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THE PARIS EXHIBITION. 


RETROSPECTIVE EXHIBITION OF MEANS OF 
TRANSPORT. 


THE growth of modern railway signalling ap- 
pliances is very completely illustrated in the Re- 
trospective Exhibition of the Means of Transport, 
which constitutes Section IV. of the History of 
Labour, to which a large portion of the Arts 
Libéraux building is devoted. The exhibit to 
which we refer is a very complete collection of 
models contributed by Messrs. Stevens and Sons, 
of Darlington Works, Southwark Bridge-road, Lon- 
don, and Signal Works, New City-road, Glasgow. 
These models have a special interest from the fact 
that they were constructed to illustrate various in- 
ventions as they were produced, and are to-day 
exactly in their original forms. If they had been 
manufactured recently from drawings or descrip- 
tions of older apparatus, the general public would 
not have felt the same assurance in the accuracy of 
the details, for it is almost impossible for a work- 
man, however conscientious, to divest his mind 
entirely of his acquired knowledge, and to repro- 
duce, without the slightest improvement or altera- 
tion, an apparatus which is imperfect compared 
with those to which he is accustomed. 

There are seven models in the series; two deal 
with signals alone, four with locking frames alone, 
and one with signals and frames combined. 

The oldest in the series represents an arrange- 
ment patented in 1847, and this identical model 
was shown at the Great Exhibition of 1851. It 
comprises two signal posts, each with two semaphore 
arms, together with means for operating the signals 
and two levers for working the points. The whole 
apparatus was designed to be placed at a junction, 
and as far as the posts and arms are concerned, is 
exactly the same as that employed to-day. The 
arms are painted red and white on opposite sides, 
and stand horizontally to denote ‘‘line blocked,” 
while the inclined attitude corresponds to ‘‘line 
clear.” We have here in a complete form one of 
the elements of the signalling system which is to- 
day practically universal. Each semaphore arm in 
the model has a lever connected by a vertical rod 
to a counterweighted lever near the bottom of the 
post, and this is joined by a wire to the appliances 
under the control of the signalman. The counter- 
weighted lever is arranged to raise the arm when 
the wire is thrown slack, illustrating one of the 
fundamental principles of modern signalling appa- 
ratus, namely, that the failure of any part of the 
connecting gear puts the signal to danger. 

The lamps are fitted with red and green glasses, 
and can be rotated to show either side to an ad- 
vancing train. Each lamp is mounted on the top 
of a vertical spindle; this spindle carries a bevel 
wheel which gears with a second wheel on a short 
horizontal shaft. At the end of this shaft is a 
crank which is connected by a link to a stud clamped 
on to the rod which operates the signal. By these 
méans the rotation of the lamp is made simul- 
taneous with the motion of the semaphore arm ; 
when the arm drops the lamp turns its green side 
outwards, and when the arm rises the red glass is 
made to front the line, 

The signals are not worked by levers ; there are 
cory ye pedals or stirrups to be operated by the 
oot of the signalman. There are four such stirrups 











sliding in vertical guides, one for each signal, and 
from each stirrup there runs a chain over guide 
pulleys to be joined to the connecting wire. The 
frame carrying the stirrups is- placed in front of the 
point levers, so that the man can work the one 
with his foot and the other by the hand. Further, 
the points and signals are interlocked, although 
unfortunately the actual part by which the action 
is accomplished is wanting in the model. How- 
ever, sufficient remains to show how it was done, 
and to demonstrate that so long ago as 1847 the 
idea of interlocking points and signals was not only 
entertained, but was actually carried out in a very 
practical fashion. From the bottom bar of each 
stirrup there depends vertically a round bar, the 
lower extremity of which normally stands just 
above the floor level. Under the foot of each bar 
is a horizontal sliding plate connected to one of the 
point levers, and moving to and from the signal- 
man as the levers were worked. In each of these 
sliding plates there is a round hole just large 
enough for the round bar depending from the 
stirrup to pass through easily. It is evident there- 
fore that the stirrups can only be depressed and 
‘line clear’ given when the holes in the plates 
are exactly beneath these bars on the stirrups, and 
also that when any signal is lowered the corre- 
sponding point is locked, and cannot be moved 
until the arm is again raised to the danger attitude. 
For instance, if a train from the branch line were 
expected at a junction provided with this appa- 
ratus, the man could not lower the branch line signal 
until he had put the points over, and when the 
signal was down he could not get the points back 
until he had first blocked that line ; or again, if two 
up trains were approaching the junction at the same 
time, one on the main line, and one on the branch, 
the signal could only be lowered for one of them 
at a time, since when the points were set fair for 
the main the sliding plate prevented the lowering 
of the branch signal, and vice versd. The general 
idea of interlocking of points and signals is clearly 
shown in this model, and the practicability of the 
arrangement is evidenced by the circumstance that 
a frame of this kind was erected and worked in Co- 
penhagen Tunnel on the Great Northern Railway. 

The rotating lamp was superseded in 1851 by 
the modern spectacle frame with red and green 
glasses, as shown by another of the models. The 
lamp itself is made to lower for trimming by a 
small winch. In 1859 the lattice iron signal post 
was introduced in its present form by Messrs. Ste- 
vens, and a pair, 125 ft. high, were erected by 
them at Kidley. The model of these forms part of 
the collection. The remaining signal model dates 
from 1862, and is a point indicator, an appliance 
which has since fallen out of use. This consists of 
an arm, moving in a vertical segmental frame, and 
connected to the points. It always occupies an 
oblique position, being pivotted at its lower end 
and having an angle of about 30 deg. to the ver- 
tical, either to the right or the left, In one atti- 
tude it indicates that the points are set towards 
the branch line, and in the other attitude that they 
are set towards the main line. - 

Among the models of locking frames, apart 
from signals, the first is dated 1859, and is de- 
signed to operate four signals and two points, that 
is, an ordinary junction. There are six levers, 
side by side, but they are of different forms. The 








signal levers have upright handles, while the point 
levers have horizontal handles to distinguish them. 
There is no visible catch mechanism to keep the 
levers in any position. When all the levers are 
over at the front of the frame, that is, in the posi- 
tion in which the roads are blocked, they are kept 
there by the preponderance of the various counter- 
weights, and by various interlocking devices which 
are about to a described. But when they are 
drawn backward towards the signalman they are 
prevented from returning by a set of ratchet teeth, 
arranged as a curved rack. These racks are pivotted 
at the front of the frame, with their teeth pointing 
downwards, and engage with studs on the levers. 
Before a lever can be put forward the rack must be 
lifted by the hand or foot of the signalman. 

There are three systems of interlocking in this 
frame—patch locking, pawl locking, and lock- 
ing. The patch lock is extremely simple ; it consists 
of a plate rivetted to the point lever and standing 
in front of the corresponding signal lever. Conse- 
quently the signal commanding the branch can 
never be lowered until the points are set, and 
conversely when the points are set for the branch, 
they cannot be moved back until the line has been 
blocked. At least that is the intention of the patch 
lock, but it is evident that both point and signal 
lever could be moved simultaneously. The pawl 
locks are used for back locking only, that is for 
locking in the position when the points are set to 
the branch or when a given signal is lowered. The 
terms back and front are somewhat confused in 
locking frames, some people calling the side next 
to the signalman the front of the fraine, and others 
the back. It appears to be the most convenient 
plan to apply the term ‘‘ back” to the side next 
the man, for this corresponds to ‘‘ back locking.” 

The pawl lock consists of a curved bar: pivotted 
to the front of the frame and stretching to the 
back. The bar is provided with a ratchet tooth 
near the back end, and also with an incline or 
cam path. When the lever to be locked is drawn 
back, a pin or stud projecting from its side rides 
under the paw] until it passes the tooth, when the 
pawl drops and prevents the return of that lever. 
To raise the pawl a second lever must be drawn 
back ; this lever has a stud riding under the incline 
or cam path, and when it reaches the end it raises 
the pawl, so that the first lever can be returned to 
the front of the frame. 

The bar locking contains the germ of the present 
system very distinctly. A number (four) of hori- 
zontal bars are arranged one above another on the 
front of the frame. Each of these bars are drawn 
in one direction by a spring or a weight, and on 
each are two different kinds of fittings. One is a 
short horizontal tongue with an inclined or wedge- 
like edge, and theother isa hook. Let us imagine 
all the levers to be forward and watch the action 
of the bars. The points are set fair for the main 
lines and all the roads are blocked. If now an up 
train approaches on the main the man pulls over 
the corresponding signal lever ; resting against the 
side of the lever is one of the above-mentioned 
lugs, and as soon as the lever is moved the lug and 
the corresponding bar are drawn along by the spring. 
On this bar are four hooks, and by their motion 
each hook is made to embrace a lever and hold it 
securely, and in this way there are locked the down 
branch signal and the up branch signal, as well as 
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both the points. When the train has passed, the | locks, nor springs. It provides both for front and 
signal is raised, and as the lever gets to the forward |.back locking, and also it maintains the lock for the 
end of its arc, it encounters the wedge-shaped lug, | whole traverse of the lever. It is impossible for 
forcing it sideways, and unlocking the levers just | the man to evade the precautions provided against 
mentioned. All the other necessary forward lock-| error. The locking bars are arranged horizontally 
ing is performed by the bars, and, indeed, the | at the front of the frame, and each of them carries 
frame is practically perfect so long as it is in the|two more tongues projecting backwards. Each 
hands of an intelligent man. It is only when we | tongue is a slotted bar, and in the slot there works 
assume want of reasonable skill or great careless-|a lever. The shape of the slot varies according to 
ness that its chief defects become apparent. Then | circumstances; in places it is cut into steps, in 
it is seen that all the locking is effected at the|other parts it is straight, and in others inclined. 
ends of the traverse of the levers, and that if this| Each lever is embraced by one tongue at least, 
traverse be reduced the signalman could do just| while some are subject to the influence of several. 
as he chooses, and can give simultaneous signals) When a lever is moved through the inclined or 
which are incompatible with safety. oblique part of a slot the tongue is moved sideways, 
In a second locking frame, dating from 1861, | carrying the locking bar with it. All the other 
the cumbrous ratchet appliances of the first frame | tongues on that bar participate in the movement, 
are removed, and in place of them fixed ratchet|and some of them, if not all, take up positions in 
racks form the top or cover of the frame. Drop | which the stepped portions of them bar the move- 
boxes, similar to those now in use, are mounted | ment of other levers, either in the back or forward 
on the point levers, and can be dropped into any | position. This frame evidently suffers from a 
of the teeth, as required. The signal levers are | mechanical defect. Tongues of such great length | 
provided with catch handles, in order that they | are not well suited to transmit a lateral strain, and 
may be the more readily distinguished. The tongues ‘if they should work loose there would be danger of 
on the locking bars are greatly lengthened so that| accident. Accordingly in the next frame we find 
they extend the entire traverse of the levers, and | them replaced by tappets, which at the date of the| 
serve both for front and back locking. The | frame (1870) were entirely novel. These tappets 
locking bars are moved in one direction by springs | have since become very widely used, and when the | 
and in the other by inclines on the tongues. patent expired, by effluxion of time, they were 
The third frame, dated 1864, marks a very great| adopted by many makers of signal machinery 
advance on those preceding it. It is fitted with | besides Messrs. Stevens. 
welve levers, and has neither patch locks, pawl! In the 1870 frame the locking 
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bars are at the | 


back, instead of at the front, as in the preceding 
instances. They are arranged horizontally and flat- 
wise, one above the other. On the top of each 
bar there are projections or tappets, which act as 
bolts to effect the locking. To each lever there is 
pivotted a curved and indented bar which stands 
out horizontally under the floor, and passes over 
the top of a locking bar. Some levers have several 
of these bars, acting in conjunction with an equal 
number of locking bars. When a lever which has 
to do any locking or unlocking is operated, an 
incline on its curved bar presses against a tappet 
on one of the locking bars and forces that bar side- 
ways. The effect of this is that other tappets on 
the bar are made to enter or leave indentations on 
other curved bars, and thus to lock or release other 
levers. Since this model was made the system 
which it represents has undergone but little change. 
The superposed arrangement of the locking bars 
has been abandoned, and they are now placed side 
by side under the floor of the cabin, with the result 
of somewhat simplifying the mechanical arrange- 
ments. In other respects the practice of 1870 is 
that of to-day. 


THE TRANSATLANTIC COMPANY’S 
PANORAMA. 

Or all the panoramas that have been opened in 
various parts of Paris on the occasion of the great 
Exhibition, there is probably not one which will 
form an object of so much curiosity as that which 
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has been installed by the Compagnie Générale 
Transatlantique. In order to acquaint France, as 
well as all the world that is visiting Paris, of the 
means of transport which it commands, the com- 
pany has, as it were, brought the whole of its fleet 
upon the banks of the Seine within a vast pano- 
ramic inclosure which is built over the river. The 
structure is situated at one of the entrances of the 
Exhibition, at the northern angle of the Champ de 
Mars, and close beside the commencement of the 
series of human habitations—the cave dwellings, 
the tents of boughs and skins, and the houses of 
the lakedwellers. The numerous visitors who go to 
the Exhibition on the river steamers cannot fail to 
notice, before they reach the Pont de Jena, the 
striking outline of the panorama building which 
projects beyond the Quai, The shape of the struc- 
ture, as will be seen in Fig. 1, page 3, is that of a 
polygonal prism surmounted by a glazed roof light- 
ing the interior of the building ; of the twelve panels 
into which the circumference is divided, one is 
occupied by the doorway ; the eleven others have 
been transformed, for the geographical education of 
the masses, into maps showing the itineraries of the 
company, and into plans of the principal ports to 
which its fleet make regular services. 

There is no novelty in the adoption of a polygonal 
form in the construction of a panorama building ; 
it is in fact very commonly used, especially in those 
more permanent buildings constructed of brick or 
stone, and it is evidently the most convenient typefor 
such buildings as the one that we are now describ- 
ing, which is framed in iron; not only is the form 
elegant, but it is also strong. 

The idea of producing what may be called an 
industrial panorama, in distinction to the some- 
what hackneyed historical composition, was very 
original, but it has already been amply justified 
and largely rewarded in the constantly increasing 
number of visitors. The credit of the scheme is 
due to M. Eugine Pereire, the president of the 
company, whe had it carried into execution by his 
own staff, under the charge of the chief engineer of 
the company, M. Daymard, and the assistant engi- 
neer, M. Grolous, both of whom are old engineers 
of the French Navy. The credit of the practical 
realisation and of the artistic execution of the pano- 
rama belongs to M. Poilpot, the well-known author 
of a great number of similar works, several of which 
have proved very successful, and have earned 
for the artist a high reputation in this curious 
and difficult art which calls for almost contradictory 
qualifications, and to succeed in which the painter 
must be a geometrician as well as an artist. The 
architect was M. Nerrot, who recently designed 
the Nouvelle Sorbonne. With such favourable 
elements the success of the undertaking was assured 
in advance. 

Let us enter with the public into the interior of 
the panorama, and ascend the staircase which will 
lead us to the centre of the building. At the top 
we find ourselves on the upper bridge of what will 
be the largest of the company’s Transatlantic 
steamers, the Touraine, which has not yet been 
launched. She is moored in the mouth of the Seine, 
opposite the Port du Havre, the houses of which 
are seen on our right, rising one above the other, 
at the foot of the cliffs of Héve. We are at the 
foot of the forward mast in the wheelhouse, and 
on the port side of the captain’s bridge, one part 
only of which, guarded by a circular railing and form- 
a space about 22 ft. in diameter, is given up to the 
service of the public (see Fig. 2). Within this space 
we find ourselves in the midst of a most perfect illu- 
sion, and suddenly become a passenger, surrounded 
by officers, sailors, and fellow-travellers—real per- 
sonages, dummy figures, or persons painted on the 
canvas, who are saying adieu to the coast of France. 
Around the ship itself, the entire fleet of the com- 
pany lies moored, forming a great escort to the 

ouraine and appearing to point towards her. 
Everything is in movement upon the canvas. On 
all sides around us, stretching away to the distant 
horizon, are scattered vessels, great and small, por- 
traits of actual ships, sixty-seven in all, which repre- 
sent 165,000 units of tonnage and 162,000 horse- 
power. First comes the splendid squadron formed 
of the great steamers on the line between Havre 
and New York ; the Champagne, the Bretagne, the 
Bourgogne, the Gascogne, and the Normandie; ships 
over 5600 ft. in length and with engines averaging 
9000 horse-power ; in the midst of these lies the 
twin-screw steamer on which we stand—the Tou- 
raine, 537 ft. long and of 12,000 horse-power. Be- 
yond are ranged the older boats of different lines ; 





that from St. Nazaire to the Antilles, from the 
Havre and Marseilles to Colon—the France, the St. 
Germain, &c. After these follow the thirty-nine 
vessels which the company employ on their Medi- 
terranean service. 

On the deck of the Touraine, and forming the 
immediate surroundings of the part where we can 
circulate freely, within reach of our hand as it were, 
we see the material and equipment of the most 
developed kind in use on first-class ships : steam 
and hand apparatus for controlling the steering 
engines in the after part of the ship ; a Dumoulin- 
Froment route compass, a standard compass of Sir 
William Thomson, Thomson and Bassnett’s soun- 
ders, Chadburn’s bridge and engine indicators, a 
telephonic station connected with all parts of the 
ship, sirens, steam whistles, speaking trumpets, &c. ; 
on one side of the bridge is a Berthon collapsible 
boat ; in a word, all the appliances and apparatus 
which science has devised, and experience tested, 
to assure the safety of the ship and command the 
confidence of the passengers. 

Before us and below stretches the promenade 
deck, crowded with well-executed figures, cleverly 
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arranged, in such a way as to deceive the eye in all 
directions, and to help to make the illusion com- 
plete. There are only a few feet of this realistic 
work, and yet when the eye reaches the canvas 
which forms a boundary to the inclosing circle 
115 ft. in diameter, the perspective follows natu- 
rally, and with scarcely any indication of the 
change from the modelled to the painted repre- 
sentations, to the forward and after ends of the 
ship, each of which is supposed to be more than 
260 ft. from where we stand, and whence we 
see the picturesque grouping of the passengers 
and sailors who are commencing to make them- 
selves at home during their outward voyage. It 
is in this connection that the fancy of the artist 
has been given full license in crowding the 
Touraine with well-known personages arranged 
in animated groups. One sees at a glance in the 
forward part of the ship, MM. Alphand, Antonin 
Proust, and Nerrot; aft are, MM. Pereire, Day- 
mard, Cloquemin, vice-president of the Council of 
Administration, Berger, Thurneyssen, Grolous, 
Colonel Lichtenstein, and others. This is a feature 
that the public admire much and which they study 
eagerly before they raise their eyes to examine the 
more distant details and the far-off horizon. If 
public appreciation alone had been sought as a 
reward by the company, they ought to be well 
satisfied with the results, for during the first twenty 
days that followed the opening of the Exhibition 
60,000 persons passed through the turnstiles, and 
the attraction since has become, if anything, 
greater. 

On quitting the bridge the visitor descends by 
another staircase into the interior of the ship, and 
can examine the fittings and equipments of one of 
the special cabins, which it must be explained is 
not an ordinary state room, but a cabine de luxe, 
high and spacious, richly furnished and decorated, 
and which in fact would be a luxurious chamber in 
a first-class hotel. 

Descending further we find ourselves on the 
ground floor of the building and in the part occu- 
pied by the dioramas (Fig. 3), which, to the 
number of eleven, reproduce various scenes of life 
on board ship, and several views represented with 





considerable art and truthfulness by well-known 
artists ; the following are the subjects of the pic- 
tures and the names of the painters : 

1. First-class smoking-room on the Touraine— 
M. Hoffbauer. 

2. First-class dining saloon on the Champagne— 
M. Hoffbauer. 

3. Fitting and erecting shop in the company’s 
works at Penhoet, near St. Nazaire—M. Motte. 

4, The Ville de Rome leaving the port of Algiers 
—M. Moutenard. 

5. Reading room on the Bretagne—M. Hoff- 
bauer. 

6. The Bourgogne entering New York—M. Poil- 
pot. 

7. A group of emigrants on the Gascogne—M. 
Poilpot. 

8. The Eugéne Pereire entering the port of Mar- 
seilles—M. Moutenard. 

9, Embarking passengers on board the Normandy, 
at Havre—M. Poilpot. 

10. General view of the company’s works at 
Penhoet—M. Motte. 

11. Stokehold on boardthe Champagne—M. Hoff- 
bauer, 

The public circulates around the central polygon, 
being able to approach more or less closely to the 
picture, according to the effects to be produced ; it 
is seen from the bottom of a prism, the sides of 
which are black, the canvas being strained at the 
end. Fig. 4 represents this arrangement, with the 
intermediate screens that hide from the spectator 
the edges of the canvas, and increase the idea of 
distance. It should be mentioned that the side 
upon which the dioramic views are mounted is fur- 
ther away from the centre of the building than the 
canvas of the panorama. This greater distance was 
necessary for illuminating the pictures with day- 
light, which is effected by means of a glazed roof 
running around the structure ; at night the illumi- 
nation is obtained by concealed lines of gas jets. 

Now that we have seen all that the panorama 
contains, which is accessible to the ordinary visitor, 
we may pass on to that part of our description 
which will be of interest to the readers of this 
journal, and a knowledge of which will render an 
examination of the effects produced more attractive. 
If what is shown tothe public is curious, that which 
is not shown has a higher attraction. 

The first question that suggests itself is, on what 
system the artist has proceeded and what methods 
he has employed in painting his canvas? It must 
not be for a moment supposed that his work has 
been done hap-hazard, by rule of thumb, and by the 
approximate measurement of a trained eye. On 
the contrary, the artist’s work has been preceded 
by a very complicated series of geometrical opera- 
tions. Upon a marine chart of the mouth of the 
Seine, between the Havre and Honfleur, M. Poilpot 
laid down in their proper places and relative dimen- 
sions, the Touraine and the various other steamers 
which were to be represented on the canvas ; then 
around the centre of the bridge of the Touraine he 
drew a circle representing, on the same scale, the 
contour of the canvas for the panorama. That 
done, each vessel being shown by a series of sections 
perpendicular to its axis, he constructed actual 
working drawings representing the intersections 
with his canvas, of the cones, the summits of which 
coincided with the eye -f the spectator supposed to 
be standing in the middle of the circle, and circum- 
scribed by each of the objects which were to be 
presented in the perspective. In this way he 
obtained an exact geometrical drawing on a small 
scale, which was photographed and then laid down 
upon the actual canvas by the ordinary method of 
enlarging squares. Only after all this had been 
done the actual work of the painter and colourist 
commenced, and with this the introduction of that 
subtle art which corrects even the truth, and with- 
out which the truth would not always seem correct. 
The artist worked direct upon the canvas after it 
was fixed in position by its upper edge around the 
building ; it was kept strained vertically by a number 
of heavy weights hung to the bottom at short dis- 
tances apart and weighing altogether about six tons. 
What appears curious is that in spite of this consi- 
derable tension it was impossible to keep the canvas 
vertical. Under the influence of moisture and the 
process of sizing which preceded the actual work, 
the transverse fibres contracted, and as the upper 
and lower edges remained fixed, the middle swelled 
in such a way as to give a regular curve to the 
canvas. The public, however, perceives nothing of 
this alteration, and, in fact, it appears that the 
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modification of form assists to give better perspec- 
tive effects ; seen from below, however, the effect 
is very clearly marked. The painting finished, 
and the central platform put in place, the next 
operation was to group the actual objects, to limit 
the portion accessible to the public in such a way 
that visitors could not see what it was intended 
should be hidden, and to conceal rigorously every- 
thing which might tend to diminish the illusion. 
It is evident, in the first place, that neither the 
upper nor the lower side of the canvas must be 
visible ; the former was very easily kept out of 
sight by suspending in the centre of the panorama 
a large conical velum, which cuts off the upper 
visual rays and prevents them from reaching the 
two series of reflectors of white calico placed over- 
head ; it also hides the lines of gas-pipe by which the 
panorama is lighted at night. This velum also 
serves another purpose, as without it, it would have 
been necessary to carry up the mast and rigging to 
a much greater height ; as arranged it appears like 
a very realistic awning, cutting off the mast a short 
distance above the head of the spectator, and so 
avoiding considerable complications. It also has 
the object of preventing the light from the roof 
arriving direct to the spectator, who finds himself 
as it were in twilight, the whole of the illumina- 
tion coming from the canvas itself, which greatly 
helps the illusion. 

For the same reason the public is placed in almost 
entire obscurity when looking at the dioramas, 
which, as we have seen, are set at the bottom of 
prismatic chambers lined with black cloth ; to help 
the effect the stairways and passages leading to the 
panorama have been made as dark as was consistent 
with the convenience of the public. It was not so 
easy to hide the lower edge of the canvas ; in ordi- 
nary panoramas the bottom of the picture coincides 
for its whole length with the portion from which it 
is seen by the public. In this case, however, such 
an arrangement was impossible, as the sea apparently 
extends on all sides of the ship at a considerably 
lower level. On the starboard side the difficulty 
has been overcome by preventing the spectator from 
going too near the edge of the vessel ; the public 
has access only to the wheelhouse and to a limited 
area adjoining. To the right, between this limit 
and the side of the ship, extends the remainder of 
the captain’s bridge, which is railed off and occupied 
by figures ; the visual angle is therefore slight and 
reaches the canvas considerably above its lower 
edge. On the other side the case is quite different, 
as the public has free access to the bulwark of the 
ship and can see the waves washing its hull below ; 
this effect is very successfully produced by means of 
inclined canvas screens painted to represent water. 
From the platform it is almost impossible, unless 
one has been told in advance, to realise the illusion; 
and yet it is a very simple one and in seeing below 
the various trestles and frames carrying the screens, 
one would believe that they are placed at hazard on 
the ground ; in reality the position of each has been 
carefully studied, and fixed just where the eye re- 
quires to be assisted in the illusion they are in- 
tended to produce. It would have been quite possible, 
as is often done in theatres, to hide the bottom 
of the surrounding picture by means of a horizontal 
sea made up of painted canvas and plaster; but 
dust would speedily have accumulated upon such a 
surface ; this could not have been removed and 
would have produced a very unfortunate effect. 
In ordinary panoramas the connection of the plat- 
form with the canvas is made by means of sand or 
earth banks on which dust can lodge without being 
noticed. Another clever device is that the centre of 
the panorama does not coincide with the centre of 
the ship. Looking aft, the spectator sees the two 
funnels of the steamer painted on the canvas ; now 
if passing over to the other side he could see the 
chimneys always occupying the same relative posi- 
tions the optical absurdity would have been at once 
apparent. The funnels are painted to look as they 
would appear seen from the port side ; visitors can- 
not be prevented from going over to the other side 
of the ship, and it was therefore necessary that 
from that point the funnels should be shut out of 
view. This has been very cleverly managed by 
the arrangement of the wheelhouse and other 
screens. A few other delusive effects may be 
noticed ; the painted portion of the bridge which 
cuts off the view at a safe angle ; two gangways in 
front of the wheelhouse and the oblique lines of 
which have the effect of breaking the direction of 
those of the deck flooring, which ought to run 
parallel to the axis of the ship, but which in reality 





make quite an acute angle with it. Abaft the 
wheelhouse one sees a steward coming forward ; 
the position of the figure appears perfectly natural, 
and yet when it is seen from below the position 
in which it has been placed seems absolutely 
ridiculous ; it was only after a series of trials that 
the absurd positions of the figures were arrived at, 
and were found to be the only ones which look 
natural from the spectators’ platform. 

We might mention quite a number of other 
clever tricks that have been introduced into this 
panorama for the sole purpose of deceiving the 
spectator ; the object in all is to make people 
believe that what they see is strictly in accordance 
with reality, although it is often very difficult to 
comply absolutely with this condition. Ina pano- 
rama the eye is being constantly deceived by a 
hundred ingenious arrangements which make every- 
thing around appear true, but which in reality are 
absolutely false. This is still more apparent on 
going into the lower part of the building that forms 
the coulisses of the panorama and where the decep- 
tion becomes more striking by contrast. Here 
everything is distorted and in confusion ; straight 
lines are broken and crooked, disproportion of all 
kinds is intensely exaggerated, and it appears im- 
possible that true effects can be produced by such 
eccentric means ; yet when one goes again on to the 
platform everything resumes its proper place. It is 
by such a comparison that the talent of the painter, 
who is really a master in his curious art, becomes 
apparent ; one realises how he is able completely to 
deceive in spite of the closest criticism and without 
the person deceived being able to bear him the 
slightest malice. Would it be reasonable, for 
example, on going down into the cabine de luxe to 
complain that the portholes are closed and covered 
with white paint? One may ask what is the reason 
of this neglect of ventilation and parsimony of light. 
The answer would be that if from this lower level 
you caught a glimpse of the sea, you would be 
astonished to find yourself at the bottom of a kind 
of funnel of water, and that the horizon would be 
seen far above the level of the eye, In nature the 
eye and the horizon are always in accord; in the 
panorama it is drawn at the height of vision from 
the upper platform, and does not conform to any 
optical demands when seen from other points; it 
was impossible to change it, therefore the only 
thing was to blot it out. 

During the day the panorama is illuminated b 
the daylight passing through the glass roof which 
is concealed by the velum. Wherever it has been 
possible to take advantage of a large surface, white 
screens of stretched calico are placed so as to serve 
as reflectors and diffuse a uniform and softened 
light over the canvas ; the iron framework carrying 
the platform is hidden in this way by white cloth, 
whilst overhead two circular strips of calico help 
the effect ; these strips are hung vertically at a sufti- 
cient distance apart to allow the escape of the 
heated air coming from the gas jets by which the 
building is lighted at night. The arrangements 
for the artificial illumination are so good that the 
effect is little, if any, inferior to that of the daytime, 
and the platform is constantly crowded to the hour 
of closing. Two powerful signals—one a green, 
and the other a red lamp—placed at the top of the 
roof, form a conspicuous landmark for the crowds 
of the Exhibition. For the night illumination of 
the canvas there is constructed above the velum a 
circular platform, near a range of 350 gas jets 
burning collectively about 1400 cubic feet per hour; 
these jets are on the Delmas-Giroud regenerator 
system, and give each a value of twenty candles. 
The platform is hung to the roof by wire ropes, 
and constitutes a support for the lower edge of the 
velum ; of course the whole of this portion is invi- 
sible to the public, who are ignorant of whence and 
in what manner the light comes ; a general impres- 
sion prevails that it is produced byarc lamps. The 
gas main is taken up behind the mast, passes 
through the velum, and is joined to a double cir- 
cular system of pipes which supply each jet. A 
very complete and careful inspection is constantly 
kept up throughout the building. 

As the flow of visitors is practically uninter- 
rupted, it was necessary to find a means of access 
for the personnel to pass upwards to the circular 
platform without being seen. The mast has been 


utilised for this purpose; it is framed in wood 
covered with canvas, and is of sufficiently large 
dimensions to admit of a ladder being placed 
within it for the service of the gasmen and inspec- 
tors; the whole of the lighting organisation was 





carried out by the Paris Gas Company and by M. 
Levy, one of its engineers. A large consumption 
of; gas in such a building suggests danger of fire, 
and though a plentiful supply of water is always at 
hand, the panorama being built partly above the 
Seine, further precautions have been taken than 
that of the presence of a force of firemen. The 
whole of the structure is coated with a non-inflam- 
mable composition, and numerous safety exits are 
provided for the public in the event of danger ; 
this is the more easily controlled because the flow 
of visitors is always regular and follows always the 
same direction from the entrance to the egress 
doors. 

From the details which we have given it will be 
readily seen that the panorama of the Compagnie 
Générale Transatlantique is a very curious and 
elaborate production. The nature of the landscape 
and the sea, with its great depth of horizon, have 
helped in the production of distant effects, to which 
a landscape panorama could hardly make preten- 
sions. The optical illusions are, as we have seen, 
complete ; but the artificial effects are carried fur- 
ther and appeal to other senses, until it is almost 
difficult to imagine that we are not actually on 
board ship and that the movement of the waves 
cannot be felt. This effect is heightened by the 
precaution taken to cover the lower staging at 
frequent intervals with tar, the familiar marine 
odour of which pervades everything with a sense of 
reality almost painful to those who suffer readily 
from sea sickness. Although the structure is a 
very solid one it has been so designed that it can 
be taken down easily, transported, and re-erected 
elsewhere. Its destination after the Exhibition 
closes has not yet been decided ; it will certainly go 
to England, probably to the United States, for not 
only will it prove a profitable undertaking wherever 
it may be installed, but it is, all the time, a great 
advertisement for its enterprising promotors. 





AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 


(From our New York CoRRESPONDENT. ) 

Tue Erie meeting of this Society was held on 
May 14 to May 17 last. The city of Erie, it may 
be said, is beautifully located on the shores of the 
lake, and although the weather was quite warm, the 
lake breeze made life in the shade extremely 
pleasant, and it may be remarked that the ma- 
jority of the Mechanical Engineers are apparently 
on what might be called the shady side of life, to 
judge from the whitened locks and bald heads of 
most of those present. Is there anything in engi- 
neering as a profession which produces these results ? 
This question frequently rises to one’s mind, for 
from some reason or other the fact is apparent. At 
first the writer was of the opinion that this prema- 
turely old appearance was due to the constant brain 
effort put forth in endeavours to discover something 
new or to improve on existing forms, but as these 
gentlemen did neither, and yet grew balder and 
whiter, the true cause was evidently elsewhere. 
After mature deliberation and steady attendance at 
the meetings of the various scientific societies, the 
writer has reached the conclusion that it is the effort 
to understand the mathematical gymnastics ex- 
hibited on these occasions by other members, and 
the strain on the wearied brain in frantic attempts 
to follow courses of differentiation and integration 
which have brought them to this condition. This 
style of scientific paper is rapidly age into | 
disfavour ; our engineers want results, and not 
theories, and the Erie meeting was singularly free 
from formula, exponent, and coefficient. The result 
was that much work was accomplished, and all 
seemed to have derived a great deal of useful in- 
formation. 

The city of Erie has a remarkable history. In 
this vicinity are found traces of that mysterious race 
of men who have left no chronicles behind them, 
and whose works, much older than the Pyramids, 
like them have afforded to succeeding generations 
field for the wildest speculation and the most 
stupendous flights of imagination. This was, to a 
considerable extent, the home of the mound builders, 
and some of their works are still to be seen, while 
their bones which have been discovered show they 
were men of gigantic stature. Latterly, copper 
tools have been found, showing undoubtedly they 
were made on the far-off shores of Lake Superior, 
where similar implements have also been discovered. 

In 1626 La Roche Daillon, a French missionary, 
visited this section, and found the tribe Eries in 
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undisputed control as far as Sandusky. In 1654, 
the six nations (Mohawks, Cayugas, Onondagas, 
Oneidas, Senecas, and Tonowandas) virtually extir- 
pated this powerful tribe, who live from that time 
only in history. The Cavalier La Salle came hither 
in 1669, and in 1672 published a map of Lake Erie, 
the first ever made. The truthful chronicler feels 
compelled to add, ‘‘ drawn partly from imagination.” 
Evidently this record was written years ago, for to- 
day such a proceeding attracts no remark. Any one 
who has been solicited to embark in a new town 
site in these latter days has frequently found, to his 


| 
al 


cost, the elegantly engraved maps sometimes are 
almost entirely imaginative. The writer recalls one 
very well, which showed fine streets, a horse car 
railway, and even an opera house, but on visiting the 
section, it appeared that these desirable features 
were wholly imaginative, the sites even being at the 
time submerged by the waters of this very lake ; but 
it was designed to reclaim them, and then to erect 
these accessories of civilisation, 

When Canada came under British domain, this 
section was part of the Province of Quebec, but 
subsequently became a portion of New York State, 
except a strip between parallels 40 deg. on the 
south and 42 deg. 1 min. on the north, and 120 
miles long from the western boundary of Pennsyl- 
vania which is the famous western reserve, where 
there is a college in all the principal towns, and 
when they get very much wrought up, they esta- 
blish a university with numerous courses marked 
out on paper and principally taught by one pro- 
fessor. The section containing Erie is a part of 
Pennsylvania, which by this means hasa lake front, 





Fig: 7. 





and with the assistance of Philadelphia, which is 
only 120 miles from the ocean, has some maritime 
trade and is enabled to call her State one of the 
maritime nationalities. 

During one little disagreement with Great 


| Britain, known as the war of 1812, a fleet was 


fitted out from Erie and fought the battle of 
Commodore Perry. The flagship, the Lawrence 
and the Niagara were sunk a short distance from 


| Erie, and the latter is still there ; her timbers can 
|be readily seen, but the Lawrence was raised and 


shipped to Philadelphia in time to take part in the 













the highest waves in the writer’s experience were 
seen in Lake Michigan, near Chicago. 

Such, then, is Erie in general. In 1841 the total 
population was about 3000, but now it is a thriving 
city of 38,000 inhabitants, and filled with manufac- 
tories and enterprise. Among its great productions 
are steam boilers and portable and stationary en- 
gines. Manufactories of this kind are on every 
side, and the engines are very cheap. Many of them 
are designed for sawmills and for farm service. 
But there are also some fine types of the rapidly 
revolving kind suited to running dynamos. 
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Centennial, although what she had to do with the 
Centennial does not appear. She was there all the 
same. Her dimensions were 100 ft. between per- 
pendiculars, 30 ft. beam, 9 ft. hold, flush deck 
pierced for twenty guns, and having two stern-posts. 

Erie has a perfectly land-locked harbour. Presque 
Isle stretches along the front of the city a mile or 
so distant, and where this island would join the 
mainland an artificial channel has been cut through, 
200 ft. in width, between the Government piers. 
This affords about 27 ft. of water, although the lake 
storms frequently compel the use of a dredge to 
keep it clear. This point would be the ideal place 
for a shipbuilding yard, and it is quite strange this 
industry has not been more cultivated there. During 
our stay, we saw a new ship just constructed for the 
Lake trade, and it was truly handsome; it was much 
larger than many ocean ships, and had the latest 
type of engines. These boats run to Marquette on 
Lake Superior, taking coal and bringing back ore. 
They meet frequently on these lakes storms fully as 
fierce as any encountered on the ocean, . Indeed, 


The morning of our arrival was left unassigned, 
and a few of the party went down to the Lake and 
boarded the United States steamer Michigan, built 
in 1841, for Lake service. By an agreement with 
England the United States and Canada are each 
to keep a man-of-war (?) on the Lake, and but one. 
We had not seen the Canadian vessel, but we 
trembled for the fate of the Canadians if they 
should come over in canoes and attack the Michigan. 
There would be danger of sinking some of the 
canoes, and they might accidentally sink the 
Michigan. She is fitted out with a ‘‘crow’s nest ” 
containing a Gatling gun, so we were told, and has 
on her main deck, which is also her spar deck and 
her gun deck, some 30-pounder rifled Parrotts, 
altered to breechloaders. The engines are of the 
old-fashioned oscillating cylinder type, and can 
make about 9 knots. But it will not answer to tell 
too much about our Lake marine, especially toa 
hostile nation like Canada. We prefer they should 
remain in ignorance of the formidable character of 
| our ironclad, or they will be fitting out a ferry-boat 
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EXPRESS PASSENGER LOCOMOTIVE AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MM. CARELS FRERES, ENGINEERS, GAND. 


(For Description, see Page 8.) 


Fig 5 
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to capture her. The officers, however, are worthy | was afine one. Four of the party had seen service 
of the best ship in our navy, and some of them | during the war, and army and navy reminiscences 
served during the rebellion; they received the | were the order of the evening. 

delegation with the warmest welcome, and singu-| That afternoon the Engineers visited the water 
larly one of the visiting party, who had been in the | works of Erie, and examined a 5,000,000 gallon 
navy before the war, and served during the war, | Gaskell compound duplex pumping engine lately 
was in 1855 chief engineer of this very Michigan. | put in, while near it rested a pair of Cornish pumps. 
The hospitable treatment received on board led | The contrast was remarkable, and showed the great 
some of the party to gladly accept an invitation to | advance made in this branch of mechanical engi- 
dine when on board the next night, and the dinner | neering. Nevertheless, the Cornish engines are not 
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to be despised. They are pretty thoroughly estab- 
lished as efficient machines and under some circum- 
stances to-day have a place of their own. 

The standpipe, said to be the third highest in the 
world, is 250 ft. vertical, but as the visitors to some 
extent intend to climb the Eiffel Tower this 
summer — your correspondent by elevator — they 
reserved their forces and did not obtain the fine 
view of the Lake promised to all who should make 
the ascent, These things sound so well and really 
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pay so little, that it seems wiser to talk about them 
rather than to attempt them. 

After this visit the party went to see the celebrated 
stock farm of W. L. Scott, and enjoyed looking at 
his blooded racing stock. On the evening of May 14 
the session of the Engineers began with an address 
of welcome from the Mayor of Erie, to which Mr. 
Henry Towne, President of the Society, responded 
in a suitable and agreeable manner. Among other 
matters Mr. Towne stated in the early days it cost 
Erie 8000 dols. per annum to pump water and now 
but 2500 dols., and desired to know whether with 
its increase of inhabitants the consumption of 
water had decreased. It might be stated that 
Canada among other things furnished a very mild 
form of whisky not a great deal stronger than 
lemonade, and not half so strong as the butter we 
had ; this was simply thrown out as a_ possible 
solution of the problem of decreasing expense, for 
it is well known that one can get considerable pres- 
sure on whisky, although its mechanical equivalent 
varies with different men and under different cir- 
cumstances with the same man. 

Past-President Mr. Horace See delivered his past 
annual address, which he was prevented by illness 
from presenting at the proper time. He dealt 
largely with the problem of manual training schools. 
The speaker was greatly opposed to trades schools, 
believing they tended to diminish the supply of 
skilled workmen ; the era of such wonderful labour- 
saving devices also tended to this end. Mr. See 
believed that all teaching should be largely supple- 
mented by continued practice, and deprecated load- 
ing the boy with science and technology. He also 
alluded to the problem of supporting the children 
while at school, and saw no other remedy, if the 
parents had but limited means, except in the night 
school. He believed that an endowment to support 
the boy at school, and to locate the Institution in 
the centre of manufacturing industry, was the true 
method, Such schools ought to have ample facili- 
ties for instruction in mechanical engineering, naval 
and civil architecture, chemistry, electricity, mathe- 
matics, drawing, &c. Mr. See’s paper showed much 
thought and careful study, and was frequently classic 
in its allusions. A delightful social reunion fol- 
lowed, in which the residents of Erie displayed con- 
siderable care for their visitors’ pleasure, and no 
doubt felt repaid by the unmistakable appreciation 
shown by their guests. 

The next morning the Society settled down for 
the business in hand, and the first paper was by 
Thos, S. Crane, entitled ‘‘The Piping of Steel 
Ingots.” 

Tue Prprne or Steet Incors. 

The defects due to piping are shown in Fig. 1 (see 
page 6), which is taken from the photograph of an 
ingot cut open. 

No subsequent working serves to wholly unite 
the walls of such pipes, nor will reheating make them 
weld solidly. Every bar of cast steel formed from 
such an ingot has a defect at the end, which may be, 
in its turn, transmitted to any tool formed from it. 
Although many methods have been devised to pre- 
vent this piping the author believed the apparatus 
of Mr. J. B. D. A. Boulton, of Jersey City, was 
the most successful. In this the ingot moulds are 
made without a bottom, and being superimposed on 
each other, are successively filled, the shrinkage in 
each being fed by the fluid metal in that above it. 
An asbestos washer with a small aperture is placed 
between the moulds, so that the product being 
necked the ingot may be readily broken. Ingots 
thus made, it is claimed, are perfectly sound. 
Figs. 2 to 9 show this apparatus. In Fig. 2 
it is shown mounted over a pit with a hydraulic 
elevator to raise the ingots. Fig. 3 is a vertical 
section through the cylinder D in Fig. 2. The 
elevation of the elevator at right angles to this is 
shown in Fig. 4. A longitudinal section on centre 
line of Fig. 4 is shown in Fig. 5, and a transverse 
section on line x a, in Fig. 5, is shown in Fig. 6. 
The plan of the elevator is shown in Fig. 7. A 
plan and side view of a mould appear in Figs. 8 
and 9; in the latter K and J are the notches, by 
means of which the mould is propelled through the 
casting machine and elevator. The apparatus con- 


‘sists in a spring holder made of two I beams A A’, 


pressed ether by tie-bolts m, provided with 
springs B, Fig. 3. Hydraulic cylinders I are pro- 
vided with piston rods i to actuate a crosshead h, 
which encircles the top of the holder, and is pro- 
vided with pawls a adapted to fit the notches i in 
the sides of the moulds. A transverse cylinder (D, 
Fig. 2; f?, Fig. 3) is applied to the bottom of the 





holder, and contains a piston ff!, provided with a 
pocket e to receive the moulds in succession, as they 
they are forced downward in the holder. A spring 
dog e! sustains the weight of the mould and its con- 
tents in the pocket, while the piston is moved 
laterally, as shown in Fig. 3, and the ingot while 
still red-hot, is thus sheared off at the joint of two 
moulds. A spring tongs, s', Fig. 3, is used to set 
the moulds in the holder, and the lifting of the head 
h separates the extremities of the tongs and detaches 
them from the mould. After the pawls a have en- 
gaged the notches k, the head is moved downward, 
and forces the mould within the holder into position 
for filling, as shown in Fig. 5. The apparatus is 
used by first inserting in the top of the holder a 
mould with a bottom (like that at b? in the pocket 
e, in Fig. 3). When filled, another mould is super- 
posed in like manner, and the head h and pawls a 























again reciprocated to draw it downward, thus 
forcing the filled mould further down in the holder. 
When several moulds have been filled, the first 
mould, contained in the pocket e, is shifted trans- 
versely by reciprocating the piston ff; and, the 
pocket being restored to a line with the holder, the 
subsequent downward movement of the moulds 
within the holder discharges the severed mould and 
its contained ingot from the machine. The hy- 
draulic pistons are governed by valves shifted by 
hand levers not shown in the engraving ; and the 
motions of the several parts are thus effected with 
great ease and rapidity. In practice, a cycle 
of the required movement can be performed in much 
less than a minute, while it is found that such an 
interval is required to fill each mould and cool the 
ingots to the desired degree by the time they reach 
the shearing pocket e. The moulds, being formed 
in longitudinal halves, as shown in Figs. 8 and 9, 
are readily separated from the castings, which, 
owing to the perfect feeding of the shrinkage in the 
progress of the moulds through the machine, are 
absolutely sound and free from piping, and the cast 
steel is of high density throughout, The gases are 





also fully discharged from the fluid metal, as their 
free escape from the top of the metal is always 
possible. In most instances the machine may be set 
at such a level as to discharge the ingots at a con- 
venient point for subsequent working ; but where it 
is desirable to raise the ingots to the level of the 
casting floor, the elevator shown in the figures may 
be used. The elevator is arranged in an inclined 
position, with its lower end beneath the casting 
machine, to receive the moulds and their contents, 
and to intermittently raise the same through a guide 
E to discharge the moulds s? at the top. This is 
effected by providing a box G, pivotted at one side 
and held vertical, when empty, by a counterbalance 
weight p operating in a dash-pot 0. The entrance 
of the mould into the box G, tips the box over into 
the guide E, which is provided with a ladder-like 
frame l', carrying a series of pawls /. The ladder 
is reciprocated by the hydraulic cylinder H, and 
operates to push the moulds intermittingly upward — 
within the holder. Pawls m are provided to hold 
moulds, when the ladder I! is moved downward for 
the pawls | to engage another mould. 

This paper elicited no discussion, perhaps because 
there were few members present who were experts 
on steel castings, perhaps because those present had 
not really gotten ready for the fray, and were just 
putting on their war paint, or perhaps from other 
causes. 

(To be continued.) 





THE CENTRAL VESTIBULE OF THE 
PARIS EXHIBITION. 

THE engraving we publish on page 2 conveys some 
idea of the appearance presented by the great central 
vestibule that separates one half of the Industrial 
Court from the other, and forms the main entrance to 
the Machinery Hall; the view is taken from the 
gallery that runs around the great domed entrance 
that is one of the conspicuous architectural fea- 
tures on the Champ de Mars, and the arched opening 
at the opposite end gives access to the Machinery 
Hall. The whole of this great vestibule is filled with 
exhibits more or less monumental, while the wide en- 
trances on either side, leading to the Miscellaneous In- 
dustries Galleries, are decorated so as to form appro- 
priate facades characteristic of the special purposes to 
which the different courts are devoted. The illustra- 
tion gives a good idea of the elaborate decorations in- 
troduced into the structure, and which are nearly all 
made of hammered zinc, painted and gilded. 





PASSENGER EXPRESS LOCOMOTIVE. 

In the railway material section of the Paris Ex- 
hibition, MM. Carels Fréres, of Gand, exhibit an 
express passenger locomotive for working over lines 
with heavy gradients, constructed from plans pre- 

ared by M. Leon Bika, engineer-in-chief to the 

Igian State railroads. This locomotive has the 
same characteristics as one for which the exhi- 
bitors received a diploma of honour at the Antwerp 
Exhibition of 1885, and for which a gold medal was 
awarded to M. Bika. But the engine of 1885 was 
only designed for hauling passenger express trains over 
lines on which the gradients did not exceed 1 in 200 ; 
the dimensions of the present engine have been 
modified to adapt it for much heavier duty. The fol- 
lowing are its principal dimensions : 


Gauge ... oF ug aa . 4ft. 8.5in, 
Diameter of cylinders oa 18.11 in, 
Length of stroke eas 24.01 ,, 
Diameter of driving wheels L870 
Length of rigid wheel base .. 16 ft. 10.7 in. 
Firebox heating surface 129.20 sq. ft. 
Heating suxface of tubes ... 1053.80 ,, 
Total heating surface “e son SGD pe 
Grate area... Ried wusee iss aes 
Working pressure of boiler... ... 133 lb. per sq. in. 
Weight of engine ee | ass mi 38.4 tons 

” ” ] ore 42 ” 
Tractive power sis eas ss 4 5, 


We give this week a two-page engraving comprising 
a longitudinal section, sectional plan, transverse 
sections, and an end view of the above named engine, 
while on page 7 we publish a side elevation, together 
with details of the valve gear, &c. Referring to these 
various views it will be seen that the engine is of the 
inside cylinder type, with outside frames, and outside 
cranks for the coupling rods. In addition to the two 
outside main frames there is also a strong central 
frame, consisting of two iron plates rivetted together 
with distance pieces, extending from the front of the 
firebox to the cylinders, this frame carrying a central 
bearing from the crank axle so as to relieve the latter 
of bending strains due to the thrust of the pistons ; 
this is an arrangement commonly adopted in goods 
engines on the Belgian State railways. Fig. 6, page 
7, shows the method in which the central frame is 
attached to the firebox by means of a bent steel plate 
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.39 in. thick, and bolted to studs secured to the outer 
firebox plate ; this steel plate acts like a spring, and 
compensates for the expansion and contraction of the 
firebox. 

The cylinders are placed very close together and 
the valve chests are arranged as shown in Fig. 3; 
they are provided with two covers, one small one 
placed in front for easy inspection of the valve, and 
one large one which is only removed for serious repairs ; 
the double admission type of Allen valve is employed, 
as shown by Fig. 7. 

Fig. 8 is a diagram of the valve gear (Walschaert’s 
system) which is employed, and Fig. 9 is a detail show- 
ing the expansion link and block ; the latter is con- 
nected to the lifting link at a point above that to which 
the valve rod is attached. In the ordinary conditions 
of working the axis of the upper connection approxi- 
mates very closely to the axis of oscillation of the 
expansion link, and under these conditions the dis- 
placement of the block within the link is very small. 

Steam is taken from the dome, and the regulator is 
placed in the smokebox. In the engine exhibited the 
ordinary reversing leveris replaced by an apparatus of 
the Stirling type, consisting of two horizontal cylinders 
the pistons of which are mounted on the same spindle; 
one of these cylinders is filled with oil or glycerine, and 
the ends are connected by a pipe which allows the fluid 
to pass from one end to the other ; in the middle of this 
pipe is a valve which, when it is closed, cuts off the 
communication between the two faces of the piston 
and keeps it fixed in any position; the piston in the 
other cylinder receives the pressure of steam from the 
boiler and can be moved to and fro by means of a 
controlling valve ; the reversing lever is connected to 
the rod carrying the two pistons. 

Figs. 10 and 11 are detail views of the piston-rod 
crosshead and guide block ; it will be noticed that the 
axis of the latter is placed below that of the former, 
and it is also somewhat behind it ; by this arrange- 
ment the vertical resultant due to the obliquity of the 
connecting-rod at the moment when the piston speed 
is highest, diminishes the weight of the piston, and 
reduces the friction within the cylinder. 

As will be seen from the plan, Fig. 2, the axle-boxes 
of the leading pair of wheels are fitted so that they 
have a lateral play in their guides when passing over 
curves; the pressure of the leading spriugs is trans- 
mitted to the axle-boxes through inclined planes which 
bring the boxes back to their normal position as soon 
as the engine leaves a curve and passes on to the 
straight line. 

The springs are of the inverted Belpaire type, those 
of the leading and driving wheels being coupled by 
compensating levers. The adjustment of the springs 
is effected by the screwed spring pins, shown in detail 
in Figs. 12 and 13, by which the load is transmitted 
from the springs to the axle-boxes. 

Figs. 14 to 17 illustrate the form of exhaust pipe 
adopted, and which is due to M. Boty, locomotive 
engineer on the Belgian State railways; the form of 
the exhaust orifice is annular and the sectional area 
can be varied by hand, a simple displacement of the 
central tube contracting or enlarging the exhaust 
passage without altering the form of the jet. 

The following figures indicate the character of 
materials used in this locomotive and which corre- 
spond to the standards adopted by MM. Carels 
Fréres : Cast iron for cylinders, resistance to tension, 
14 tons per square inch; resistance to compression, 
57 tons per square inch ; wrought iron for the running 
gear, resistance to tension 30.20 tons per square inch ; 
contraction at fracture in percentage of the original 
section, 18. Mild steel, resistance to tension, 37 tons ; 
contraction at fracture in percentage of the original 
section, 19.8. 








MISCELLANEA. 
A NEw journal, named The Steamship, has just appeared. 


A conference of Swiss and Italian delegates on the pro- 
posed Simplon Tunnel is now sitting at Berne. 


_ Messrs. Bailey Denton, Son, and North, have been 
instructed to prepare a scheme of sewage disposal for the 
Berkshire County Lunatic Asylum at Moulsford. 


We have received from Mr. T. R. Saxton, Synhurst, 
Townsend-road, South Tottenham, some very fine speci- 
mens of blue prints, of which he makes a speciality. The 
samples in question are beautifully pect de a 


From a return recently issued it appears that the total 

number of guns for the Navy rset: between January 1 

at 7g 24, 1888, was 114, the largest being two of 
.5 in. bore. 


The contract for the two large duplex gas compressors 
and boilers for the Kentucky Rock Gas Company was 
pow with the Clayton Air Compressor Works, 43, 

ey-street, New York. 


At a recent meetin: 


of the Russi Mi logical 
Society, K. D. Chruslse rr pe rr 


off demonstrated the existence of 


a@ new metal which he has just discovered and named 
It approximates closely in its properties to 
and its existence was predicted by Mendeléeff. 


y bes snore “e: ago the Imperial Russian Technical Society 


“*russium.” 
thorium, 


Charles Marvin corresponding member, in 








recognition of his writings on Russian petroleum. The 
Czar has now confe on him a bronze medal, to be 
worn with the ribbon of the Alexander Order. 


The Sultan of Turkey has been so pleased with . the 
“Zephyr” spirit launch built for his private use by 
Messrs. Yarrow and Co., of Poplar, that His Highness 
has presented their representative at Constantinople with 
a medal, to show his appreciation of this new system of 
propulsion. 

The following cable message has been received by the 
Institution of Civil Engineers: ‘* The American Societ 
of Civil Engineers, in annual convention assembled, 
desires to express its hearty appreciation of the courtesies 
extended to its members by your Institution and by the 
English people generally.” 


The gross receipts of the twenty-three principal rail-| had tl 


ways in the United Kingdom for the week ending June 23, 


amounted, on 16,0494 miles, to 1,335,362/., and for the cor- | 309. 


responding period of 1888, on 15,959} miles, to 1,254,805l., 
an increase of 90 miles, or 0.5 per cent., and an increase 
of 80,577/., or 6.4 per cent. 


A school for modern Oriental studies is to be established 
in connection with the Imperial Institute. When the 
immense Eastern trade of the British Empire is taken into 
consideration such a school should be well supported. 
Inquiries concerning it should be addressed to Sir F. 
Abel, the chairman of the organising committee, at 1, 
Adam-street, Adelphi. 


The judges at the Royal Agricultural Show, Windsor, 
have made a special award of a silver medal to Messrs. 
H. Pooley and Son, of Liverpool and London, for their 
improved cattle and wagon weighbridge, No. 3362, which 
prints on a ticket the gross and tare weights. This 
weighbridge has been lent by the makers to the Society 
for per ag J cattle during the Show, and has been pur- 
chased by Karl Spencer, one of the vice-presidents. 


An American inventor, Mr. G, E. Ruther, Bridgeport, 
Conn., has proposed to make use of electric fire engines in 
those towns where the electric light is in general use. 
His idea is to use a motor instead of a steam engine for 
driving the pe the power to be obtained from the 
dynamos of the electric lighting companies, whose mains 
will be connected with wall boxes placed near the 
hydrants. From these boxes cables would be led to the 
motor. 


The keel plate of the second-class protected cruiser 
Pallas was laid down in No. 4 dock at Portsmouth on 
Tuesday morning. Her length will be 265 ft.; breadth, 
41 ft.; mean load draught, 154 ft.; and displacement, 
2575 tons. She is to be provided with engines capable of 
developing 7500 horse-power with forced draught, and she 
is expected to realise a maximum s of 19knots. Her 
armament will consist of 16 quick-firing guns. She is to 
be completed in 1891. 


The Clayton Air Compressors are practically the only 
ones adapted for compressing natural gas, and that they 
are eminently suitable for this purpose has been demon- 
strated by their performance at the natural gas fields of 
Bradford and Wellsville. These compressors have a 
capacity of 2,000,000 cubic feet per day, and are to com- 
press the natural gas at the wie to a pressure of 200 lb. 

er square inch and force it a distance of 32 miles to 
ouisville, for light and power purposes. 


Messrs. John Birch and Co., Buxton-buildings, Chapel- 
street, Liverpool, have issued a small pamphlet on the 
use of corrugated and flat sheet iron, which should prove 
of great value to persons in up-country districts desirous 
of employing these materials for roofing, &c. The 
casuaillias contains not only directions as to the erection 
of these materials and the tools required in manipulating, 
but also information as to the quantities required to cover 
given areas and the probable cost. 


During 1888, the earnings of the Suez Canal 
reached 2,708,200/., while the working expenses were only 
309,720/., or less than 12 per cent. of the receipts. The 
balance available for distribution among the shareholders 
is 1,450,856/., and the total dividend for 1888, after making 
all deductions, is 84 fr. 474 cent. The total receipts for 
transit show, during 1888, an increase of 12} per cent. 
over 1887, while the number of ships passing through the 
canal increased 20? per cent. 


The newly-constructed pier at Worthing was opened on 
Monday last by the Lord Lieutenant of Sussex, Viscount 
Hampden. Since last season the pier has been so enlarged 
and improved as to make it practically a new structure. 
The head of the pier is 105 ft. wide and 140 ft. long. A 
very handsome pavilion, or concert hall, capable of seat- 
ing between 600 and 700 persons, has been erected, and 
many other improvements have been made. The work 
has involved an outlay of about 12,000/., of which 22001. 
has been spent in the erection of the concert hall. 


Since the opening of the Sao Paulo Railway, Brazil, 
in 1867 down to 1887, 2,600,000 passengers, and 4,000,000 
tons of goods have been carried over the line without the 
loss of a single life or any important accident. The line 
rises 2650 ft. in a distance of five miles, the maximum 
slope being 1 in 10, and is worked by rope haulage, the 
number of trains per day being 36 each = The weight 
moved per day is 1890 tons, 1080 of which is paying 
load. The working expenses are: Cost per train mile, 
3s.; per gross ton mile, 1.4d.; per paying ton mile, 2.4d. 
The cost of fuel on the line is very high, coal being 35s. 
to 40s. per ton, which increases the working expenses. 

On Saturday last Messrs. Yarrow and Co. delivered 
to the authorities at Portsmouth two of the first-class 
torpedo boats, of which they have several under construc- 
tion for the British Government. These boats have 
many features of novelty, being of a much improved type 








when compared with the first-class torpedo boats now in 
the British Navy. They are 130 ft. in length with a beam 
of 13 ft. 6 in., and on trial obtained a speed of over 224 
knots during a continuous run of three hours, having a 
weight of 20 tons on board. As regards manceuvring 
powers, these boats have exceptional capabilities, it being 
found that at full speed they can turn within a circle the 
diameter of which is twice the length of the boat. They 
will at once have their armament fixed on board by the 
dockyard authorities, so as to be commissioned and ready 
to take part in the naval review before the Emperor of Ger- 
many. 


The last report on the railroads of the German empire 
classes about one-ninth the length of the roads as within 
station limits, the rest as open road. Of the latter 10,565 
miles were single track, 10,933 double track, and 52 miles 
1ree or more tracks. The number of railway 
crossings at grade was 129; overhead, 262; underneath, 

A‘ The number of junctions between stations was 853. 
Highway or street ——- at grade numbered 59,202 ; 
overhead, 2744; underneath, 9288. The weight of iron 
sleepers in use increased from 730,000 to 770,000 tons 
during the year. The ey weight of rails of the flange 
type was 70.5 lb. per yard. Nearly one-half of the rails 
are still iron, and only 644 miles were changed from iron 
to steel during the year. The length of track laid with 
metal sleepers was 9159, an increase of 659 miles during 
the year. The average number of wooden sleepers per 
mile was 1765, and of these 73 per cent. were treated with 
some preservative. 


From the report of the first six months’ working of the 
electric and allied trades section of the London Chamber 
of Commerce, it would appear that a considerable amount 
of good work has been accomplished. This section was 
organised on the 22nd October last, and was divided into 
the following sub-sections: Telegraph companies, tele- 
phone companies, electrical manufacturers and  con- 
tractors, electricity supply companies, consulting electrical 
engineers, and general engineers. During the period that 
has elapsed since the formation of the section, many ques- 
tions have been considered by the section, amongst others 
may be mentioned the change of the rd of Trade unit 
from 1000 to 10,000 watt hours, and the question of a 
national electrical instrument standardising laboratory. 
They have also considered the question of overhead 
wires, and hope to obtain some modification of some 
of the more stringent regulations proposed by the 
Board of Trade, which appear to press lesdly on the 
trade. Other questions considered were, that of arbi- 
tration for settling trade disputes, and the Railway 
Rates Act. After the first three months’ working of the 
section it was decided to appoint a correspondent, Mr. 
Trotter being selected for the post. 


Assuming the entire railroad system of the United 
States to be 160,000 miles with the addition of the lines in 
construction during the current year, and taking 2640 ties 
per mile of track, we have in use, says an American 
authority upon the subject, at least 422,400,000 ties. This 
estimate, large though the total appears, is under the 
mark, as no railroad uses less than 2640 ties per mile, and 
many of the roads with heavy traffic have 2816, and in a 
few cases more. The life of these ties varies according 
to their quality, but after allowing for a few exceptiona 
cases in which ties may last ten years, the average life of 
ties all over the country cannot be counted as more than 
five years. It follows, therefore, that the annual con- 
sumption must be about 84,500,000, which, with steady 
increase of railroad building, must soon exceed 100,000,000 
—a gigantic demand to be satisfied from our forests each 
year, when we consider the many other calls upon them 
and the fact that at present Negi nothing is being 
done by the Government or the people to replenish our 
source of supply. The certain rise in the price of wooden 
ties, when these come to be fully appreciated by the 
lumber men who control so large i of the available 
timber area, will force the railroads to seek the best 
solution of the question in the adoption of a metal tie. 





Trias oF H.M.S. Metpomene.—This vessel—one cf 
the “‘ M ” class of cruisers for the British Navy—which has 
been built at Portsmouth Dockyard and engined by Palmer’s 
Steel and Iron Company, Limited, Jarrow, was taken out 
of Portsmouth Harbour, on Tuesday, the 18th ult., at 
3 a.m., for her official trial of twelve hours’ duration under 
natural draught. The trial was commenced at 5.30 a.m., 
and finished most successfully at 5.30 p.m., the average 
results being as follows: Steam pressure, 141.16 Ib. ; 
vacuum, 24 in. ; revolutions, 128. Mean indicated horse- 
power for the 12 hours: starboard engine, 3145; port 
engine, 3071; total, 6216; minimum indicated _horse- 
power, 5891 ; maximum, 6815. Speed of vessel on the mile, 
17.383 knots. Log showed for the 12 hours, 212 knots. 
On Saturday, the 22nd ult., the vessel was again taken to 
sea for the purpose of undergoing her full power trial of 
4 hours’ duration under forced draught. She left the 
dockyard at 6 a.m. and commenced her trial at 7.50a.m., 
completing it at 11.50 a.m., with the result that the mean 
indicated horse-power attained was 9641 (or 641 above the 
guarantee of 9000), with an air pressure of 1.7 in. of 
water, and a speed of vessel of 19.7 knots. The following 
are the details of the trial: Steam pressure, 152 Ib. ; 
vacuum, 23} in.; revolutions, 143.6. Mean indicated 
horse-power : starboard engine, 4838 ; port engine, 4803 ; 
total for the four hours, 9641; minimum indicated horse- 
power, 9476; maximum, 9976. Both the trials were accom- 
plished in a highly satisfactory manner, the engines 
working without a hitch. e engines are of the twin 
screw horizontal type, with cylinders 34} in. by 51 in. by 
764 in. by 36 in, stroke. ere are four double-ended 
boilers, 12 ft. 3in. in diameter and 18 ft. 4 in. long, having 
a working pressure of 155 Ib, 
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In our issue of May 24th, page 584, we illustrated 
one form of the air compressor for torpedo boats manu- 
factured by Mr. Peter Brotherhood, engineer, Lam- 
beth, and on the present page we give engravings of 
two other compressors of the same general type. The 
smaller of these with the single compressor cylinder 
is capable of compressing 10 cubic feet of air per hour 
to 1500 lb. to the square inch, and weighs only 5 cwt. | 
The larger, with two compressing cylinders, has a | 
capacity of 20 cubic feet per hour and weighs 123 cwt., | 
and both are capable, if necessary, of working up to 
a pressure of 2500 lb. per square inch. As in the 
triple type of compressor previously illustrated, the 
compression takes place in three stages, the air being 
first drawn into the top of the pump cylinder, whence | 
it is compressed into an annular space formed between | 
the walls of the pump cylinder and a trunk which | 
carries the pump piston; from here it passes into a| 
third annular space, where the operation is com- 
pleted, and is delivered through a coil of copper tubing 
placed in the water jacket surrounding the pump 
cylinder. 











THE SIBLEY BRIDGE. 

AmonG the important bridges recently built in the 
United States, that of the Chicago, Santa Fé, and 
California Railway (the Chicago extension of the 
Atchison, Topeka, and Santa Fé system) occupies an 
important place, both from its magn.tude and the short 
time occupied in its construction. 

At the beginning of 1887 the parent company, finding 
its territory ree bay by other lines, suddenly deter- 
mined to extend its system from Kansas City to 
Chicago, a distance of some 460 miles, and to get it done 
that year. 

As it was feared that the bridges might lag behind 
this rapid construction, they were made a separate 
department, and Mr, A. A. Robinson, the chief engi- 
neer of the system, and of its extension, placed the 
inore immediate execution of the work in the hands of 





Mr. O, Chanute as consulting engineer-in-charge, 


The bridge (see page 14) across the Missouri River 
is located at Sibley, and consists of the following 
arrangement of spans, beginning on the south shore : 


ft. 

One shore span —deck a 200 
» ‘viver ,, through ... 400 
” ” ” bh) oes 400 
a9 ” ”” ” 400 
»» sandbar span—deck 250 
3 Lh) ” ” 175 
1” Pe & és Pe 175 
»» iron viaduct over bottom lands 1900 
Total of iron bridge 3900 


In addition to the foregoing there is a further 


length of 3600 ft. of wooden trestle work, which | 


is to be eventually filled up, across the bottom lands. 
The bridge is thus 7500 ft. (nearly 14 miles) long. 
The work was begun on April 8, 1887, and the first 
engine ran over the bridge on the January 25, 1888, 
293 days afterwards. The lower chord of the bridge 
was located 50 ft. above high water, or some 90 ft. 
above low water, across the steamboat channel, which 
is here 1200 ft. wide. The two abutments and six 
piers were built of magnesian limestone, three of the 
river piers being, however, faced with granite be- 
tween high and low water. Five of the piers were 
founded by the plenum pneumatic process, to depths 
varying from 30 ft. to 40 ft., reaching the bedrock 
of the river in every case, One abutment was founded 
upon clay, and the other upon piles, while one pier 
on the edge of the river was founded upon a bed 
of boulders, the remains of an ancient glacial moraine. 
This glacial moraine, the only one known to exist 
above the surface on the Missouri River, was an im- 
portant factor in determining the location. It had so 
rotected the bedrock in its vicinity that, instead of 
Salie abraded to a depth of 60 ft. to 80 ft., as at 
other points, it was found nearly level and only from 
30 ft. to 40 ft. below low water. 
It was, however, overlaid with large boulders mixed 
with clay, and these gave great trouble in sinking the 


COMPRESSORS FOR TORPEDO SERVICE AT THE PARIS EXHIBITION. 
MR. PETER BROTHERHOOD, ENGINEER, LONDON. 





caissons which carried the substructure. These caissons 
| were chiefly built of timber, as is usual in the United 
| States; the plenum working chamber being some 
| 65 ft. long, 27 ft. wide, and 9 ft. high. 

| The current ran from six to nine miles per hour, 
according to the stage of the river, and gave great 
trouble inthe sinking. More particularly was this the 
case with the two piers in the middle of the river, the 
sand overlying the boulders being guttered into holes, 
which gave an irregular bearing to the caisson. 

At pier No. 3 especially this scouring action ex- 
tended into the clay, leaving the caisson resting with 
its edges upon a number of very large boulders, while 
a subaqueous gutter or channel 30 ft. or 40 ft. wide and 
9 ft. deep extended diagonally under its lower rim, 
through which channel the water rushed at a speed of 
nine miles per hour. Nomatter how much compressed 
air was forced into the working chamber, its lower 
edges could not be reached, because the water boiled 
up inside in waves about 3 ft. high. 

The unusual expedient was adopted of tying the men 
fast with life lines inside of the caisson, and of send- 
|ing them down in the water, to drill and blast out 
| with dynamite the boulders upon which the cutting 
| edges of the caisson rested. As fast as these boulders 
| were blasted, the débris was thrown into the channel 
or gutter, and the caisson lowered until it finally cut 
| off the mad flow of the water, and enabled the exca- 

vation to be carried on in the usual way. 
| The contractors for this work were Messrs. Sooysmith 
; and Co., to whose energy and skill much of its success 
is due. The Edgemoor Iron Company were the con- 
tractors for the superstructure, and prepared the 
| various parts at their shops, at Wilmington, State of 
| Delaware. Thence they were shipped to the bridge 
| site and erected in place. Erection beganon August 1, 
| 1887, and was carried forward continuously ; this being 
retarded however by the winter weather which set in 
furiously on December 19, so that the 400 ft. spans 
| had to be put together, upon staging some 90 ft. above 
| the water, while the gangways, ropes, and rigging were 
‘encased in ice from 4 in, to] in. thick, and while the 
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ACCIDENT CRANE FOR RAILWAY SERVICE. 
AND CO., ENGINEERS, PENDLETON. 


CONSTRUCTED BY MESSRS. KNAPMAN 


thermometer registered from 10 deg. to 24 deg. Fahr. 
below zero. Under these circumstances the erection 


of the 400 ft. spans occupied from two to three weeks | | 


each, while similar spans had been erected 25 miles 
above, across the same river, in six to eight days each, 
during the previous summer. The total weight of the 
metal work was about 3500 tons. Of this the main 
spans of 400 ft. are mainly composed of mild steel, 
similar in physical character to that employed in the 
Hawkesbury Bridge. The remainder is of iron. The 
superstructure was proportioned to carry the weight 
of two Consolidation locomotives of 70 tons each, 
coupled together, and followed by a train weighing 
3000 Ib. per lineal foot of track. The stresses were 
limited to 9000 lb. per square inch, modified however 
in the chords by the Launhardt formula. In order to 
save time the staging for the last span was built strong 
enough to carry trains, in addition to the superstruc- 
ture, and the latter was completed a few days after the 
first locomotive had run across. This was none too 
soon, as three days afterwards a formidable ice gorge, 
which had formed above the bridge, broke up with a 
sudden thaw, and carried out a part of the now useless 
staging. The total cost of the work was about 
160,000/. It was built for single track throughout. 





ACCIDENT CRANE FOR RAILWAYS. 

Tut railway accident crane which we illustrate 
above was constructed by Messrs. Knapman and 
Co., of Windsor Bridge Iron Works, Pendleton, Man- 
chester. It has a radius of 16 ft., which can be in- 
creased to 20 ft., and is designed to lift 20 tons with 
three men at the handles. It is mounted ona truck 
of standard gauge, and the height from the rails to the 
centre of pulley in the jibhead is18 ft. The carriage 
is of wrought iron, the sides being of rolled girders, 
and being fitted with four boxes containing two rolled 
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girders in each, to be used in conjunction with four 

airs of rail clips to prevent tipping when lifting the 
Fall load sideways. The carriage has three pairs of 
wrought-iron wheels with steel tyres and axles. It is 
fitted with a strong centre cross, bored to receive the 
pillar, which is fitted with a steel pin. The crane 
sides are of steel plates with bushes for theshaft journals 
to work in. The crane is fitted with triple purchase 
gearing, but as none of the shafts slide endways in 
their bearing, the changes of gearing are obtained by 
sliding the pinions along feather keys on their a 
tive shafts. To keep the movable pinions in their 
position, either in or out of gear, each is provided with 
a self-acting lock-bolt shown in the annexed detail 
engraving. ‘The point of the bolt drops into a hole 
in the shaft; it can be readily raised by the finger, 
and be allowed to spring into another hole when 
the pinion has been slidden along the key. The first 
motion shaft has three spur pinions; one of these 
pinions is used for the hoisting motion, one for raising 
and lowering the jib, and one for the slewing motion. 
The latter motion is worked by spur pinion and wheel. 
On the same shaft as the wheel is a worm, gearing 





into a wormwheel on a vertical shaft, which carries, at 
its lower end, a pinion gearing into an internal seg- 
ment wheel fixed to the cross on the carriage. The 
wormwheel is also fitted with an internal lock-bolt, so 
that it can be taken out of gear, to leave the crane 
free to be turned round when lifting light weights. 
The jib is made of steel plates and angles, and can be 
raised and lowered. The balance box is fitted with a 
screw by which it can be run in or out. 

Three of these cranes have been constructed for the 
Laneashire and Yorkshire Railway Company, the 
drawings being submitted to Mr. J. A. F. Aspinall, 
their chief mechanical engineer, before the work was 
commenced, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 21, 1889. 

To-DAyY’s reports from nearly all iron centres in the 
interior show that a general improvement is setting in. 
It may not amount to much, but it is just enough to 
induce manufacturers to put up prices a little, and the 
experiment thus far has proven successful. A few 
observations on the iron trade just now may not be out 
of place. At the opening of the year there were 107 
anthracite furnaces, weekly producing 38,726 tons of 
iron. On June | the number declined to 91, a decrease 
of 18 furnaces, and the weekly production fell off to 
34,386 tons, or nearly 5000 tons per week. At the 
first of the year there were 157 bituminous and coke 
furnaces, making 103,726 tons per week. Since then 
16 furnaces have blown out, leaving in operation 135 
furnaces, with a weekly capacity of 91,771 tons, equal 
in round figures to a reduction of 17,000 tons. Under 
certain circumstances this would bring about a harden- 
ing of prices. Southern furnace companies are newer, 
and are better equipped. They have all the latest im- 
provements. The bulk of our northern furnaces are 
old-fashioned, and require a larger outlay for labour 
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r ton than the new furnaces. The ironmakers in 
onan lvania recognise the fact that unless they do 
something of a radical nature they will be crowded to 
the wall. Up to this time no suitable action has been 
taken. The only thing to restore the Pennsylvania 
iron trade is to rebuild furnaces. The question iron- 
makers are asking themselves is, ‘‘ Will it pay 
to build furnaces in Pennsylvania as fine and fully 
equipped as furnaces in Alabama?” In other 
words, has Alabama the advantage? The Carnegie 
Brothers have six out of their seven furnaces in 
blast in Western Pennsylvania. Only three out of 
the Alleghany furnaces are idle. Another furnace will 
soon be added there. This year’s output of iron in 
Alleghany County will be the largest ever known in 
the history of ironmaking. In the Pennsylvania iron 
trade, in the eastern and middle sections of that State, 
anthracite coal is used chiefly, excepting where coke is 
used, which has to be carted from the Alleghany 
Mountains. This is the oldest ironmaking region in 
the country, and the furnaces, or a great number of 
them, are not built to make iron cheaply. The con- 
servative views of the manufacturers in that locality 
will probably induce them to work along in an easy 
quiet way, awaiting developments. What these de- 
velopments will be it is not hard to see. Some com- 
panies in the south are claiming to be able to make 
iron at from 8 dols. to 9 dols. per ton. For that 
matter there are two or three localities in Pennsylvania 
where iron can now be made for 10 dols., but for all 
that capitalis very chary about accepting the invitation. 
Northern ironmakers are actually demoralised to a 
certain extent, or perhaps intimidated would be the 
better word. It is not only in iron that the southern 
people are threatening us, but in coal as well, although 
the output of coal will be chiefly for their own imme- 
diate consumption requirements. Schemes are now in 
process of inne: goer contemplating the opening up 
of very rich coal mines in Tennessee and Alabama ; 
and the improvement of waterways by which coal 
can reach Gulf coast shipping points. From here it is 
intended to ship coal to Central and South America. 
The demand for coke and lumber in the Southern 
States is increasing amazingly. Coke ovens are also 
being built in large numbers. The intention is to 
place the south independent of northern coke at 
the very earliest day. There is no reason why such 
a thing cannot be accomplished. The continuous 
prosperity of southern ironmaking enterprises has 
scattered the last remnant of doubt left in the 
minds of northern capitalists, who were at first doubtful 
about the advisability of putting money into that sec- 
tion of country. Another feature helping the southern 
ironmaking industry is the fact that southern negro 
labour can be economically used. Northern labourers 
cannot bear the heat of the south as well, and besides 
exact higher compensation, and are less tractable. The 
negroes, so far as their labour is concerned, have brought 
about a saving of from 30 to 40 per cent. over northern 
labourers. Throughout the entire west there is a 
better feeling. The season has been a good one for 
the farmers. Wheat and corn have paid good prices. 
The winter crops have been sold in many cases, and 
the rest are as good as sold. The cotton planters are 
not under the necessity of mortgaging their crops as 
they were a few years ago, and have more money at 
the end of the season for storekeepers and less for 
money lenders. This improved condition is exerting 
quite an influence upon the markets. The farmers are 
in better heart, and are inclined to extend the area of 
cultivation. The manufacturers of agricultural imple- 
ments note this tendency and report that within the 
non few months all kinds of implements have been in 
setter request. The barbed wire manufacturers have 
not been able to fill orders fast enough, and in a week 
or so a conference will be held to put up prices. There 
is also a good demand for all kinds of nails. Last week 
the western manufacturers put up prices 10 cents per 
keg in retail lots, and wholesalers are also putting up 
prices. In anticipation of this speculators bought 
25,000 kegs. There is also a larger movement in fuel, 
both of splint coal and coke. 








THE EIGHT HOURS’ MOVEMENT. 
To THE Eprror oF ENGINEERING. 

Sin,—In your article on the eight hours’ movement you 
bring some curious arguments forward in favour of your 
statement that ‘‘ A careful consideration of all the facts 
as disclosed by the voting of the fifty societies, and by 
the nine trades councils whose decisions have been given, 
leads to the conclusion that the vast majority of the more 
thoughtful of the workmen of this country are opposed to 
any legal interference with the hours of adult males.” In 
support of this conclusion you do not bring evidence to 
show that, after long and careful discussion, the more 
thoughtful of the workmen took a vote and decided that 
they liked long hours of work, but that the more 
thoughtful of the workmen had not thought of the matter 
at all. Here are the expressions you bring forward in 
support of your conclusion. ‘* Members took no interest 
in the question,” and, like the proverbial inertia men, 
these thoughtful ones think ‘the time inopportune,” 
‘‘and were unable to take a vote,” and so “‘ did not take 
a vote,” for the ‘time had not arrived for taking action.” 





Nice reasoning this. A man is too lazy to think a 
question out, and is not intelligent enough to come toa 
conclusion about any matters whatever, and for his in- 
competency he is written up as the more thoughtful kind 
of man. 

Is it not a curious comment on your conclusion that all 
the Liberal members of the House of Commons consider 
the matter so pressing that they, accompanied by John 
Morley, entered the lobby in favour of having the eight 
hours’ question discussed at the forthcoming conference 
at Berne? 

You say, in this week’s issue, that Mr. John Morley 
referred to the article in ENGINEERING as representing 
the opinion of the country on the question. Now this is 
just what is wrong with John Morley. He is always 
taking his information from sources which do not pretend 
in the least to represent working-class opinion, and if he 
does not learn better and change his mind on the subject 
his working-men constituents have intimated very plainly 
to him that they will turn him out of Newcastle at the 
next election. 

But the vote appears to have affected even you some- 
what, for, like Mr. Morley under the same circumstances, 
you ask a few questions on the subject. You ask if 
‘* Parliament is to settle the wage also?” Well, if Par- 
liament can settle the hours, we wonder what is to hinder 
Parliament from settling the wage. The School Board 
and the County Council of London have both settled it. 
No contractor can send in an estimate to either unless he 
is prepared to show that he pays his men the Trades 
Union rate of wages. Will the School Board for London 
and the County Council withdraw this rule when the 
hours’ question is settled? We think not. And it 
follows, therefore, that the wage under eight hours will be 
just as high when eight hours have been established as it 
was before. And now I would like an answer to this 
question : How many trades unionists will be willing to 
work more than eight hours if they are assured that ey 
will have the same wage under the eight hours’ system as 
they had before? This, I think, will help them, the 
more thoughtful at least, to make up their minds on the 
subject. 

And now the question comes, How are the workmen to 
have this assurance? Well, in a very simple way. Let 
those working men, the trades unionists, in each con- 
stituency pass a resolution that they will vote for no 
member of Parliament who does not promise to vote for 
the insertion of the eight hours’ and trades unionist 
wage clause in each Government contract, to support a 
resolution for fixing the eight hours as the normal work- 
ing day in all Government works and the trades unionist 
rate as the wage there, and to oppose every Bill promoted 
by any company which does not adopt the eight hours’ 
and fair wage system. 

This is the line of action the trades unionists who have 
thought out the matter have taken up, and the Amalga- 
mated Engineers have sent a delegate to Paris who is one 
of the instigators and leaders of the movement. 

With regard to your question, ‘‘What about foreign 
competition ?” the answer is that Continental workmen 
are a great deal further advanced on this question than 
are the English. Note the miners’ strike in Germany. 

In another part of your issue you show forth very 
clearly the great objections to settling differences between 
master and man by means of strikes. You show that it 
is a great loss to a company to have a strike. Many of us 
regret more the loss to the men, and think it would be 
much easier for them to settle their differences, as in- 
dicated above. For surely, a little annoyance to the 
M.P. who pretends to represent working men is much to 
be preferred to hunger and starvation to working men’s 
families brought about by a strike. Besides, for what 
does Parliament exist if 1t be not to look after the in- 
terests of the working men ? Yours truly, 

London, July 1, 1889. Gro. HALiipay. 








THE RACING OF SCREW PROPELLERS. 
To THE Epitor OF ENGINEERING. 

S1r,—Your correspondent ‘‘W. C, P.” has been correctly 
informed with regard to the racing of propellers, but the 
letter of A. G. Greenhill in your last issue is somewhat 
wide of the mark. 

_ There is little or no motion of translation of the water 
in waves at sea, and so we must seek another cause for 
a eepage sna 

hen a ship is pitching, the action of gravity pro- 
duces an accelerating or retarding force, according as the 
keel is inclined downward or upward. Now, as the 
normal resistance overcome by the engines, or, what is 
the same thing, the thrust, is but a few tons, it follows that 
a small inclination downward produces an accelerating 
force tending to overcome the resistance which, by 
taking the load off the engines, causes them to race. 

In engines not fitted with governors the opposite effect 
may be noticed ; in fact, I have seen them almost stop 
when steaming slowly against a head sea when the bow 
was elevated, and then race furiously when the bow was 
depressed, the supply of steam being constant. That this 
was not due to the emerging of the propeller was readily 
observed through the screw well, or aperture, constructed 
in the ship in question, a man-of-war of the old Ee 


CureF ENGINEER, 
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THE VALVE GEAR OF THE ‘STRONG ” 
LOCOMOTIVE. 
To THE Eprror oF ENGINEERING. 

Srr,—As, by chance, I did not observe Mr. Walter 
Payton’s letter in your issue of the 7th inst. until this 
morning, when his second letter in your last issue drew 
my attention to it, I would ask your permission to make 





the following reply to the relevant parts ofj these two 
letters. 

Bremme’s patent in question claims the radius rod (or 
sling link) with the eccentric rod applied as a lever of the 
first order. This arrangement is new, and was first in- 
vented and patented by me, and has been adopted in the 
‘Strong ” locomotive illustrated in your paper. If this 
locomotive is imported to this country the owner or user 
becomes liable for a royalty to me. 

As Mr. Strong and his representative ignored my 
friendly communication, I deemed it my duty to publis 
those facts by my letter of May 18, 1889, but am pre- 
pared to license the “Strong” Company on reasonable 
terms. 

In his attempt to identify my invention with that of 

r. Hackworth in his last letter, Mr. Payton repeats the 
arguments and illustrations used by Mr. Sistas, 
manager to Messrs. T. Richardson and Sons, in the 
interest bag as Wyllie’s patent, during the dis- 
cussion on Mr. Milton’s paper on valve gear read before 
the Institution, &c., at Newcastle-on-Tyne. 

The frivolity of these attempts will be understood from 
the following incident. In the recent case of Richardson 
v. Union Steamship Company, in which I supplied 
the material for the defence, the plaintiffs sought to 
enforce a royalty as owners of Wyllie’s patent on two 
sets of engines with Bremme’s valve gear, which the 
company had from another firm. When the defence was 
ready the plaintiffs precipitately withdrew their case and 
did not venture to face the Court. 

If Mr. Payton, whom I have not the advantage of 
knowing, wishes to make any further inquiry in the 
interests he represents, I shall be most happy to satisfy 
him, but as a considerable monetary interest is involved 
with my patent I must use necessary discretion. 

Yours truly, 
. Gustav A. C. BREMME. 

79, Windsor-road, Tuebrook, Liverpool, 

June 29, 1889, 





THE WORLD IN MINIATURE. 
To THE Eprtor o¥ ENGINEERING. 

Srr,—In your issue of last week, it was stated that the 
magnificent model globe at the Paris Exhibition is 42 ft. 
in diameter. This gives 21 ft. for its radius. The radius 
of the earth (4000 miles) expressed in feet is 21,120,000. 
Therefore the radius of the earth is 1,000,000 times, and 
its volume (1,000,000)* times that of the Exhibition model. 
In other words it would take a million million millions 
of such interesting models, like that in the Champs de 
Mars, to make up a globe equal in size to our planet. 

Yours truly, 

J 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s iron market 
was firmer in tone, and the slight depression which took 
place earlier in the week was more than recovered. Prices 
of warrants went steadily up, and 43s. 54d. per ton cash 
for Scotch iron was touc a That was 24d. per ton over 
the previous day’s close, and 1s. 04d. above the previous 
week’s lowest quotation, but still 1s. 8d. per ton under the 
best price in the month of April. The prices of Cleve- 
land and hematite iron also advanced on Thursday. At 
the close the settlement prices were—Scotch iron, 43s. 44d. 
per ton; Cleveland, 38s. 9d. ; hematite iron, 49s. per ton. 
On Friday forenoon the market was strong on ‘bears ” 
covering, and the ge of Scotch iron was forced up to 
43s. 84d. per ton cash. There was also an advance in the 
prices of Cleveland and hematite iron. In the afternoon, 
when a lot of selling took place, the prices went back a 
little, and the closing settlement prices were—Scotch iron, 
43s. 6d. per ton ; Clevelarid, 38s. 9d. ; hematite iron, 49s. per 
ton. ith favourable outside reports, the market opened 
firm on Monday, but before the close of the forenoon market 
the tone became rather duller. For Scotch iron 48s, 74d. per 
ton cash was paid, and in the afternoon business was done 
at 43s. 7d., 43s. 6d., and up to 43s. 8d. per ton cash. The 
settlement prices at the close were—Scotch iron, 43s. 74d. 
per ton ; Cleveland, 38s. 74d. ; hematite iron, 49s. 6d. per 
ton. The market was quiet yesterday forenoon. Scotch 
warrants were a little easier in price, but Cleveland and 
Cumberland hematite warrants were more firm. In the 
afternoon Scotch iron ran up to 43s. 9d. per ton cash. 
At the close of the market the settlement prices were— 
Scotch iron, 43s. 9d. per ton; Cleveland, 39s. ; hematite 
iron, 49s. 6d. per ton. There was much strength in the 
market at the opening to-day, the price of Scotch iron 
—— running up to 43s. 11d. per ton cash; but a 
relapse set in before the close, and a portion of the early 
gain was lost. Business was done in the afternoon at 
43s. Sd. and 43s. 84d. cash for Scotch iron; and at the 
close Cleveland iron was quoted at 39s, 2d. cash sellers 
and Cumberland hematite warrants at 49s. 44d. per 
ton cash sellers. There has lately been rather more 
demand for Scotch special brands, the current quo- 
tations for afew of which are as follows: No. 1 Colt- 
ness, 55s. per ton; Langloan and Summerlee, 54s. ; 
Gartsherrie and Calder, 52s. ; Glengarnock, 51s. 6d. ; 
Shotts {at_ Leith), 52s.; Carron (at Gran mouth), 
53s. 6d. There appears to be some sort of an un- 
defined feeling F per yey that we are on the eve of 
higher prices, and weak ‘‘bears” and sanguine “bulls ” 
are endeavouring, after their own fashion, to take advan- 
tage of the movement. As regards the shipping demand 
for pig iron, there is little or nothing to warrant any such 
idea ; but it is just possible that the advance in the price 


of coke, ore, and labour may bring about some curtail- 
ment in the production in Cumberland, and to a lesser 
extent in the Cleveland district. The reports coming to 
hand from England, and from America and Canada, are be- 
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coming somewhat more encouraging. There are still 83 
blast furnaces in actual operation, as compared with 86 at 
this time last year. Of the total, 27 are working on 
hematite, 8 are making basic iron, and 48 are making 
ordinary Scotch iron. Last week’s shipments of pig iron 
from all Scotch ports amounted to 6940 tons, against 6865 
tons in the corresponding week of last year. They 
included 250 tons for the United States, 340 tons for 
Canada, 1005 tons for Australia, 110 tons for France, 300 
tons for Italy, 610 tons for Germany, 210 tons for Russia, 
430 tons for Yiolland, 116 tons for Spain and Portugal, 
325 tons for China and Japan, smaller quantities for other 
countries, and 2879 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores yester- 
day afternoon stood at 1,026,421 tons, as compared with 
1,026,796 tons yesterday week, thus showing a decrease 
for the week of 375 tons. 


Foreign and Colonial Shipments of Machinery, &c., from 
the Clyde.—The Shipments of machinery, &c., from the 
Clyde to foreign and colonial ports, reported last week, 
included the following: Locomotive engine for Japan, 
valued at 1200/. ; sugar mill and other machinery of the 
value of 8713. ; sewing machines, valued at 5664/., chiefly 
for Rouen, Nantes, Bilbao, Italy, and Santander; blooms, 
plates, bars, sheets, and other steel manufactures, of, the 
value of 6172/.; pipes and other castings, malleable iron 
plates, bars, tubes, sheets, and miscellaneous iron manu- 
| ered valued at 16,600/. 


Clyde Shipbudding Trade : Launches in June.—During 
last month there was a fair output of new shipping from 
the Clyde shipbuilding yards, large enough to compare 
very favourably with the output in each corresponding 
month of the t four years. The strike amongst the 
rivetters, which pale send during the whole of the month, 
has retarded progress very considerably, and unless a 
settlement is come to within a short while, the work must 
come to a standstill in the majority of the yards. There 
were 22 new vessels launched during the month, of a total 
measurement of 23,841 tons, as compa! with 22 vessels 
of a total of 20,657 tons in June of last year, and 17 vessels 
of 16,723 tons in June, 1887. In the past six months 
98 vessels, aggregating 139,334 tons, were put into the 
water, as compared with 98 vessels of a total of 94,450 
tons in the corresponding six months of last year. The 
two principal steamers launched last month were the 
China, a steel vessel of 5000 tons, constructed by the Fair- 
field Engineering and Shipbuilding Company, for mail 
service on the North Pacific Ocean ; and the Shanghai, 
3168 tons, built by Messrs. Caird and Co., Greenock, for 
the Peninsular and Oriental Steam Navigation Com- 
pany’s trade between India and China. 

Supply of Electricity for Edinburgh.—At yesterday’s 
meeting of the Town Council of Edinburgh there were 
read letters on behalf of six different companies in- 
timating their intention to _— a Provisional Order 
to supply electricity within the city of Edinburgh. The 
consideration of those communications has been remitted 
to the Lord Provost’s Committee, and it is not unlikely 
that the Corporation will be induced to apply. for a 
Provisional Order to supply electricity for the lighting 
of the city, and thereby render it unnecessary for any 
further action being taken by the companies referred to. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Quotations for steam coal have shown little 
change. The tone of the market has been generally weak. 
The best qualities have made 13s. to 14s. ; good dry coal, 
12s. 3d. to 12s. 6d.; best Monmouthshire, lls. 3d. to 
11s. 6d. ; and small steam, 6s. 9d. to 7s. per ton. There 
has been no improvement in the demand for household 
coal, and prices have shown a downward tendency. 
Patent fuel has continued in fair demand at previous rates. 
The demand for furnace and foundry coke has been con- 
siderably in excess of the supply, and prices have shown 
considerable firmness. 


Tredegar Iron and Coal Company, Limited.—The six- 
teenth annual meeting of this company was held on 
Friday, at the London offices. From the report sub- 
mitted to the meeting, it appeared that there had been 
a net trade profit of 23,692/. 8s. 6d. for the past year, as 
compared with 10,011/, 12s. 11d. for the previous year, 
being an increase of 13,680/. 15s. 7d. It was decided to 
pay a dividend of 14s. 5d. per share on the ‘‘ A” shares 
and 10s. per share on the ‘“‘B” shares, a balance of 
9951. 14s. 7d. being carried forward to the next account. 


Barry Dock and Railways.—Water was admitted into 
the Barry dock and basin on Saturday for a first time. 
An hour and a half after the gates were opened the depth 
of water in the basin was 12 ft., a depth which on Sunday, 
when many hundreds of persons visited the docks, was 
increased by 5 ft. On Friday night the docks were for 
the first time ee illuminated by electricity, Mr. 
B. Beale representing Messrs Crompton and Co., the elec- 
trical engineers concerned. On Saturday Colonel Rich, 
one of the inspectors of the Board of Trade, officially in- 
spected the junction between the Barry Railway and the 

aff Vale Railway at Cogan, the Biglis and Peterstone 
junctions with the Great Western Railway, and the 
sidings at Cadoxton. 


Great Western Railway.—The Great Western Railway 
Company has made numerous additions and alterations in 
its train service for July, the most important being new 
express trains between South Wales, Birmingham, and 
the north. The Birmingham service has, indeed, been 
entirely reorganised and accelerated, so that by some of 
the trains the distance between Cardiff and Birmingham 
can now be accomplished in less than four hours. 


Devonport and the Naval Revicw. — The followin 
vessels from Devonport will take part in the Nav: 


review at Spithead: Battle-ships—Ajax, Black Prince, 
Bellisle, Conqueror, Iron Duke, and Neptune. Cruisers— 
Aurora, Forth, Inconstant, Racoon,  oscnl Serpent, 
Thames, and ‘Undaunted. Gunboats—Argus, Britomart, 
Banterer, Curlew, Fanny, Forester, Foxhound, Jackal, 
Orwell, Pelican, Plover, Sandfly, Spider, Sharpshooter, 
and Tay. Coast defence ships—Hecate, Gorgon, Prince 
Albert, and Sabrina ; making a total of eight battie-ships, 
two coast defence armoured ships, eight cruisers, and six- 
teen gunboats. 


Bristol Docks.—The accounts of these docks for the 
year ending April 30, 1889, have just beenissued. Under 
the head of receipts and expenditure on capital account 
it appears that under the powers of the Bristol Dock 
Acts, 1881-4-6, there has m expended at the City 
Docks 50,3911. 11s. 2d.; Avonmouth, 16,0927. 17s. 11d. ; 
and Portishead, 45/., making a total expenditure of 
67,3557. 1s. 9d. The docks accounts proper show that 
the capital account now stands at 1,728,643/. 15s. 1d., 
as compared with 1,661,287/. 16s. 1d., for the year 
ending April 30, 1888. The amount in 1884, before the 
outer docks were acquired, stood at 789,526/. 6s. In 1885 
it was 1,418,273/. 6s. ; in 1886, 1,516,157/. 11s. 9d. ; and in 
1887, 1,594,290/. 2s. 3d. The statement of ordinary revenue 
and expenditure shows that on dredging in the docks 
7186. 14s. 8d. was spent last year, and on similar works 
in the river, 801/. 6s. 9d. Maintenance and general 
repairs amounted to 12,423/. 15s. 4d., and general ex- 
penses and salaries to 6285/. 13s. 10. and 3994/. 19s. 11d. 
respectively. The total expenditure for the year was 
81,2911, 4s. 1d. On the other hand, the receipts amounted 
to 125,3201. 0s. 1d. 


The ‘‘ Trafalgar.”—The Trafalgar went out for a trial 
of her machinery on Wednesday. The engines gave a 
mean collective horse-power of 9083, or over 1500 horse- 
power above the contract requirements at natural draught, 
the Admiralty only stipulating for 7500. The average 
number of revolutions of the port and starboard en- 
gines alike was 85, the pressure of steam 133 lb. 
on the square inch, and the vacuum 274. The speed 
of eight runs, against tide and with tide, taken on 
the measured mile was respectively 14.87, 16.51, 15.31, 
17.10, 15.85, 17.24, 15, and 17.48 knots per hour. The 
machinery worked smoothly and without any priming or 
heated bearings. The caabadaien consider the Trafalgar 
a success. The vessel, which is the most powerful iron- 
clad in the English Navy, has a displacement of 12,000 
tons. She is protected by an armour belt of 20 in. steel- 
faced iron plates around her main and after deck ; citadels 
and transverse bulkheads of similar strength to guard 

inst fore and aft fire. She has two turrets, each of 
which will be armed with two 67-ton guns carrying a 
1250 Ib. shot. 

Neath and Brecon Railway.—The Midland Railway 
Company discontinued working the traffic of this line on 
Monday, and considerable inconvenience resulted in con- 
sequence. It is understood that the cause of the stoppage 
was the disinclination of the Neath and Brecon directors 
to grant the Midland any extension of lease in the face of 
the Welsh Railway Union proposed by Sir E. W. Watkin. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Midland Counties Institution of Engi- 
neers.—The annual general meeting of the members of the 
above Institution was held on Saturday afternoon in the 
lecture room of the Stephenson Memorial Hall, Chester- 
field. Mr. G. Lewis, of Derby, presided. The chairman said 
that he must, before they proceeded with the ordinary 
business, allude to the fact that Lord Edward Cavendish, 
M.P., who had for so many years held the office of pre- 
sident, had now resigned. He was sure that they all 
regretted the fact of his retirement, and he thought that 
they ought in some way or other to show, either by vote 
or otherwise, how much his services in the past had been 
appreciated. He therefore proposed the following resolu- 
tion: “‘That the best thanks of this Institution are due 
and are hereby tendered to Lord Edward Cavendish, M.P., 
for his important services as president from the foundation 
of the Institution in 1871 up to the present time ; his genial 
manners and courtesy at the meetings have endeared him 
to all, and no less than the prestige of his name and con- 
nection having been throughout a powerful influence to 
the advantage of the Society.” The report showed that 
the Institution now numbered 258 members, a slight in- 


crease over last year. On the motion of the chairman | C 


the report was adopted. 


ts Brothers, Engineers (Limited ).—The seventeenth 
annual report of the directors of this company has been 
issued. The directors propose the payment of a dividend 
of 22s. 6d. per share (equal to 5 per cent. per annum) 
free from income tax. e amount of capital uncalled on 
the company’s shares has long been felt to be greatly in 
excess of probable requirements and eg omg in the 
interests of creditors. This matter has been fully con- 
sidered by the directors, who intend to submit to a special 
general meeting, to be called during the now current year, 
a proposal for reducing the capital from 150,000/. to 
105,000/), and making the nominal amount of the shares 
351. instead of 50/., thus reducing the liability, which is at 
present 27/. 10s. to 12/. 10s. per share. 


Brown, Bayley’s Steel Works (Limited).—At these works 
two or three matters relating to wages are under discus- 
sion. Last March the firm agreed to return to the men 
employed in the tyre mill the 10 per cent. advance which 
was taken off in 1887, owing to the then depressed state 
of trade. The men received the first 5 per cent. at the 
time, and the second 5 Ld cent. is to be given this week. 
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e cogging hammer decided a few | Th 


in less prosperous times. The firm made a proposition 
however, not amounting to 10 per cent. The men de- 
clined this offer, and ceased work a week ago. They 
are under the impression that their demands will be con- 
ceded, but the firm do not see their way to grant it. The 
men are not organised. 


Advance in the Yorkshire Coal Trade. — The South 
Yorkshire coalowners have issued the new price lists 
advancing all classes of coal. Household fuel was raised 
6d. ; slack, 6d.; and cobbles, 1s. per ton. This brings 
prices to 1s. 6d. and 2s. a ton higher than at the corre- 
sponding period of last year, in some instances con- 
siderably more. New railway contracts for locomotive 
fuel for the next twelve months came into operation on 
Monday. They are 8s. 6d. per ton, an advance of 2s. 6d. 
The only large company which has not replaced its order 
is the Midland, which stands firmly for less price. 


Trade.—The prosperous condition of the Leeds iron and 
steel trades has not yet sustained any check, and there 
are no appearances which indicate that any check is to 
be a sprehended in the near future. Yorkshire iron and 
steel is being produced on an extensive scale, and because 
of the demand for castings for the engineering works, 
ironfounders generally are very fully employed. The 
toolmakers, too, are Boe on account of the call from 
shipbuilders and the like, and the agricultural implement 
makers, who have for a long time felt the full force of the 
depression of trade, are now reaping the advantage of the 
general improvement. 


John Brown and Co., Limited.—The annual general 
meeting of the shareholders of this company was held yes- 
terday under the presidency of Mr. Ells, who explained 
that though the past year had been one not satisfactory 
to the directors, prospects were very encouraging for the 
ensuing one. The report as given in our last issue was 
adopted, and Mr. Ellis reappointed to the directorate. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendence on ’Change, and buyers were more 
numerous. During the t few days prices of iron 
have been steadily advancing, and now the general quota- 
tion of No. 3 g.m.b. Cleveland pig iron for prompt f.o.b. 
delivery is 39s. per ton, though buyers attempt to pur- 
chase at 38s. 9d. to 38s. 104d. A small amount of business 
is reported to have been done at as high a figure as 
39s. 3d. Makers ask 40s. for prompt delivery. iddles- 
brough No. 3 warrants are now [3%s. cash, or 9d. better 
than when we last reported. Stocks continue to decrease 
rapidly, and shipments are fairly good. Grey forge iron 
is very stiff at 38s. per ton. East coast hematite iron is 
52s. to 53s., and Gellivara foundry is 47s. 6d. for Nos. 1, 
2, and 3. ere are indications of improvement in the 
manufactured iron trade, but prices as yet are unchanged, 
common bars being 5/. 10s. ; best bars 6/., and ship angles 
51. 10s., all less 24 percent. The steel trade is better, 
especially in the rail department. Inquiries are more 
numerous than they have been for some little time past, 
and heavy rails are quoted 4/, 15s. to 5/. per ton. 


Consett Steelworkers’ Wayes.—On Tuesday the managers 
of the Consett Iron Company and the workmen’s repre- 
sentatives received from Mr. Winpenny (master’s secre- 
tary) and Mr. Trow (men’s secretary) a letter saying that 
Mr. Waterhouse’s ascertainment for the months of March, 
April, and May, was such that the wages to be paid to 
the steel mill men during the months of July, August, 
and September, 1889, will be 74 per cent. above the 
standard, or in other words 24 per cent. above the wages 
prevailing during the preceding three months. In the 
previous ascertainments the men at Consett were awarded 
an increase of 24 per cent., being 5 per cent. above the 
standard rate of wages. 


Admiralty Orders for Cleveland.—We are informed that 
a considerable portion of the orders for the protective 
deck plating for H.M.S. Hood, Hawke, Renown, and 
Repulse, about to be constructed at Chatham and Pem- 
broke, has been secured by Messrs. Bolckow, Vaughan, 
and Co., Limited, Middlesbrough. These plates, which 
average from 1} in. to 2in. thick, are an entirely new 
departure for the Cleveland district. To meet the demand 
for this class of material, Messrs. Bolckow, Vaughan, and 
0. have recently constructed and put to work, at con- 
siderable expense, new shears for cutting steel plates cold 
up to 2} in. thick. The blades are 11 ft. long, width 
between standards 9 ft. 1 in., thus enabling a plate 9 ft. 
wide to be sheared transversely, and, with a reach of gaps 
4 ft. 7 in., will permit of plates being split up the centre 
9 ft. wide. The machinery, which is the first of its kind, 
and weighs about 270 tons, is from the designs of Mr. 
F. Hilton, the general works manager. We understand 
that the company is already en upon a similar 
order for the protective deck plating for H.M.S. Blen- 
heim, now in course of construction at the works of the 
Thames Iron Works and Shipbuilding Company, Limited, 
Blackwall. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters Association have just issued from 
their offices at Middlesbrough their monthly returns 
showing the make and disposal of pig iron during the 
month of June. Of 155 blast furnaces built, 102 ee bo 
in operation and have produced 219,975 tons of pig iron. 
Stocks have been poi) we reduced, the total store now 
being 354,571 tons, or a decrease of 14,786 tons on May. 
Shipments have been fairly heavy, reaching 80,278 tons. 
is is a decrease of 9660 tons on the previous month, and 
296 tons as compared with June last year. 


SANTA FE, AND CALIFORNIA RAILWAY. 
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GIAN STATE RAILWAYS, AT THE PARIS EXHIBITION. 


- DERIGNS OF M. LEON BIKA, ENGINEER-IN-CHIEF, BELGIAN STATE RAILWAYS. 
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AMERICAN INDUSTRIAL PROGRESS. 

THE recent industrial growth of the United States 
is set out in statistical numbers in a very ad- 
mirable abstract that has recently been issued from 
the Government printing office at Washington, and 
which is perhaps, although on the face of it dry and 
unattractive, the most remarkable record of 
material progress in the history of the world. The 
contents of the ‘‘ abstract” include public revenue 
and expenditure, national and state debts, customs 
and internal revenue, national banks and currency, 
savings banks, the clearing house, coin and currency, 
imports and exports, production and consumption, 
immigration, shipping, railroads, postal service, 
telegraphs, agriculture, patents, pensions, and 
population. This is, indeed, a sufficiently volumi- 
nous list. It includes many subjects in which 
engineers are directly, and a few in which they are 
only remotely interested. But the record as a 
whole is well worth study on the part of those who 
would know something of the continent that re- 
cently sent us over a large body of the men who 
have assisted, as much as any body in the country, 
to make the United States what they are to-day. 

In considering briefly the extent and character of 
this progress, we shall first, as is natural, deal 
with production, and afterwards with the means 
and conditions of distribution, without which pro- 
duction cannot be fully and fairly utilised. And 
first, with regard to agriculture, it appears that in 
each of the years 1867 and 1887, the acreage under 
cultivation, and the production and home value of 

















each of the principal crops were as under: (1= 
000. 
1867. 1887. 
a | _ Spe ee ——e ial ais ———E 
Acres. Bushels. Value. Acres. Bushels. | Value. 
dols. dols. 
Potatoes 1,192 97,783 89,276 2,357, 134,108 | 91,506 
tons | tons 
Hay .. 20,020 26.277 372,864 37,664 41,454 | 418,440 
Tobacco 494 313,724, 41,283 598) 386,240 | 40,977 
(1860.) bales | bales 
Cotton 8,012 | 7,020 
bushels | 
Corn ../82,520 768,320 | 610,948 75,672 1,987,790 | 677,561 
Wheat .. 18,321 212,441 | 421,796 37,336 415,868 | 385,248 
Rye ... 1,689 23,184 32,499 2,053 20,693 | 11,283 
Oats 4 10,746 278,600 | 172,400 26,008 701,700 | 195,424 
0. oO. 
Horses ..| 6,401 429,271 13,663 982,164 
Milch cows ..| 8,348 | 322,968 15,298 366, 
Oxen, &c. ..' 11,730 249,351 35,032 597,236 
Sheep... 39,385 | 132,774 42,599 90,640 
‘ ' ' 
Under every heading there has been an 


enormous expansion of business, 
in the majority of cases by a considerable 
fall of values. This fall is especially remark- 
able in reference to cattle. It will be observed that 
cows, oxen, and sheep have all greatly fallen in 
price, while horses have more than maintained their 
value. It will also be noted that there has been a 
remarkable development of horses and cattle in 
point of numbers, and that the horses in the United 
States now number close on 14,000,000, which is 
nearly four times as much as the estimated number 
of horses in the United Kingdom. This is, however, 
no more than might be expected having regard to 
the vast area of the United States, and the difference 
of area under cultivation. The average value of a 
horse does not appear to be high in America, the 
overhead official value returned for 1887 bein 
about 14. It is the same with the agricultura 
animals and produce. 

One of the greatest sources of the wealth and 
prosperity of the United States is undoubtedly agri- 
culture, but it is less so now than formerly. In proof 
of this, we need only point to the fact that the total 


accompanied 


,| value of the cereal crops raised from an area of 


142,000,000 acres in 1887, was less than the value of 
the crops raised from 65,500,000 acres in 1867. In 
other words, 2,660,000,000 of bushels in 1887 were 
worth less than 1,330,000,000 bushels twenty years 
before. This very striking decline of prices has been 
due no duubt to better systems of cultivation, and to 
economy in many directions, but it has been chiefly 
caused by the reductions that have taken place in 
the cost of transport, and the facilities that have 





been provided throughout the United States for 


the distribution and the consequent equalisation of 
set of the products of agriculture generally. 

pon this movement we shall now proceed to make 
a few remarks, which are likely to be all the more 
interesting at a time when the transportation system 
of the United Kingdom is undergoing revision, and 
is the subject of prolonged and anxious negotia- 
tions between the railway companies and the traders 
whom they serve. 

In 1860 there were only 30,626 miles of railway 
inthe United States as a whole. Ten years later 
the system had increased to 52,865 miles, and in 
1888 the extent of the railway system of the United 
States was not less than 157,000 miles, being about 
eight times the total railroad mileage of the United 
Kingdom. But while the United States have an 
enormously larger mileage of railways open rela- 
tively to population, they have not nearly the same 
mileage relatively to area, for the area of the 
United States, excluding Alaska, is about twenty- 
five times that of the United Kingdom. There 
would, therefore, appear to be ample room for 
further expansion, great as the recent development 
of United States railroads has been. What, how- 
ever, is of interest to the British public at the 
present time is not so much the growth of the lines, 
as the increase of their traffic. This has, indeed, 
been phenomenal, and is closely allied to the re- 
markable reduction of the rates of freight that has 
taken place within recent years; we find, for ex- 
ample, that in 1868 the average freight charge 
per ton per mile on the eighteen principal rail- 
roads of the United States was 2.453 cents, or 
1.226d., taking both goods and minerals long and 
short distance traffic. But in 1878, the average 
ton-mile rate over the same railroads was 1.401 
cents, or .700d., being a reduction within ten years 
of .526d. or 42 per cent. In 1878 there were 
many who believed that there was no further room 
for reductions of freight rates, and that at the 
figures then current, a profitable business could not 
be carried on. What, however, has happened in 
the interval? Simply this, that in 1887, the 
average ton-mile rate on the same roads was 
only .974 cent, or .487d., being a reduction 
since 1878 of .213d., or 30 per cent. In 1887 
the great bulk of the freight carried on the 
railroads of the United States was taken at 
60 per cent. less than in 1868. This remarkable 
movement has been the life’s blood of the indus- 
trial and commercial development that has occurred 
in the interval. Thus, for example, the New 
York Central and Hudson River Railroad carried 
15,250,000 tons of traffic in 1887, as compared with 
only 1,846,000 tons in 1868; the Pennsylvania 
Railroad Division 34,500,000 tons, as compared 
with 4,750,000; and the New York, Lake Erie, 
and Western Railroad 21,250,000 tons, as com- 
pared with less than 4,000,000 tons. The gross 
and net earnings of the railroads have both kept 
up. The freight earnings of all the railroads of 
the United States, in 1887, amounted to over 
636,500,000 dols., as compared with 294,500,000 
dols. in 1871, and the net earnings, within the 
same period, have advanced from 141,750,000 dols. 
to 335,000,000 dols. Obviously, if the rates of 
twenty or even ten years ago had been kept up to 
the present time, the relative net earnings would 
probably have been higher, but the business done 
would have been infinitely less, and the prospects 
before the railway companies would have been 
much less satisfactory andcertain, The railways of 
the United States, in 1887, transported 552,000,000 
tons of freight of all kinds. This immense busi- 
ness is more than double that carried on the rail- 
ways of the United Kingdom, and as the average 
length of lead in the United States is quite double 
that in the United Kingdom, the amount of work 
represented by the returns is, of course, much 
greater than the figures themselves would indicate. 
The capital invested in the railroads of the United 
States, at the end of 1887, amounted (including 
funded debt) to 1,676,000,000/., which is ap- 
proximately double the amount of capital invested 
in the railways of the United Kingdom. Of course, 
if the cost of the railways of both countries, rela- 
tively to mileage, had been approximately the same, 
this difference would have been much greater, but, 
as everybody knows, the railways of the United 
Kingdom have, on an average, cost fully three times 
as much as the railways of the United States. 

The mineral production of the United States has 
advanced with quite as giant strides, and the 
facilities for its distribution have been quite as fully 





provided as in the cases already referred to. The 
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basis of mineral wealth is coal, and of this indis- 
pensable mineral the United States have a great 
abundance, which is scattered, not through one or 
. two states only, but throughout no fewer than 
twenty-eight of the states and territories that com- 
pose the Federal Republic. In 1870, coal was 
mined in only nineteen of these. Oregon, Texas, 
California, Arkansas, Montana, Dakota, the Indian 
Territory, New Mexico, Georgia, and Idaho at that 
time provided no coals. Now, every one of these 
states and territories follows the mining of coal. 
Less than 33,000,000 tons of coal were mined in 
the United States in 1870. In 1887, the quantity 
produced had increased to 111,000.000 tons. This 
is only the record, ‘‘ writ large,” of the growth of 
the mineral and metallic productions generally 
of the United States during the same period. Some 
of those productions, both in their occurrence and 
in their economic value, are unique. Take, for 
example, the case of natural gas, of which the 
quantity obtained in 1880 was almost nil, but which, 
in 1887, represented value of about 16,000,000 
dols. In one great national product of the 
States, there has recently been a falling off. 
Petroleum is not now produced to the same 
extent as it was a few years ago. This is pro- 
bably owing to the competition of European and 
other petroleum deposits, but even as it is 
the United States now turn out over 28,000,000 
barrels, of 42 gallons each, which may be regarded 
as a pretty fair tale. The growth in the pro- 
duction of copper is extraordinary. Within the 
six years ending 1887, the quantity of copper 
produced in the United States advanced from 
91,500,000 Ib. to 184,500,000 lb. In ironand steel, 
there have been almost equally large strides, 
although the facts are so familiar as not to excite 
the surprise that they would otherwise naturally 
create. The total value of the mineral produce of 
the United States in 1887 was officially returned at 
542,250,000 dols., as compared with 456,000,000 
dols. in 1882. This is no bad showing for six years, 
especially when we take into account the fact that 
the values of most of the commodities embraced in 
this aggregate have fallen in the interval. Of other 
departments of industrial and economic wealth, 
we shall probably have more to say on another 
occasion. 





THE KINGSTON-ON-THAMES 
SEWERAGE WORKS. 


For many years past the sewerage of Kingston, 
Surbiton, and neighbouring towns has been in a 
very unsatisfactory state. Twenty-five years ago 
the Local Sanitary Board adopted a scheme on the 
ordinary gravitation plan, in which the whole 
sewage of the district was collected into a culvert 
4 ft. in diameter and poured into the Thames in its 
raw untreated state without the slightest attempt 
being made to mitigate its noxiousness. However 
satisfactory this Toes may have been from the 
Kingston ratepayers’ point of view, it was hardly 
to be expected that the downstream riverside 
population would for long submit to be poisoned 
without protesting, and within but a few years after 
the completion of the above works it became evident 
that some plan of disposing of the Kingston sewage 
would have to be adopted. To this end the Kingston 
corporation made several attempts to acquire land on 
which to treat the sewage by the irrigation process, 
but encountered such strong opposition that this 
scheme had to be abandoned. Sir Joseph Bazalgette 
suggested that the sewage of the Kingston district 
should be turned into the main sewer of the West 
Kent district of the Metropolitan Board of Works, 
but as this plan involved the construction of 27 
miles of main sewer, the local authorities were, not 
unnaturally, strongly opposed to it, Finally, the 
A BC process of the Native Guano Company has 
been nlented the sewage being treated by the com- 
pany in works built by and belonging to the corpo- 
ration of Kingston, at an annual charge which we 
understand amounts to a rate of about 3d. in the 
pound, 

The works, which were opened last November, 
have been designed by Major Macaulay, the 
borough surveyor of Kingston, and occupy a plot 
of land about 800 ft. long by 250 ft. broad, located 


at about five minutes’ walk from the Kingston Rail- 
way Station. On this plot there has been erected 
a comparatively small building two stories high, 
which differs but little in appearance from an 
ordinary dwelling-house, and in this building are 
placed the engines, boilers, pumps, mixers, filter 





presses, and drying cylinders required for conduct- 
ing the process. The population to be provided 
for numbers at present 38,068, of which 26,156 
belong to Kingston and the remainder to Surbiton. 
Arrangements are now being completed, however, 
by which the sewage of Hampton Wick (with a 
population of 2500) will be sent across the river by 
one of Shone’s automatic ejectors for treatment at 
the works. 

The very moderate dimensions of the building 
already referred to may safely be attributed to the 
advanced ideas in the matter of pumping plant 
of the engineers under whose directions the work 
has been carried out. High-speed engines and 
centrifugal pumps of the most modern type have 
been adopted, and one is, accordingly, spared the 
painful sight, so common in the fen districts, where 
an enormous engine, with heavy and costly founda- 
tions, and engine-house to match, runs at a slow 
speed using low-pressure steam, and drives a high- 
speed centrifugal pump by means of gearing. This 
arrangement is doubtless satisfactory from a manu- 
facturer’s point of view, but if an engineer has been 
correctly defined as ‘‘a man that accomplishes 
work with one dollar which any fool can do 
with two,” the practice referred to can hardly 
be called engineering. In the present instance 
the engines have been constructed by Messrs. 
Willans and Robinson, of Thames Ditton, and are of 
the well-known central valve triple-expansion type, 
running in the present instance, at speeds ranging 
from 350 to 550 revolutions per minute. In all 
there are eight engines, namely, two of 40 indicated 
horse-power driving the pug mills, revolving 
cylinders, &c., and six pumping engines, driving 
centrifugal pumps of the well-known Invincible type 
constructed by Messrs. J. and H. Gwynne, Ham- 
mersmith. Three of these pumps, dealing with the 
Kingston sewage, have 10-in. suction and delivery 
pipes, and are each capable of raising at least 100,000 
gallons of sewage per hour to an average height of 
10 ft. high. The three pumps for the Surbiton 
district have 7-in. suctions, and without difticulty 
can each raise 45,000 gallons of sewage per hour to 
an average height of 13 ft. to 14 ft. It had initially 
beenintended to deal with the Kingstonsewageonly, 
and to use horizontal engines of the ordinary type 
for performing the pumping and driving the mixing 
and other machinery. With this arrangement an 
engine-house, 50 ft. by 40 ft., would have been re- 
quired ; with the eight high-speed engines men- 
tioned, driving plant of nearly double the capacity 
of that required for Kingston alone, the engine- 
room measures only 25 ft. by 143 ft., and there suf- 
ficient space is left for the erection of an additional 
engine, should it ever become necessary to do so. 
Steam for the engines is supplied by three boilers of 
the locomotive type, also constructed by Messrs. 
Willans and Robinson. The largest of these is 
12 ft. 6 in. long by 4 ft. in diameter, the remaining 
two being each 11 ft. 6in. long by 3 ft. 6 in. in 
diameter ; all three have been designed for a work- 
ing pressure of 150 lb. per square inch, and are 
placed in a boiler-house measuring 24 ft. 3 in. 
by 23 ft. 9in. One great advantage of this type 
of boiler, in the present instance, has been that as 
no tall chimney stack is required, it has been 
possible to give all the chimneys the same shape 
and appearance as those of an ordinary dwelling- 
house. 

On entering the works the sewage is led intoa 
pump well 25 ft. deep and 14 ft. in diameter, in 
which is added to it the A B C or deodorising mix- 
ture of the Native Guano Company. From this well 
the partially treated sewage is pumped through a 
meter into the settling tanks, receiving on its way 
the precipitating mixture. The meter referred to 
has been designed by Mr. C. E. Robinson, M. Inst. 


C.E., the engineer to the company, and consists of | § 


an undershot water-wheel of special design, which 
is rotated by the sewage as it passes through. The 


revolutions being recorded on a dial indicate the}. 


amount of sewage passed in a given time, with an 
error not exceeding, it is said, one per cent. The 
settling tanks are eight in number, each being 
85 ft. in length and 50 ft. broad, with an average 
working depth of 6 ft. The eight tanks are there- 
fore capable of holding 1,200,000 gallons. As the 
sewage flows through the tanks, the solid matters 
are precipitated and the effluent passes off perfectly 
bright and clear into the Thames. In fact: so little 
have the riverside population any idea that the clear 
stream they see passing into the Thames is puri- 
fied sewage, that at the date of our visit to the 
works a number of small boys, and one or two of 





— growth, were complacently fishing in the very 
outlet. 

The sludge is periodically pumped from the 
settling tanks into a sludgé well by a Tangye- 
Holman double-acting pump, and from this well it 
is drawn up into a number of sludge receivers by 
exhausting the air from the latter. When the re- 
ceivers are full the valves are reversed, and air is 
pumped into them at a pressure of 100 lb. per 
square inch, which forces the sludge into a set of 
filter presses, eleven in number, situated on the 
first floor of the building. The air pumps, which 
are used alternately for exhausting and forcing, are 
two in number, and have been constructed by 
Messrs. George Scott and Sons, London. They 
have cylinders 6 in. in diameter by 6 in. stroke, 
and have some remarkable features, but as we hope 
to publish engravings of them at some future date 
we reserve our description till then. 

The cakes from the filter press are transferred to 
a Borwick’s drying cylinder, where the last traces of 
moisture are expelled, after which the cake is 
ground up into powder, bagged, and sold as native 
guano, the price obtained being, it is said, 31. 10s. 
per ton. 

The contract for the whole of the works, which 
we understand have cost 23,0001., was let to Mr. 
W. Cuncliffe, Dorking, the sub-contractors being 
Messrs. Willans and Robinson for the engines, 
boilers, and pumps ; and Messrs. Holroyd, Hors- 
field, and Wilson, Leeds, for the filter presses and 
drying cylinders. 


THE WEATHER OF JUNE, 1889. 

In the month of June, though ‘‘Short is the 
doubtful empire of the night,” the British Islands 
do not often enjoy such a delicious period as the 
one just past. The weather, with trifling excep- 
tions, has been dry, fine, and favourable for hay- 
making. Atmospherical pressure has been rather 
high, unifurm, and remarkably steady ; the tem- 
perature of the air has also been rather high, 
uniform, and steady; the winds, from E. to N. 
or N.W., have been light enough to recall the 
saying, ‘‘Calm weather in June sets the corn in 
tune ;” rain has fallen seldom and to small amounts 
in all parts except the east of England, where the 
amount has exceeded the average in consequence 
of the downpour which came on Whit Monday, the 
10th, spoiling the Bank Holiday for all pleasure- 
seekers ; and sunshine has been more than ordi- 
narily profuse, so that there will be an object in 
recollecting the saying, ‘‘ June if sunny brings har- 
vest early.” June 11th, St. Barnabas Day, was the 
longest day, old style, hence the saying, which 
really applies to the 22nd : 

‘* Barnaby bright, Barnaby bright, 
Longest day, and shortest night.” 
After Midsummer Day, 
‘* As the days begin to shorten 
The heat begins to scortch them,” 
may be the rule, though certainly not without 
exceptions, still such an unpropitious July as that 
of 1888 need not be expected. Mean monthly 
pressure attains its maximum usually in June, and 
it appears to have done so this month ; and although 
the winds have been of a polar character, and the 
nights have often been clear, no frosts have been 
reported. 

The mean pressure and temperature of the atmo- 
sphere at extreme positions, to which the Isle of 
Man is central, were as follows : 














eas | Mean Difference | Mean Difference 
Positions. | Pressure. | from Normal. | as al from Normal, 
| ‘ 
in, in. deg. deg. 
North sé 30.00 above 0.13 53 above 1 
South --| 30.02 nil 59 nil. 
West 30.04 above .11 58 above 2 
East ..| 80.05 S| OP? Tee — 3e 
Central .. 30.05 me 10 | 57 nil, 








The distribution of rain in frequency and amount 
has not been nearly regular, owing to local thunder- 
storms, but may be roughly inferred from the fol- 
lowing results : 








| Difference 











Places. | Rainy Days. Amount. | from Normal. 
| in. co" 
Sumburgh 8 0.50 | 1.57 less 
Scilly .. Ri 6 | 0.35 59 ,, 
Valencia... eal 12 1.94 1 .. 
Yarmouth .. “+ 6 | 2.24 0.22 more 


The daily general directions of the variable light 
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winds over these islands give a resultant from 
N.N.E., whereas the normal resultant is from 
W.S.W.; however, as the easterly winds are at- 
tended with drier and clearer weather than the 
westerly, the air was also warmer, owing to the 
solar radiation acting under more favourable condi- 
tions. June, 1889, has closely resembled that of 
1865. Atmospherical pressure was least, 29.4, on 
the Ist ; greatest, 30.5 in., on the 5th. The highest 
temperature, 84 deg., was reported at Loughborough 
on the 2nd ; the lowest, 29 deg., at Lairg on the 
9th. Thunderstorms occurred in Great Britain on 
May 31st, June Ist, 2nd, and 6th; in North 
Scotland on the 3rd; in south-east England on 
the 7th and 8th; in the Channel Isles on the 
19th, 20th, and 21st ; and in central England 
on the 28th. Rainfalls exceeding 1 in. in 
twenty-four hours were measured on the 2nd, at 
Roche’s Point, 1.10; 8th, at Oxford, 1.06 ; 10th, 
at Yarmouth, 1.10, at Jersey, 1.12; on the 
20th, at Jersey, 1.92 in. In the region of the me- 
tropolis, the spell of bright sunshine gave way to 
extremely gloomy skies and rain on the 6th ; and at 
8.30 p.m. a thunderstorm came up from the south- 
eastward, with heavy rain and some hail, lasting 
till ll p.m.. The characteristic of this storm was 
the vivid flash-like nature and continuity of the 
lightning and thunder. From that day to the 13th 
there was no sunshine in this district, indeed the 
sky was more like Novemberthan June. The 10th 
was wet, gloomy, and cold, rain fell the entire day 
from midnight to midnight over London, and ex- 
tended over the eastern and southern counties. 
East Kent experienced a severe gale from N.E. 
At Greenwich on the 2nd the mean temperature 
was 12 deg. above the average, on the 3rd _ there 
was twelve hours of sunshine; but on the 10th 
temperature was 9 deg. below the average, and 
1.37 in. of rain fell; on the 16th sunshine again 
scored 12.6 hours. After the 10th the weather was 
extremely quiet, dry and delightfully fine ; light 
N. to E. winds, steady and uniform pressure and 
temperature. According to the weather notations 
the central district had the most fine weather, the 
north and west districts the most overcast. Clear 
days ranged from 16 in the central to 7 in the 
north ; overcast from 12 in the north and west to 4 
in the central district. From this reckoning most 
sunshine would be inferred for the central, least 
for the north district. The duration of bright sun- 
shine for the four weeks ending July Ist, estimated 
in the percentage of its possible amount, was for 
the United Kingdom 45, south-west England 52, 
north-west England and west Scotland 51, east 
Scotland and south Ireland 49, Cliannel Isles 46, 
north-east England 44, south England 43, north 
Ireland 42, central England 41, east England 40, 
north Scotland 32. 





THE AMERICAN ENGINEERS IN 
EUROPE. 
(By Our New York CorrEsPONDENT. ) 

THAT great engineer and scientist whom all loved 
and respected, both in England and America—Mr. 
A. L. Holley—possessed, in addition to his other 
remarkable qualities, a wonderful prescience. For 
some years before his untimely death he realised 
partly in consequence of his own close personal 
relations on both sides of the Atlantic, that a more 
intimate relationship between English and Ameri- 
can engineers would certainly produce results of a 
lasting benefit, and he set himself to bring this 
about by a general invitation to the members of the 
profession in this country to visit the United States. 

Like many other men of eminence, Mr. Holley 
was in advance of his time, and his proposition to 
have a general reunion in America did not receive 
that warm-hearted response in England which 
he had so fondly hoped for; there seemed to be 
just then a certain prejudice against the newer 
country, and while we now see it was confined to 
but few, yet. as Mr. Billings remarks : ‘‘ I’ve known 
one evil-minded hornet break up a camp meeting 
of hundreds of excellent saints.” There was just 
enough of this feeling apparent to prevent action, 
and it seems to have rather been of a reactionary 
character, for it is to be noted that it has reacted 
on its authors, none of Holley’s old antagonists in 
this matter appearing at all in the magnificent 
welcome accorded to our party by the very best 
men of England, a welcome without any alloy, pure, 
hearty, and unprecedented, but we must not anti- 
cipate matters ; it only remains to note that after 
all, Holley’s efforts were not without result, and 








that the fruit springing from the seed sown by 
him has been truly magnificent, and thoroughly 
satisfying. 

The generous invitation issued by the Institution 
of Civil Engineers, who selected the present year as 
peculiarly agreeable to the American societies for a 
visit to Europe, was attended by one equally cour- 
teous from the Society of Arts, and had been pre- 
ceded by several ‘‘false starts,” the details and 
history of which may well be forgotten after the 
splendid result achieved by the Institution and 
their indefatigable and truly wonderful secretary, 
Mr. James Forrest. 

After various meetings and consultations among 
the different American societies, it was decided to 
charter the Inman Company’s steamer City of Rich- 
mond for its full capacity, and that the surplus 
should go on the City of New York. A glance at 
the distinguished character of the Reception Com- 
mittee, selected by the Institution of Civil En- 
gineers, was all that was needed to assure the 
visitors of the character of their reception, and 
high as were the anticipations of the Americans, 
the reality far exceeded their wildest imaginations. 
As one of the ‘‘surplus,” your correspondent can 
only report by hearsay what occurred on the City 
of Richmond. They had a delightful trip with 
an occasional blow just to show the voyagers 
what Neptune could do if he liked, and arrived in 
Liverpool with nothing more eventful to chronicle 
than the formation of a secret society on board 
which initiated its members with becoming rites, 
smacking rather of those employed when a man 
first ‘‘ crosses the line,” than of staid and dignified 
engineers, but all ‘‘men are but children of a 
larger growth,” and engineers are but mortal. This 
same idea was once conveyed to the writer by a 
bishop with whom he journeyed by sea, when he 
tendered his right reverence a glass of good 
American whisky. ‘‘ Bishops are but mortal,” said 
his lordship, and quickly wrapped himself around 
the ‘‘ tipple.” 

On the City of New York matters were some- 
what different. We were not the only passengers, 
and but a small fraction of them, numbering about 
110, and there was not the same congeniality in 
consequence. Moreover, after deluding us by two 
days of perfect calm into the hope it would be thus 
to Queenstown, Neptune proceeded to take out of 
our party all the spite he had saved from the 
Richmond folks, and there was one of the nastiest 
seas started imaginable. The City of New York 
rolled along through it for two days, and the trunks 
and movable articles in the state rooms kept pace 
with the motion of the ship and the emotions of 
the travellers, for there were many movable feasts 
just then. On reaching Queenstown we found the 
Richmond just a day ahead of us, and when we 
arrived in the Mersey at 6 4.M. a distinguished body 
of citizens came on board to give us a welcome. 

All Englishmen know what it means to get up at 
an untimely hour for any purpose, it is really one 
of the most touching compliments any person in this 
land of steady and fixed habits can pay a friend. 
In America, one has no fixed habits and there it is 
not such a mark of devotion, but in England it 
means much, and we were duly impressed by it. 
These gentlemen bid us a most cordial welcome 
to our native shores, for it might just as well be 
understood right here, that we Americans were 
simply coming home to visit our old mother country. 
It was the reunion of the Anglo-Saxons, simply 
separated by a six days’ stretch of ocean, and the 
chance of lessening it constantly before them. 

The reunited engineers then proceeded to visit 
Laird’s Shipyard, the Liverpool Docks, and other 
works of engineering interest, and a few of the 
officers were entertained that evening by Sir John 
Coode at a ‘‘little dinner” in the hotel. This was a 
most charming banquet and there we found a 
number of the members of the Institution of Civil 
Engineers, who had come all the way from London 
to welcome their American guests. This kindness 
was duly appreciated, especially when one took into 
account the distinguished standing of these gentle- 
men and their many duties, both public and private, 
for several were members of Parliament. 

This delightful entertainment was necessarily 
curtailed by the invitation to a Conversazione given 
by the honourable Mayor of Liverpool at the Town 
Hall. It was also a charming reception, and we 
met our kind hosts with all the enthusiasm possible 
to marine voyagers lately landed, and to whom the 
rooms still appeared in a condition of unstable 
equilibrium. The next morning saw the party 








assembled in the London and North - Western 
Station bound on various excursions, which had, 
with great forethought, been careful'y planned by 
this magnificent railway corporation and, here, 
the writer desires to acknowledge the remarkable 
courtesy shown to the visitors by this company. 
First, they invited the Engineers to inspect their 
terminal facilities at Liverpool and placed every 
means at their disposal for so doing, then they 
invited the party to travel over their lines in any 
direction and furnished them with books for this 
purpose. This, as we understand, is a most unprece- 
dented action in England, and as such we felt it to 
be the highest compliment they could pay us, and 
it is safe to say that no one of that party of Ameri- 
cans, or of their friends, will ever go from Liver- 
pool to London over any other line of railway. 
There is an amount of enterprise shown by this 
company, which the writer has never seen else- 
where, and they checked our baggage on the 
American system, which at once made us feel at home 
and our effects quite safe, for we did not see some 
of it for a week later, and on presenting our checks 
at Euston Station found it awaiting our arrival. 
Finally, they invited us to Crewe to inspect their 
works and to enjoy their hospitality. On our arrival 
there after a smooth and delightful trip, our genial 
host, Mr.Webb, whose engine is now running on 
America’s greatest railway, received us with much 
cordiality. The band played ‘‘ Yankee Doodle,” 
and engines named after our various presidents, 
were run before us, the final and crowning sight 
being Mr. Webb’s latest compound engine the 
‘* Oceanic,” which was greatly admired. 

Next came the banquet, and a fine one it was. 
Every one enjoyed it, except, perhaps, some of the 
speakers on whom was carefully sprung an oration, 
without giving any warning, still they had enjoyed 
their dinner up to that point. Mr. Webb’s health 
being proposed most properly at this place, he re- 
sponded by the following interesting statements 
regarding the London and North-Western Railway 
Company. The company, he said, had a capital in 
American money of 528,000,000 dols., annual re- 
venue 51,500,000 dols,, and annual expenditure 
26,500,000 dols. The number of persons employed 
by the company was 60,000 ; in the locomotive de- 
partment, 16,000 ; the number of miles operated 
upon is 2500 ; stations, 800 ; the signal levers in use, 
30,000 ; the lamps lighted every night, 13,500; 
signal cabins, 1400. The number of passengers 
carried annually was 57,000,000; weight of tickets 
issued, 50 tons; number of tons of goods and 
minerals carried, 36,000,000 annually; engine 
mileage per year, 55,525,334. Last month, with a 
mileage 4,750,000, they had with the passenger 
trains only one hot big end, and with the goods 
trains two such failures, and they had only one 
failure of a connecting-rod for both goods and 
passenger trains. The number of tons of water 
consumed was 20,000 per day; coal used, 2700 
tons per day; pounds of water evaporated per 
pound of coal used, 7.45. During the year, 
beyond the ordinary services, they had run 
41,314 special passenger trains, 47,233 special 
goods trains, 78,285 special cattle and mineral 
trains, total 166,832 trains. The company owned 
53,000 wagons, 5600 carriages, 3200 horses, 3100 
carts, 2500 engines, and 20 steamships. The Crewe 
Engine Works occupy 116 acres of ground, the 
covered area being 36 acres. 

The visitors then carefully inspected the immense 
shops of the company, where they make about 
everything the railway uses. It may be profitable 
in England to do this, but the experiment has never 
been successful in America. Our railways have 
found it much cheaper to buy in open market, yet 
at Crewe they even make their steel. One result 
in this plan appeared at once, there was a consider- 
able amount of old-pattern machinery here, and 
that must be so, for the company could not afford 
to keep up with the modern improvements as a 
manufacturer would who develo’ himself to the 
production of one article. Still there was so much 
to admire that the party were loth to leave, and 
only the terrors of having their photographs taken, 
sufticed to break their hold on Crewe. 

Much of their pleasure and comfort from this 
time on were due to the carefully matured plans of 
Mr. E. Michel, of the London and North-Western 
Railway, and to him also the American Engineers 
desire to make their acknowledgments and to con- 
gratulate him on the completeness of the railway 
system and the habitual courteousness and efticiency 
of the various employés. They all seemed stimu- 
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lated by the same spirit and desire to make the 
Engineers as comfortable as lay in their power, and 
it is natural enough that they succeeded admirably. 

From Crewe we rushed to Manchester, and the 
beautiful scenery, en route, kept the party in a con- 
stant state of admiration ; the perfect finish of the 
fields with their hedges and ditches, the smooth 
condition of the roads, and the general air of com- 
pleteness, called forth constant exclamations of 
pleasure and astonishment. At Manchester we 
were again the guests of the city, and a beautiful 
banquet was given by the mayor in the Town Hall. 
To this, as a mark of welcome, was invited the 
American consul, and we found him a charming 
fellow-countryman. Indeed the hospitality was so 
warm and unaffected that nothing but the reminder 
of an early-morning journey induced us to shake the 
hospitable mayor’s hand at 2 a.M., and to regret we 
could not stay longer. 

A visit to the Ship Canal was the most natural 
thing in the world, although perhaps the canal itself 
might be styled as almost entirely artificial. This 
work is expected to be in operation by Janvary, 1892. 
Manchester people in general seem to be impressed 
by the idea that this structure will revolutionise 
everything, and be a deathblow to Liverpool and 
its shipping interests. The canal itself is to be 
35 miles long, and the dockage area is 114} acres, 
the frontage being five miles. Fifty hydraulic 
cranes are to be provided for lifting purposes, and 
the contract is 5,750,0001., with a bonus of 1001. 
per day for each day under the contract time. The 
canal follows the River Irwell for eight miles, 
crossing the river eight times with locks at Man- 
chester, Barton, Irlam, Latchford, and Eastham. 
The fall at each set of locks is 15 ft. The canal 
itself is 26 ft. deep, and has a minimum width at 
the bottom of 120 ft., anda maximum of 170 ft. The 
work is being completed in eight sections. The 
crooked character of the rivers required several 
diversions, the longest being 1800 ft. At Barton 
we wereinformedthat the Brindley fixed stone aque- 
duct which takes the Bridgewater Canal over the 
river which forms part of the ship canal, is to be 
replaced by an iron swing bridge with hydraulic 
lifts similar to those at Fontinette. The ship canal 
is crossed by five railways, and the bridges over it 
must have a clear span of 75 ft. 

At Warrington a dock of 22} acres is to be con- 
structed, while at Runcorn the structure will be 
quite imposing. The outer wall will be of solid 
concrete for a mile with a bottom width of 22 ft., 
and rests on the rock. It has a height of from 
40 ft. to 50 ft. Across Pool Hall Bay a wall a mile 
long has been commenced 30 ft. at the top and from 
45 ft. to 70 ft. at the bottom, with an average height 
over 20 ft. The plant for this work in toto com- 
prises some 200 miles of railway lines, 150 locomo- 
tives, and there are employed some 15,000 men. 

The locks alluded to will take in the largest ocean 
steamer, and the gates will be worked by powerful 
hydraulic machinery, so as to open and shut in 
fifteen minutes. It is estimated a vessel will go 
from Eastham to Manchester in eight hours. This 
serves to give an idea of this immense work, and it 
seems to be proceeding with great uniformity, and 
in accordance with well-defined and carefully 
arranged plans. 

It is a great comfort in these days of Panama, of 
Cape Cod, and of Florida ship canals, to see a similar 
work being prosecuted ina way to insuresuccess. The 
party before leaving Manchester had an opportunity 
to see and converse at length with one of the pro- 
moters of the enterprise, and it certainly had the 
good wishes of all the American engineers, for we 
undoubtedly are an appreciative race, and recognise 
and admire enterprise when we see it, hence we 
were glad of this opportunity to see one of the most 
useful of modern engineering projects, and to wish 
it ee luck. 

ere the party divided into groups, and each 
man’s regret was that he had not been born triplets, 
so as to go on all of these charming crips arranged by 
our hostsof the London and North-Western Railway. 
Your correspondent’s lot falling to the Wales trip, 
he proceeded to dislocate his jaw for the next week 
with the various words which are never pronounced 
as spelled. It is his solemn conclusion that if a 
man could get up a combination of a cleft palate, a 
hare lip, and the loss of several teeth, that he would 
in time (not suddenly) become afluent Welshscholar. 
If the language was hard, it may be said the people 
were certainly kind and lovable. They seemed to 
be absolutely bubbling over with kindness and 
good nature, and were simply charming. Can any 





of the party forget Bettws-y-Coed, that most lovely 
of lovely Welsh-spots, with its charming hotel, the 
Royal Oak, at the foot of a hill and on the bank of 
a beautiful clear stream which purls and sparkles in 
the sunshine as though it really loved todo it ? Can 
any one forget the cordial hospitality of Mr. Pullan, 
its genial proprietor, who seemed absolutely to 
enjoy having us there, although we overtaxed his 
capacity very largely? Or the sweet and engaging 
manners of his daughters, who took care of one of 
our ladies who chanced to be ill there as though she 
had been their own sister? Services were rendered 
to the party here which are not to be estimated as 
a business matter, they were the frank loving 
cordiality of a true English heart, and will ever be 
so esteemed by the party. The Royal Oak con- 
tained ‘*‘ hearts of oak” just as true as the noble 
tree itself. We also saw the wonderful picture 
painted by David Cox, said to be originally designed 
as a signboard, but in these happier days gracing 
the wall in a suitable frame. And we were per- 
mitted to view Snowdon, that mountain, whose 
head is in perpetual clouds, and all were charmed 
with the scenery in this ‘‘ Heart of Wales.” Thence 
to Llanberis with its rugged pass, to Festiniog with 
its narrowest of narrow gauge railways, to Carnarvon 
Castle, where the first Prince of Wales was born, 
the slate quarries, &c., and at last to our destina- 
tion, the great City of London, the centre of the 
British heart, which beat a welcome to the Ameri- 
cans with each giant pulsation. We knew its re- 
liability, and the truth of all the utterances which 
had come from it ; now we were at the centre, and 
it only remained to receive its cordial welcome, and 
this was not long in forthcoming. 


(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue Institution of Mechanical Engineers are this 
week holding their annual summer meeting in Paris, 
the first sitting having taken place in the lecture 
theatre of the Conservatoire des Arts et Métiers on 
Tuesday last. An excellent programme had been 
arranged ; Mr. Henry Chapman being local secre- 
tary it is hardly necessary to say that everything 
was done that could be wished or expected to insure 
a successful meeting and the convenience of those 
members who were fortunate enough to be able to 
make the trip. Whenever English engineers visit 
France, or Continental engineers visit England, the 
kindly services of Mr. Chapman appear to be an 
absolutely necessary feature to insure success, so 
large a part does he play in all excursions of this 
nature. 

There was a large assemblage of members on 
Tuesday morning, and M. Eiffel first occupied the 
chair. It had been announced that Colonel Laus- 
sedat, the director of the Conservatoire, would wel- 
come the Institution to Paris, but that gentleman was 
unable to be present. It fell, therefore, to the 
President of the Société des Ingenieurs Civils to 
speak the address of welcome, which he did in a 
few well-chosen sentences, complimentary to the 
English engineers both of the past and present 
time. 

Mr. Charles Cochrane, the President of the Insti- 
tution, then took the chair, and expressed the thanks 
of those present for the welcome received. He, in 
turn, referred to the good work done by French 
engineers. A reference to the Suez Canal and the 
name of M. de Lesseps called forth an expression 
of enthusiasm which must have convinced the 
veteran organiser, who was present, that however 
Englishmen may at one time have looked upon the 
Suez Canal from a political point of view, there 
was no want of recognition of the ability he had 
displayed in carrying the great scheme to a suc- 
cessful issue. 

The minutes of the former meeting and other 
formal matters were then gone through, after which 
the names of the new members were read out, and 
the meeting settled down to the main business of 
the sitting. 

The first item was a paper contributed by M. A. 
Ansaloni, of Paris, the subject being 


Tue Lirts IN THE E1rFEL Tower. 

This paper we print in full in our present issue, 
and we may therefore at once proceed to the dis- 
cussion by which it was followed. 

M. Eiffel was the first speaker, his speech taking 
the form of a supplemental explanation. He re- 
ferred to the satisfactory manner in which the 





various mechanical features, of which the lifts were 
composed, had acted on the whole, although in 
some cases the highest results expected had not 
been reached. The two steam pumping engines 
supplying the Roux lifts were fitted with Wheelock 
gear and these had worked well. The Worthington 
pumps had also given satisfaction. The Collet 
boilers supplying steam were also found to act in 
an efficient manner. The Collet boiler is of the 
water-tube class, small tubes being placed inside 
those of a larger diameter, thus having an annular 
space between the two. The speaker also wished 
to refer to a high-speed engine which was used in 
connection with the electric light supply. This 
was made by Messrs. Sautter-Lemonnier, and was 
of 60 horse-power. It gave excellent results in 
working. M. Hiffel next referred to the safety 
arrangements for the lifts of the first stage, which 
he said were not only safe, but appeared safe ; a 
most desirable feature in lifts travelling to such 
heights and carrying the general public. It is true 
these lifts were noisy, but this was not a matter of 
great importance in the open air compared to what 
it would be in a private dwelling or hotel. These 


lifts would carry 100 persons and make twelve... 


journeys per hour. 

The Otis lifts were very satisfactory in their 
working, inasmuch as they ran very smoothly and 
made no noise, and although they reached the 
promised speed they would not carry the full 
quantity of passengers. The stipulated number 
was 50, but the load had to be limited to 40 only, 
whilst at first 30 people only could be lifted, but 
improvements had been effected as time passed. 
In consequence of the varying inclination of the 
principal members the inclination of the floor of 
the cage varied. At first starting there was an 
inclination in one direction, this got less until the 
level position was reached, and then the movement 
went on until a slope in the opposite direction was 
attained. This, it was thought, would tend to 
alarm people of a timid disposition, and recourse 
was had to the device described in the paper, in 
which the floor was made in pivotted steps, the 
angle being obtained by means of a lever worked 
by the car attendant. It was found, however, that 
people were less nervous than it was supposed 
they would be, and as the arrangement added 
largely to the weight, it was removed, cleats only 
being nailed across the floor to give foothold. 

The top lift carried the full weight for which it 
was designed, but did not reach the expected speed. 
The rate of travel was about 118 ft. per minute, 
which was only two-thirds of that expected. This 
no doubt was chiefly due to loss of water. There 
were two sources of supply, one from the tank 
above, and one from the pumps, and it would seem 
that they interfered with each other, and so reduced 
the combined efficiency. The security of the pas- 
sengers was insured by the very high factor of 
safety in the suspending ropes, the breaking strain 
being 140,000 lb. per square inch, whilst the 
maximum load is 3030 1b. per square inch; the 
Backman brake not proving very satisfactory. 

Mr. Hall, who represented the Otis elevator, 
said that the reason the lifts which were supplied 
by his firm were not equal to the expectations 
formed of them, was due to the pumping arrange- 
ments. He had recommended that the Worthing- 
ton pump should be used, and that there should be 
a closed tank, the intention being to pump this tank 
up until there was an air pressure in the top part 
of the tank. The French Government, in making 
M. Eiffel his grant, had, however, stipulated that 
native engines should be used, and the consequence 
was a type of pump was fitted which did not allow 
of efficient control being effected over the pumping, 
and there was danger therefore of the air pressure 
being exceeded. For this reason the plan was 
abandoned and an open tank was used, with a 
consequence that the water pressure was one and a 
half atmospheres short of what had been antici- 
pated, and a corresponding diminution in the capa- 
city of the lift. They had, however, carried 44 
eee a0 and two attendants, and lifting the com- 

ined weights of these people required an efficiency 
of 80 per cent. of the full efficiency according to 
the pressure on the rams. This was a result of 
which his firm were very proud. With regard to 
the adjustable floor it was found that people were 
so impatient to get out of the cage that they inter- 
fered with the man working the lever. The com- 
pany were glad to take the mechanism out, as it 
was heavy, and they wanted the apparatus to be as 
light as would be consistent with safety. The lifts 
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had been practically tested by hanging them with 
temporary ropes and cutting these away, the cage 
being heavily loaded at the time. In the first 
experiment the cage fell 11 ft. or 12 ft. and was 
then brought to a standstill by the safety gear 
without shock ; in the second test the fall was only 
8 in. 

The next speaker was an engineer of the Otis 
Company, who said a few words respecting the 
safety catch, illustrating his remarks by a sketch 
on the blackboard. 

Mr. Schénheyder spoke as to the platform 
inclining during its travel. He said any mechanical 
devices of the nature referred to were undesirable 
from many points of view, but the way in which 
the difficulty might be overcome was so simple that 
the wonder was any one should go out of their 
way to adopt the course described. By means of 
placing roller guides at opposite corners—say the 
top right-hand and bottom left-hand corner— 
and curving the guides in a suitable manner, the 
floor of the cage could be made to keep a horizontal 
position at any angle of travel; indeed, we have 
known of lifts in which the travel has been in a 
vertical direction for some distance, and then 
branch off at a considerable angle, whilst the hori- 
zontality of the floor has been preserved by the 
device described, which we understood to be that 
referred to by the speaker. Mr. Schénheyder also 
pointed out that an excellent opportunity would be 
afforded of testing the comparative efliciencies of the 
Wheelock and the Worthington pumps. They were 
both worked by the same boiler, and a comparison 
could easily be made, whilst the data obtained would 
be of great use to engineers. 

Mr. Halpin said that the testing of the safety 
gear in a lift was an important feature, and he had 
made arrangements in some lifts he had been con- 
nected with to have a periodical inspection made, 
special apparatus being fitted for the purpose. 

The President here stated that he had been up 
the tower in the lifts, and found no inconvenience 
from the change of level of the floor. 

Mr. Crompton pointed out that the loss of head 
from the interference between the current from the 
tank and that from the pumps illustrated the diffi- 
culty there was in using the hydraulic analogue for 
explaining electrical phenomena. In electricity it 
was common to have a dual source of supply uniting 
into one, but no loss whatever was found under 
these conditions. That there should be a loss in 
the transmission of power by water was a significant 
fact which those engaged in systems of hydraulic 
supply would do well to note. 

Mr. A. Paget thought that if Mr. Crompton would 
carry his comparison a little further he would pro- 
bably modify the opinion he had expressed. For 
instance, in the case of treacle flowing there would 
be more interference between two streams than in 
water, and yet the difference in viscocity between 
treacle and water was nothing compared to that 
between water and electricity. 

Mr. Hall rose again, and said that in the United 
States, where they had a very large number of 
elevators running, it was a usual thing to use the 
supply pipe from the tank to the cylinder as a 


Ya 


rising main, carrying the pipe some distance above 
the tank, and closing the end so that it acted as an 
air vessel. In this way a parallel case to that 
described would be obtained, but there was no loss 
so far as his experience went ; and there certainly 
could have been no serious loss or he would have 
found it out in work. Mr. Schénheyder pointed out 
thatin town water supply the pumps supplied houses 
and reservoirs, and he could not see how any loss 
could occur. 

Sir James Douglass asked M. Eiffel if he had 
made any observations as to the effect of wind pres- 
sure with regard to vibration. It wasa point of great 
interest and importance. Mr. Dobson also asked 
whether any differeuce in perpendicularity was 
caused by variations in temperature due to the heat 
of the sun being more on one side than another, or 
on account of the cooling as evening approached. 

In reply M. Eiffel said that there was no sen- 
sible horizontal movement up to a wind pressure 
of 22 lb. to the square foot, which was the highest 
yet recorded. There was, however, a slight ver- 
tical movement due to the action of the lifts. A 
very interesting feature was the influence of the 
tower on a thunder-storm. It formed a perfect 
lightning conductor, and on one occasion when a 
very black thunder cloud from which lightning was 
being emitted, passed over Paris, the lightning 
ceased as soon as it came within the influence of 
the tower, whilst it appeared again when the cloud 
passed onwards. With aview to measuring vibra- 
tions he was about to have a seismograph fitted 
in which three pendulums would move in three 
planes, and accurate observations could then be 
taken. The heat of the sun made no perceptible 
difference in the vertical position of the structure. 

The discussion was closed by the President, who 
moved a vote of thanks to the author and to M. 
Eiffel. The vote was carried in a very hearty 
manner. 


RATIONALISATION OF REGNAULT’S EXPERIMENTS ON 
STEAM. 


was the title of the next paper read. This was a 
contribution by Mr. J. Macfarlane Gray, and may 
be said to contain the chief results of many years’ 
patient work on the part of the author. At the 
conclusion of the reading of the paper the time for 
adjournment had arrived, and the discussion was 
therefore adjourned until yesterday—Thursday— 
morning. 

Arrangements had been made for members to visit 
the Exhibition on Tuesday afternoon and to be taken 
through the Machinery Hall under the guidance of 
members of the Société des Ingenieurs Civils, who 
had kindly volunteered to show the visitors the 
objects of more especial interest. To do this more 
effectively, the members were divided into several 
groups dealing with different varieties of exhibits ; 
such as those relating to metallurgy, mining in- 
dustry, electricity, general mechanical engineer- 


‘ling, &. 


On Tuesday evening there was a reception held 
by M. Eiffel, the President of the Société des In- 
genieurs Civils, and the members were most hospit- 








ably entertained at the house of that Society. In 





one of the rooms a number of Edison telephones 
had been fitted up in connection with the Opéra 
Comique, and the visitors had the opportunity of 
hearing the performance with marvellous distinct- 
ness. A number of exhibits of electrical apparatus 
and other novelties were also on view ; the pro- 
ceedings were enlivened by excellent music pro- 
vided by a Hungarian band, and altogether the 
evening was in every way a most successful one. 

On Wednesday morning, the first business was 
the reading of Mr. A. Paget’s paper, in which he 
described his most ingenious warp weaving machine. 
A very interesting discussion followed the reading of 
this paper, but we must defer our notice of it until 
next week. A paper by Mr. E. Delamere-Debout- 
teville, of Rouen, in which the Simplex form of gas 
engine was especially dealt with, was next read, but 
there was no time to discuss it at that sitting, the 
discussion being adjourned until yesterday. On the 
afternoon of Wednesday a number of the members 
visited the Paris, Lyons, and Mediterranean Railway 
Locomotive Works, and the Edison electrical in- 
stallation at the Grand Opera ; while in the evening 
the dinner of the Institution was held at the Hotel 
Continental. 








VICTORIA AT THE PARIS 
EXHIBITION. 

Ir is a common complaint among some classes 
of manufacturers that international exbibitions 
have done them more harm than good by affording 
to foreign rivals opportunities of copying British 
manufactures. In this there is some truth, but at 
the same time it should not be forgotten that, on 
the other hand, exhibitions have in the same man- 
ner taught us a lesson, especially where American 
machinery of a novel character has been afterwards 
adopted and improved upon by our own manu- 
facturers. 

Theannexed illustration of the Victoria wine chalet 
is given to direct attention to a possible new field for 
manufacturers of machinery. For some years past 
the wine industry in Australia has been developing 
very rapidly, and within the past few years so great 
has been the improvement in the quality of the 
wines produced that the Government of Victoria, 
convinced that in this Paris Exhibition the wines 
of Australia could challenge competition with those 
of France, have gone to great expense and made 
special arrangements for the display and trial of 
their wines during the progress of the Exhibition. 

It is with respect to the manufacture of these 
wines that there seems a probability that British 
ingenuity will be able to overcome some of the 
difficulties which our Latin neighbours seem to con- 
sider insuperable, and to supply the Australian 
wine-pressers with better means of extracting the 
juice of the grape than those they now use—that is 
French screw presses, which differ very little from 
the old wooden screw presses of the Middle Ages. 

At the time of the grape harvest it is necessary 
that the pressing should be done as rapidly as pos- 
sible so as to insure the even fermentation of the 
juice, but the screw presses, which require to be 
almost taken to pieces to receive each charge of 
grapes, make it necessary to have several presses 
if the work is to be done in a short time. 

We would advise manufacturers to avail them- 
selves of the opportunities afforded by this Exhibi- 
tion to examine the presses in the foreign sections, 
and we have little doubt but that the inventor of a 
press in which the action would be continuous—as 
for instance in the presses used for the extraction 
of the juice from the sugar cane—would soon displace 
the old-fashioned screw presses and probably secure 
a market in Australia for other classes of machinery 
for use in the vine plantations. 

The growing importance of this wine industry 
cannot fail to be realised by any one who will visit 
the Victoria wine chalet and try the higher class 
wines, which the colony is able to send to Europe 
with full confidence that their excellent qualities 
will be sufticient to overcome the old-established 
prejudice against Australian wines. 

At the Paris Exhibition the Victoria Govern- 
ment have been essentially practical, and have not, 
as in former Exhibitions, frittered away a great part 
of their space by an exhibition of home manufac- 
tures, which are exceedingly unlikely to become 
objects of export for a very long time to come, but 
have divided the large space set apart for the colony 
among the three large sources of its wealth, viz., 
wool, minerals, and the coming industry of wine. 

The executive commissioner for Victoria, the 
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Hon. W. F. Walker, is ably supported by his 
staff, which includes Mr. Hubert de Castella, 
special commissioner and director of the wine sec- 
tion, who is the proprietor of the St. Hubert vine- 
yard, and a thoroughly practical vigneron. 

In addition to the chalet, situated in the Troca- 
dero gardens, where the bulk of the wine is kept, 
and can be sampled, a popular wine bar has been 
opened in the Victoria section in the Quai d’Orsay, 
where all varieties of Victorian wines are retailed, 
and also wines from the sister colony of South 
Australia, the Government of which applied too 
late to obtain a separate space. 

An idea can be formed of the rapid growth of this 
industry from the Government report, which shows 
that in Victoria the area under vines in 1887-8 
exceeded that returned in 1886-7 by 885 acres, and 
that the quantity of wine returned was 1,167,874 
gallons, or more than that in 1886-7 by over 180,000 
gallons. 





NOTES. 
ELectric TEMPERING. 

Tue practical results of the application of elec- 
tricity to tempering of steel have been very satis- 
factory both in regard to the cost, and also unifor- 
mity of the product, as well as its application to 
tempering lower grades of steel into good spring 
steel. A plant where this tempering process is 
used on a large scale, is able to temper 1200 ft. of 
steel wire, No. 18 Birmingham wire gauge, per 
hour, with an expenditure of one-horse power at 
the dynamo generating the current used to heat the 
steel. Itis also used to harden, or to harden and 
temper, wires; as a different disposition of the 
current enables one to harden the surface, pro- 
ducing a result comparable to case-hardening ; and 
Bessemer steel, containing one-half of one per cent. 
of carbon, can be tempered into spring wire, not, 
however, free from all brittleness. While the 
claims of this process, as outlined above, indicate 
that the method must be of great utility, yet its 
application has thus far been limited to a very few 
American establishments. 

A TrpE-WHEEL. 

There are numerous water-wheels operated by 
salt water on shores where the rising of the tide is 
very considerable. They are of the type known as 
tide-wheels, where the rising tide rushes in through 
gates to a confined space, and is impounded until 
low tide, when the out-going water operates water- 
wheels of any type capable of working under a 
low head. Yet such apparatus is feasible for use 
only in peculiar localities, and for purposes where 
the work is not disturbed by irregular hours ; these 
conditions practically limit the applications of these 
devices to grain mills. But there is at Bowdoinham, 
Maine, U.S.A., a peculiar tide-wheel which is 
designed and suited directly for the purpose of 
being operated by the tide. It is 27 ft. in diameter, 
and contains a number of blades like a propeller, 
and is placed in a deep channel of an estuary where 
the tide runs very rapidly, the direction of the axis 
of the wheel being parallel with the current. This 
wheel will give over 50 horse-power, and is in 
motion eighteen hours out of the twenty-four, 
running one hour during ebb, and all the other 
hours during the flood tide. 


Tue Use or Live To Remove Frost, 

The high temperature produced during the slak- 
ing of lime has been but ravely utilised except as 
an agent in matters of accident in setting fire to 
vessels and to buildings. We may add to these 
the ordinary method of the helpers to masons, who 
warm up the coffee for their dinner in cold weather, 
by placing the pail of coffee on a lump of lime, sprink- 
ling on a little water, and watching it carefully 
to see that it does not boil too hard. Many years 
ago, before the invention of the diving-bell, a large 
wager was made between two gentlemen in regard 
to the possibility of one cooking a pudding at the 
bottom of the Thames. The winner had his pud- 
ding placed in the middle of a large sack of lime, 
lowered to the bottom of the river, and in due time 
pulled up with the result of finding that the con- 
ditions of the wager, in regard to the cooking of 
the pudding, had been fully carried out. But of 
late lime has been frequently used to remove the 
frost from the ground in winter, and also to melt 
out water pipes; as it has been found that a heap of 
lime laid on the earth, wet slightly, and covered 
over with blankets and other non-conducting 
materials, will draw the frost out of the ground. 
This is the complement of the process of facilitating 





engineering work in quicksand by means of the 
freezing processes frequently used for such pur- 
poses, 


A Rivat to Detacoa Bay. 

While Portugal is greedily seizing upon the 
results created by British capital at Delagoa Bay, 
the Boers are striving to break through Swaziland 
to a port on native territory, outside the Portu- 
guese limits, which has just been the scene of 
surveys by English engineers. The Delagoa Bay 
Railway, as is well known, has to traverse an ex- 
tremely difficult mountain range before it can enter 
the Transvaal, which is one of the chief reasons for 
the delay in extending it, while the coast on which 
its sea outlet is situated is ravaged by malarial 
fever. This has led the Boers to seek some other 
route, with the result that they have secured from 
the King of Swaziland a concession for a monopoly 
of the railways in his country, and are now striving 
to bring it completely under their rule. From 
Swaziland there is an easy pass over the Lebomba 
range into a strip of flat littoral country, con- 
trolled by native chiefs, fifty miles wide, having in 
Sordwana Bay a port which would prove a dangerous 
rival to Delagoa Bay, if properly developed. The 
Government have recently had a survey made of 
this port, and it is probably to prevent the Boers 
getting down to it that a British commissioner has 
been sent to examine affairs in Swaziland. No 
fever-haunted mangrove swamp exists within 30 
miles of Sordwana Bay. Protected by a bluff and 
a coral reef, a channel communicates with a lake or 
lagoon capable of giving accommodation to all the 
shipping commerce might attract to that quarter, if 
the channel be enlarged for a short distance where 
it traverses a sandy spit. This would not be a work 
of very great magnitude, from the engineering 
point of view, and even if it were, the minimum of 
obstacles existing along the whole railway route to 
the Transvaal from Sordwana would justify a large 
expenditure, to say nothing of the line passing 
through country outsidethe limits of Portugueserule. 
Such a line would traverse flat country as far as the 
Lebombas Mountains, where it would penetrate to 
Swaziland by the easy Umgovuma Gorge, the ascent 
being of a very gradual character. From the king’s 
kraal in Swaziland the line would follow, by easy 
gradients, the course of the little Usutu to the high 
plateau of the Transvaal. Great expectations have 
been formed at the Cape of this route, and politi- 
cians are anxiously watching whether the Boers, 
who have found out its advantages, will be allowed 
to appropriate it, or whether England, leaving 
Delagoa Bay to the Portuguese, will annex and open 
it up herself. Such a result would be rather a sur- 
prise for the Portuguese and might prove a simpler 
solution of the present difticulty than is commonly 
imagined to be possible. If England had a railway 
of her own to the Transvaal, within 75 miles of 
Delagoa Bay, the competition would be of a character 
that no Portuguese line could stand. 





PARIS EXHIBITION NOTES. 

In the English Section of the Machinery Hall, is to 
be seen Burrell’s ‘‘Marine Table,” a very ingenious 
device for replacing the ordinary fiddles placed on the 
table on board ship during bad weather. As most people 
know, these constitute, at best, an awkward and imper- 
fect arrangement, which involves considerable time in 
fixing, and which is often not in place when it is most 
wanted. In Mr. Burrell’s system the tables are slotted 
so that the frames lie within them when they are not 
required, leaving the table with a flush surface. By 
means of a cam the frames can be raised to any desired 
height, and locked in different positions, sothat they are 
always available at a moment’s notice. 

* * * 


The extreme summit of the Eiffel Tower consists 
of a small circular gallery less than 6 ft. in dia- 
meter, and surrounded by a hand-rail; the floor is 
300 metres above the ground, and from the centre 
rises the rod that serves as a lightning conductor 
and flagstaff. In this small osler M. Mascart 

resides over the Bureau Central Météorologique estab- 
ished there. The instruments comprise a register- 
ing thermometer and hygrometer, a psychrometer 
and several maximum and minimum thermometers. 
There are, in addition, a set of Richards’ thermo- 
meters and hygrometers that constantly transmit their 
readings electrically to the Arts Libéraux building, 
where they are recorded. Outside the gallery are 
placed a recording actinometer and rain gauge, and 
60 ft. below is a large registering barometer. An 
admirably installed anemometer forms a part of the 
apparatus. It is mounted on a rod about 10 ft. high. 
The vanes, which are of aluminium, are mounted so as 





to move under the lightest wind current. Electrical 
contacts are so arranged as to record each displace- 
ment of air of one metre, each displacement of 
50 metres, and each of 5 kilometres. These contacts 
transmit the effects to the ground station, where they 
are recorded in speeds per second. A number of other 
apparatus are included in this very complete labora- 
tory, which has been in regular working for some time. 
* * * 


It was asserted, as one of the many objections raised 
against the Kiffel Tower, that the oscillations at the 
summit would, under certain unfavourable conditions, 
be dangerous, it is therefore satisfactory to record that 
with the highest wind velocities, yet observed, the 
movement at the summit of the tower is hardly ap- 
preciable. 


* * * 
The proposal made before the Chambers by M. 
Frébault, that the principal buildings on the Champs 


de Mars should be preserved, is receiving strong sup- 
port. A few days since M. Alphandattended the Com- 
mission appointed to consider the subject, and without 
prejudice, expressed his full approval of the suggestion. 
On the whole it seems likely that the Galerie des 
Machines, the Beaux Arts and the Arts Libéraux 
laces will be preserved. If such a desirable end can 
5 achieved several minor difficulties will have to be 
adjusted, such as the question of a parade and drill- 
round for the troops, the respective liabilities of the 
Fille de Paris and the Government, and so forth. The 
Commission will doubtless issue its report on the sub- 

ject before long. 

* * * 

We shall not say much about the visit of the 
American Engineers to Paris in this place, as we shall 
devote a special article to the subject elsewhere. But 
we must not fail to note that the Ingenieurs Civils were 
untiring in their hospitable efforts, and that the result 
of their work was eminently successful from the 
moment a deputation met the Americans at Calais to 
the conclusion of the programme on Thursday, June 27. 
The Americans were the first of the long list of bodies 
that have to be received during the summer, and the 
Société des Ingenieurs Civils will be weary enough 
before all their work is done. 

* * * 


Only two mishaps occurred during the week of 
reception, and these certainly were not the fault of the 
Ingenieurs Civils. Over 140 visitors had set down 
their names for the visit to the Ecole des Mines and 
the Observatoire, and at both of these places extensive 
preparations were made, but only the merest handful 
of those who had accepted tbe invitation appeared, 
much to the chagrin of the hosts, who included 
M. G. Eiffel. Americans are not the only offenders in 
similar cases, and we could reckon up a number of 
elaborate preparations ending in dismal failure on like 
occasions. The fact is that each recalcitrant thinks he 
will not be missed in the crowd—a calculation that is 
not always justified by facts. 

* * 


* 


One of the pleasantest excursions was that. to the 
compressed air station of the Compagnie de l’Air Com- 
primé, and to several of the miscellaneous installations 
where the air is employed for ery J mechanical work. 
About thirty-five invitations had been issued for this 
visit, but, judging from the large number—more than 
double—who found their way to the Rue St. Fargeau, 
it is probable that most of the uninvited ought to have 
been either at the Observatoire or the Ecole des Mines. 

* * * 


Among the official receptions of the American Engi- 
neers may be mentioned that by the President, 
Carnot, at the Elysée, who received a delegation of 
about ten members of the different societies, introduced 
by M. Eiffel and M. Charton; a reception at the 
Pavilion de'Flore by the Prefect of the Seine, and 
another at the Hétel de Ville by the Bureau of the 
Municipal Council. Invitations were also issued for 
a reception by M. Ives Guyot on Saturday the 29th, 
and by President Carnot on Monday the 31st June. 


* * * 


The President of the French Republic is untiring 
in his devotion to the Exhibition, which he visits con- 
stantly, with the official purpose of inaugurating the 
opening of some new pavilion, or of examining one of 
the foreign sections. Thus one day recently he assisted 
at the ey of the Monaco Pavilion, and visited at 
considerable length the British, Dutch, and Austrian 
courts. A short time previously he had conducted 
the ceremony of inaugurating the Colonial Exhibition 
on the Esplanade des Invalides, and visited all the 
different points of interest. The evening before, he 
attended, for the first time at night, to assist at the 
opening of the Mexican Exhibition, which is at last 
quite completed. Such close attention to the Ex- 
hibition is highly appreciated by French, as well as by 
foreign exhibitors. 

* * 7 


The International Congress of Applied Mechanics 
will hold its session from the 16th to the 23rd Septem- 
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ber next, under the presidency of M. Phillips, MM. 
Gottschalk and Farcot being vice-presidents. The 
following subjects will be submitted for discussion : 
Unification of horse-power, selection of metals in the 
construction of machinery, mechanical production 
and utilisation of cold, transmission of power to a 
distance by other agents than electricity, compound 
engines, thermic engines other than steam engines. 
The following will form subjects for special con- 
ferences: The progress of the steam engine since 1878 ; 
progress made by steam-using associations ; progress 
made in appliances for the production of steam, es- 
pecially as regards sectional boilers. The secretaries 
of the congress are MM. A. Tresca, M. de Nansouty, 
and Boudenort. 


* * * 


The International Congress for cheap dwellings was 
commenced a few days since at the Industrial Club on 
the Esplanade des Invalides, M. Siegfield being presi- 
dent. The question of the day referred to ‘‘ cheap 
dwellings considered from an economical and sound 
financial point of view.” A number of resolutions were 
passed which were either truisms, or did not from 
their vagueness throw much light on the subject in 
hand. Atasecond meeting the congress considered 
cheap dwellings in a constructive and sanitary aspect. 


* * * 


Ten million dollars’ worth of string are, it is said, 
used annually in the wheatfields of the United States 
for tying up sheaves ; the use of wire for this purpose, 
which never found any favour in England, has been 
definitely abandoned in America, string having entirely 
taken its place. To save this enormous outlay, Messrs. 
W. A. Wood and Co. have for some years past been 
perfecting a new binder, in which the old-fashioned 
use of straw bands is reverted to, the new machine 
having a special device for —. straw into a 
suitable rope for binding the sheaf. This implement, 
with one or two others, also exhibited by Messrs. Wood 
and Co., constitute almost the only novelties in the 
Agricultural Galleries, and even these can hardly be 
said to rank as industrial exhibits, as we are informed 
that none of Messrs. Wood and Co.’s latest improve- 
ments are to be given to the public at present. 


* * * 


Judging from the fact that several French makers 
of agricultural implements exhibit that antiquated 
form of horse-power in which the unfortunate animal 
is fated to walk continuously up an inclined endless 
platform without ever + the top, and thereby 
imparts a small percentage of his energy to a train of 
gearing, this wasteful form of transmission must even 

et have a considerable hold upon the prejudices of 
Fresch farmers, or if there were no demand for this 
wasteful arrangement there would be no supply, and 
the device could only have found a place in the 
Retrospective Gallery. 

* 


* * 


The great length of subways beneath the floor of the 
Machinery Hall, which are filled with steam and ex- 
haust pipes, help largely to maintain the high tempera- 
ture within the building. If one of the manholes 
leading to the subways be open the flow of heated 
air that escapes is like that from a blast furnace ; of 
course a good deal of this heat radiates from the sides 
of the subways into the ground, distributes itself 
beneath the flooring, and ascends though the planking. 
Leaky steam pipes and unreliable exhaust mains con 
tribute largely to this undesirable state of things, 
which, no doubt, will be remedied in the course 
of afew days. ‘The evil might have been entirely 
avoided had compressed air been used to drive the ma- 
chinery in motion within the building, and the novelty 
of such a means of transmission would have added 
greatly the interest of the Exhibition. 


* * * 


The attendance at the Exhibition during the first 
fifteen days of June, was almost as great as it was 
from the 6th to the 3lst of May, the numbers having 
been about 2,000,000 and 2,800,000 respectively ; the 
total entries from the day of opening to the middle of 
last month considerably exceeded 4,000,000, or two- 
fold the attendance in 1878; the smallest number of 
entries recorded was 84,865 on June 15, and the largest, 
353,776 on June 10. 


* * * 


One of the most complete of the forty buildings that 
extend across the Champ de Mars, facing the Seine, 
and which form collectively the History of Habitation, 
is perhaps the Renaissance house close to the Pont de 
Jena. Within this building the old sixteenth century 
art of making Venetian glass has been revived, as far 
as possible, and a number of men are daily employed 
on this industry, greatly to the delight of crowds of 
visitors. 

* * * 

The lifeboat Neversink, that started from Boston on 
an adventurous voyage across the Atlantic, on May 22, 
reached Havre in safety a few days since, and almost 
immediately continued her journey up the Seine for 





Paris, her ultimate destination being the dock outside 
the pavilion adjoining the river and devoted to naviga- 
tion and life-saving exhibits. 





INDUSTRIAL NOTES. 

On Saturday last the third and final party of the 
seventy-five selected metropolitan artisans, chosen by 
the Mansion House Committee, to report upon the 
various industries at the French Exhibition, left Lon- 
don for Paris, a member of the Committee accompany- 
ing them; the two previous batches, consisting of 
about two-thirds the total number, having returned 
home, well pleased with their visit. The second batch 
was rather unwisely induced to take part in a socialistic 
or political gathering while in Paris, much to the regret 
of some subscribers to the fund. It appears, however, 
that the whole thing was magnified and exaggerated. 
Still it was not prudent for the men, sent on a special 
mission, to give any pretext for complaint, seeing that 
the money was subscribed by persons holding very 
different and even opposite political opinions, while the 
Committee is composed of persons belonging to various 
parties in the State. The reports of these artisans, 
when completed, will be published in a volume under 
the auspices of the Mansion House Committee. They 
will appear as written by the several writers, with only 
just that small amount of editing which may be 
required to render the volume free from glaring gram- 
matical defects, and to insure that clearness of expres- 
sion which is so essential in a technical description of 
objects connected with the industries dealt with. 





Work generally in the North Staffordshire district is 
exceedingly busy. The stocks of pig iron are so low 
that the mills can scarcely be kept going. Skilled 
labour in some branches is very scarce; plenty of 
advertisements appear for skilled hands, but there are 
but few applications for the vacant places. Some- 
times the mills are stopped for lack of mill furnacemen. 
The prices of finished iron are from 20 to 30 per cent. 
higher than they were a twelvemonth ago. Last 
week the price of South Staffordshire iron was advanced 
10s. per ton. The men complain that their wages have 
not gone up in proportion—instead of the 74 advance, 
they contend that they are entitled to 10 per cent. 
advance. 





In the Sheffield district trade is increasing in volume 
in nearly all branches. The demand for armour plates 
is very large, and the two chief firms are exceedingly 
busy. Orders continue to come in, not only in this 
department, but in most others, In the tyre mill 
branch the men had an advance of 5 per cent. in March 
last ; this is now supplemented by a further advance 
of 5 per cent. from Monday last, July 1. Some of the 
hammermen connected with the firm of Messrs. Brown, 
Bailey, and Dixon are on strike for an advance of 
10 per cent. The firm offered 5 per cent., but the men 
asked for their back money and left work. The men 
allege that they are only seeking for the return of the 
reductions made during the depression in trade. The 
joiners’ toolmakers are organising, with a view to 
seeking some advantage from the briskness in trade, 
their union having become practically defunct. The 
ironworkers in the district are pressing more and more 
for some relaxation of Monday work. They have been 
working so hard of late that they want to see the 
Monday work abolished. The large new tyre mill 
erected at the Eckles Works, Rotherham, has com- 
menced work ; it will employ a large number of hands 
when in full operation. 





The ironworkers of Warrington are pressing for the 
abolition of Monday work. They applied to the em- 
ployers to grant them an off Monday to discuss the 
question, and Monday, the Ist instant, was granted. 
The concession of the ls. bonus has given great satis- 
faction, and the men say that now they have very 
little to complain of. Recent experience shows that 
there is very little industrial friction in the district. 





A dispute has existed for some time in the steel and 
wire-drawing trade at Halifax. The employers en- 
deavoured to reduce prices to the extent of 33 per 
cent., on the ground that in other districts the wire 
was drawn at cheaper rates. The men thereupon 
visited these other districts, with the result that the 
prices were raised to the Halifax level. The masters 
then withdrew the notice of 33 per cent. reduction, 
and intimated their willingness to substitute a reduc- 
tion of 25 per cent. This the men refused to accept. 
Two firms endeavoured to enforce a reduction of 
from 15 to 20 per cent., and the men left work. The 
strike has lasted for some months, and it is not yet at 
anend. But now two other districts are out; about 
350 men are involved in this dispute. 





The South Wales revised sliding scale is an elaborate 
document, devised to regulate wages = the price of 
coal. It is proposed that the wages shall be advanced 
or reduced quarterly at the rate of 1} per cent. for 





every change of 14d. per ton in the price of coal, to be 
ascertained by an audit every three months. Contracts 
for more than three months not to be taken into 
account. 

Towards the close of last week the miners in some of 
the Somersetshire and Bristol coalfields brought out 
their tools on strike for the advance demanded. Some 
2500 struck work in the Radstock and Clutton dis- 
tricts, and about 500 at Ashton Vale. The Masters’ 
Association immediately held a meeting at Bath, with 
the result that terms were arranged, the dispute ended, 
and the men at Ashton Vale resumed work within a 
couple of days. In the Bristol district generally the 
Yorkshire compromise, as it is called, namely, of 5 per 
cent. advance from July Ist and a further advance of 
another 5 per cent. from October Ist, has been agreed 
upon. In the Radstock and Clutton districts the 
matter was not so easily and quickly arranged, as the 
masters expressed their determination not to deal with 
the miners’ agent, though they were willing to meet 
and consult with the men. In the Forest of Dean the 
men have agreed to the compromise offered by the 
masters of the first 5 per cent. advance in September, 
instead of July as demanded by the National Confer- 
ence ; the second 5 per cent. to be given in October as 
in other cases. The men in the district had offered to 
wait until August, but they agreed to September 
rather than run the risk of a strike. In the western 
counties coalfields, therefore, the dispute is reduced to 
small dimensions. 

In the Manchester district the leading firms met and 
agreed to the Yorkshire compromise, so that practically 
the dispute was settled without resort to any serious 
strikes. In the Northumberland district the recent 
great annual pic-nic was at once a ‘‘ demonstration,” 
and the celebration of their victory in securing the 
advance asked for. In Derbyshire the Pilsley Colliery 
Company, at the close of last week, consented to ad- 
vance the wages of the miners upon the terms of the 
compromise in Yorkshire ; this action was followed by 
the other coalowners of the district, and a strike was 
therefore averted. At the associated collieries of the 
Cannock Chase district the miners passed a resolution 
thanking the masters for the concession made, and de- 
peer to levy themselves in case the men in other 
districts were compelled to strike in order to secure 
the advance. 

Up to the present time the only dark cloud that 
hangs over the coal mining industry is in the county of 
Durham—the best organised, and having the most 
powerful miners’ union in the whole country. The 
chief reason for this is that the demand is so large, 
equal to an advance of one-fifth of the total earnings, 
that the coalowners, and especially those having heavy 
forward contracts, are somewhat taken aback by the 
unexpectedly large increase demanded. But it is still 
hoped that some modus viviendi will be found to avert 
the disaster of a great strike. 





The strike of the sailors and firemen still continues, 
and it is causing much uneasiness in various quarters, 
and numerous places. On Friday last a meeting, at- 
tended by nearly 3000 members of the Amalgamated 
Sailors and Firemen’s Union, was held at Newcastle- 
on-Tyne, at which large numbers attended from North 
and South Shields, Sunderland, Hartlepool, and ad- 
jacent districts. It was resolved to support the men 
on strike at Liverpool and other places, and generally 
to stand by the union. At Dundee, on the same day, 
another meeting was held when a vote of censure was 
passed upon the general secretary and executive of 
the union, on the ground that the recent strike was 
forced upon the men without the consent of the local 
branches. A grant of 25/. was voted to the Grange- 
mouth branch, which was said to be in pecuniary iif. 
ficulties. In many cases great difficulty is experienced 
in obtaining crews to man the vessels which are ready 
for the leaving the ports. 

The dock labourers at Millwall are on strike for an 
advance of wages; but the dock officials show no 
signs of any readiness to make concessions to the men. 
At a meeting held at the dock gates on Saturduy last 
the secretary of the union chaaed the men to be 
peaceful, but firm. The mere fact of a strike exist- 
ing shows that there is an unusual demand for men, as 
not long since dock labourers were fighting for the 
mere chance of getting a stray job at the docks in the 
port of London. 





Some great strikes are taking place in Austria. On 
Monday night last, some 6000 workpeople, employed 
in the textile trades, met at Bruenn and agreed to act 
in concert, and forthwith to strike. The town was 
immediately occupied by the military and police. In 
Moravia, near Znaim, a disturbance took place on 
Monday night with the miners ; there also the militar 
were called out. The bakers of Bruenn also struc 
work on Monday night last, and forthwith encamped 
in the open air. Look where we will there is a dis- 
position to engage in labour disputes; but in this 
country we have happily passed the stage of military 
interference, though it was rife enough a generation 
ago. 
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HYDRAULIC STEAM SLEEPER PRESS. 

WE illustrate on the present page an hydraulic steam 
sleeper press, constructed by Messrs. L. W. Breuer, 
Schumacher, and Kalk, of Cologne, whose agent in this 
country is Mr. Hermann Wedekind, of 158, Fenchurch- 
street, London. 

This press offers a working surface of 3500 mm. by 
600 mm. (11 ft. 6 in. by 2 ft.) for receiving all needful 
dies and stamps as required for the manufacture of 
sleepers. The clear width of the press between the 
columns is 3840 mm. (12 ft. 7 in.) The machine con- 
sists of the press proper and the needful steam and 
hydraulic working apparatus. The latter consists of 
a steam cylinder, connected with a pump cylinder by 
means of a system of four strong wrought-iron columns, 
which carry the pump cylinder firmly embedded in a 
heavy cast-iron crosshead. The piston of the large 
vertical steam cylinder receives pressure on one side 
only (from below), and descends by means of its own 
weight. Inthe lower part of the steam cylinder a 
fixed counter piston has been provided, by which 
means an air cushion is formed between this piston and 
the movable piston at the end of its descent. The 
distributing regulator consists of a piston slide with 
gun-metal rings, which moves up and down, completely 
relieved from pressure, within a gun-metal case. It 
admits and shuts off the steam and permits the waste 
steam, before being released, to pass through the upper 
part of the cylinder, while the piston is descending, by 
which means a uniform heating of the cylinder takes 
place. While the steam is entering, the piston moves 
upwards, and the piston-rod forces the water from the 
upper pump cylinder (made of forged steel) into the 
hydraulic press cylinders (also made of forged steel), 
which latter are securely fixed in the upper part of the 
press. 

The press itself consists of a top formed by a 
wrought-iron box girder, and a bottom constructed of 
cast iron, both parts being joined together by four 
strong wrought-iron columns. These columns form 
the guides for the rising and descending die-holder. 
On the top of the wrought-iron girder a small steam 
cylinder of 350 mm. (13} in.) stroke is provided. This 
is also regulated by the distributing regulator of the 
large steam cylinder, and serves the purpose of closing 
and opening the press. It lowers the die-holder on 
to the object to be pressed, and then the large steam 
cylinder and the hydraulic cylinder come into action 
and apply the pressure. After the pressure the small 
steam cylinder, by means of its piston, raises the die- 
holder so far that the pressed sleeper can be easily 
removed ; during this action the large piston descends 
to the bottom of the cylinder and the action is re- 
peated. The steam stroke of the press is 350 mm. 
(133 in.), the hydraulic stroke 175 mm. (6.9 in.). As 
the pressure for the different kinds of sleepers varies, 
the action of the press must be regulated. A small 
water tank is provided above the hydraulic cylinder 
with a self-acting valve which keeps all the spaces in 
the tubes, &c., between the two press pistons and the 
sem piston, full of water, no matter in what position 
the die-holder may be. Arrangements have also been 
made, so that, if needed, the glands may be repacked 
while under hydraulic pressure. For balancing the 
weight of the die-holder two little steam cylinders are 
symmetrically provided on the top girder, and these 
are constantly under pressure, On the press piston 
descending, the pistons of the above steam cylinders 
press the steam back into the pipes, while the steam 
enters again on the rising of the press piston, and thus 
facilitates the lifting of the die-holder. These pistons 
therefore take the place of balance-weights without add- 
ingto the consumption of steam. As apparent from the 
whole design, the possibility of rer ar is exceed- 
ingly remote. The wrought-iron columns by which the 
top and bottom sgn of the press, and also the steam 
and pump cylinder are connected, are only subject to a 
ree strain. If objects are put in to the press for 
which the pressure is not sutlicient, the press will 
merely remain inactive, and it is then only necessary 
by hand to reverse the distributing gear and to remove 
the object for the purpose of reheating it. The con- 
sumption of steam is very small, | generally for 
lighter work not requiring the maximum pressure, the 
large cylinder works with expansion. 

Presses of this kind are working in several large 
establishments on the Continent, and are, without 
difficulty, pressing from 2000 to 2250 sleepers per day 
of ten hours, a very creditable performance. 





AMERICAN MACHINE TOOLS. 

Own the opposite page will be found two fine examples 
of American practice in machine tools, both being con- 
structed by the Brainard Milling Machine Company, 
of Hyde Park, Mass., U.S.A., who are represented in 
Great Britain by Messrs. Churchill and Co., of 21, 
Cross-street, Finsbury, London. The first is an 84- 
in. milling machine, one of a series, of which the other 
two are known as 50-in. and 72-in. respectively. 
It is intended for heavy milling of any description, 
and is especially adapted for key seating long 
and heavy shafts, finishing guide bars, connecting- 
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rods, &c. The table, which weighs a ton, is actuated 
by a steel screw, driven by worm gear, and a pair of 
spurwheels. The bed can also be returned by power, 
as well as by hand, but the means are not shown in 
the engraving. All the operations can be conducted 
from the front side, without any change of position of 
the operator. The feed can be thrown out by hand at 
any point, by means of a rod which connects with the 
latch shown at the front of the engraving, or it can be 
dropped automatically by an adjustable dog. 

The carrier, upon which is mounted the driving 
spindle, is gibbed to the head, and has a vertical range 
sufficient to allow work 18 in. high to pass under 
the centres. A large arm is provided as a support for 
the end of the mill spindle, when the back stand can- 
not be used. The arm is readily removable, when 
desired, and the tail-stock can be slidden off its seat. 
In most cases, however, the arm need not be removed, 
the yoke on it being swung out of the way, leaving the 
centre of the mill arbor free to engage with that on the 
back stand. The space between the head and tail- 
stock is about 24 in., but if required, the tail-stock can 
be made to travel in line with the head, and its support 
be extended to any distance required. The cone, which 
is made for a 34 in. belt, is mounted in a stirrup which 
is pivotted to the bed, and the pinion, which engages 
with the driving wheel on the spindle, is held at 
a correct distance by a connecting yoke. 

The second is a 36-in. Brainard gear-cutting machine, 
one of a series of five, measuring 18 in., 24 in., 30 in., 
36 in., and 48 in. respectively. The size illustrated has 
an outside centre supporting arm, with a ‘‘ quill” gear 
supported on centres. The machine is automatic in all 
its movements, and has a quick return at thirty-three 
times the feeding speed. Every care has been taken to 
reduce the amount of skill required of the operator to 
the lowest possible amount. A centring device fixes 
the exact centre of the citter, without reference to the 
position of the knee or other parts. A dial, reading to 
thousandths of an inch, connected with the elevating 
screw, enables the cutter to be set to the correct depth 
without using lines or depth gauges. One of the 
cutters which sustain the cutter carriage at any re- 
quired angle, is graduated to degrees. The cutter 
carriage itself can be set to any angle horizontally as 
well as vertically, and has a scale, graduated to 
degrees, fixing the angle. The cutter spindle is not 
made solid, but has a long tapering centre hole to 
receive the cutter arbor. his has an outer centre 
support to prevent vibration, and also to allow smaller 
cutters to be used than is possible when the cutter 
_ is solid, and the cutters must be used close to 
the bearings. 

To prevent mistakes in dividing, the locking disc 
makes but one revolution at a time, whatever the 
number of teeth to be cut, and the locking bolt has 





only one seat in this disc, To the locking disc is} 























secured a disc of equal size, fixed to the worm shaft, 
and laid off in degrees. By slackening the connecting 
bolts this dise can be rotated to any degree, thus 
turning the dividing wheel, and with it the blank ag 
pu | while all other movements are stopped. The 
correct division is obtained by means of change wheels. 
Fifty of these are provided, and are kept, each in its 
own compartment, in a wooden case occupying the 
body of the machine. By the use of these various 
devices mitre and bevel wheels can be cut as readily 
as spur wheels. 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 29th ult., Messrs, E. Finch and Co. 
(Limited) launched from their shipbuilding yard two 
150-ton steel coaling lighters, built to the order of the 
Lords of the Admiralty. 





On Monday, the 1st inst., Messrs. Raylton, Dixon, 
and Co., Middlesbrough, launched a steel screw steamer 
named the Hibernia from their Cleveland dockyard, 
which has been built to the order of the International 
Line Steamship Company, Limited, of Whitby. The 
leading dimensions of this vessel are : Length, 305 ft. 3in. ; 
breadth, 38 ft. ; depth moulded, 22 ft. 10in. ; with a dead- 
weight capacity of 3650 tons. Her engines, which are 
being built by Messrs. T. Richardson and Sons, Hartle- 
pool, are of 210 nominal horse-power, with cylinders 23 in., 
37 in., and 61 in., by 42 in. stroke. 


The s.s. Alphonse Parran was successfully launched 
from the yard of Messrs. William Doxford and Sons 
at Pallion on July 1. She has been built to the 
orderof the Anglo-Algerian Steamship Company, managed 
by Messrs. F. C. Strick and Co., of London. The prin- 
cipal dimensions are: Length between perpendiculars, 
270 ft. ; breadth extreme, 37 ft. ; depth wel ry 19ft. 8 in. 
The engines are triple-expansion, with three cranks, by 
Messrs. William Doxford and Sons, the cylinders bein 
21 in., 33 in., 54 in., by 36 in. stroke, and supplied with 
steam at 160 Ib. pressure by large boilers. 








AUSTRALASIAN Crt1Es.—The population of the principal 
cities of the Australasian colonies is estimated as follows : 
Melbourne, 419,490 ; Sydney, 357,690 ; Brisbane, 85,800 ; 
Adelaide, 115,380; Hovart, 34,419; Wellington, 30,590 ; 
and Perth, 9300. The oldest city of the group is Sydney, 
while Hobart ranks second in respect of age, and Perth 


third. 





A New Rattway Brince across THE DANuBE.—The 
works of a new railway bridge across the Danube, above 
Vienna, have just been completed. This bridge, which is 
situated near Krems, is designed for the line in course of 
construction between that place and the station of Her- 
zogenburg, on the line which lies on the right bank of the 
Danube. This bridge, which is constructed of iron, is 
690 metres long. It is divided into thirteen trusses, four 
of 82 metres, two of 62 metres, and the others of 30 metres, 
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each of the two lower guide trunks has a longitudinal slot 
all along its inner side facing the lift ; the upper trunk, 
containing the return half of the chain, is entirely closed. 
At the bottom, each chain of rods passes under a driving 
wheel 123? ft. in diameter with ted on arms ; on the ex- 
tremity of each arm is a hollow steel tooth, by which the 
eyes of the rods are caught successively, and thus the 
chain of rods is driven, The driving wheel of each cir- 
cuit is driven from a hydraulic plunger, 414 in. in dia- 
meter and 164 ft. stroke, which works horizontally in a 
hydraulic cylinder 47 in. in diameter. A pair of 63-in. 
pulleys carried on the plunger head engage a pair of 
triple-linked pitch chains, one end of which is fixed to 
the cylinder bedplate, whilst the other end winds round a 
double drum 235 in. in diameter, which is keyed on the 
shaft of the driving wheel. For each lift the mechanism is 
in duplicate ; but the driving shafts are coupled together, 
and the motion is regulated by two water valves worke 

simultaneously, by which water is admitted from the 
reservoirs situated on the second platform, at a height 
of 377 ft., for raising the lift; while in the descent the 
water is allowed to exhaust gradually from the cylinders. 
The water pressure accordingly acts in the ascent only ; 
the descent is made by the weight of the cabin, which is 
more than sufficient for the purpose, and is partly coun- 
terbalanced by lead counterweights placed on some of the 
rods in the upper or closed salle trunks, 

Balance. The weight of the two-story cabin empty is 
about 14,080 Ib.; the counterweights weigh 6600 lb., leav- 
ing an unbalanced load of 7480 1b., of which the com- 
ponent parallel to the track inclined at 54 deg. 35 min, is 
7480 x sin 54 deg. 35min. = 7480 x 0.815 = 6096 1b. This 
load is sufficient to overcome frictional resistance, as well 
as to drive the plungers home to the end of the cylinders, 
and thus enables the cabin to descend empty. 

In ascending with 100 persons, estimated at 15,400 Ib., 
the unbalanced weight of the cabin being 7480 lb., there 
is a total load of 22,880 lb., representing on the incline a 
pull of 22,880 x 0.815 = 18,647 lb. at the extremity of the 
arms of the driving wheels. On the plungers, according 
to the ratio of the tackle and without allowing for fric- 


97 9 
12.75 x 12 . 9 = 18,647 x 


tion, this pull becomes 18,647 x 


23.5 
13 = 242,411 lb. Assuming from 45 ft. to 50 ft. loss of 
head in the pipe from the reservoirs on the second plat- 
form to the cylinders, there will still remain a pressure of 
142 lb. per square inch on the plungers, or 2 x 1342 
square inches x 142 =381,798 lb. Of the difference, 381,798 
— 242,411 = 139,387 lb., about one-half will be absorbed 
in overcoming the various frictional resistances of the lift. 

Cabins.—The cabins consist of two separate rooms, one 
above the other, each 8} ft. high and 10} ft. wide and 
13} ft. long. Each room rests on a wrought-iron floor 
frame. By meansof slanting cheeks the travelling chains 
are fastened not only to the sides of the lower room, but 
also to each of the two floor frames. 

The cabins are carried on four wheels, which run on the 
inclined tracks. The two rooms are fitted with sliding 
doors at the sides, which are opened and closed from the 
outside by the conductor of the lift, who stands on a plat- 
: form projecting in front of the lower room; or an atten- 

dant olineal an the landings minds the doors of the 

upper room. Each room is fitted with a bench at the 
back, for the whole width, and several short seats ; the 
total accommodation provided is for 100 persons, 30 sit- 
ting and 70 standing. 

Water Distribution.—The water from the reservoirs on 
the second platform is brought to the foot of each pier 
through a wrought-iron pipe about 10 in. in diameter. 
The exhaust water which ia passed through the cylinders 
is returned through another 10-in, pipe to a tank which 
supplies the pumps placed in the south pier. 

The ered! aero for the two cylinders are placed 
between the supply and exhaust pipes. Each distributor 
consists of a cast-iron box with three compartments, 
which are separated by two gun-metal valves partially 
balanced. The valve spindles are worked by two cams 
mounted opposite each other on the same shaft, so as to 
act on one valve or the other according as the shaft is 
turned one way or the other. The cam shaft is controlled 
by means of a double rope running along the route of the 
cabin, so that the conductor can work it at any height for 
regulating the speed. The cabins are stopped automati- 
cally on arriving at either erd of the trip by means of 
tappets, which are struck by the heads of the plungers at 
the extremities of their stroke. 

Safety.—Should the chain break at any part, the appa- 
ratus would simply stop. It could not fall, because the 
rods forming the chains are constantly abutting against 
one another; and as the chains are confined in the closed 
trunks, they cannot buckle under compression. Moreover 
the mechanism is double, and each half is capable of sus- 
taining the whole weight of the cabin, if not of raising it. 


Otts Lirts. 

The Otis lift resembles the Chrétien crane in its 
general arrangement, and is like a tackle acting in- 
versely, the power being applied d'rect to the movable 
pulley block, while the Fras end of the rope is attached to 
the load. The power is derived from a hydraulic cylinder 
38 in. in diameter and 36 ft. long, having a piston with 
two rods, which are fastened to a truck carrying six 
grooved pulleys of 5 ft, diameter. ~ The cylinder is sup- 
ported on two girders about 131 ft. long, inclined at an 
angle of 61 deg. 20 min, The girders carry also the path 
on which the pulley truck runs; and at their upper ends 
are mounted six stationary pulleys, corresponc ing with 
the movable pulleys, the whole thus forming a gigantic 
12-purchase tackle. The rope is quadrupled, being com- 
posed of four steel wire ropes of 0.79 in. diameter ; the 
dead end is fastened to the top of the girder by means of 
a whipple-tree, so as to secure equal tension on each of 
the four component ropes. The free end of the rope rises 


above the second platform, being guided by flanged 


pulleys ; the four ropes are then divided into two pairs, 
ew ass down each side of the lift track and are 
attached to the truck carrying the cabin. In order to 
dminish the stress on the piston, amounting theoreti- 
cally to twelve times the se to be lifted, the dead 
weight is partly balanced by a counterweight, leavin 
only enou celal for enabling the cabin to descen 
of itself when empty, and to take with it the pulley truck 
and the piston ; the water pressure is admitted into the 
top only of the cylinder, whtoh is thus single-acting. The 
counterweight consists of a long truck on wheels, loaded 
with pig iron ; it travels on a track 148 ft. long, laid on 
the principal beneath the lift track, near the base of the 
tower, in a straight portion inclined at 54 deg. 35 min. 
It is connected to the cabin by two ropes of 0.9 in. dia- 
meter, arranged as a six-purchase tackle, and passing 
over sheaves above the second platform, whence they 
descend at each side of the lift track, parallel to the main 
ropes. 

Balance.—The cabin and its truck, with safety appli- 
ances and other gear, make up a weight of 23,900 lb., 
which when resolved parallel to the 54 deg. 35 min. incli- 
nation of the lift track, is reduced to 23,900 x 0.815 = 
19,510 lb. The counterweight of 55,000 1b. becomes at the 
same inclination equivalent to 55,000 x 0.815 = 44,970 lb., 
capable of balancing 14,660 Ib. on the cabin, after allow- 
ing for friction. There remains therefore an unbalanced 
weight of 19,510 — 14,660 = 4850 Ib., to which must be 
added the resultant weight of fifty passengers, say 
7700 lb. x 0.815 = 6280 Ib. ; and also the be resistances, 
together with the increase of load due to the steeper incli- 
nation in the upper part of the track, say 4740 Yb. The 
total resistance is accordingly 4850 + 6280 + 4740 = 
15,870 lb. 

The stress on the piston-rods will theoretically be 
twelve times this amount, or 15,870 x 12 = 190,440 Ib. 
But the weight of the pulley truck and also that of the 
piston have to be deducted, representing together about 
33,060 lb. in favour of the power. The height of fall from 
the level of the reservoirs at the second platform down to 
the discharge of the water from the cylinder is 3934 ft. ; 
allowing for loss of head, a pressure of 156 lb. per square 
inch may be taken in the cylinder of 1134 square inches 
ar a; and 1134 x 156 = 177,340 lb. The total power is 
therefore 33,060 + 177,340 = 210,400 Ib., which is consider- 
ably greater than the power required to balance the total 
resistance of 190,440 lb. on the piston. 

Cabins.—The cabins are nearly identical in dimensions 
with those of the Roux lifts; and that the two rooms 
accommodate only 50 persons instead of 100 is in conse- 
quence of seats being provided for all the passengers, as a 
precaution against the tilting movement of the cabin 
during the journey, owing to the change of inclination of 
the track, which is about 20 deg. steeper between the first 
and second platforms. The consequence is that, if the 
floor of the cabin were horizontal during the lower part 
of the trip, it would assume a slope of 40 in 100 during 
the upper part. To obviate this inconvenience, the floor 
of the gangway from front to back of each room is formed 
of steps pivotted on beams, which are adjusted by the 
conductor to the required inclination by means of a lever. 
The cabins are so arranged that in their position of mean 
inclination, namely, at the first platform, the fixed floor 
is practically horizontal, so that the total change of incli- 
nation is divided equally and in opposite directions 
between the lower fs the upper portion of the journey. 
The movable steps being Pal by the lever to the 
horizontal position form an actual stairway, downwards 
or upwards according to the direction of inclination of the 
cabin. The'seats and their backs are rounded, so as to 
afford suitable support to the body in all positions of the 
cabin on the inclined track. The conductor's place is 
under cover, in front of the lower room of the cabin, 
whence he can regulate the motion of the lift by means of 
two ropes working over pulleys, and controlling the lever 
of the water distributor. 

Water Distribution.—The two ends of the hydraulic 
cylinder are connected by a circulating pipe of 9 in. bore, 
on which the distributor is placed. For lifting, the water 
pressure is admitted into the top end of the cylinder, 
while at the same time the discharge from the bottom is 
opened. For lowering, communication is opened between 
the top and bottom of the cylinder, so that the water 
simply passes from the upper to the underside of the 
piston through the circulating pipe. When the lift is at 
rest, no water is either nanaeed or allowed to circulate. 

The working is effected by means of a three-ported 
cylinder 9 in. in diameter, in which works a double piston 
valve packed with cupped leathers. Two ports on one 
side of the distributing cylinder communicate respectively 
through the circulating pipe with the top and the bottom of 
the main cylinder. The third port, which is on the 
opposite side of the distributing cylinder, admits the water 
supply into the top of the distributing cylinder, which is 
always under pressure. When the double piston valve 
entirely covers the lower port, the water cannot circulate, 
and motion is arrested. When the piston valve is raised, 
the discharge takes place from the bottom of the hydraulic 
cylinder, and the cabin rises; when the piston valve is 
lowered, the discharge is stopped, but the water can cir- 
culate more or less freely from the top to the bottom of 
the main cylinder, and the descent is effected by the 
weight of the cabin, which raises the movable pulley 
truck as well as the large piston. 

The power required,to work the piston valve of the dis- 
tributor under pressure is about 8800 Ib. ; and to save 
having to do this by hand, an auxiliary motor is attached 
to the distributor, consisting of a piston valve 1} in. in 
diameter, which controls the distributor just as the dis- 
tributor controls the main hydraulic cylinder, by apply- 
ing the water pressure to an 11 in. piston fixed on the 
same spindle as the double piston valve of the distributor. 

At each end of its journey the cabin is stopped auto- 





matically by means of an ear or lip cast on the piston of 





the main hydraulic cylinder, whereby, the’ aperture of the 
circulating tube in either end of the cylinder is closed just 
as the piston is reaching the end of its stroke. ; 

Safety.—It was indispensable with this kind of lift to 
provide specially against possible breakage of the ropes. 
A safety brake with automatic clutches has accordingly 
been applied to the counterpoise truck, as well as to that 
carrying the cabin. On each side of the cabin truck, and 
level with the head _ of the rail, are a set of jaws running 
on a special lorry. The levers working the jaws carry two 
steel plates, between which are inserted gun-metal wedges 
facing each other. When the lower wedge is aga 
inwards, the corresponding jaw clutches the two faces of 
the rail ; and the motion being retarded by the friction, 
the facing wedge above forces its way inwards between the 
two plates, and thereby increases the friction. The next 
wedge, meeting with a greater resistance, goes still further 
home. The result is that the cabin is stopped in a few 
seconds. Not only breakage of a rope, but even its mere 
stretching to any unusual extent, is enough to bring the 
brakes into action. The ropes are attached in pairs, not 
direct to the cabin truck itself, but to a bracket mounted 
upon two axes which are fixed on the truck ; two grooves 
in the bracket, forming arcs of circles, allow of its swing- 
ing upon either one of the two axes, and in so doing it 
liberates by means of a tappet a spring, which acts through 
alever upon the lower wedge of the safety clutch, thus 
causing the clutch to grip the rail and stop the descent of 
the cabin. Should all the ropes happen to break simul- 
taneously, a centrifugal governor inside the lorry that 
carries the clutch liberates the spring as soon as ever the 
speed of descent exceeds 10 ft. per second. 


Epovx Lirt. 

The Edoux lift is widely employed in Paris, the most 
important example hitherto constructed having been 
erected in 1878 in one of the towers of the Trocadero. 
The cylinder is vertical, and about 230 ft. long, necessi- 
tating the excavation of a deep pit to receive it. For 
balancing the lift very large ropes are required, inasmuch 


(as they have to be equal in weight to half the volume of 


water displaced by the piston. 

In the erection of the lift in the Eiffel Tower, between 
the second and third platforms, both the above inconve- 
niences have been obviated by an ingenious arrangement. 
Instead of effecting the ascent of 525 ft. in a single flight, 
which would have been difficult to manage and sadly in- 
efficient, the trip has been divided into two equal flights 
by a midway platform; and there is one cabin for each 
flight. The two cabins counterbalance each other, being 
connected by means of four steel wire ropes, which pass 
over pulleys above the third main platform. One cabin 
travels up and down the lower half of the trip, a height 
of 2624 ft., whilst the other travels through the same dis- 
tance in the upper half. Travelling in opposite direc- 
tions, the two cabins thus meet and part at the midway 
platform, where the passengers brought up by the lower 
cabin change into the upper cabin, in aaek they com- 
plete their upward trip to the third main platform. 

The two cabins are both guided by one central vertical 
column extending through the whole 525 ft. height of the 
lift ; and also by two smaller columns, each of which is 
half this height, the one on the left rising from the second 
main platform to the midway platform, and the one on 
the right from the midway platform to the third main 
platform. The upper cabin is carried on two hydraulic 
rams of 12.6 in. in diameter, working in cylinders of 
14.96 in. in diameter. To shelter them Soon the action of 
the wind, the rams are arranged to work within the upper 
guiding columns, within which also work the ropes that 
carry the lower cabin. The cylinders and rams are of 
steel plate rivetted, except a portion of the length of the 
rams, which is made of cast iron, in order to obtain the 
extra weight necessary for lifting the suspended cabin 
with its passengers. The bottoms of the hydraulic cylin- 
ders hardly protrude below the floor of the second main 
platform. 

Balance.—The sectional area of each ram is 124 square 
inches, or 248 square inches for the two ; and their weight 
is 42,330 lb. Supposing the lower or suspended cabin to 
be empty and to balance only the dead weight of the 
upper cabin, and that the latter be loaded with 8800 Ib. 
weight of passengers, then in starting from the midway 
platform, the pressure required under the rams to corre- 
spond with the unbalanced load should be equal to 42,330 
+8800=51,130 lb. The water being supplied by a reser- 
voir 525 ft. above the bottom of the cylinders, gives a 
pressure of 2274 lb. per square inch at starting. On the 
combined area of the two rams the total pressure accord- 
ingly amounts at starting to 2274 x 248=56,420 Ib. ; and 
the difference, or 56,420—51,130 = 5290 lb., represents 
friction and loss of head. As the rams rise out of the 
cylinders, their weight increases while the head diminishes ; 
but the balance is maintained by the increasing length of 
the ropes on the other side. 

Safety.—The four ropes weigh together 53? lb. per foot, 
or 539 x 525=28,220 lb. for the total height. their net 
sectional area is about 154 square inches. Taking the 
weight of the lower cabin full of passengers at 18,740 Ib., 
the maximum load to be supported by the ropes is 28,220 
+18,740= 46,960 Ib., or 3030 Ib. per square inch of section 
of steel wire, which has a breaking strength of upwards of 
140,000 per square inch. Hence the apparatus is per- 
fectly #4 

Backman Brake.—In order to dispel all misgivings, the 
Backman brake will be applied on each side of the sus- 
pended cabin. In this be a drum turning on a vertical 
spindle works up and down within each guiding column 
of the lower cabin, like a long-pitch screw in its nut, 
being threaded helically so as to gear with a correspond- 
ing helical rib fixed on the inside of the column. Round 
the drum thread are spaced a series of rollers running on 
the rib, which enable the drum to accompany the cabin 
up and down with scarcely any resistance. The top of 
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the drum is turned conical, to fit into a corresponding 
hollow cone turned in a bracket attached to the cabin. 
Should the cabin fall, it would quickly overtake the drum, 
because the latter has to run down its helical path, while 
the cabin is falling vertically ; the cones then coming into 
contact would cause friction enough to stop the drum 
from rotating ; and the drum being thus locked in the 
column would support the cabin and prevent its falling 
further. 
Pumps. 

Water under pressure is the only motive power com- 
bining the precision and the ease of management required 
for lifts ; and accordingly all the tower lifts are worked 
by water, which is supplied by pumps placed in the bottom 
of the south pier. Those by A rses the four ground lifts 
are fed pump the water through a pipe of 9.84in. dia- 
meter into two cylindrical tanks, each 9 ft. 10in. in dia- 
meter and 23 ft. long, placed on the second platform. The 
two tanks are connected together by a pipe 19.69 in. in 
diameter, from which four branches are led down to 
supply the cylinders at the foot of each pier. On leavin 
the cylinders, the water returns through undergroun 
pipes into the feed tank at the south pier, whence it is 
pumped anew into the upper tanks. 

The Edoux lift is supplied by two Worthington pumps, 
which deliver the water into a tank 9.84 ft. in diameter 
and 13 ft. deep, placed on the third platform. A similar 
tank on the intermediate platform receives the discharge 
water, so that the pumps take their water from a height 
of 656 ft. and deliver it to a height of 918ft. The cast- 
iron pipes are made extra strong to resist so great a pres- 
sure. 

Work DoNE AND CONSUMPTION OF WATER. 

Each of the Roux lifts consumes 1925 gallons of water 
per trip, or the two together 3850 gallons. Each Otis lift 
consumes 1728 gallons per trip, or the two together 3456 
gallons. The four lifts together consume therefore 7306 
gallons in one minute, since each of them takes one minute 
for the ascent ; this is equal to 121.8 gallons per second. 

The difference of level between the pumping tank at 
the south pier and the supply tanks on the second plat- 
form is about 443 ft., after adding the loss of head. The 
power absorbed during the ascent of the four lifts from the 


a 7 7306 x 10 x 443 
d level is thus equivalent to ‘°— = = 980.7 
ground level is thus equivale 33,¢ 


horse-power, or say 1000 horse-power. 

The Edoux lift consumes 31.69 gallons per second. The 
difference of level between the two tanks, adding the loss 
of head, may be estimated at 393.7ft., which will give 

0x G C 
for the power exerted in the ascent 51.69 « 60 x 10x 908.7 
33,000 
=227 horse-power. 

The combined power thus amounts to over 1200 horse- 

wer, which, however, is in reality exerted only at 
intervals, namely, at the times of the ascents, that is to 
say, for about one-fifth of the time occupied in making 
the complete trip up and down. The power is accumu- 
lating in the tanks during the stoppages and descents, and 
consequently less than 300 horse-power is required to be 
developed continuously by the pumps. 

The Roux lifts consuming 3850 gallons of water per trip 
take for their twelve trips per hour 3850 x 12=46,200 
gallons per hour. The Otis lifts consume 3456 gallons per 
trip, or for their eight —_ per hour 3456 x 8=27,648 
gallons per hour. The total quantity of water required 
is therefore 73,848 gallons per hour, or 20.5 gallons 
second, to feed the four lifts ascending from the ground. 

The two pumps furnishing this supply each deliver 11 
gallons per second at their ordinary speed, and at a higher 
speed are capable of supplying 18 gallons per second. The 
steam cylinder employed to work each pump has the 
Wheelock valve gear, and is 23.6 in. in diameter with 
a stroke of 34 ft.; it works direct a horizontal double- 
acting plunger on the Girard plan, 11.4 in. in diameter. 
These engines were constructed at the Quillacq works at 
Anzin. 

The two Worthington pumps for the Edoux lift are 
driven by two tandem compound cylinders. Together 
they supply 9.68 gallons per second at their ordinary 
speed, corresponding with a consumption of 34,862 gallons 
per hour. The volume of water required for each ascent 
is the product of the joint area of the two rams, or 248 
square inches or 1.72 square feet, multiplied by the height 
of the half-lift or 2624 ft. ; it is therefore 452 cubic feet, 
or 2818 gallons. The total volume consumed for the 
twelve ascents made in an hour is therefore only 2818 x 12= 
33,810 gallons. 

A range of four Collet safety boilers is placed under- 
ground at the south pier, near the steam pumps. 
boiler is capable of generating 3300 lb. of steam per hour 
at a pressure of 140 lb. per square inch. Three boilers are 
sufficient for driving the pumps in full work; the fourth is 
kept in reserve. 





AIR VESSELS ON PIPES AND PUMPS.* 

In November, 1882, Mr. M‘Creath read a paper to this 
Institute on ‘The Sucking Power of the Common Pump, 
and on some of the Shocks which occur in Pumping,” and, 
in discussing this valuable paper, a great deal was said 
about the utility of air vessels on pumps and pipes. As 
this part of the discussion was really beyond the scope of 
that paper, Mr. M‘Creath did not give so much atten- 
tion to it as he would otherwise have done. Much useful 
information was, however, given during the discussion, 
and it appeared that there was plenty more to follow, if 
the subject were brought up again. Combining this with 
the fact that I am aware that there is a variety of opinion 
among mining managers as to the utility of air vessels, I 
venture to present a few observations on this subject. 

* Abstract of paper read by Mr. Dugald Baird, manager, 
Leven Collieries, Fifesbire, at the meeting of the Mining 
Institute of Scotland, January 31st, 
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aro the past six years, I have had an excellent oppor- 
tunity of studying the action of various kinds of pumping 
machines under many varying conditions, and, for the 
purpose of ascertaining the exact pressures and strains 
inside the pumps and pipes, my employer asked me to 
register these from time to time, and, to do so, a large 
number of diagrams were taken off steam cylinders, 
pumps, and pipes, and it is from these that the obser- 
vations are based. 

We have had, during the time mentioned, thirty-five 
different pumps at work, and have at the present time 
twenty-seven. Twenty-one of these are in operation 
night and day, and six are ready to start at a moment’s 
notice. Their capacity varies from 40 gallons per minute 
up to 1200 gallons per minute, and our total output in 
ordinary weather is 3000 gallons per minute. From the 
notes kept of the working of these pumps, we are satisfied 
that the air vessel plays a most important part in the 
working of pumps; and I propose to give the results of 
— inquiries, and the conclusions come to based upon 
them. 

1. Kelty No. 1 Pit. A 12in. combined plunger and 
bucket Dook pump, where the motion was given by 
means of wooden rods. The bucket and ram had a 
velocity of 100 ft. per minute, and the water in the dis- 
charge pipes had a velocity of 144 ft. per minute. The 
length of the column was 200 yards, and had a vertical 
height of 28 fathoms. There was an air vessel on this 
column, but it was fixed on the side of the pipes, and so 
could not trap the air that came up with the water, and 
there was no means of charging applied. This pump 
nearly always worked roughly, and the wooden rods were 
often broken ; the spurwheel of the engine also snapped, 
and was renewed by a steel one; and three strong clack- 
pieces were burst. It was ultimately suggested that per- 
haps the air vessel was not doing its duty, and, having 
no other method, the oversman ran off the column. This 
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was found to do a great deal of good, as it caused the 
pump to go very much easier; and he also found that 
this had to be done every third day, and that, if he 
allowed it to go longer, the pump began to work roughly, 
asbefore. It was a clear case of all the air that was in the 
air vessel escaping away with the water, and the pump, 
being left without a cushion for the shock caused by the 
high velocity of the water, went roughly. This arrange- 
ment of running off the column was carried out until the 
ump was no longer required, and there is no doubt that 
it prevented a large number of breakages. No diagrams 
were taken of this pump, but from a pressure gauge put on 
the pipes, the pressure was seen to be three times the 
statical pressure when the air vessel was not acting. 
After this, it was thought desirable to procure diagrams, 
which would show the pressure at different parts of the 
stroke, and M‘Naught’s engine indicator was used for the 
purpose, with good results. 

2. The second case was that of the same class of Dook 
pump. At Pirnie, a 10-in. combined bucket and ram 
pump, had a velocity of 96 ft. per minute, while the 
water had a velocity of 192 ft. per minute; the column 
was 200 yards long, and had a vertical height of 15 
fathoms. There was an air vessel attached to this pump, 
which was charged by means of an air cock on the suction 
pipes, and the whole arrangement worked very well until 
the growth of water got too great for the pump going at a 
proper speed, and by-and-by the air cock got drowned. 
After a day or two the air evidently got exhausted from 
the air vessel, and heavy shocks came on to the pump and 
pipes, and could be heard and felt even at the delivery 
end of the pipes. Owing to this extra pressure on the 
bucket, the pump did not pump so much water, and 
before the cause was detected and a remedy thought of, 
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the pump itself was covered with water, and it looked 
as if the pump would be lost. A hole was, however, 
bored into the barrel, and this hole was tapped, and a 
piece of pipe, long enough to be above the water, was 
screwed into it. On the end of this pipe a self-acting 
valve, which admitted air, but shut during the back 
stroke, was fixed, and in ten minutes the pump was 
going as smoothly as ever it did, and mastered the water. 
Diagrams were taken of this pump, and show most dis- 
tinctly the benefit of the air vessel when filled with air. 
With the air vessel, the greatest pressure registered was 
48 lb. per square inch, while without the air vessel the 
greatest pressure was 90 lb. per square inch, the statical 
pressure being 38 lb. per square inch. These diagrams 
are shown on Figs. 3 and 4. 

3. This case was that of a 10-in. double-acting plunger 
pump going at 54ft. per minute, with the water in the 
pipes flowing at 150 ft. per minute. The statical pressur: 
was 104lb. per square inch. The air vessel in this cas3 
could not be placed nearer than 20 ft. from the first dis- 
charge clack and 35 ft. from the other, and still with such 
a slow speed of pump, and such a great distance from 
the c!acks, the highest pressure without the air vessel was 
55 lb. per square inch greater than with it. The dia- 
grams are shown on Figs. 5 and 6. The column of this 
pump is 480 yards long, and has a vertical height of 40 
fathoms. There is also another large air vessel fixed on 
the discharge column about midway up. This second air 
vessel was in working order when both No. 5 and No. 6 
diagrams were taken. An air vessel is also attached to 
the suction pipes of this pump, and the same diagrams 
show the benefit of having an air vessel on the suction 
pipes, especially where they are long or small in diameter, 
or where the pump has to lift its water a great vertical 
height, or where the ram is moving very fast. In the case 
referred to, the suction pipes are only lin. less than the 
ram ; the height of them 100ft. The vertical height the 
water is lifted is 15ft. Fig. 5 shows the pressure, without 
the air vessel, to vary from 8 Jb. to wot below atmo- 
sphere, whereas No. 6 shows that the pressure with the 
air vessel on only varies from 94 lb. to 91b. below atmo- 
sphere, and as a consequence of the steady suction the 
pump is able to pump more water. It was found that, 
after this air vessel was put on to the suction, the pump 
could keep out the growth of water with half a stroke less 
speed, being reduced from 6 strokes to 54 per minute. 

4. The diagram shown on Fig. 9 is taken from a Kelty 
20-in. double-acting plunger pump, with a vertical head 
of 90 fathoms and having a large air vessel, which could 
not be fixed nearer than 90 ft. from the clacks. This 
diagram shows the extra pressure required to lift the 
valves or clacks. The other diagrams already mentioned 
do not show this, because the pressure necessary to push 
the water through the discharge pipes is greater than that 
required to lift the clack, and so the pressure inside the 
casing does not fall the moment the clack lifts as it does 
in this case. The statical pressure is 234]b. per square 
inch. The pressure required to lift the clack is lb., 
but the moment the clack lid lifts, the pressure falls down 
to 2701b., which is the pressure necessary to push the 
water up the column of pipes, which are 17 in. in diameter. 
At first there was no air vessel on this pump, and there 
was great difficulty in keeping the joints tight between 
the rams, which were horizontal, and the delivery pipes, 
which were vertical. There was no diagram taken tes 
the air vessel was put on, because up to that time we had 
no instrument but the M‘Naught indicator, which was 
insufficient to register these pressures. A hydraulic pres- 
sure gauge was, however, put on, and it was found that 
although the statical pressure was only 234 1b., tho gauge 
registered regularly 400lb., and occasionally 6001b, per 
squareinch. The diagram, Fig. 9, taken with the 
draulic indicator sketched at Fig. 10, shows how great is 
the improvement with the aic vessel. Fig. 12 shows the 
type of engine and pumps referred to in this case; and as 
I believe it is the only case of the combination of Davey’s 
horizontal compound-surface and underground engines in 
one, it may be interesting to those who, like Mr. Carlow, ~ 
whose general design it was, do not like to risk a large 
engine at the bottom of the pit, where the growth of water 
is so heavy as to give little standage to prevent drowning 
in case of accident. The stroke is 7 ft., cylinders 
42 in. and 66 in. in diameter; steam pressure, 65 lb. ; 
diameter of ram 20in. The bell-cranks work 17-in. and 
15-in. buckets from the lower seams, which are 20 fathoms 
and 40 fathoms distance respectively. The arrangement 
is found to work very satisfactorily. Before the air vessel 
was put on, the level of the water in the column at the 
delivery end never fell below the level of the delivery 
pipe; but since it was put on, the water dances up and 
down the pipes from 3 ft. to 5 ft. every alternate stroke, 
having the eg of the column of water resting on 
@ spring. en it was first put on, it was found that 
this vibration took place, but every day the vibration grew 
less, until at the end of a week there was no vibration at 
all. This was owing to the air in the air vessel getting 
exhausted, the cause of which was a dip in the delivery 
pipe a, Fig. 12. A separate air pipe b was found to keep 
the air vessel always charged, the air being got either from 
any leak in the ram stufling-boxes, or when the engine 
was going on air, or by a small cock on the suction pipes 
for the purpose, when going solid continuously for rome 
days. As already mentioned, Fig. 10 shows the hydraulic 
indicator used for taking the diagrams under high pres- 
sures. It had to be made pedbiw to order by Schiiffer 
and Budenburg, as all our efforts at finding such an instr u- 
ment were without success, It is simply the usual arrange- 
ment for fixing the paper, and the pencil for marking it, as 
in the Richards indicator, with a hydraulic pressure gauge 
attached to indicate up to 3000 lb per square inch. The 
mode of attachment will be readily followed from the 
sketch. 

5. The diagrams shown in Figs. 7 and 8, are taken 
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from the ram casing of the surface pump of a Moore 
hydraulic pump, and show a reduced maximum pressure 
with a piston air vessel as against its working without an 
air vessel. This pump is worked by a beam condensing 
rotary engine, geared 4to1, and it was found that the 
momentum of the flywheel carried on the rams and caused 
shocks which with a direct-acting Davey engine would 
not have occurred. It was to relieve the pump from these 
abnormal shocks that the air vessel was put on, which it 
does to a great extent when properly charged. 

Air vessels to be of any use must be kept constantly 
charged with air; and, while there are many ways of 
charging them, there are five which I would recommend. 
partly from actual experience and partly suggested from 
that experience : 

1. Running off the column of water. 

2, By means of a pet cock on the suction. 

3. By the system shown on Fig. 1, at C. 

4. By the system shown on Fig, 1, at D. 

5. By means of a small air pump. 

The first method is certainly a very clumsy one, but it 
is, nevertheless, often used. It also makes it necessary 
to have an air vessel of great capacity, seeing that with a 
heavy head the air is compressed into such small volume 
—for example, with a head of 100 fathoms the air, after 
the column is full, if let in at atmosphere pressure would 
only occupy ;xth of the volume of the air vessel; or, in 
other words, if the air vessel was 18 ft. long, the air would 
only occupy 1 ft. at the top, which is not sufficient to be 
effective, unless the sectional area is all the greater. 

The second method of charging is a most convenient and 
effective plan, and, except when the head is over one 
hundred fathoms vertical, is found to serve the pur- 
pose well, The air is drawn in in small quantities; either 
at the pet cock on the suction or at the suction holes of 
the rattlehead, also any air sucked in at the packing 
glands is caught. The air passes right through the pump 
casing and valves, and when the air vessel is fixed in the 
correct place the air is trapped intoit. The objection to 
this mode is that the pump draws a fraction less water, 
and the ram or bucket is apt to jump at the beginning of 
the stroke should there be more than a very small quantity 
of air in the casing at any one time. This tendency, of 
course, increases with the vertical height pumped; but I 
have seen this plan adopted on pumps having 15, 20, 40, 
90, and 100 fclincens of vertical head with good results. 

Refer to Fig. 1, at C, for the third method. We have 
there a separate pipe or chamber ¢, fitted with a common 
stop-cock ¢, a self-acting inlet valve f, a self-acting out- 
let valve g, with the pipe from the column, and the 
pipe i to the air vessel, also an air-cock k. To give the 
air vessel one charge of air the following is the process 
adopted: Shut /, opene and &, and, as soon as the water 
in cis all run off and c full of air, shut & and e and open f, 
the water from the column b will then enter c, and send 
all the air out into the air vessel vid g i. This process must 
be repeated as often as is necessary. The objection to this 

rocess is that it is not automatic, and requires to be done 
S the man in charge. 

The process as shown at D, Fig. 1, is, I consider, the 
best under all circumstances. The apparatus consist of a 
small chamber d, a self-acting air valve /, opening in- 
wards, a self-acting outlet valve m, and a pipe n 
which leads the air into the air vessel. The chamber d 
is either fixed direct on to the pump casing p, or a pipe 
may be led from d to p, and thus d can be placed in any 
convenient position out of the way. The valve J opens 
automatically during the suction stroke of the pump, a 
smal! quantity of air is thereby drawn into d, and during 
the forcing stroke of the pump that air is expelled from 
d vid m n into the air vessel, and the same takes place 
every stroke that the pump makes. 

The last method is by means of a small air pump, either 
worked by hand or, which is much better, by some 
moving partof the pump. This action is familiar to every 
one, and need not be described. 

I will now offer the following observations which readily 
are suggested by what has been already said. Every 
pump which has the ram or bucket moving at a greater 
velocity than 40ft. per minute, and has the area of the 
pipes not larger than the ram or bucket, will work more 
sweetly with an air vessel than without one. 

Regarding the position of the air vessel, the nearer it 
is to the casing or barrel the better. If only one is used, 
it should be placed immediately above the discharge 
clack—that is, on the delivery side of it. Then if the 
column be extra long, as in pumping up an incline or any 
other road where a long a column is required, a 
number of air vessels might be fixed ; but the number of 
these, and the distance apart, will necessarily depend on 
the velocity of the water inside the pipes. It is quite 
evident that if a long distance intervenes between the ram 
or bucket and the air vessel, the shocks which have their 
origin in the casing or barrel will not be so readily re- 
lieved by the air vessel as if a short space intervened ; 
because there will be a greater body of water to move, the 
inertia of which will be sufficient to create a considerable 
pressure, though by no means so great as there wou!d be 
if no air vessel was there at all, unless we imagine some 
extreme case, as a pump getting suddenly totally fast 
at the foot, and dropping full stroke, when, of course, 
nothing could save the casing or barrel. If these conditions 
presented themselves to a moderate extent, I believe a 
piston air vessel, as shown in Fig. 11, would be of good 
service. Its action will be described further on. 

It is also of vital importance to place the air vessel in 
such a position that a regular supply of air may find its 
way into it and thereby replace the air that leaks away 
with the water, else a few days will be long enough to 
totally exhaust the air and leave the action of the air 

versel nil, 

The best form of an air vessel for a vertical column is 
that shown on Fig. 1 at A B, where it can be charged 
naturally or otherwise, The rising column A B is in- 





creased in diameter and an inside pipe A brought down | 
near to the bottom of the chamber, where is fixed a cup b, 
which diverts all the particles of air flowing with the | 
water into the chamber. 

The simplest way to fix an air vessel on to a horizontal 
line of pipes is, as shown in Fig. 2, exactly on the topside 
of the ‘mag Fig. 11 shows a piston air vessel, the same 
principle as that on our Moore’s hydraulic surface power 
pump, but drawn so as to showits applicability to a single- | 
acting pump. 
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it will not pass any water unless the pressure in the air 
vessel becomes less than 300 from leakage at the piston, 
the pressure in the air vessel will thereby be sustained. 
It is also necessary to attach an air charger on this air 
vessel. But the leakage of air is very slight. This 
piston air vessel will act exactly the same as an ordinary 
one—that is, it will give and take each stroke of the pump, 
and has the great advantage of — close up to the place 
where, with few exceptions, all the shocks have their 
origin, that is, between the suction and discharge valves. 
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Fig.5. 
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I consider it could be placed with much advantage on 
the casing or barrel of a plunger or bucket pump. It con- 
sists of a cylinder a in which is a piston 6, which 
has direct communication on the underside with the 
casing or barrel c, and on the top side with the air 
vessel d. There is a connecting biog e from below the 
piston to the top of the piston and in this is fixed a self- 
acting valve f. This valve is constructed with a spiral 
spring on the top of it, so that it can be screwed down or 
eased off, so as to give the required pressure in the air 
vessel, If the nominal pressure in the air vessel is required 
at say 300 lb., this valve f will be screwed down so that 
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Regarding the capacity of an air vessel, I have made no 
investigations. The air vessel on the Kelby pump shown 
in Fig. 12, and from which the diagram shown in Fig. 9 
was taken, is four times greater than the volume of the 
ram. Theone on the Pernie pump, the diagrams of which 
are shown in +, = 3 and 4, is three times that of the ram. 
The one on the Pernie pump, the diagrams of which are 
shown in Figs. 5 and 6, twice that of the ram. The 
suction air vessel three-quarters that of the ram, and the 
piston air vessel twice that of the ram. 

I think, however, that no air vessel should be of less 
than four times the capacity of the ram or bucket, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
ce., of the Communicators are given tn italics. y 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cisfication is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


DYNAMO ELECTRIC MACHINES. 


633. C. Coerper, Cologne, Germany. Improve- 
ments in Dynamo-Electric Machines, [8d. 2 Fiys.] 
January, 14, 1888.—This invention consists in the construction of 
the armature and field-magnet of a dynamo-electric machine with 
ashaft or axle to be driven, in such a manner that either the 
armature or the field-magnet is rigidly connected with the shaft or 
axle, whilst the other can turn thereon, but is controlled in its 
movement by a brake, coupling, or other stopping device, or in 
such a manner that both the armature and the field magnet are 
arranged movably upon the shaft to be driven, but are controlled 
in their motion by brakes or couplings or stopping devices either 
from the shaft or independently thereof. It also consists in an 
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arrangement in which the armature and field-magnet turn in 
opposite directions during the working, and thereby require to be 
run with given machines, and with equal circumferential velocity 
with only half the number of revolutions. One form of this im- 
proved dynamo is shown in the drawings. Upon the axle @ are 
the two parts, the field-magnet b being fixed, and the armature c 
movable ; the latter can turn upon the axle at will by means of 
the bearing d. At one point upon the nave e of the armature is 
arranged a fixed brake device f. By applying this brake device 
the motion of the armature ¢ is controlled. If the field-magnet is 
made movable also, the brushes would have to rotate. (Sealed 
J une 22, 1888). 


2246. H. H. Lake, London, (Rf. Eickeineyer, Yonkers, 
V.Y., U.S.A.) Improvements relating to Dynamo- 
Electric Machines, [ls.1d. 30 Figs.) February 14, 1888.— 
This invention relates to the ‘‘ winding” of armatures, and one 
object of which is to reduce the crossing of wire in each coil at 
the end of the armature to a minimum, and to avoid close con- 
tacts wherever the path of any portion of the wire is angular to 
the path of any other portion, whether the said portions of 
wire be in one coil, or in several coils. Figs. 1 and 2 are side and 
end views of a bi-polar armature provided with thirty-six conduct- 
ing coils, according to this invention. Projecting laterally from 
the ends of the armature core on drum C is a series of annularly 
arranged detachable studs, or pins a, composed of, or covered 
with, insulating material. In this armature there are thirty-six 
counterpart coils D of conducting wire, and each coil at one side of 
its axial line, indicated in dotted lines in Fig. 3, is of lesser ex- 
ternal dimensions than the internal dimensions of the opposite 
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portion, and both of the said portions are substantially alike in 
contour, and this characteristic feature is always maintained re- 
gardless of the number of windings in the coil, and of variations in 
the form of armature to be covered. In Figs. 3 and 4, b, b! denote 
the two sides, and c, cl the two ends of the coils; c2, c3 are the 
convolutions, and d, dl the terminals electrically connected with 
the commutator. The side b is longer than bl, so that when the 
several coils are mounted on the core, the side bl of each passes 
into or through the sides b of other coils, the narrow short sides 
alternating with the protruding long sides, and the pins a serving 
to confine them against peripheral pHa me emer on the core. All 
parts of the wire in either convolution are substantially parallel 
with the coincident parts of the other convolution in the same coil, 
and all the coils can readily be loosely applied to the core, the pins 
a a ra in position, and the sides of the coils pressed into proper 
relations with the periphery of the core, without any material 
= of the wire at the ends of the coils. (Sealed June 15, 


2313A. S. Z. de Ferranti, Hampstead, Middlesex. 


Improved Means for Cotetnies a Uniform Con- | 


tinuous Current from Dynamo- 

(8d. 3 Figs.) February 15, 1888.—This invention consists in the 
use of self-induction coils or condensers in connection with 
dynamo-electrical machines. Fig. 1 is a diagram view of a dynamo 
for{producing an alternating current, and the induction coils, &c. 
Ais the dynamo, B the commutator, and C the mains leading 
therefrom. D is a self-induction coil placed across the mains, E 
the induction coil in series with the mains, and F the electric 
motor. Gis a secondary battery which can be charged by the 
equalised current. The coil E will, at each rise of the current, 
offer obstruction to it, and so decreases the total amount of rise 
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in the current. The coil D will take up current as the strength 
of current rises, and give off current as the strength decreases, 
so diminishing the fall in each pulsation of the current. In 
this way the current will be rendered more uniform in 
strength, and suitable for working an electro-motor engine or for 
charging a secondary battery, or for other like uses. The self- 
induction coil placed across the mains may be used without any 
coil placed in series with them. Fig. 2 is a diagram showing a 
condenser used with the mains to effect the same object. A self- 
induction coil may also be used with the winding which is around 
one portion of the core coupled in parallel across the mains, whilst 
a second winding around another portion of the core is in series 
with the mains. (Sealed April 23, 1889). 


3235. G. Miot, Paris. Improvements in Multi- 
polar D mo-Electric Mac: es. (Sd. 2 Figs.) March 
2, 1888.—This invention has reference principally to the employ- 
ment of a number of magnetic fields of force equal to half the 
number of the poles, in contradistinction to other machines of this 
class, which require as many fields as there are poles. Fig. 1 
illustrates a dynamo with six poles, and which is provided with 
three field magnets A, B, C, independent of one another; it also 
illustrates the arrangement of each of the magnetic fields, the full- 
line arrows indicating the direction of the propagation of the 
current in the armature. The traces in full and broken lines 
represent the elementary bobbins and the plates of the commutator, 
together with the method of coupling. The small dotted arrows 
indicate the direction of the current induced before each of the 
poles in the convolutions of the coils shown in full lines. The in- 
duced currents of the six parts of the armature are collected by two 








pairs of brushes fixed in such a manner that one of the pairs is 
situated at or over a pole of one name, and the other pair at or 
over another pole of the opposite name. Fig. 2 illustrates dia- 
grammatically the improved dynamo machine. It consists of three 
flat or curved field-magnets, quite independent of one another, and 
so disposed as not to offer any consequent poles. The circum- 
ference is divided into three parts by the radii O X, O X1, O XU, 
and the poles of opposite names A and B, C and D, E and F, are 
symmetrical to the straight lines O X,O X!1,O XU. The induced 
currents are collected by means of three brushes K, L, M, the 
outer ones K and M being connected for quantity and forming one 
of the poles, the middle brush L forming the other pole of the 
dynamo. The outer brushes are at the most 120 deg. apart. In 
certain cases it is advantageous to —9 four brushes as shown 
in Fig. 1, in which the brushes are coupled up for quantity, b with 
bl, and bl with b1. The former are situated at a north magnetic 
pole and the two others at a south pole. (Sealed July 13, 1888). 


SWITCHES, &c. 


2251. A. Graha London. Improvements in 
Switches for Electric Circuits, [8d. 4 Figs.) February 
14, 1888.—Mounted on a board are a series of contact pieces to 
which the communicating wires are led. A contact maker, capable 
of movement in front or behind these contacts, completes the 
circuit with the telephone, &c , according to which piece is in 
contact therewith. the movable contact indicates which contacts 
have been made, and is retained in position by a catch acted 
upon by a device operated by a push button, so that the catch is 
released when the contact returns to its normal position. (Sealed 
March 1, 1889). 


3483. F. T. Schmidt, Bradford, Yorks. Improve- 
ments in Electrical Switches. (6d. 5 Figs.) March 7, 




















1888.—To the insulated base A are secured two terminals B, B!, 
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lating material, and mounted on a pin P in the centre. In an 
annular groove in the disc is a spirial spring, compressed between 
the collar P! and the top of the groove, thus when out of circuit 
keeping the disc tight against collar R!. At the back of the disc is 
a retainer D! against which the arm E is pressed by a spring. On 
the opposite side of the disc are secured two surface plates G, G!, 
which are reduced in thickness at one end, insulating material 
being placed at the end of each. A double metallic connection 
is formed between the plates G, G1 by fusible wires R. Each pro- 
jecting flange F of the terminals is reduced in thickness at one 
end, so that on turning the disc D in the direction of the arrow by 
the handle, the reduced portions of the plates G, G! come in 
contact with the reduced portions of the flanges F, and the spring 
yielding allows the disc D to move nearer the base A, and the 
plates G, G! to slide under and in contact with the fanges F, thus 
completing the circuit and preventing corrosion of the metallic 
surfaces by the rubbing contact, the circuit being broken on again 
turning the disc in the same direction until the next flat of the 
retainer is in contact with the arm E. (Sealed June 22, 1888.) 


16,099. C. M. Dorman and R. A. Smith, Manchester. 
paerevemants in the Construction of Electrical 
Switches, Cut-Outs, Ceiling and Wall Connectors. (87. 
9 Figs.] November 7, 1888.—This invention relates to that class 
of electrical switches, cut-outs, ceiling and wall connectors which 
are mounted on porcelain, slate, or other incombustible bases, and 
refers principally to the method of attaching the cover to the 
base, and in the case of switches to a method of pivotting the con- 
tact arm. Figs. land 2 are a section and plan of a cut-out 
inclosed in the improved canister case. The insulating base is 
held down by screws b, which also secure the metallic base ¢ of the 
canister. The lid d of the case fits the base ¢. In Fig. 3 is shown 











the same arrangement applied to a switch, a hole being made in 
the cover d through which the handle ¢ can pass. To prevent the 
base ¢ turning round when the lid d is put on or taken off, a tab 
is formed by turning up a small tongue f of the base, which pro- 
jects into a recess made in the insulating base for its reception. 
In the switch shown in Figs. 3 and 4 the cost of construction is 
lessened, by erecting pillars to form the cam on the stamped sheet 
metal contact arm, allowing the said arm to take its bearing on 
a peg fixed or revolving in the baseplate of the switch, instead of 
as formerly, casting in one solid piece the contact arm, cam, and 
peg, which took its bearing in a hole in the baseplate of the 
switch. (Sealed March 1, 1889). 


LAMPS, &c. 


2125. W.Rowbotham, Manchester. An Improved 
Method of Constructing and Regulating Arc ps. 
[8d. 3 Figs.) February 11, 1888.—A tube acts as a guide for the 
positive or upper carbon-holder, and at the top of said tube is fixed 
a platform J carrying on its underside two solenoids, one, A, wound 
with thick wire and connected in the main circuit, known as the 
series solenoid, and the other, B, of fine wire connected as a by- 
or shunt to the lamp circuit, known as the shunt solenoid. On the 
top of J are fixed two bearers carrying a spindle on which is 
slaced a wheel which works inside a larger loose wheel F, there 
veing a suitable brake attachment I between the fixed wheel and 
the loose wheel F. The wheel F is grooved and a chain attached 
to and passed partly round it, which chain is attached at its other 
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end to an iron core B! which works in the solenoid B. A similar 
iron core A! is employed in the solenoid A, the chain from 
which is also attac to wheel F clear of the brake. The 
centre part of fixed wheel is toothed, over which passes a flexible 
rack attached to the —_ carbon-holder C, the other end of said 
rack passing over a guide pulley and being fixed to the carbon- 
holder D, but insulated therefrom. On a current passing through 
the lamp, it — also through solenoid A and causes it to exert 
a magnetic force and so lift the core Al, being so arranged that 
the lift is proportional to the amount of current flowing through, 
and the core B! being weighted, it applies the brake and turns the 
wheels, thereby separating the carbons until checked by the core 





having flanges F projecting over the disc D, composed of insu- 
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Al; then as the arc increases by the consumption of carbon, less 
current passes through the lamp circuit, allowing the core A! to 
descend, and this motion continues until A! is low enough to 
allow the core B! to release the brake I, allowing the fixed wheel 
to rotate under the control of the balancing forces of the core B!, 
and the balance weight C maintaining a constant equal distance 
between the points of the carbons. (Sealed April 23, 1889.) 


5362, J. H. Holmes, Newcastle-on-Tyne. Improve- 
ments in Arc Lamps, (8d. 3 Figs.) April 11, 1888,—The 
upper carbon A is carried by a rod B which slides in a bearing 
formed by a central pillar C. G is a swinging bar pivotted to C. 
It carries an armature H situated in front of an electro-magnet E. 
An adjustable spring K acts upon the bar G to maintain it approxi- 
mately parallei to the rod B. The magnet E is arranged as a shunt 
to the arc. The current proceeds from the positive terminal of the 
battery to the contact screw J, thence through the contact piece 
and through the coils of magnet to the negative terminal. As the 
carbons waste there is an augmentation of the current in the 
magnet E. When the length of the arc exceeds the amount for 
which the lamp is adjusted, the armature H is moved towards the 
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poles of the magnet, carrying with it the bar G. By this motion a 
spring F is pressed more strongly on aslipper bloch D, which bears 
against the rod B, causing it to move downwards with the rod. 
But the movement of bar G breaks the circuit, and the magnet 
loses its power. The bar then swings back under the influence of 
spring F, which bends under the influence of its own elasticity, 
and at the same time its pressure on block D decreases and the 
block moves upwards, The action of gravity upon rod B prevents 
it moving upwards with the block D. The lower electrode is car- 
ried upon the armature of an electro-magnet which is included in 
the main circuit, so that as soon as the current is started the arma- 
ture is drawn down in opposition to the force of a spring, and the 
arc is thus struck. (Sealed August 8, 1888). 


MISCELLANEOUS, 


1383, F. Borel, Cortaillod, and E, Paccaud, Lau- 
sanne, Switzerland. Electric Apparatus for Use 
either as an Electro-Motor or as an Electric Current 
Meter, [lld. 8 Figs.) Jannary 30, 1888,—Iin this apparatus a 
soft iron disc 6 is mounted on an axis a. ¢,¢ are stationary coils 
surrounding the disc b, and through which the current to be 
measured passes. This current inductively influences the disc and 
produces poles concentrated more or less at the parts marked — 
and +. dis a soft iron frame around the disc b, and e, e are coils 
upon this frame, wound in a different plane to the coils ¢; by 
these coils stationary poles are produced concentrated by the metal 
frame more or less at the points marked - and +. These poles 
repel and attract the poles in the disc or movable part, and thereby 
cause rotation. A worm on the axis @ drives a counting train 
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in the usual manner. g isa fly upon the axis by which its rota- 
tion is suitably retarded, The coils ¢ and e may, according to 
the indication desired to be obtained, be both in the same circuit 
—say in one of the main leads of an electric light circuit, and either 
in series or parallel—or one may be in one of the main leads whilst 
the other is in a shunt across the leads, or in place of being directly 
upon the circuit, one or both of the coils may be in the secondary 
circuit of a converter of which the pong J is connected as above 
stated. The apparatus may be used asa current indicator, a spring 
being — to resist and prevent the complete rotation of the 
axisa@. The angle through which the axis turns will then be a 
measure of the strength of the current. The winding of the coils 
should be adapted to the current which hey are required to carry, 
and such as to produce a sufficient but not excessive magnetisa- 
tion. (Sealed February 8, 1889.) 


2315. S. Z. de Ferranti, Hampstead, Middlesex. 
Improvements in Electrical Mains. (Sd. 4 Figs.] Feb- 
ruary 15, 1888.—The central portions of conductors for conveying 
alternating currents of high tension are, as is known, of little ser- 
vice in conveying the current. To remedy this each conductor is 
formed, according to this invention, as a flexible cable composed 
of a number of thinly insulated wires of small diameter with insu- 
lating material surrounding the whole assemblage of wires. The 
insulated wires are formed into a number of small ropes, and are 
laid around a central core of hemp, as in Fig. 1, to form a rope of 
larger diameter. Or each conductor may be made of two or more 
concentric tubes drawn one over the other with thin insulating 
material between them. Atthe junctions between theseveral lengths 
forming a main, the joint is made between the adjoining ends of the 


of main, inserted between them. The joints for the outer con- 
ductor are also made by causing bevelled ends of the conductors 
to be brought against bevelled surfaces on the inner side of a piece 
of main. The inner tubular connection is split longitudinally so 
that when the ends of the outer conductors are pressed inwards 
by the inclines, it may yield and allow all surfaces to be brought 
into close contact. A is the inner conductor made up of a series 
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of tubes drawn down one over the other. B the similarly formed 
outer conductor. C the insulation between the two. D the inner 
tubular connecting piece, and E the outer connecting ring. (Ac- 
cepted February 13, 1889). 


2450. W. Hibbert, London. Improvements in Elec- 
trical Measuring Instruments, (8d. 7 Figs.) Feb- 
ruary 18, 1888.—This invention consists essentially of devices by 
which practically only one pole of a magnet or magnets is acted on 
by the current to be measured, and so arranging this one pole that 
its distance from a certain part of the conductor conveying the 
current to be measured remains constant, however much the 
magnet may be deflected.- A base @ adjustable by screws b has 
secured to it a frame c d e, through which passes a conductor 
fg, the limb f being secured to but insulated from the part ¢, 
while the limb g passes through but is insulated from the part d of 
the frame. The extremities of the conductor through which the 
current to be measured flows are connected to the terminal screws 
h, i, and to the upper part of limb / is fixed a needle or pivot k, 
supporting an agate cup 7 carrying a crossbar a, to which is 
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secured a vertical magnet » 8, the carrier plate 0, at its lower end, 
guiding it and insuring its rotation around the limb J, and ata 
constant distance from it. The system is balanced in a vertical 
plane by the adjustable screw weight p, and a pointer g is pro- 
vided for indicating on a scale the deflections of the magnet. 
The necessary resistance to rotation is provided by the spring s! 
connected to bar m and to screw t. As the limb f terminates at 
about the middle of the magnet » s, the upper pole is almost 
entirely outside the active influence of the current flowing in the 
conductor, When a current flows through conductor f g, it acts 
upon the magnet » 8, causing it to rotate around the vertical 
limb, and as the magnet remains at a uniform distance from said 
limb, the angular deflections, which are denoted by the pointer q 
attached to the bar m, are directly proportional to the strength of 
the current. (Sealed March 1, 1889). 


9991. W. R. Lake, London. (W. Humans, Cambridge, 
Mass., U.S.A.) Improvements in Magneto-Electric 
Apparatus. [8d. 5 Figs.) July 10, 1888.—The main feature of 
this invention is a double armature composed of two cores each 
with its coil, both cores and both coils being arranged on a single 
axis in order to form an armature, adapted for use as a double 
revolving armature. A, Al, A2, A5, are four magnets whose eight 
poles are arranged together to form two north poles and two south 
poles. When the armatures B, B! are in the position shown in 
the drawing, the current in both coils is in the same direction. 
Wire b is in electrical connection by wire }! with the half-ring d, 
while wire b2 is in connection by wire b? with half-ring d1, conse- 
quently brush f is one pole and brush f! the other pole, and the 
wire f2 joining them represents the line wire. When the N end 





of B! leaves pole-piece a? and the S end of B! pole-piece a, and 
simultaneously the N of B leaves pole a! and S of B pole-piece a, 
the current is reversed, consequently there are two currents in one 
direction fand two currents in the oppposite direction for each 
revolution of the armatures B, B!. The polarity of the half-ring 
d is always opposed to that of d!, and these rings are insulated one 
from the other ; but one is in connection with one end of the line 
wire, and the other with the other end of the line wire, by means 
of the brushes f, 1. The armatures are connected by discs, and 
separated by non-magnetic bars g*. These discs support journals 
which enter boxes in bridge pieces, one on each side of the appa- 
ratus. A pinion on one journal meshes with the driving gear, to 
the ?2. of which a handle is attached. (Sealed November 16, 
1888). 


zetepmene Line Circuits, (8d. 3 Figs.) August 4, 1888.— 
The objects of this invention are to destroy the noise produced in 
telephones by earth currents, the telegraphic induction of adjacent 
telegraph wires, and the telephonic induction of adjacent wires. 
The invention consists in cutting the metallic circuit at each 
station and reuniting the two ends by a column of alcohol, which 
is formed by a glass U-shaped tube filled with the liquid. The 
mouth of each of its branches is closed by an india-rubber cork, 
pierced from top to bottom in such a way as to admit of the passage 
of aconducting wire. A silvered copper wire is introduced into 
the left branch and pushed in until the end, plunging into the 
liquid, has passed the bend of the tube and gone up about one- 
third in the right branch. The bs end of this wire is connected 
with the left boundary of the board by an invisible wire. A second 
rod, of the same metal and diameter, but not so long, passes 
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through the cork of the right branch so as to be able to slide at 
will, and goes down this branch until it meets the end of the wire 
of the left branch, The upper edge of this rod is connected by an 
invisible wire with the right boundary of the top of the board. The 
end of each of these rods is provided with a silvered disc, of a less 
diameter than the tube, and the more apart these discs are drawn, 
the more is the induction effaced, the speech being transmitted by 
the volume of alcohol contained between the discs. On the other 
hand, the earth currents have not sufficient energy to cross the 
hydraulic column. In addition, the induced currents arising from 
the adjacent wires being only tertiary or quarternary currents, 
have not sufficient power to overcome the liquid volume. The 
U tube may be replaced by a cylindrical receiver of larger dimen- 
sions filled with alcohol. (Sealed November 16, 1888). 


12,437. W.A. Conner and J. W. Marsh, Pittsburgh, 
Penn., U. Improvements in Electrical Con- 
ductors or Cables, (8d. 2 Fiys.| August 29, 1888.—In the 
construction of cables according to this invention, a central core 1 
is first provided, over which is placed an insulating covering 2, and 
over this are arranged a series of conductors 3, 4, and 5. In order 
that a larger number of conductors, having a given cross-section, 
may be put in a smaller cable and still maintain the necessary in- 
sulating space between them than in any other form or arrange- 
ment, each conductor is formed so that its breadth exceeds its 
thickness, and they may be said to represent in cross-section a 





segment of a ring or cylinder. The conductors 3, 4, and 5 may be 
covered and separated by a layer of insulating material, and over 
this may be placed another layer of conductors 6, 7, 8, &c., which 
have the same characteristics. The conductor 6 is shown asa 
single ribbon or strip of metal, and the conductor 7 as made up of 
a number of thin ribbons superposed one upon the other. Over 
this layer of conductors, and between each in turn is placed 
another layer of insulating material 10, and over that is preferably 
placed a protecting covering 11 of lead. The conductors are pre- 
ferably arranged around the core in a long spiral. (Sealed Decem- 
ber 21, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





A DovsiE-TuRRETTED Monttor.—The double-turretted 
monitor Puritan, the largest vessel of her class in the 
United States Navy, which was lately removed from 
League Island to Norfolk, to receive additional machinery, 
will be completed at the Brooklyn Navy Yard. The 
vessel is built of iron throughout, armoured with a steel 
armour belt extending the entire length of the vessel, 
and she carries four 10-in. breechloading rifles. She has a 
powerful ram, very strongly secured, and is fitted with a 
steam-steering gear and steam windlass. On the top of 
the armour belt is worked an armour deck 2 in. in thick- 
ness. The principal dimensions of the Puritan are as 
follows : Length between perpendiculars, 280 ft. ; length 
on load line, 291 ft. ; length over all, 295 ft. 84 in.; breadth 
extreme, 60 ft. 14in. ; depth from fore line to top of main 
deck beams at middle line, 20 ft. 9in. ; draught, 18ft. 24in.; 
area of greatest immersed transverse section, 1037 ft. ; 
displacement to load water line, 6000 tons; indicated 
horse-power, 3000 ; maximum speed, 13 knots per hour; 
armour on sides, 12in. ; armour on turrets, 114 1n. 





WEIGHTS OF BripGE Trusses.—Professor A. J. du 
Bois has proposed the following empirical formula for the 
total weight of ironwork in a bridge of ordinary (American) 
construction, including the floor system : 

+b1 


: cane a 
Total weight of iron in pounds= | — 


l 
where / denotes the span, and a, b, and ¢ are constants 
depending on the class of traffic, viz. : 
Plate Truss 
Girders. Spans. 
a=124,720 301,900 
bios 3415 *562 


oe engines with train 
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innercompound tubularconductors, by cutting them off on the bevel 
and making their ends abut against conical ends of a short piece 


11,338. L. Kelner, Brussels. Improvements in 
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| and will add to our record of the contents of the Ex- 

THE STATION OF ST. LAZARE, hibition. The Western Railway of France, if not 
In one of the lateral galleries of the Machinery | one of the largest is one of the most important, as 
Hall, at the extreme end nearest the Avenue de | it is one of the oldest railway systems of France. 
Suffren, and above the space devoted to the heavier |To us the line possesses associations of especial 
exhibits of railway material, is a large collection of | interest on account of the large share which Eng- 
objects belonging to the same class, but which on |lishmen had in its construction and management 
account of their smaller dimensions are more suitably |for many years, and up to the present time the 
placed in the gallery. Amongst these is an in- | English spirit is still strikingly apparent among the 
teresting contribution from the Western Railway of officials of the company, a fact which in some 





which are so crowded during the summer; it passes 
through the rich and pleasant lands of Brittany and 
Normandy, throwing out many branches, tappi 
the country districts and bringing their farm an 
dairy produce within a reasonable distance of 
Paris ; it goes southward as far as Nantes and St. 
Nazaire, making direct communication with the 
important harbour works in progress there, and it 
runs northward to Amiens. Almost every one is 
familiar with the cheap and agreeable route—so far 
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France; it comprises a large and well-executed 
model of the St. Lazare Station, a number of draw- 
ings of old and modern rolling stock, sections and 
plans of works, detailed drawings of the hydraulic 
installation at the terminal station, and a number of 
other objects. This new station of St. Lazare pos- 
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sesses a great many features of interest, and as it was 








one of the places visited by the Institution of Me- 





chanical Engineers during their recent visit to Paris, 
we think it worth while to devote some little space 
to a description of the station as it now exists after 
very considerable changes and additions; more 
especially as such a description answers the double 
purpose of giving information to engineering visitors, 








as the railway journey is concerned—which the 


respects is very pleasant. From the terminal sta- 
London and Brighton and the Western companies 


tion in Paris the lines of the Western Railway 
stretch away to several important seaports on the 
northern and western coasts of France; to Brest 
and St. Malo, to Cherbourg, Le Havre and Dieppe, 
and to many of the favourite watering-places 


offer to the tourists between London and Paris. In 
spite of the long sea crossing, the discomforts of 
which are reduced to a minimum by the magnificent 
steamers now in service, this road to Paris is 4 
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pleasant one, and this year especially the com- 
panies have all they can do to manage their pas- 
senger traffic. Certainly their terminal station 
in Paris offers the great advantage of being in a 
central situation and in close proximity to the prin- 
cipal region of hotels, and as now reorganised the 
arrangements placed at the disposal of travellers 
leave little to be desired. 

The St. Lazare Station covers an area of 27 acres, 
and is laid out upon the side of a hill; it ex- 
tends from the Boulevard des Batignolles, where 
the street level is 53.78 m., to the Rue St. La- 
zare, where it is 32.65 m., so that between these 
two limiting streets there is a fall of nearly 70 ft.; 
the average level of the station yard is about 38, so 
that while at the end adjoining the Rue St. Lazare, 
where the station buildings are situated, the rails 
are 17 ft. above the street level, they pass under a 
tunnel at the Boulevard des Batignolles more than 
49 ft. below. It is now nearly twenty-five years 
since the first reconstruction of the St. Lazare 
Station was commenced, and the surrounding 
district was laid out into streets, on which were to 
be erected rows of fine residential houses and 
important shops ; the central point of this improve- 
ment scheme lay almost in the middle of the 
present station yard; around this point it was 
decided to construct a large circular open space 
about 170 ft. in diameter ; from this open space 
were to radiate six large streets: the Rue de 
Londres, the Rue de Berlin, the Rue de St. Peters- 
bourg, the Rue de Constantinople, the Rue de 
Madrid, and the Rue de Vienne; for the new 
quarter was to be called the Quartier de Europe, 
and all the streets within it were to be named after 
the capitals of European countries. To render this 
scheme possible, a work was undertaken which was 

erhaps at that time the most remarkable of its 
Kind, and which stands to-day a monument to the 
skill of its engineer, M. Clerc, who was then, as he 
is now, one of the principal officers of the company. 
Those of our readers who are interested in knowing 
the details of this extensive work, we refer to one of 
our very early volumes, where they will find it fully 
described and illustrated (see ENGINEERING, Vol. ii., 
pages 299 and 310). The two-page plan of the 
station which we publish in this issue shows the 
position of this bridge, its abutments and piers, and 
the outline of its parapets; the roadway of the 
bridge stands about 23 ft. above the level of the 
rails. The great construction project which had 
the Pont de l’Europe—so the new bridge was called 
—as a centre, was speedily carried into execution, 
and the St. Lazare Station became surrounded with 
fine buildings, which greatly raised the character 
of the neighbourhood ; the station arrangements as 
they were then completed have remained with but 
comparatively slight alterations until recently, but 
constantly increasing traffic has made a reconstruc- 
tion to a considerable degree, and reorganisation to 
a still greater extent, absolute necessities. These 
works are so recent that they are not yet quite com- 
pleted, but our plan shows them exactly as they 
will exist in the course of a few weeks. 

On land belonging to the company adjoining the 
Rue St. Lazare, an hotel with a facade of 275 ft. 
and a depth of about 115 ft. has been erected. This 
hotel, which was completed only in time to receive 
the Exhibition visitors, and which is fitted up in 
most luxurious fashion, is called the Terminus, 
and is managed by the proprietors of the famous 
Magazins du Louvre. Behind it stands the facade of 
the new station building which is connected with 
the first floor of the hotel by a light foot-bridge 
erected for the convenience of visitors. In front of 
the buildings and on each side of the hotel are two 
court-yards ; that on the right hand for the main 
line service, and that on the left for the suburban 
traffic; the frontage of the station buildings is 
about 700 ft. and its depth 150 ft.; its princi 
architectural features are a large general waiting 
gallery, over 60 ft. in width ~ extending nearly 
the whole length of the station building. On one 
side of this gallery—the side towards the court-yard 
—are approaches, booking offices, and waiting- 
rooms ; on the other, the side towards the plat- 
forms, are waiting-rooms, exits, entrances, elevators, 
&c. We have seen that the rail level at this end 
of the line is considerably above that of the street ; 
if we refer to the plan we shall see what arrange- 
ments have been made to overcome the difference 
in height. The level of the floor of the general 
waiting gallery is 39.04 throughout; the level of 
the court-yard for the suburban traffic is 33.88 ; that 
of the main court-yard is somewhat lower (33.77) ; 








there is thus a difference of between 16 ft. and 
17 ft. between the two levels. Taking first the 
suburban traffic end, the passenger enters a wide 
portal and goes up a broad flight of steps. Walk- 
ing towards the centre of the gallery he passes first 
some offices and a service staircase on his right- 
hand side, then comes the booking office for Ver- 
sailles, followed by that of St. Germain ; this latter 
is made longer, and the booking offices are divided 
to allow of a passage way from the hotel foot-bridge 
into the gallery. Beyond the St. Germain booking 
office comes that of Argenteuil ; this completes this 
portion of the station service, to which it will be seen 
considerable space has been allotted to accommodate 
the enormous holiday traffic that pours out of Paris 
on Sundays and féte days to the favourite resorts 
in the suburbs. On the other side of the gallery 
and adjoining the platform a width of about 40 ft. 
has been divided up into a large number of passages 
and waiting-rooms, one such room being provided 
for Auteuil, another for Versailles, and so on; the 
rest of the space is filled with offices for the station 
master, the octroi officers, cloak-rooms, &c. 

Passing the main lines court-yard we enter a 
great vestibule built on the lower level, and from 
which staircases to the right and left lead up into 
the general waiting gallery ; opposite these stairs is 
the main waiting-room for these lines, and the 
spaces on both sides are occupied by baggage lifts 
which are necessary for raising the heavy luggage 
from the street to the railroad, that is to say ap- 
proximately to the level of the waiting-room floor. 
A number of offices facing on the Rue de Rome, 
and others which abut upon the Rues d’Amsterdam 
and de Londres complete the new station build- 
ings. The station is covered bya roof which has 
been built for some years for a distance of about 
500 ft. ; beyond that to the end of the yard at the 
Boulevard des Batignolles the area is uncovered. 
A wide platform runs for the whole length of the 
station building, and a number of platforms start 
from it, most of them extending as far as the signal 
bridge that traverses the yard from one corner of 
the Pont de l'Europe to the company’s offices in the 
Rue de Rome. The arrangement of lines and plat- 
forms corresponds with that of the booking offices 
and waiting-rooms ; platforms 1 to 16 (see plan) are 
devoted to working the suburban traffic, while 

latforms 17 to 28 belong to the main lines. The 
atter section of the station is of course the more 
important on account of the heavy luggage arriving 
in Paris or being despatched to London or the 
Havre. The general arrangements adopted for 
handling and examining passengers’ baggage are 
clearly shown on the plan. 

The eight main lines are run together to enable 
them to pass under one span of the Pont de 
Europe, the two other spans being occupied by 
the local lines. Beyond the signal bridge crossing 
the yard three signal-boxes are established, one for 
the main lines and two for the suburban. 

On the other side of the bridge are three coal 
stages each furnished with an hydraulic crane. 
Beyond and running parallel with the Rue de 
Berne is the goods yard of the company, rather 
limited as to extent, and the working of which is 
made all the more difficult by the difference of 
level (nearly 33 ft.) between the street and the rails. 
The goods station is in two stories, the upper one 
of which, adjoining the Rue de Berne and the Rue 
St. Petersbourg, is shown in the detached plan. 
The goods sidings extend nearly as far as the 
Boulevard des Batignolles, and it is at this end that 
the electric light station is located. 

We may now pass on to consider a very interest- 
ing feature of this station, the hydraulic machinery, 
which comprises some heavy lifts in the goods 
station, cranes in the yard, and—more recently— 
some combined turntables and traversers—marked 
A A on the plan—capstans, B B, and lifts for 
light luggage. 

The new goods station, asshown on the plan, was 
constructed about 1884, and instructions were given 
to M. Bouissou, engineer of fixed plant, to prepare 
the necessary designs. The nature of the situation 
as we have already described it, made it absolutely 
necessary to construct the depét in two stages, one 
on the station and the other on the street level, and 
into which latter all the freight would be delivered 
prior to being despatched. As will be understood 
by reference to the plan, the lower station level is 
covered for a considerable area; within this 
covered space there are five lines connected to 
eight sidings in the yards, and also, of course, to the 
main lines. The heavy freight received at the 








street level of the station for transmission, or in the 
station below for delivery in Paris, has to be raised 
or lowered by two hydraulic wagon lifts, which are 
shown on the plans at C and D; for handling the 
lighter articles of freight, small lifts were provided 
within the station building adjoining the street, 
and marked EF. As will be seen on the plan, the 
upper station contains four lines of way connected 
by a transverse line near the middle, and by another 
at the end of the station ; this latter, however, only 
joins three lines, the fourth being stopped short at 
the limit of the company’s property. There is also 
a third longitudinal traverse between lines 1 and 2, 
close to the wagon lift A. Nine turntables are 
placed at the intersections of the longitudinal and 
transverse lines. Between tracks 2 and 3 is a paved 
wagon road about 33 ft. wide, and platforms G H 
are placed between tracks 1 and 2 and 3 and 4; a 
horse and cattle quay I is also provided on plat- 
form G. Five cranes marked Nos. 1 to 5 are 
placed on the platforms G and H for handling the 
freight ; of these, four have a lift of 1.5 tons, and 
one of 3tons. The loaded wagons are controlled 
by means of capstans. The wagon hoists, lifts, 
cranes, and capstans are worked by hydraulic 
power, the water being delivered to the various 
apparatus under a pressure of about 700 lb. to the 
inch ; they are connected by a system of pipes to 
an accumulator placed in the lower station, and 
which is in communication with two other accumu- 
lators at the power station, that is placed at 
Batignolles, and which contains an ample boiler 
and engine supply for an excess of power to 
what is already required. In the trenches and 
subways containing the mains are laid two sets of 
pipes, one containing those conveying the water 
under pressure to the different cranes, &c., the 
other the pipes for delivering back the water after 
it has been used, to the reservoir at Batignolles. 
Of course the principal hydraulic work done at the 
St. Petersbourg Station consists in raising and 
lowering the loaded and empty wagons; about 200 
lifts are made per day, the maximum rising to 40 
wagons per hour at two or three periods of each 
day. Referring again for a moment to the plan 
Fig. 2, the accumulator is shown at J ; the posi- 
tions of the six capstans above mentioned are 
shown at K; 1/1, &c., are guide pulleys ; m im are 
2-ton weighing machines on the cattle dock; 7 is a 
weigh-bridge on the middle transverse line ; and o 
and p p are 2-ton weighing machines. The posi- 
tions of the various lifts are shown on the general 
plan of the lower level (Fig. 2), as well as those of 
the wagon hoists; it will be noticed that of these 
latter the one marked C is placed at the end of the 
line 1; for this reason it varies slightly in detail 
from the hoist D. 

The hydraulic capstans, of which several more 
are used in the station than those shown in plan 
Fig. 2, are illustrated by Figs. 3 to 5 (see two- 
page engraving). They differ from the ori- 
ginal design, which proposed the use of three 
hydraulic cylinders, the plunger rods of which 
were connected at the same point to the vertical 
shaft. As constructed, however, the crank of this 
shaft is sufficiently long to receive the eccentrics of 
the three piston-rods, the cylinders being arranged 
in different planes as shown in Figs. 3 and 4, where 
A are the pressure mains, B the exhaust pipes, C 
the pipes establishing communication between the 
cylinders 1, 2, and 3; E is the slide valve worked 
from the eccentric E'. The capstan engines are 
inclosed in a cast-iron box bolted to the girders, in 
the case of the upper floor, and set in the ground 
for the low level ; they can be started and stopped 
by the pedal F that controls the valve F'; as will 
be noticed their capstans are so made that they can 
be set either right or left handed. The tractive 
effort exerted by the smaller drum, which is 
15.75 in. in diameter, is 880 lb.; that of the larger 
drum, 23.62 in. in diameter, is 583 lb. 

Fig. 6 gives a general idea of the 1.5-ton cranes 
as they were designed, but some slight modifica- 
tions were afterwards made. The chain D D passes 
over the pulleys E and F, and then down the centre 
of the crane, just below which is a third pulley F'. 
After this it passes around two systems of double 
pulleys G G', forming a fourfold purchase. One 
of these sets of pulleys is mounted on the bottom 
of the hydraulic cylinder, and the other, G?, is fixed 
to the head of the plunger. The movements of the 
crane are controlled by a lever and ordinary valve 
distribution. The turning of the crane post is 
effected by a second hydraulic cylinder with pulleys 
arranged as already described, the chain passing 
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round a grooved drum at the bottom of the post. 
The average number of operations for each crane is 
400 per day, and the consumption of water during 
the same time is about 400 cubic feet, or 25.5 ft. 
per hour. The 3 and 5-ton cranes, being used only 
some eighty times a day, consumed proportionately 
ess water. The capstans, with 300 operations a 
day, use 317 cubic feet, or 13.25 ft. per hour. 

Figs. 7 to 14 (see pages 29 and 48) illustrate 
the wagon hoists by which trucks are raised 
and lowered peeled the two sets of rails in 
the goods station at the Rue St. Petersbourg. 
The platforms are 26ft. 3in. long and 10ft. Gin. 
wide. Beneath each table are placed three 
rams, which can be used together or two at a 
time, or singly, according to the load that has to 
be dealt with. The position of the handwheels 
controlling the valves is shown in Fig. 8, and the 
distribution is so arranged that water can be 
admitted into one cylinder or simultaneously into 
two or three, according to circumstances. The 
water discharged from the cylinders is delivered 
back to the reservoir at Batignolles by the return 
mains, but instead of flowing into them direct, it 
passes into a small auxiliary accumulator a (Fig. 9), 
which forces it slowly back. This system of 
economising water is carried out through the whole 
installation. One of the hoists—that marked 
B in plan, Fig. 12—being placed in the middle 
of the line on the street level, it was neces- 
sary to provide a platform carrying a pair of 
rails, so that when this hoist is lowered the 
line should not be interrupted for working the 
hoist A, which being at the end of the line did not 
require that any such provision should be made for 
it. Fig. 10 is a plan showing the hinged platform 
closed, and Fig. 8 indicates its position by dotted 
lines when it is open. Two small hydraulic rams 
operate the leaves of this platform. In order to 
provide against the effects of expansion and con- 
traction of the ironwork carrying the upper level of 
the station, the guiding arrangements of the hoists 
are placed on one side, and consist of three strongly 
framed stanchions; on the other side there is 
sufficient clearance left to prevent the hoists from 
binding. Fig. 13 is a diagram showing the arrange- 
ment of pipes to and from the cylinder. In this 
diagram, P P! P? show the central and lateral 
presses respectively, and a! a® are the distri- 
bution valves; c is the admission valve to the 
central press and D its exhaust valve ; E and F are 
the corresponding valves for the side presses. The 
pressure main is shown at G, and H is the return 
pipe; I is the main leading to the central press, 
and J the pipe with branches to the side presses ; 
K is a branch from the pressure main, and the 
pipe O affords communication between the slide 
valve and distributing valves; S is the handwheel 
by which the admission and exhaust valves of the 
central press are controlled, and T is a similar 
handwheel for the side presses; X X are rods by 
which the platform can be started and stopped 
automatically, and Z! Z? are valves in connec- 
tion with the return main; Z! operates to fill 
the central press when the water under pres- 
sure is admitted only into the lateral presses, and 
Z? fills the lateral presses when the central press 
only is in action. During the ascent of the plat- 
form those pipes which are marked on the diagram 
with a strong black line serve as exhaust pipes, the 
water moving in a direction opposite to that of the 
arrows, towards the exhaust valves D and F, which 
are previously opened, the valves C and E being 
closed. The small accumulator on the return main 
already referred to is shown at a. An economy in 
working is effected by the so-called recuperat- 
ing device. The arrangement consists in utilis- 
ing the descent of a loaded wagon to force water 
into the central cylinder through the 
past the valve K. The minimum load under which 
this effect commences is 5.3 tons, descending with 
a speed of 11.8 in. a second. 

Fig. 14 shows diagrammatically the general ar- 
rangement of valves and levers. In this figure, 
A' is the distributing valve for the central press, 
and A? that for the lateral presses ; B is the slide 
valve controlling A and A,; G are rollers regu- 
lating the closing of the valves A and Az, actuated 
by the movement of the cams H. The water under 
pressure is delivered to the slide valve through the 
main M, and this valve being moved by the lever 

ve and W are levers for closing the distributing 
valves ; VV! are safety locks which hold the platform 
when it is in the highest position, and which are ope- 
rated autumatically by the rods x x ; the distribut- 
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ing valves can be worked automatically by the rods. 
The following Table gives minute particulars of 
the dimensions, cost, and efficiency of the hydraulic 











P= Results. 
Da 
8 —— 
Details of Hydraulic Installation at q 4 
St. Lazare. °. 83 3 
Eg |43| 3 
A S=| < 
Two boilers, total cost . | 7882. 
Working pressure Ib.| 128 114 85 
Quantity of water evaporated. per hour “ ws 1540 | 1279 
Coal consumed per hour ea on 193 | 165 
Water evaporated per 24 hours > tons} :. 17 14 
Two sets on engines and pumps, one cost} 27562. 
Horse-power indicated. . at “a 50 40 
Diameter of high-pressure cylinder. in.| 14.17 
Pa iow ee »» | 24.01 
pump plungers . oe 2 2.76 
Number of pumps A 
Stroke of steam cylinder and of pumps in.| 28.62 
Number of revolutions per minute . ae 50 40 
Pressure. at which water is delivered 
(746.7 lb. per sq. in.) 
= of pie at above pressure delivered 
Ato 50 revelations per minute + gals, 1.6 
a x ae 1.26 
Cost a fuel per 1000 gallons of water de- 
livered under pressure ae cent, 30 82 
— ‘od water delivered per hour ‘by ‘coc 
At 50 revelations cub. ft.) .. 918 
»» 40 ae Ae <a a aa oe | 7 
Three accumulators, total cost --| 25382. 
Diameter of plungers .. ee in.| 16.93 
Cross-section of plungers .in.| 226 
Stroke of plungers =a ‘ tt. in.| 16 4.85 
Maximum contents of one accumulator 
gals.) 165 
Maximum contents of three accumulators} 
- 8, 495 
Time required to filleach accumulator, sec.) .. 100 | 150 
One wagon hoist with hinged platform, 
total cost 1538/. 
One wagon hoist without hinged platform, 
total cost Ae 13041. 
Number of hydraulic rams .. 8 
Diameter of Fae rp .. in| 6.88 
Cross-section of ‘ve ° See in.| 87.17 
Length of stroke - . ft.in.| 31 6 
Quantity of water used: 
1. For = the platform empty = . 
5 61 
2. Ditto with a load of 10 tons tivo 
rams) 101 | 104 
8. Ditto with a load of 15 tons (three 
rams gals. 152 | 156 
Speed per second : 
1. With empty platform (one ram) in. ee 23 
2. With a 10-ton load (two rams).. ae as 39 23 
3. With a 15-ton load (three rams) a om 39 /|19.7 
Water used per second : 
: With weer platform (one ram) gals. “ 5 3.2 
2. With a 10-ton load (two rams).. ,, i 10.0 6.5 
8. With a 15-ton load (three rams) = 15.2 | 8.2 
Nine capstans in lower station, cost of each| 1521. 
Six capstans in be station ,, ” 1201. 
Number of cylinders in each oe 3 
Diameter of plungers .. . in.| 3.35 
Length of stroke.. +” 3.94 
Water used per revolution Ib. as 3.74 | 3.96 
Number of revolutions per second . 75 65 
Expenditure of water per second tor the 15 
capstans ) ae 4.18 | 3.3 
Four cranes (1.5 tons), cost of each .. -| 8592. 
Diameter of hoisting plungers in.| 6.10 
aa rotating aa = 3.94 
Maximum stroke of Soisting plungers__s,, 61 
- lift of crane. . ft.in.| 19 8 
Consumption of water for each maximum 
stroke .. «+ gals. 6.4 6.7 
Lowest hoisting speed | ersecond .. in. 39 89 
Time required for revolving crane .. sec. 10 50 
One 3 and 5- ton crane, total cost .-| 6541, 
Di of in.) 4.91 
Maximum stroke or liftings plungers in 61 
» _ height of lift . ft,in.} 19 8 
1. For 3-ton loads : 
Diameter of _— plunger .. in.| 9.05 
Water consumed for each maximum stroke 
als. 14.1 | 14.8 
Speed of lift per second ° - & 20 | 31.5 
me required for turning the crane sec. 15 50 
2. For 5-ton loads : 
Diameter of lifting plunger .. in.| 11.02 
Water consumed for each maximum stroke = 
an 22 
Speed of lift nonmeeet ° i ae 20 20 
Time required for turning the ‘crane sec. - 15 70 
Two 1-ton lifts, cost of each . --| 4962. 
Diameter of hoisting piston .. in.| 5.90 
Stroke - . ft.in.| 28 6 
Volume of water used for each litt gals.| 33.6 
Ascending speed per second . . a 39 23 
escending 39 |35.5 
Diameter of high- ‘pressure “compensating 
cylinder.. in.| 8.26 
Stroke of high- pressure compensating cy- 
linder .. -» im} 48.5 
Water consumed with each lift gals.) .. 87 189 
Diameter of low- oo compensating 
cylinder 16.54 
Stroke a ‘low- -pressure | compensating o- 
linder .. in.| 43.50 
One wagon traversing table, total cont ‘ 91. 
Length of traverser .. oe a ft.| 70 
Number of lines served. . aa a a 5 
Diameter of d mang ee : in.| 4.32 
Cast-iron mains, total cost “ --| 33800. 
Length of ditto under a ac ft.| 4364 
return mains.. . + » | 4462 
Diameter of pressure mains .. in.| 7.87 | 6.29] 3.94 
return mains 6.29 | 3.94 
Velocity of water in principal main when the 
consumption is — to —_ a by 
both engines .. 28.35 | 28.36 | 22.45 


























Summary. 
— Tons. £ 
Two boilers and one injector .. «-| 25.55 788 
» engines, pump, and pipe connections... 60.80 2,756 
Three accumulators : 

Apparatus Lem raped so-called . 65.93 
Cast iron weig 196,67 2,538 
One wagon hoist with binged platform 75.25 1,644 
withou' 20 ee 67.61 1,410 
Fifteen capstans .. « --| 60.34 2,328 
Sixty-two transmission pulleys oa aa 8.94 285 
Four cranes (1.5 ton a “ “ 42.19 1,488 
One crane ¢ to5 ~—. 19.31 554 
Two 1-ton lifts 7 31.06 992 
One wagon traverser 8.92 839 
engine os 1,200 
Cast-iron pressure and return ‘mains 271.46 3,380 
Pipe fittings, &. .. ‘ ee 11.14 360 
20,012 











installation which we have just described, the results 
given being those calculated, as well as those ob- 
tained from the actual experience of working. 

(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

IN our last issue, when dealing with the meeting 
of the Institution of Mechanical Engineers, just 
held in Paris, we gave an account of the proceed- 
ings on the first day, Tuesday, the 2nd inst. ; we 
now proceed with our report of the subsequent 
transactions. On the members assembling on the 
morning of Wednesday, the 3rd inst., in the theatre 
of the Conservatoire des Arts et Métiers, the 
President, Mr. Charles Cochrane, again occupying 
the chair, the first paper taken was that of Mr. 
Arthur Paget, of Loughborough, in which was de- 
scribed his machine* for 


Warp WEAVING AND KNITTING wiTHOUT WEFT. 


This paper we shall print in full in an early issue, 
and it will therefore be unnecessary for us to give 
here any description of the many ingenious con- 
trivances by which Mr. Paget has so successfully 
overcome the difficult problem he had set himself 
to solve. It should be stated, however, that in 
spite of the apparent intricacy of the many move- 
ments, the hi: mt is by no means difficult to 
follow if taken in detail. During the reading of the 
paper the action of the machine was made very plain 
to the audience by means of an excellent moving 
model, constructed thirty-two times the full size, 
and so arranged that each of the steps forming 
the stitches could be clearly seen. By means of 
this model a piece of bell-rope, which represented 
the fine yarn that would actually be used, was 
woven or knitted into a small piece of fabric. In 
addition to this large model, Mr. Paget had also 
prepared for distribution to the members a number 
of cards having printed on them a section of the 
portion of the machine at which the stitch is 
formed, each card, moreover, having mounted on 
it, in proper position, specimens of the actual 
needles, &c., used. These cards were of much 
service in making the whole matter clear. To the 
ordinary engineer or mechanic who has no special 
knowledge of such subjects, there is perhaps no 
more difficult task than the grasping of the anion 
of textile machinery. The details themselves taken 
individually may be simple, but they are so multi- 
tudinous, and so interdependent on each other, that 
it is difficult to take a comprehensive view of the 
whole scheme. In Mr. Paget’s warp weaver, how- 
ever, the whole arrangement is so well worked out, 
and each part performs its function in so perfect a 
manner, that once the method of working is seen 
and explained it is not at all difficult to master the 
whole mechanism. At the conclusion of the read- 
ing of the paper some very beautiful examples of 
the articles made by the machine were shown. 

The first speaker was Mr. B. A. Dobson, of 
Bolton, who said he had examined the machine in 
great detail, and was full of admiration for the 
masterly way in which the author had designed it 
to so perfectly meet the requirements of the case. 
The machine worked admirably in every way, but 
beyond all in speed. If he could have found a 
defect he should have thought it fair matter for 
criticism, and it would have given him material for 
discussion, but the truly scientific manner in which 
Mr. Paget had carried out the design left no room 
for questioning. He had referred to the high 
speed at which the machine worked, and this was 
not so much a matter for wonder in itself as 
the fact that it was associated with such smoothness 





* Some paspestre views of this machine were given on 


pages 730 and of our last volume. 
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of running. It was astonishing that there was 
no vibration. Certainly he had never seen any 
machine of a similar description with less of this 
objectionable feature, and it was a valuable lesson 
to all engaged in the manufacture of that class 
of machinery. One of the most interesting points 
was the remarkable celerity with which the changes 
were made in the character of the materials 
produced. The mechanism to effect this was de- 
scribed in the paper and constituted one of the most 
novel and cahias features in the design. The old 
type of knitting machines do not possess this device, 
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but still they have been largely employed. They are | 4j 
mostly constructed, Mr. Dobson went on to say, in au : 
Germany. They are beautifully made, and every- | Yf | 


Y) 
thing that can be done has been done to bring them | 7 f ppl , Yj; yy | | Y] 
to perfection. They cannot, however, by any possi- | //7/@ f yf y Ni 
bility, rival the present machine in speed, for it was | WT) VW MUP WW l=-y y, i} ]] 1) hy 
beyond their nature to do so. Mr. Paget had | CO 
obtained his high speed by an entirely different | 

?—y and by the small range of movement |ful application of mechanism. There were six 
1 


UY/ 


? 
e had adopted he could always work from/motions, and many of the actions were not ex 
six to ten times faster than an ordinary knitting | plained by the author ; indeed, the speaker con- 
machine. The shaping device was a most beauti- sidered it would take six papers, each as long ag 
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the one read, to describe them all. Mr. Dobson 
concluded by saying that he considered Mr. Paget’s 
machine one of the most remarkable inventions of 
modern times. 

Professor Alexander B.,W. Kennedy was the 
next speaker. He said he had had an opportunity 
of carefully examining this machine, and had seen 
it at work. In fact he had spent two days in its 
company, and the conclusion he had come to at the 
end of that time was that no man could say his 
mechanical education was complete until he had 
mastered the details of this machine. He had seen 
a row of needles, twelve to the inch, the machine 
being 84 im. wide, first weaving heavy towels. These 
towels were made side by side, and were finished 
in 15} minutes, which was equal to about twelve 
towels an hour, or one every five minutes, fully 
completed and fringed and ready for use except 
that they had to be cut apart. The machine 
anes by itself when it had made the requisite 
number of courses. Then, without any changing 
of the parts, the same machine wove side by side five 
ladies’ clouds. These were 6 ft. 6 in. long, and were 
finished in three minutes, which was equal to 100 
per hour. The towelling was 67 courses to the inch, 
and the clouds 2} courses to the inch, yet the same 
machine produced these two very fabrics so very 
unlike in appearance. The stitch was the same, 
the only difference being in its length, and the 
change was effected by the attendant simply pulling 
a lever. The speaker had a piece of material 
in which the open cloud pattern had been woven on 
to the towelling, the one appearing as a border to 
the other. <A point that was of the greatest value 
in this machine was the ease with which the beams 
were changed. Ina machine working so rapidly 
as that under consideration the time occupied in 
changing the beams and re-threading the machine, 
were these operations done in the ordinary way, 
would make a very serious reduction in the per- 
centage of work turned out. Mr. Paget had, how- 
ever, devised an apparatus by means of which the 
mechanical labour was very much lessened. He had 
succeeded in reducing the time necessary for re- 
threading to as many minutes as it formerly took 
hours. The whole operation of changing the beams, 
&c., was carried out by the girl who attended the 
machine, and one young gir! besides, with the assist- 
ance of a third girl from a neighbouring machine 
for less than a minute. The taking out of the two 
old beams and the putting in of the two new ones 
occupied 8} minutes. The utmost exertion was the 
very light pull on the rope of a hoisting gear, which 
forms part of the machine. The putting of the 
whole 504 threads of one beam into their respective 
troughs or guides took exactly ten seconds, and the 
adjusting of the four or five which not quite accu- 
rately entered the troughs, brought this up to one 
minute. From the time when the trapped thread 
ends were brought to the front of the machine 
until the whole 1008 of them had been properly 
placed, secured by two courses, worked by hand, 
and the traps cut off, was not more than 3} minutes. 
Threads had then to be taken out at intervals to 
space the machine into five breadths, and new 
selvedge and mending bobbins had to be put on to 
suit the new yarn ; but with all this and all other 
delays, including overhauling of the needles, the 
whole time taken by the change, until the machine 
started by power on the new work, was exactly 25 
minutes. The speaker also wished to call attention 
to the reservoir beam which gave regular rotation 
to the main beam. The speed at which the thread 
was woven varied considerably, but by means of 
the ingenious device Mr. Paget had employed 
the rotative action was steady. In conclusion, the 
speaker remarked that Mr. Paget had said that the 
machine was absurdly simple ; it might be so, but 
it was to be wished that there were many more 
engineers who were capable of devising these 
absurdly simple devices, which were so beautiful in 
their results. 

A speaker here asked if the same machine could 
be used for fine yarns or threads as well as those of 
a coarse kind. To this Mr. Paget replied that this 
was so; in fact, an enthusiastic friend of his had 
stated his belief that all materials, even as fine as a 
silk handkerchief, would eventually be made on 
this machine. Mr. Paget was not sufficiently san- 
guine to indorse this view, but doubtless a good 
deal would be done in the manufacture of fine 
material as experience advanced. 

Mr. Daniel Adamson spoke of the excellence of 
the material produced, and the hygienic character 
of the woven woollen materials when worn as 
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underclothing. He also spoke at some length on the 
improvement in the mental and moral characteristics 
that were likely to follow from female attendants 
having the charge of such a well-designed piece of 
mechanism. With regard to the apparent com- 
plexity of the warp weaver at first sight, Mr. 
Adamson remarked that when he first gave up 
locomotive engineering in 1849, and settled in 
Manchester, he was more or less appalled by the 
apparent complexity of cotton machinery. But, 
on looking into the matter, he saw that this 
complexity was due chiefly to the reduplication of 
movements for a vast number of spindles, and that 
it disappeared when a single spindle was considered 
by itself. In the same way, if those who examined 
Mr. Paget’s warp weaver at the Exhibition would 
ignore the fact of its working with 1008 threads, 
and make themselves acquainted with the manner 
in which a single thread did its work, they would 
find the machine very easy to understand. 

Mr. Birckel also spoke of the beauty of design 
in the machine. He pointed out that the control 
of motion to one-fiftieth part of an inch was 
a thing not before effected in any textile machine, 
and its accomplishment in the case under dis- 
cussion placed Mr. Paget in the foremost rank 
of mechanical workers. The spinning mule was a 
monument of mechanical ingenuity, but even that 
did not work to such a degree of nicety as this. 

The President, Mr. Cochrane, also wished to add 
his testimony to the extreme ingenuity of the appa- 
ratus. A point that struck him was the manner in 
which the design got rid of the solid metal in the 
knocking-over bar, while at the same time attain- 
ing extreme rigidity. He would be glad if Mr. 
Paget would say how the needles were manufac- 
tured, and especially how the depression pro- 
vided to receive the turned over or hooked 
point, formed by the beard of the needle, was 
made. He would also like to ask what would be 
the wear and tear of the machine, that is, how long 
it would last. 

Mr. Paget, in his reply, wished first to thank 
Mr. Dobson for the kind words of appreciation he 
had spoken, Warp weaving had been practically 
dormant in England and France, and almost so in 
Germany, but now that materials could be shaped 
so as to take any desired form, to fit the figure, &c., 
he hoped that it would become an active industry. 
Mr. Adamson had referred to the education which 
a girl received in learning to run the machine. 
With this the speaker agreed, for the intelligence 
of the operator was developed by the delicacy of the 
mechanism. He had been told that he ought to be 
ashamed of himself for inventing such machines as 
would take the bread out of the mouths of poor 
girls who earned some money by knitting. This, 
however, was not his view of the situation. 
When he first went to Loughborough in 1854 
the wages of the best girls engaged in the hosiery 
industry was 8s. per week. He himself paid 
8s. 6d., but that was above the ruling price, 
and there was only one other girl in the town 
getting such pay. The wages, however, rose in 
such a proportion that in 1885 and 1886—which he 
admitted was a time of inflation—the rate was 18s. to 
20s. per week. Since then there had been a fall, 
but although at present times were exceptionally 
dull, no good hands could be got under 15s. to 16s. 
per week. Thus, by reason of machinery of a type 
similar to that under discussion, the wages of girls 
had been raised 100 per cent. even in dull times. 
Mr. Birckel had made reference to the accuracy to 
which they had to work, and had mentioned the 
fiftieth part of an inch as the amount to which 
the movement had to be controlled. The accu- 
racy of movement, however, had really to be 
insured within an error of yjgin. in either direc- 
tion, making a total extreme range of jj, in. 
The essence of good working in machines of this 
class was extreme accuracy in their manufacture, 
and he had in constant use at his factory, as an 
ordinary workshop tool, one of Whitworth’s mea- 
suring machines capable of measuring to 10,000 12 
Moreover, every man and boy in his works had to 
learn to measure to half this fraction, and he found 
practically that there was no difficulty in accustom- 
ing the workmen to such accuracy of measurement. 

He had been asked a question as to the rigidity 
and mode of support of the knocking-over bar. A 
former president of the Institution had once in- 
formed him that some cylinders he had bored in a 
vertical position were no longer circular but became 
oval when they were laid on their sides. If that 





was the case with a comparatively rigid section, such 
as that of a cylinder, how much more so would it 
be ina long bar were it only supported at its ex- 
treme ends? As accuracy of position was of the 
very first necessity the knocking-over bar had to be 
supported at intervals, and so the connectors 
—which were thin pieces of steel passing between 
the threads of the warp—become necessary, for 
stretching these connectors was a very different 
matter to what simply bending the bar would 
be. A very small force would cause deflection of 
the latter, whilst a tensile stress on the former 
would give no visible result. He could not claim 
credit for the invention of the hooked needles, 
as they had been brought before the world 
some 120 years ago by William Lee, and were now 
a part of every hosiery machine. They were made 
entirely by machinery, except the bending over, 
and the depression totake the point was punched. 
Up to about 25 years ago, this punching had been 
done by hand, but it was now done by a machine. 
As to wear and tear or durability the new machine 
had only been running for such a short time, that it 
would be obvious he could not speak from actual 
experience on this point. Nevertheless he could 
form a strong opinion inferentially. The first knit- 
ting machine he had made in 1862 was still running 
and doing excellent work. The parts that would be 
liable to wear in the new machine were similar to 
those used in the knitting machine, and, therefore, 
he concluded that one would have as long a life as 
the other. 

The President in moving a vote of thanks to the 
author—a vote which was heartily accorded—spoke 
of the advantages of substituting the chains 
described for the old Jacquard cards. 

The next business was the reading of a paper by 
Mr. Edward Delamere Deboutteville, of Rouen, 
‘*On Gas Engines, with a Description of the Simplex 
Engine ;” the discussion, however, was not taken 
until the next day, and we shall postpone giving 
any particulars of the paper until we have to deal 
with the discussion. The meeting then adjourned 
until the following day. 


EXcuRSIONS. 

For the afternoon of Wednesday, there were 
several excursions on the list. A large contingent 
of the members went to the Paris workships of the 
Paris, Lyons, and Mediterranean Railway. where 
they were most cordially received. We shall in an 
early issue publish a description of these shops, 
and we shall therefore not enter into any account 
of them here. From the railway works the party 
were conveyed to the works of Messrs. Rouart 
Fréres and Co., in the Boulevard Voltaire, where 
they had the opportunity of examining in all stages 
of progress the gas engines, petroleum engines, and 
refrigerating apparatus made by this firm. We 
shall have to deal with Messrs. Rouart’s gas 
engines in connection with their exhibits at the 
Champ We Mars, and we will not therefore describe 
their special features here. Messrs. Rouart’s works 
are spacious and admirably lighted, while they 
contain a good plant of machine tools adapted for 
the work carried out. 

Another party of the members descended to the 
nether regions below the Grand Opera to inspect 
the machinery for producing the electric light, 
which so brilliantly illuminates this noble building 
—the home of lyrical drama in Paris. This instal- 
lation was described on page 673 of our last volume. 
The members had not, however, to content them- 
selves with these subterranean wanderings in search 
of scientific light, for the executive had kindly given 
permission for them to be shown over the whole 
building. After a series of windings and doublings 
in a darkness which was but dimly relieved by 
the lantern of the guide, the deputation found itself 
struggling through a small opening in the roof above, 
and at last emerged on to the stage. After this, 
excursions were made amongst the side scenes, and 
up to the ‘‘flies’” where the mechanism for scene 
shifting and the arrangements for lighting the stage 
were explained. A brief visit to the magnificent 
salon at the back of the stage revealed several 
objects of human, but perhaps not scientific, in- 
terest. Finally the members were conducted to the 
roof of the building, where, from the topmost ridge, 
they enjoyed a splendid view of the city lying below. 
In the evening, as already stated last week, the 
dinner of the Institution was held at the Hotel 
Continental, and proved to be most successful in 
every respect. 

On Thursday, the 4th inst., the final sitting for 





the discussion of papers was held. It had been 
arranged that the discussion on Mr. Macfarlane 
Gray’s paper on 


THE RATIONALISATION OF REGNAULT’S EXPERIMENTS 
ON STEAM 


should be the first item on the programme. Mr. 
Gray’s contribution, as our readers will remember, 
was read on the previous Tuesday, but the discus- 
sion was delayed through want of time. There was 
an appropriateness in this paper being taken in the 
city where Regnault worked ; and, as will be seen, 
there was a practical convenience about it also ; for 
the apparatus used by the great experimentalist is 
still to be seen, and measurements of these classic 
vessels, taken by Dr. Ryan, at Mr. Gray’s request, 
threw no unimportant light on the questions raised. 

We commence the publication of Mr. Gray’s 
paper in full on another page of the present issue, 
but in order to render the discussion with which we 
have now to deal more readily understood, we may 
give here a réswmé of the principles on which the 
paper is founded, and of the objects which the 
author has in view. 

For more than forty years Regnault’s experi- 
mental results have been universally accepted by 
physicists and engineers as empirical facts in all 
calculations relating to steam, its heat, its pressure, 
and its energy. Untilnow no one has, so far as we 
remember, put forward any physical theory of 
the interdependence of these numerical results 
which are so familiar to us all in their tabulated 
form. Whether Mr. Gray’s paper be right or 
whether it be wrong, it isa most remarkable produc- 
tion ; taken along with a preceding paper read before 
the Institution of Naval Architects on April 11 
last, it is perhaps the most fundamental paper 
ever written. Mr. Gray has for many years been 
trying to get behind the scenes in Nature’s show, 
and he has so far succeeded in getting at least off 
the beaten track, that from the position he has now 
reached he tells us that all we see and feel in nature 
is quite different from what we think it is. Thus 
we think we surely know what is a cubic foot of air 
of atmospheric pressure ; if we have read the kinetic 
theory of gases, we fancy we know the pressure and 
the volume. But Mr. Gray tells us the pressure is 
not what we reckoned it, say 2160 lb. on the square 
foot ; he says the pressure is thousands of millions of 
tons on the square inch, and the volume of the air is 
not a cubic foot ; itis not even a cubic inch, for in the 
whole cubic foot of so-called air the space occupied 
by the particles of air, together with the play spaces 
in which they exercise their energy, is a volume of 
only microscopic magnitude, and all the rest of the 
cubic foot is similarly occupied by ethids in rapid 
flight, the primordial particles of the universal 
ether. All we know or can realise is the p v pro- 
duct ; and whether that be an almost infinite force 
and a microscopic volume, or the moderate force, 
we think we feel upon the boundaries of the volume 
perceived by us ; if the arithmetical product be the 
same, the physical phenomenon will also be to us 
objectively also the same. 

It is not generally known that Newton added to 
the last edition of his works an important statement 
regarding the nature of gravitation. He draws at- 
tention to this alteration by an advertisement at the 
beginning of the volume on optics, explaining that 
his object in adding these notes had been that he 
desired to have it placed upon record that he did 
not regard gravity as a property of matter. For 
half a century, Newton had had before his mind 
the idea that every physical phenomenon was pro- 
duced directly by the pressure of an all-pervading 
medium of enormous elastic force, having less pres- 
sure in the interstices of solid bodies than at their 
surfaces, say less within the body of the sun than 
at its surface, and, as he expresses it, less there 
than at the one-hundredth part of an inch from 
that surface, and less there than at the one-fiftieth 
part of an inch from the surface, and less there 
than at the orb Saturn. And he saw no reason why 
this diminution of pressure should not go on with- 
out limit into the remote regions of stellar space, 
and although the rate of this diminution would be 
exceedingly slow at great distances from masses of 
gross matter, yet if the elastic force of the medium 
be at the same time also exceedingly great he 
thought this might be sufficient to produce even 
those enormous forces, whereby the planets tend 
to move towards the sun and their parts towards 
each other. That the elastic force of the ether is 
exceedingly great may be shown to be probable, 
he says, by considering the velocity of light, and 
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comparing it with the velocity of sound. The 
velocity with which motion is communicated through 
a body varies as the square of the ratio of the elastic 
force of the body to its density. Now the velocity 
of sound in air is 100 miles in eight minutes, and the 
velocity of light is 70,000,000 miles in the same 
time. (These are Newton’s figures, the 7 ought, 
in view of modern researches, to be 9.) The 
- elastic force of the ether is therefore in proportion 
to its density 490 thousand million times greater 
than is the elastic force of the atmosphere in pro- 
portion to its density. The 490 would now be 850, 
the 70,000,000 miles is what Newton thought was 
the distance of the sun, which is now known to be 
about 92,000,000 miles. 

In a paper read by Mr. Gray before the In- 
stitution of Naval Architects on April 11 last, 
entitled ‘‘The Ether Pressure Theory of Thermo- 
dynamics applied to Steam,” it is shown that the 
magnitude of the actual pressure of the ether neces- 
sary to produce gravitation must be something far 
transcending even the idea suggested by reading 
Newton’s statement regarding it. Mr. Gray shows 
that the ether pressure at the earth’s surface at the 
equator must be at least 100 tons on the square 
inch greater at midnight than it is at midday, that 
that pressure is at the earth 1,200,000 tons on the 
square inch less than the pressure of the ether is at 
great distances from aggregations of matter, and 
that at the surface of the sun the diminution of 
pressure is not less than 260,000,000 tons on the 
square inch, and he then asks us to remember that 
this is still far short of the pressure of the ether, for 
these two diminutions are, in comparison with the 
total pressure of the ether, the one as a ripple, the 
other as a wave tzough on the surface on the ocean, 
measured against the unfathomable depth of the 
Atlantic. 

It is out of this conception of a gravitational 
corpuscular ether that Mr. Gray has endeavoured to 
work out a definite theory applicable to all physical 
phenomena. Gravitation, chemical affinity, capil- 
larity, cohesion of solids, vibrations of incandescent 
matter are all made easier to understand by this 
hypothesis. The author has preferred in the mean 
time to concentrate his attention upon the applica- 
tion of the theory to thermudynamics, attempting by 
it to complete the links which were still wanting 
in the human setting of that science. 

In the Institution of Naval Architects’ paper the 
author shows that according to his conception of a 
corpuscular gravitational ether the mechanical 
equivalent of the segregational heat of evaporation 
is the product of the area of contact surface in the 
liquid state by the diameter of an ethid spherule by 
the pressure of the ether. The gas heat of evapora- 
tion is 24 times the pv of the steam, and including 
the pv denoting the work done externally during 
evaporation, the total heat of steam is the segrega- 
tional heat plus 3} times the p v of the steam. He 
shows that the effective volume of a steam molecule 
in the ether is the sum of its matter volume plus the 
product of the area of its exposed surface multiplied 
by the radius of an ethid spherule. When water 
is divided into steam molecules the area of exposed 
surface is greatly increased, and consequently its 
effective volume is also increased, and thereby the 
ether must be compressed, and in the work of 
that compression it is that the segregation portion 
of the latent heat hides, ready to be restored when- 
ever any now exposed portions of surface come 
together. 

In the same paper he also shows that when a 
molecule of matter received an increase of energy 
its play space is necessarily increased in the ether. 
The active energy possessed by it is on an average 
2 times the mean pv of its average play space. In 
addition to that active energy actually still possessed 
by it, it has done work in displacing the ether equal 
to its p v, therefore the energy which must be 
imparted to change the p v of gas particles by an 
amount A pv, while at constant external volume is 
$4 pv. During this change the velocity of the 
ethids will not vary except momentarily, for in col- 
lision with other ethids the velocities are continually 
exchanged, and therefore such increase will be ex- 
changed for the normal velocity of external ethids, 
and the excess will be sent out into free space at 
lightning speed, and conversely for any momentary 
diminution of velocity. It follows then that the 
ratio of the two specific heats—namely, that at 
constant pressure to that at constant volume—is 


° 


$+} = 1.4, for which the symbol y is usually 


written. 
Having shown in the Institution of Naval 








Architects’ paper that the ether pressure theory 
requires that this ratio should be 1.4 for per- 
fect gas, Mr. Gray proceeds in the paper read 
before the Institution of Mechanical Engineers 
at Paris to show that according to Regnault’s 
experiments this ratio is that obtained when 
steam is superheated a little above the temperature 
due to the pressure. Regnault, in his experiments 
on the specific heat of steam, superheated steam at 
atmospheric pressure to 124 deg. C. and also to 
224 deg. C. ; he ascertained what amount of heat 
was given up by each when condensed and brought 
to 0 deg. C. ; he subtracted the one amount from 
the other, and divided the difference by 100, the 
quotient 0.4805 he reported to be the specific heat 
of steam. The first stage of superheating was pro- 
bably undertaken in order to make sure that at the 
lower temperature the steam should be quite free 
from moisture, so that only the heat of change of 
temperature at constant pressure should be taken 
into account, and that the result should not be 
vitiated by including in the heat abandoned any 
portion of the heat required for evaporation. If 
this ground of procedure were correct, then if 
similar experiments were made between the tem- 
peratures 100 deg. C. and 124 deg. C. the resulting 
specific heat would come out much greater than 
that obtained by Regnault. The author, however, 
thought that any particles of moisture in the 
steam at 100 deg. C. would not be evaporated up to 
124 deg. C., but they would more likely to be eva- 
porated in the higher range of temperature. 

In the first volume of his account of his re- 
searches, Regnault has reported thirty-eight care- 
ful experiments on the total heat of steam at 
atmospheric pressure; Mr. Gray deducts that from 
each of the quantities obtained at the low tempera- 
tures 120.34 deg. to 128.11 deg., and divides the 
difference by the degrees of superheating ; this 
being done the mean of the quotients in the 
sixteen experiments made by Regnault with the 
large calorimeter comes out 0.3778, instead of 
0.4805, as reported by Regnault. The unit of 
heat adopted by Regnault was 1.0106 of the 
units adopted in Mr. Gray’s paper, multiplying 
0.5778 by 1.0106 we get 0.3818, and according to 
the theory worked out in this paper the specific 
heat of steam at atmospheric pressure, when 
slightly superheated, is 0.3830. The mean of Reg- 
nault’s experimental results, according to Mr. 
Gray’s method, may therefore be said to corrobo- 
rate the theoretical expectation accurately ; but 
such very close agreement is only a statistical 
mean. The nearness of Regnault’s results to a 
theory unknown to him shows, if that theory is 
accepted, that his experiments were most carefully 
conducted, and that the inevitable errors of obser- 
vation have had no preponderance. 

The unit of heat employed in thermodynamics 
may be any quantity of heat or energy agreed 
upon ; there is no reason why the specific heat of 
water should be made unity more than that of any 
other substance, unless there be some additional 
convenience obtained by doing so. Now the specific 
heat of water is not accurately known at the standard 
temperature, and, even if it were known, it would 
not, for any known reason, be commensurable with 
any other physical quantity. Hydrogen is an ele- 
mentary substance, and its atomic weight is the 
standard unit in the arithmetic of chemistry. The 
specific p v of hydrogen gas is on that account most 
appropriate for the standard unit of heat and of 
energy in the science of thermodynamics. Fortu- 
nately the unit now proposed, 1386 foot-pounds 
for the Centigrade degree, or 770 foot-pounds for 
the Fahrenheit degree, is not sensibly different 
from the unit hitherto in use. Substantially, there- 
fore, the unit remains about the same as before, and 
only the definition is altered. Throughout Mr. Gray’s 
paper this is the unit employed for any quantity of 
heat or of energy. It must be remembered, there- 
fore, that in the expression p v, wherever it occurs, 
the v means volume in units, which are as many of 
the ordinary units of volumes as are expressed by 
the above 770, or 1386, according to the thermo- 
meter scale in use. In the paper it is the Centi- 
grade scale that is understood to be employed all 
through. 

Inasmuch as for permanent gases the p v product 
for unit mass at any one temperature is inversely 
as the molecular weight of the substance, and as 
the molecular weight of hydrogen is 2, and its 
specific p v is to be unity in the convention now 
set forth, we have the specific pv of hydrogen=1 
=#, and for any gas this gives— 





Specific p v 


| 3 |v 


» heat at constant volume ... 


3 
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i és aa pressure ... 


m 
Where m stands for the molecular weight of the 
substance. 

Further on it will be shown that saturated steam 
is perfect gas in the sense of being matter com- 
pletely gasified, and therefore consisting of matter 
travelling in single molecules. The purely ideal 
state for which the p v product is strictly propor- 
tional to the temperature, is therefore described in 
Mr. Gray’s paper as gasene. The term vapene is 
employed to denote gasene of maximum pressure at 
any temperature. Unless stated, it is always H,O 
that is meant. For this purely ideal state of 
gasene for any substance we have : 


9 
prv=— 8, 
m 
Energy of motion of molecules ... }pv = 39 
m 
Gas heat, motion energy + ether 
: 5 
displacement Spv= —6 
i ™ 
Gas heat + external work ... Epv= 0 


Now we can see the advantage of the hydrogen 
heat unit; the numerators 2, 3, 5, 7 are all integers, 
a great convenience both mentally and arithmeti- 
cally. 

For all practical purposes the molecular weight 
of steam may be taken to be 18, and then the above 
becomes 75, 7s, 7's, fe. In Mr. Gray’s papers, how- 
ever, he has employed throughout m = 17.9598, or 
say m = 17.96, being more accurate than m = 18, 
This gives for gasene : 

9 

Specific pv — = 0.11136 
m 
» heat at constant volume _ = 0.27840 
m 


et sa » pressure —! = 0.38976 
m 


The intelligent grasp of thermodynamic principles 
and their consequences has been greatly hindered 
by the abstruse mathematical method adopted by 
all standard authors when expounding this science. 
Mr. Gray has been greatly assisted in his investiga- 
tions by the theta-phi diagram, which he fully de- 
scribes in his paper, to which we must refer our 
readers for further details. 

The discussion on Mr. Gray’s paper was opened 
by the President, Mr. Cochrane, who first con- 
sidered the question of the relation between the 
specific heats of air heated under constant pressure 
and at constant volume respectively. Taking the 
case of a pound of air at a temperature of 32 deg. 
and a barometric pressure of 14.696 lb. per square 
inch, Mr. Cochrane remarked that if this air was 
raised in temperature to 33 deg., the pressure re- 
maining constant, its volume would be increased 
by .02526 cubic feet, and if the pound of air be 
assumed to be contained in a rectangular vessel 
measuring 1 ft. on each side and of sufficient 
height, then if the vessel be fitted with a piston, 
the latter would, by the expansion of the air due 
to the rise of temperature through 1 deg., be 
lifted .02526 ft., against a pressure of 14.696 lb. 
per square inch, and the work done in this way 
would be 144 x 14.696 x .02526 = 534.558 foot- 
pounds, this being equivalent to an expenditure 


534.598 _ 9.692 unit of heat. But this 0.692 


of 772 
unit is equal to the difference between the amount 
of heat required to raise a pound of air 1 deg. Fahr. 
when the volume is maintained constant and that 
required when the pressure is maintained constant, 
and this difference is thus accounted for. Mr. 
Cochrane next considered the velocity of sound in air, 
and showed that the ratio of the height of fall re- 
quired to produce that velocity to the height deter- 
mined by Newton by an independent investigation, 
was the same as that of the two specific heats of 
air above referred to, this ratio—usually denoted 
by y—being 1.405. This was pointed out by 
Laplace, who completed the work in which Newton 
had failed, owing to his omitting to take into account 
the momentary variations of temperature which the 
air of sound waves must undergo simultaneously 
with the passing phases of varying density. Mr. 
Cochrane explained to the meeting that the increase 
of pressure in any phase of a sound wave is that 
which occurs when the temperature variation is con- 
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sidered just the y ratio greater than that arrived data Mr. Gray obtained results greatly differing 
at by Newton. It is thus that the velocity of sound |from those given by Regnault.* The capacity of 
comes into the investigation of the two specific the calorimeter up to the zero line in the glass 
heats. | gauge tube, according to its final temperature, was 
Dr. Ryan, of University College, Bristol, was| given in a Table in Mr. Gray’s paper, and the 
the next speaker. 
to the invitation of the President merely to give | weight of water in grammes above the zero mark 
testimony on a point which the author considered of |in the gauge tube, was also given. When Reg- 
some moment. He had not been able to be present | nault’s results and these calculations agreed the 
at the reading of Mr. Gray’s paper, but he had had | quantity of excess above zero was always small; 
some conversation with the author on the subject. | when they did not agree the quantity was very 
At his request he had been to the College de great. In one experiment, for example, there was, 
France, where all the apparatus, with which Reg- according tothe calculation made, 447.8 grammes of 
nault worked, was still preserved. He had made | water in the gauge glass ; while according to the 
certain measurements of the instruments used. | drawing of the apparatus given the gauge glass could 
The author, in his paper, had referred to a discre- | not contain that quantity even if full. As the stirring 
pancy in Regnault’s report on the specific heat of rod passed through it its available capacity would 
water. This he attributed to a wrong statement of | be thereby reduced, while to prevent loss of water 
the quantity of hot water, a conclusion he had_| when stirring, it would also, probably, not be filled 
arrived at by calculating out the weight of water | nearly full. The opinion held by Mr. Gray was 
which must have been in a certain gauge glass at | that the weights of water upon which Regnault had 
each experiment, which weights are for the experi-| calculated were correct, but the error had after- 
ments questioned in excess of what that glass could | wards been made by an assistant. The speaker 
contain. Mr. Gray thought Regnault’s results, |and Mr. Gray had had some difficulty in finding 
although discrepant according to the stated data, | at the College de France the actual vessel which had 
were actually correct and calculated from the | ~* "This was pointed out in a letter by Mr. Gray, which 
correct quantities. Recalculating the tabulated appeared in ENGINEERING, January 9, 1885, page 42. 





He explained that he responded | excess for each experiment, which must be the | 


|been used in these experiments, but at last they 
had done so. The number of holes and other 
marks tallied with the drawings given by Reg- 
nault. Dr. Ryan then gave the details of the 
manner in which he had carried out the examina- 
tion. He wished, however, first to express his 
gratitude tothe French people forthe way in which 
they had carefully preserved these historic instru- 
ments and freely permitted their examination by 
the scientific men of all nations. The particular 
vessel required was, however, as he had said, nct 
found without much difficulty. It was not included 
in the series displayed in the museum. It was at 
length discovered and identified by its exact cor- 
respondence in principal dimensions and connec- 
tions with the diagram published with Regnault’s 
researches. There was a discrepancy, however, in 
the size of the tube at the top of the vessel. Ac- 
cording to the diagram, it might hold 400 grammes 
of water if filled to the top, but that would 
allow no space for the stirring rod and would 
|allow no space for stirring. On measuring the 
‘actual apparatus it was found that the interior 
idiameter of the tube could not have been more 
| than 3.8 centimetres, and its contents not greater 
'than 200 grammes. It was clear that the diagram 
| was in error so far as the diameter was concerned, 
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as the top of the vessel could not possibly have had 
in it a hole sufficiently large. Dr. Ryan did not 
propose saying much on the paper itself. He was 
of opinion that the paper read by the author before 
the Institution of Naval Architects was more in- 
teresting to physicists, whilst the present one was 
more practical. In this paper the author com- 
menced with certain hypotheses, but it would add 
to the interest if he would give the basis on which 
hestarted. Whether right or wrong, however, in his 
reasoning he did a great work in bringing the result 
of his speculations before the world, and exposing 
the workings of his mind. He maintained that the 
action of steam depended on mechanical laws. 
Rankine had started with the same idea but had 
failed to elucidate the matter in this way. It re- 
mained to be seen whether, in this generation, Mr. 
Gray would succeed where Rankine had failed. 
Professor Alexander B. W. Kennedy expressed 
his high appreciation of the value of the paper and 
of the work done by the author. The speaker 
naturally looked at the subject from a steam engine 
point of view, and it seemed to him to consist of 
this : that, having adopted certain hypotheses, Mr. 
Gray wished to substitute a definite and scientific 
theory for Regnault’s merely empirical rules. It 
was a subject of the greatest importance to engi- 
neers. With regard to details, he would ask, speak- 
ing of the formule giving the relation of pressure 
to temperature, to what extent the decimal points 
given in the paper could be thrown aside without 
affecting the results from a practical point of view. 
Mr. Gray had introduced a number of new expres- 
sions into his paper. No doubt these expressed the 
meaning desired to be conveyed better than the 
old words, but the speaker found that difficulty in 
following the paper was increased by their intro- 
duction. It was difficult to remember the full 
significance of them, and he thought the old and 
familiar forms of expression would be preferable, 
even if less comprehensive. In conclusion, Pro- 


fessor Kennedy spoke of the manner in which the 
wide scope of the Institution was illustrated by the 
present meeting. On one day they had the paper 
of Mr. Paget, containing a practical description of 
& most ingenious piece of mechanism. On the next 
day a paper of the most abstruse scientific interest 











was read, and both these contributions were dis- 
cussed and criticised at the same meeting, and 
would be found side by side in the Transactions of 
the Institution. One of his colleagues at University 
College had got from Mr. Gray, some years ago, 
the theta-phi diagram, and had been using it in 
teaching ever since. Unfortunately he was not a 
student, but now they all had the diagram, and he 
would put it to every use. 

Professor Hele Shaw, of Liverpool, said that both 
the previous speakers had given their testimony as 
to the valuable nature of the paper, but they had 
been careful not to stamp it with the authority of 
their aquiescence as to its accuracy. ‘‘ We pro- 
fessors,” the speaker continued, ‘‘ have often to 
hide our diminished heads in matters of practice, 
but it is our duty to speak when questions wholly 
theoretical are brought forward.” He had not had 
time to go thoroughly through the paper from be- 
ginning to end in such a way as to completely under- 
stand it. He had, however, read it through several 
times and had found nothing to which he couid take 
exception. As Professor Kennedy had said, the 
object of the paper was to substitute a scientific 
formula for the empirical curves constructed from 
the experiments of Regnault. The importance of 
the present paper could not be appreciated apart 
from a previous paper read before the Institution 
of Naval Architects in the present year, which 
was far more interesting. If Mr. Gray could 
simplify his formula, it would, however, be a 
great advantage, but in any case it would be better 
than the elaborate sets of curves, which were so 
cumbersome. The paper depended on the theta-phi 
diagram, and the great point was that this diagram 
was now brought forward in a form which could be 
employed by engineers. Dr. Ryan here asked how 
the paper differed from the teachings of Clerk- 
Maxwell, to which Mr. Gray replied that it did not 
differ at all. 

Mr. Jeremiah Head, in reply to an invitation 
from the President, said that he did not feel that he 
could discuss the theories and principles broached 
by the author. The professors of physics or engi- 
neering were the proper persons to argue on such 
theoretical considerations. He looked on them as 
the legislators of engineering, whilst the prac- 





tical men were the administrators, whose duty it 
was to put in operation the laws enunciated 
by the professorial body. He considered that the 
— was now very opportune, when an effort was 

eing made to get more work from fuel. At the 
present time the final efficiency of the steam engine 
was but 10 per cent. of its theoretical efficiency, and 
a more complete knowledge of the laws upon which 
efticiency depended could hardly do otherwise than 
lead to more satisfactory results. 

Mr. Arthur Paget said that he had not been able 
to understand the paper, and he also gathered that 
other speakers had failed to understand it, because 
they had not seen a previous paper read by Mr. 
Gray before the Institution of Naval Architects, 
upon which the paper then before the meeting was 
founded. He would put to the meeting whether it 
would not be desirable to request Mr. Gray to 
convey to the Institution of Naval Architects their 
wish that the paper previously read before that 
body should be incorporated in the Transactions of 
the Institution of Mechanical Engineers, as the 
paper now under discussion depended so intimately 
upon the other. Such a proposition was quite un- 
precedented, but the paper was of such importance 
that he was warranted in making this new depar- 
ture. The motion thus made was seconded by Mr. 
Head, and upon being put to the meeting, was car- 
ried unanimously. 

Mr. Gray, in replying to the discussion, thanked 
the meeting for the kind manner in which his paper 
had been received. With regard to printing the 
other paper in the Transactions, so far as he was con- 
cerned he would willingly give his permission. As 
Mr. Gray retained the copywright of the paper in 
question, the matter was virtually settled, excepting 
so far as the etiquette observed between scientific 
societies may require that the permission of the Insti- 
tution of Naval Architects should be obtained. This 
will be, we believe, a unique instance amongst 
technical institutions of a paper being incorporated 
bodily from the Transactions of one society to those 
of another. Continuing his reply, and in reference 
to the remarks of the President, Mr. Gray said that 
it was very pleasant for him to see the interest 
taken in the matter he had brought forward. It 
had been very gratifying to him to receive, during 
the time that the reception of his paper was under 
consideration, letters from Mr. Cochrane asking for 
more detailed explanations, and sometimes contain- 
ing independent recalculations of his (Mr. Gray’s) 
work. He wished also to thank Dr. Ryan and Pro- 
fessor Hele Shaw for their remarks. It had been said 
that the theta-phi diagram was not new. The author 
of it was Carnot, ‘the relative of the present Presi- 
dent of the French Republic. In reading his ‘‘ La 
Puissance de la Chaleur,” the analogy of a water- 
wheel was suggested. Mr. Gray, instead, at first sup- 
posed a number of imps each pumping water from 
273 ft. below the sea level to heights denoted nume- 
rically by various temperatures, the water being 
there delivered upon Carnot’s wheel, and he gradu- 
ally amalgamated the action of these imps into the 
theta-phi diagram. Many years ago, when he first 
made the diagram known, Professor Cotterill had 
said that Mr. Willard Gibbs, an American professor, 
had done the same thing. Professor Gibbs was 
a great mathematician, so the speaker had sent to 
America for the Transactions in which his writings 
had appeared, but did not find the theta-phi dia- 
gram ; all he found bearing on the subject was 
that anything which is a function of two quan- 
tities can be represented by a diagram—a piece 
of information which was scarcely worth sending 
all the way to America for. With regard to the 
question as to decimal places, put by Professor 
Kennedy, and to the wish expressed by Professor 
Hele Shaw, to have the formula simplified, Mr. 
Gray said his object was to arrive at what was true 
in physical relationships, however complicated 
these might be. In like manner the medical man 
studies human organisms, not to simplify them but 
to comprehend their order and relation. The theta- 
phi diagram is put forward solely as an instrument 
to be employed by the mind in laying hold of 
thermodynamic principles. The extensive tables 
of pressures given in the paper had been calculated 
rigidly according to the rational formule given, 
but the author did not propose to use the formula 
to arrive at steam pressures, Regnault’s Tables 
being so fully corroborated by his calculations they 
may be, he said, safely employed for every prac- 
tical purpose. The author gave an illustration how 
the momentary index n, in the expression p”~! v"= 
constant, can he found graphically from the theta- 
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phi diagram by drawing three straight lines ; 
this he illustrated by a sketch on the blackboard. 


Tue Simptex Gas ENGINE. 


The next business of the meeting was the dis- 
cussion of Mr. Edouard Delamere-Deboutteville’s 
paper, which had been read the preceding day, and 
the title of which was ‘‘ Gas Engines, with a Descrip- 
tion of the Simplex Engine.” This paper we shall 
print in full at a future date, and we shall, there- 
fore, only now give a brief abstract of such por- 
tions as it is necessary that our readers should have 
before them in order to understand the discussion. 

The author commences with an historical record 
of the inventions connected with gas engines, going 
back to the description given by John Barber in 
1791. Since Lenoir brought out his well-known 
arrangement in 1860, over 700 patents had been 
taken out. The inventors who followed Lenoir 
set themselves to improve the double-acting engine. 
Now they are endeavouring to apply the four- 
cycle plan of Beau de Rochas. The author asks: 
‘*Ts this arrangement likely to be final? Will no 
better plan be discovered for rendering the gas 
engine a successful rival to the steam engine ?” 

The author then proceeds to give a rapid examina- 
tion of some of the most important inventions since 
1791, but many of the best known gas engines of 
latest date are not enumerated in his list. The paper 
contains a description of the method of ignition as 
applied in the ‘‘ Otto” engine. Unfortunately, how- 
ever, the author’s informationis not quite up to date, 
forthe detailsdescribedand criticised adversely, have 
in some instances beenabandoned. The main result 
of the author’s line of argument, in commenting 
on the various inventions, go to show that many of 
the difficulties in connection with the working of 
gas engines arise from the method of ignition. The 
objections to the external flame and the slide 
chamber filled with ignited gas are reviewed. The 
well-known difficulties that have been encountered 
when using the electric spark are also dwelt upon, 
and the troubles that arise when recourse is had 
to the incandescent tube arrangement are de- 
scribed. As an important part of the discussion 
turned on this question we will quote what 
the author says on the subject: ‘‘The latter 
(ie., raising a thin tube to a red heat) is an 
old expedient which was fully described by Mr. 
Leo Funck in 1879. It gives a regular ignition, 
but is not free from inconveniences, the chief being 
that the heat of the tube never equals that of the 
electric spark, and the plan is consequently not so 
applicable where poor gases are used, while the tubes 
themselves deteriorate so rapidly that they are de- 
stroyed in the course of a few hours. This is the 
result of the high-pressure produced within the 
cylinder at the moment of ignition ; then the white 
hot tube is externally exposed only to atmospheric 
pressure ; the compressed gas is admitted inside 
the tube, and a still higher pressure, with a ten- 
dency to burst the tube, is produced by ignition. 
If, to avoid this, the tube is made thicker, it does 
not attain the white heat requisite for ignition. 
Lastly, the tube is internally cooled by the partial 
expansion of the compressed gas admitted to its 
interior, and this decrease in temperature still 
further reduces the chances of a good ignition. If 
a valve is employed to regulate the moment of igni- 
tion within the tube, there is a further risk of pre- 
mature explosion. It might be thought 
that the ill effect of the difference between the in- 
ternal and external pressures could be simply 
avoided by placing the tube inside the cylinder, but 
this would entail even greater objections.” 

We must defer any full description of the Sim- 
plex gas engine until we publish Mr. Deboutte- 
ville’s paper, together with the illustrations. We 
may, however, point out that one of these engines, 
made by Messrs. Thomas and T. Powell, of Rouen, 
was illustrated in ENGINEERING about three years 
ago (vide vol. xli., page 300). The engine is on the 
four-cycle plan of Beau de Rochas, and its main 
features are very much the sare as the motor de- 
scribed by thatinventor. There are novelties, how- 
ever, in connection with the ignition, mixing of 
gases, governors, starting, working with petroleum 
vapour, and with gas of poor quality. With regard 
to ignition, a large number of experiments, in- 
cluding some on every known form, forced the 
author to the conclusion that the electric spark 
was the only satisfactory method suitable for all 
gases. As none of the previous arrangements 
had given thoroughly successful results, the idea 
was formed of substituting for a single electric 








spark, produced by contact at a given moment, an 
uninterrupted stream of sparks, forming practically 
one continuous spark, produced in the thickness of 
the slide itself. The great advantage was that the 
moment of ignition was determined by the edges of 
the ports. Difticulty was at first experienced by 
premature explosion caused by the slide coming 
away from the face, but this was got over by plac- 
ing a porcelain insulator in the cover. In order to 
clear the oblique opening in the valve and the com- 
bustion chamber of the burnt gases, a square hole 
was formed between the combustion chamber and 
the slide face so as to coincide with the horizontal 
groove in the slide, and thus at the proper moment 
open up communication with the outer air. At the 
moment of ignition the compressed mixture drives 
out the burnt gases by a small hole in the combus- 
tion chamber. 

The advantages claimed for this method of igni- 
tion are, that the slide is as simple as in a steam 
engine ; being merely a cast-iron plate with two 
holes ; reduction is effected in the temperature of 
the valve chest, anda much more highly compressed 
gas can be ignited. The air and gas are not mixed 
in the slide, but in an external receptacle from 
whence they are sucked in by the action of the 
piston. 

The method of regulating speed is on the principle 
of entire admission or none, it being found difficult 
to get an explosion when the governing was done by 
reducing the supply of gas. Hither an air governor 
or pendulum governor is used. These are both 
very pretty devices, but we must defer any de- 
scription until we publish the illustrations with the 
paper. 

For starting the larger types of engine, up to 
20 horse-power, a small gaspipe furnished with a 
three-way cock, is fitted on the igniting apparatus. 
The engine must be stopped at the ignition point, 
which is easily done by means of the cock. The 
flywheel is turned slowly to draw in the explosive 
mixture. The cock is then closed, and the flywheel 
turned back to compress the charge, which is 
ignited by the electric spark. With engines above 
20 horse-power it is not necessary to compress the 
charge. In these larger sizes the gas in starting 
is forced in through a cock provided for the pur- 
pose, and air is drawn in at the same time. The 
engine can also be worked by means of petroleum 
vapour, and a description is given in the paper of 
the manner in which it is so operated. 

The Simplex engine has been used for running 
dynamos for electric lighting. Single - cylinder 
engines are used, and in order to compensate for the 
irregularity in running, reliance is placed on the 
slip of the belt, the dynamo being placed close to 
the flywheel. The device is said to answer well, a 
steady light being obtained. 

Tests of the consumption of gas have been made 
with an engine having a 7{-in. cylinder and 153-in. 
stroke running at 160 revolutions per minute. Ordi- 
nary gas was used containing about 600 heat units 
per cubic foot. On a one-hour trial, the effective 
horse-power being 6.70, the consumption of town 
gas per effective horse-power per hour was 22.09 
cubic feet. The water was 5.47 gals. per electric 
horse-power. On another trial when exerting 8.67 
electric horse-power, the consumption was 20.12 
cubic feet per electrical horse-power. When using 
Dowson gas, a 50 horse-power engine working with 
a load from 35 to 40 electrical horse-power, with a 
Dowson generator, consumes daily 51 Ib. of English 
anthracite per hour, or about from 1.30 lb. to 
1.148 Ib. of coal per electrical horse-power per 
hour. A 16 horse-power engine working with coal 
gas at a load of 12 electrical horse-power uses 
2327 cubic feet per day of ten hours. The figures 
referring to the two latter engines are taken from 
the daily records kept for several months. 

The discussion on this paper, which followed that 
on Mr. Gray’s paper, and was not, as stated, taken 
at the time of reading, was opened by Mr. J. Mac- 
farlane Gray, who had been to the works at Rouen, 
where this engine Was made, and had seen it run- 
ning. It worked well. The plan of putting the 
flywheel near the dynamo so as to get advantage of 
the slip was ingenious, and appeared to answer the 
purpose as the lights burnt well, but he thought 
there might be wear of the belt. The pendulum 
governor also was very ingenious. 

The President said that the paper showed the 
necessity of compression and the four distinct pro- 
cesses described by the author, and which had been 
used by Otto in his engine. Otto had, however, 
worked on an erroneous theory, but had yet 





achieved success. The paper also seemed to show 
that the electric spark would, as a means of igni- 
tion, take the place of the gas flame carried in by 
the slide. 

Mr. Holroyd Smith said, as the paper had been 
brought forward for discussion, he trusted it would 
not be considered discourteous if he took exception 
to some of the points raised, although the Institu- 
tion was there as a guest of the French Engineers, 
to which body the author belonged. In the first 
place, the speaker took exception to the historical 
part of the paper. The author gave the history 
of the past, and traced the development of the gas 
engine until he arrived at the Simplex motor. He 
showed that Messrs. Crossley were not the originators 
of the system they had adopted, but Beau de Rochas. 
The author, however, had not given the history 
of any modern engine besides Crossley’s, whilst 
there were many important gas enginesin use. The 
device of using the slip of the belt to equalise the 
work was not new. With regard to the use of the 
electric spark for ignition, he would ask whether it 
was necessary to go out of the way to introduce a 
complication in the engine, by having recourse to an 
extraneous means of ignition, when there was already 
a natural method available. It would seem to him 
that it was making the engine a complex rather 
than a ‘‘ Simplex” motor. The author had given no 
details as to the source of electricity used—was it a 
dynamo or a battery? He had seen a gas engine 
using electricity for ignition in which a small 
dynamo was run from the flywheel of the engine, 
and there was a very ingenious disengaging gear by 
which the machine could be taken clear of the fly- 
wheel and worked by hand. This engine was the 
Baldwin, made by Otis Brothers of New York. The 
speaker had asked as to the source of electricity, 
because if a battery were used it was not always re- 
liable. He did not approve of theslide, and had lately 
seen a gas engine in which the slide was dispensed 
with and the engine was governed both by the num- 
ber of impulses and by modifying the nature of the 
mixture used. This worked very satisfactorily. 
The governor controlled the quantity of gas ad- 
mitted to the cylinder and the power given off was 
in that way varied to the requirements of the load. 
This, however, was only done within the limits 
that would be represented by an explosive mix- 
ture. If so little power were required as to 
bring the mixture below that suitable to give an 
explosion, another piece of mechanism came into 
play, and there was no admission to the cylinder 
at all. This arrangement gave excellent results. 
He had seen a 4 horse-power engine working at 6 
horse-power. The load had been put off suddenly, 
and there was only a difference of .02 revolution 
per second, counting ten seconds light and ten 
seconds loaded. The engine here described is known 
as the Forward engine, and is made by Messrs. 
Barker, of Birmingham.* 

Professor Kennedy said that besides the Forward 
engine there are many other good engines, such as 
the Griffin, the Atkinson, &c., which might have 
been dealt with by the author, and it would have 
been interesting to compare them with the very 
ingenious mechanism described in the paper. The 
author had spoken somewhat contemptuously of the 
igniting tube, but many of our makers use it with 
success. They recognise that it has to be changed 
at intervals, but this is not a sufficient drawback to 
prevent its use. In the compound system of 
governing referred to by Mr. Holroyd Smith the 
action within ordinary limits of working, say within 
a range of 20 per cent., is by dilution of the charge, 
beyond that it is by ‘‘hit or miss.” This seemed 
to the speaker a very rational arrangement. The 
pendulum governor described by the author was 
a very pretty device. The starting arrangements 
adopted were also very promising. The speaker 
would like to have fuller particulars of the brake 
trials referred to It was interesting to know that 
some of the first experiments with gas engines were 
made on a Lenoir engine by Tresca in the building 
in which the meeting was then being held. 

Mr. W. H. Maw said that during the previous 
week he had had an opportunity of examining the 
Otto gas engines exhibited by Messrs. Crossley 
Brothers at the Windsor Show of the Royal Agri- 
cultural Society, and that he had found them all 
fitted with the incandescent tube system of igni- 
tion. He believed that Messrs. Crossley were now 





* The Forward engine was recently fully described and 
illustrated in ENGINEERING. See pages 227 and 232 of 
our last volume. 
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in course of adopting that system of ignition for all 
their engines, and that the arrangement of slide 
valve and open flame ignition which was described 
and adversely criticised in the paper, could not, 
therefore, be regarded as representing Messrs. 
Crossley’s present practice. 

Mr. Scott Moncrieff said that Mr. Holroyd Smith 
had spoken of electricity as an extraneous part of 
the design of a gas engine, but the speaker was not 
of that opinion, for he looked on it as much a 
function of the motion of the engine as the gas 
flame. But as electricity cannot be produced by 
the engine when in a state of repose, a battery 
should be used, avd not a dynamo. In that 
way also manual exertion would be avoided when 
starting. 

Mr. Kapp said that a dynamo, in order to pro- 
duce electricity, must rotate at a high speed. He 
had, however, seen at the Exhibition, applied to a 
gas engine, a dynamo in which the motion of the 
armature was not rotary but oscillating. The motion 
was obtained by means of a spring and trigger 
action, and the motion of the armature when re- 
leased by the trigger was so rapid, that an effective 
spark was obtained even when the flywheel ran 
slowly. 

Mr. Henry Shields said that if the incandescent 
tubes were properly managed they would last three 
or four weeks. That was the case in gas engines 
manufactured by his firm. The tubes were of very 
small cost, and easily renewed. 

Mr. Beaumont said that the Reading Iron Works 
Company had made the Lenoir engine many years 
ago. Inashort time they worked well, but very 
soon they worked very badly, and many of them, 
after giving great trouble, were turned into steam 
engines. There was great difficulty with the induc- 
tion coils. In electric ignition there was difficulty 
with the electrodes still, and hecould not understand 
why the author had gone back to the spark unless he 
had made improvements. As Mr. Maw had said, 
tubes were now generally used, and did not fail. 
They would last a fortnight, only cost a few pence, 
and were easily renewed. By adjusting the tube 
higher or lower with reference to the heating flame 
and so altering the position of the heated part, the 
period of explosion was altered. The gaseous mix- 
ture finds its way into the tube, and by bringing 
the incandescent part further from the cylinder the 
explosion is delayed slightly. 

Professor Hele Shaw said he had a gas engine at 
work in a coppersmith’s workshop, in which the 
ignition was effected by means of the incandescent 
tube. This was one of Mr. Shields’ engines, and 
the tubes lasted for a fortnight. They cost 2d. 
each. A point was sometimes raised as to the difli- 
culty from clogging, but it was simply a case of 
keeping the engine clean. He employed a boy, 
who attended to this duty once a week, and it was 
found that that was all required. 

Mr. Paget said that Mr. Shields had stated that 
tubes would last two to three weeks ; was this the 
case, as he had heard that two to three days 
was the time? To this Mr. Shields said the time 
might be safely taken at two weeks. The tube 
consisted of a piece of } in. gaspipe. The engine was 
the ‘‘ Fawcett ” engine, made by Fawcett, Preston, 
and Co., of Liverpool. They had some difficulty 
until they got the correct angle of tube, but after 
that there had been no trouble. 

In replying to the discussion the author said that 
with regard to ignition the electric spark had great 
advantages for poorgases which flame did not possess. 
The uncertainty of flame admission had led him to 
adopt electricity. He had tried the tube and failed, and 
although others may have succeeded he found elec- 
tricity the best, this being particularly the case when 
poor gases were used. The battery employed was 
an ordinary one, and no difficulty was encountered 
in its use. It would last 250 to 300 hours without 
recharging. A dynamo was apt to get out of order, 
and in the country districts, away from skilled 
workmen, great trouble might be so caused. Some 
one had asked for a list of gas engine patents. 
There were 700 of them, and he could not include 
such a list in his paper. He had chiefly referred to 
the Otto and Lenoir engines, as it would have made 
his paper too voluminous had he dealt with all the 
many excellent designs then in use. A question 
had been asked as to the reason of the over-com- 
pression at the end of the stroke. In this engine 
a certain part of the stroke was made before the 
ignition took place. This was in order that pres- 





sure might not be put on the crank-pin when the 
engine was on the dead point. 


As acertain de- 








finite amount of compression was required in order 
to get the best effect of the explosion, the mixture 
had to be over-compressed at the end of the stroke 
in order to get this required compression at the 
point of ignition. 

Mr. J. Macfarlane Gray here pointed out that 
what was called the dead point was really a dead 
are, for if the crank-pin was situated within a cer- 
tain are at either end of the stroke the engine 
would not start. 

A vote of thanks to the author was moved by the 
President and duly carried. The paper by Mr. 
Thomas Urquhart ‘‘ On the Compounding of Loco- 
motives Burning Petroleum Refuse in Russia,” and 
that of Mr. J. Duerden ‘‘On a Rotary Machine for 
Making Block-Bottomed Paper Bags,” were both 
postponed until the next meeting. 

The reading of papers having been disposed of, a 
vote of thanks was moved by the President to 
Colonel Laussedat for the use of the Conservatoire 
des Arts et Métiers, and to the director for his 
material aid in carrying out the programme. 
This was naturally carried with acclamation, 
as was also the next vote, namely, that to the 
Société des Ingenieurs Civils, whose guests the 
members of the Institution were. This vote was 
coupled with the name of Mr. A. de Dax, agent- 
general of the Society, to whose energy and cour- 
tesy the success of the arrangements were so greatly 
due. A vote of thanks was next proposed to Mr. 
Henry Chapman and M. Vallot, the honorary local 
secretaries. It is needless to say that this vote was 
also carried with great enthusiasm, for certainly the 
success which attended this Paris meeting was only 
insured by an amount of hard work on the part of 
the local secretaries which can hardly be imagined 
by those who have never undertaken similar duties. 
The proceedings concluded with a vote of thanks to 
the President, moved by Mr. A. Paget, who in his 
remarks on the able and enthusiastic manner in 
which Mr. Cochrane had discharged his duties as 
President, only expressed the unanimous feeling of 
those who had taken part in the meeting. 


EXcuRSIONS AND Visits TO Works. 


For the afternoon of Thursday, the 4th inst., 
several alternative visits to works had been arranged, 
all being of much interest. The largest party of 
the members proceeded to the Popp Compressed Air 
Supply Station at the Rue St. Fargeau, where they 
had an opportunity of examining all the air com- 
pressing plant and the appliances for the utilisation 
of the compressed air and the distribution of time 
which we have recently described so fully,* and 
into the details of which, therefore, we need not 
enter here. Large extensions of the works are, we 
may mention, now in progress, and we understand 
that of the air-compressing plant for these exten- 
sions one-half is to be supplied by the Société 
Cockerill, of Seraing, and the other half by Messrs. 
Davey, Paxman, and Co., of Colchester. After 
leaving the St. Fargeau works the visitors proceeded 
to the Eden Theatre to examine the compressed air 
machinery there in use. 

Another party of the members paid a visit to the 
Paris sewers, the length between the Place du 
Chatelet and the Place de la Madeline being thrown 
open to their inspection, while a third party pro- 
ceeded to the works of Boudenoot’s Vacuum Power 
Supply, Rue Beaubourg, an installation of which 
we have already published a complete account on 
page 659 of our last volume. Lastly, in the even- 
ing, at 9 p.m., Messrs. Sautter, Lemonnier, and 
Co.’s Electric Light Works in the Avenue de 
Suffren, were thrown open to inspection, and a large 
number of members availed themselves of the oppor- 
tunity of visiting an establishment which has been 
identified in such a remarkable degree with the 
practical development of electric lightning. Our 
space will not permit us to give any notice here of 
Messrs. Sautter, Lemonnier, and Co.’s works, but 
we hope to deal with them fully on an early 
occasion. 

Tue Errre, Tower. 


On Friday last, the 5th inst., the work, or plea- 
sure, of the members began early, they having 
been invited to assemble at 8 a.m. at the Eiffel 
Tower. There they were received by M. Eiffel and 
a number of the members of the Société des 
Ingenieurs Civils, under whose guidance they were 
conducted first to the third platform, at a height of 
905 ft. above the ground level. This is the highest 
level to which the ordinary public have access, but 


* See pages 638, 685, and 715 of our last volume. 





last Friday the members were allowed to mount to 
the roof which surmounts this third platform, and 
thence to ascend by the small spiral staircase which 
surrounds the central column, and by a ladder within 
that column, to the gallery on which are placed the 
Mangin projectors, described in our recent article 
on the lighting of the tower (vide page 701 of our 
last volume). Finally, in parties of fifteen at a 
time, they ascended by a ladder into the lantern by 
which the tower is surmounted, access being ob- 
tained through this lantern to the narrow gallery 
around it. This is the highest standing point on 
the tower, with the exception of the smali circular 
platform, about 6 ft. in diameter, which crowns 
the lantern, and which is devoted to the accom- 
modation of the meteorological instruments under 
the supervision of M. Mascart. The view obtained 
from the lantern gallery is simply magnificent. On 
the third platform, some 65 ft. below, the landscape 
has to be examined, as it were, by sections through 
the windows which surround the gallery, but in the 
lantern gallery a comparatively small shift of posi- 
tion gives command of the whole horizon, and the 
view as a consequence gains much in grandeur. Not 
the least remarkable thing about this outlook is the 
feeling of security with which it may be enjoyed. 
In the vast majority of cases a very few minutes 
suffice to render the visitor completely accustomed 
to his great altitude—an altitude in fact which is 
most difficult to realise—and he can then examine 
the details of the magnificent panorama before him 
with as much comfort as if standing on an ordinary 
balcony. No doubt this feeling of security is 
largely due to the entire absence of any perceptible 
vibration in the tower, while, moreover, on the 
lantern gallery the direct downward view is broken 
by the roof of the third platform, of much larger dia- 
meter, immediately below. On Friday last the time of 
the visit had been fixed very early in order that the 
lifts might be placed at the disposal of the members 
before they were required for the public traffic, and 
consequently the distant views were more or less 
obscured by a slight morning haze. But this lifted 
as midday approached, and the glorious landscape 
unfolded was one from the enjoyment of which it 
was most difficult to withdraw. Perhaps this diffi- 
culty might have been still greater had not the fresh 
pure air at the summit of the tower developed in 
most of the visitors a healthy appetite, which caused 
them to regard as not entirely undesirable the 
luncheon which the Société des Ingenieurs Civils 
had hospitably provided for them at the Restaurant 
Brébant on the first platform of the tower. The 
luncheon was presided over by M. Eiffel, who, in 
the name of the Société des Ingenieurs Civils, gave 
to the members of the Institution of Mechanical 
Engineers a most hearty welcome. 


Tue Bon Marcue Etectric LIGHTING AND 
REPAIRING SHOPS. 


The visit to the Eiffel Tower terminated between 
1 and 2 p.M., and for the remainder of the afternoon 
several other visits had been arranged. Of these, 
one was to the Bon Marché Electric Lighting and 
Repairing Shops at the corner of the Rue de Sévres 
and Rue du Bac. 

It would, doubtless, have seemed strange to 
mechanical engineers of a generation back that 
their Institution should arrange a visit to, what 
they would then have had no other name for than, 
alinendraper’s shop. The concentration of retail 
business into a vast single establishment, and the 
spread of the electric light and lifts for passengers 
and goods has, however, changed all this, and con- 
verted the underground parts of nearly all these 
mammoth shops into receptacles for machinery, 
often of the most advanced type. Some years ago 
a big hotel or store required no one more mecha- 
nical on the premises than a general ‘‘ handy man” 
who could screw on a gas burner or do an odd job 
of carpentering. Now a competent engineer is re- 
quired, for often the machinery under his charge is 
of the most delicate and complicated description. 
This is especially the case at the Bon Marché, 
wherein M. A. Barotte, the head of the machinery 
department there, is an engineer of skill and ex- 
perience. 

It is difficult to say anything about the Bon 
Marché without making some reference to the re- 
markable man from whom its greatness sprung, 
and his no less remarkable wife. Aristide Boucicaut, 
formerly an assistant at a shop in a small provincial 
town, came to Paris to seek his fortune. In 1853 
he obtained a partnership in a small shop in the 
Rue du Bac. Ten years after he became sole pro- 
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prietor, and under his direction this small shop | Boucicaut was anything but a commonplace man. | bappiniens to those around him. It would be out of 
rapidly grew into the mammoth bazaar known to| He possessed that remarkable gift of combining | place now to describe the many ways in which 
Parisians as the Bon Marché. So far the history is | business and philanthropy in well-balanced pro- Same sought to benefit those he employed ; 
commonplace enough. Wealth, the reward of in- | portions, whieh, perhaps, goes further than any| perhaps, the most difficult, and yet the most 
dustry, isa tale as old as the Patriarchs ; but Aristide | other quality towards making a man a means of | successful, of his labours consisted in his various 
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efforts to encourage thrift among his assistants. 
Those who recall the incidents of the war of 1870 
will remember the active part he took, in conjunc- 
tion with another commercial philanthropist, 
George Moore, in relieving the suffering of the 
many wretched creatures who were the victims to 
the horrors of the siege of Paris. He died in 1877, 
at the age of sixty-seven, and his only son sur- 
vived him but a short time. Madame Boucicaut 
was thus left with the whole weight of this vast 
and complicated business on her shoulders, and so 
well did she fulfil her task that the establishment 
continued to grow and prosper during the seven 
years of her rule as it had before. Her manage- 
ment was by no means perfunctory, for she con- 
tinued to live in a house which formed part of the 
premises and kept a constant watch on the progress 
of business. In 1880 she completed a scheme 
which had been initiated by her husband, by which 
those who laboured in the business were made to 
participate in the rewards. From her own fortune 
she founded a pension fund for her workpeople, 
giving 5,000,000 fr. for the purpose. In 1887 she 
died, leaving to all those employed at the Bon 
Marché sums of from 1000 fr. to 10,000 fr., accord- 
ing to the length of service. The total num- 
ber of legatees under this clause in her will 
amounted to 3500, and the amount distributed was 
about 20,000,000 fr. Madame Boucicaut having no 
family, nearly all the rest of her vast fortune went 
to charitable institutions. Large sums were given 
for educational purposes and to hospitals ; whilst 
painters, musicians, inventors, actors, and journalists 
all benefitted by the labours of her own and her 
husband’s life, She showed her religious toleration 
by leaving large sums to the Roman Catholic, Pro- 
testant, Jewish, and Greek churches. 

It was to see the electric light installation of the 
Bon Marché that the members of the Institution of 
Mechanical Engineers were invited on Friday the 
5th inst., the last day of the meeting in Paris. Un- 
fortunately, the delights of the Eiffel Tower had 
proved so fascinating to many of the members that 
it was long past the prescribed hour that the majority 
made their appearance, and their kind hosts were 
kept waiting for a considerable time on the pavement 
in anticipation of the coming of their guests. Happily 
such little matters as this do not affect Frenchmen 
as they do those of Anglo-Saxon blood, and when 
the belated Britons arrived they were received as 
smilingly as if their hosts had not been grilling in 
the sun for the best part of an hour. 

As in nearly all similar circumstances, room has 
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Bon Marché in nether regions, but here the usual 
comparison ceases, for the Bon Marché cellars are 
large and airy shops, brilliantly lit and well venti- 
lated by rotary fans. The first objects encountered 
were two Belleville boilers which supply steam for 
driving the pumps which force water to the big 
tank at the top of the building. For drinking and 
cooking the town water alone is used, but for all 
other purposes water is obtained from two wells 
which are below the building and which are re- 
spectively 80 and 110 metres deep. 

The visitors next passed to the large shop which 
contains the first machinery laid down for working 
the original electric light installation. There are, 
firstly, four Bellville boilers. There are one pair 
of horizontal engines of 200 horse-power, one 
single engine of 75 horse-power, and another of 
100 horse-power. The latter is an engine run- 
ning at a high piston speed. The dynamos are 
driven by belts in the usual way. There are 
clutches on the shafting so that the machines can 
be driven independently, or the whole series can 
be connected together. The engines are of the 
Corliss type, and have been supplied by Messrs. H. 
Lecouteaux and Garnier, of Paris. There are in 
all four Gramme machines of 550 amperes running 
at 70 volts, and 24 others at 70 volts. There are 
also eight Jablochkoff machines of sixteen lights 
each. 

We next pass to the new shop which has been 
more lately constructed. On account of the nature 
of the soil, it was necessary to construct this large 
room or cellar in a water-tight manner. The walls 
and floor are of iron, and the whole is rivetted 
together to make a big water-tight compartment. 
Running along one side is a battery of seven large 
Belleville boilers. There are four fine Corliss con- 
densing engines of 150 horse-power each. These 
have also been supplied by Messrs. Lecouteaux and 
Garnier. The dynamos are placed beyond, and are 
includedamongst those we have already enumerated. 
In one corner of the shop is the rotary fan for 
ventilation, which is driven by an electrical motor. 
Here also are pumps for circulating water for general 
purposes and for drawing from the wells. There are 
Worthington pumps for boiler feeding and for lifting 
water to the big tank at the top of the house. The 
repairing benches are in this part, and there is an 
excellent arrangement by means of which spare 
parts are arranged ready for immediate use should 
a breakdown occur. 

There are 300 are lights of 9 ampéres on the 
ground floor, the first floor, and outside the build- 
ing. On the second floor are the 100 Jablochkoff 





lights, whilst there are 3000 Swan and Edison 
lamps in the whole installation. 

It is when one sees the magnitude and compli- 
cation of the machinery required for such an instal- 
lation as this, that one recognises how large a factor 
in civilisation artificial light has become. Few even 
of the most sanguine supporters of electricity as a 
means of illumination would have had the hardihood 
to suggest the propriety of layingdown such a plant 
as this a few years ago ; and yet the outlay must be 
profitable, or we should not see such installations 
spreading almost daily. 

Some of the visitors were afterwards taken 
through the sale rooms of the establishment and 
saw the Parisiennes making their purchases for 
personal adornment or utility. The cowp d’eil from 
the upper galleries is very charming. The glass 
roof gives abundance of light and shows to advan- 
tage the gay silks or softer woollens which are 
disposed with true Parisian taste throughout the 
building. 

Perhaps, however, one of the most curious sights 
in the Bon Marché is the ‘‘ Free Bar.” Here every 
one, man, woman, or child, can have refreshment 
without payment. Half a dozen attendants dis- 
pense wine, beer, spirits, or more sober beverages 
as quickly as they can work. No questions are 
asked as to whether one has been a purchaser or 
not. A man can walk right in from the street and 
get what he likes to call for, together with a biscuit 
or cake, and walk out again without hindrance. It 
may be stated to the credit of the Parisians that 
such a-mean advantage is not often taken of the 
hospitality of the Bon Marché, and certainly more 
than nine-tenths of the applicants are women. 
But those who do purchase are not backward in 
their demands, and on a hot day such as that on 
which the visit of the Mechanical Engineers was 
made, one sees a long queue of all kinds of people, 
gentle and simple, waiting their turn. The lady 
with fine bonnet follows the housewife with none ; 
whilst the man with the ragged hat raises it as 
courteously and bows his thanks as gracefully as if 
he were a royal duke and the bar-tender a prince of 
the blood. 

In other parts of the establishment there are car- 
penters’ shops, a smithy, and a small machine shop 
where repairs are done. There are also painters’ 
and plumbers’ shops, and other departments of a like 
nature. The stores and packing departments are a 
sight in themselves, and are, it is needless to say, 
arranged on a very elaborate system ; indeed, it is, 
we are assured, generally easier to find a given 
article amongst the tons of goods and acres of floor 
of the Bon Marché than it would be in many a 
small linendraper’s shop. The fire arrangements 
are good, there being 120 hydrants and 80 ex- 
tincteurs in various parts of the building. There 
has, we believe, never been a big fire at the Bon 
Marché, which is perhaps the best commentary on 
these details. 

To feed the 3600 men and women employed here 
is no light task, as may be imagined. The same 
description of food is given to every one, from the 
porters who carry out the goods up to the heads of 
departments. It all comes from the same kitchen, 
although all do not dine at the same time. Each 
one is allowed two bottles of wine or beer a day. 
The kitchen arrangements are of truly Gargantuan 
proportions. There is one stove which cooks 3000 
cutlets in an hour. There are trucks full of salad, 
wagon-loads of meat, and a whole tram full of 
bread running down the line of rails which connects 
the various culinary departments with the dining 
rooms. 

From the kitchens a visit was paid to the roof, 
where a grand view of all Paris was obtained. The 
principal light of the building consists of a large 
double dome of iron and glass very lightly con- 
structed. There also the big tank before referred 
to was seen. On the opposite side of the street is the 
‘*hétel des demoiselles,” where the female shop- 
assistants are lodged. As the young ladies were all 
engaged at their several duties we were permitted a 
peep at their quarters. There is a good salon well 
furnished and containing a piano. Each one hasa 
room to herself, and some of the doors being open 
we had a glimpse of good-sized and well furnished 
rooms. The necessary furniture is supplied by the 
company, but the girls themselves buy pictures, 
ornaments, &c., and many of the rooms are excel- 
lent examples of artistic decoration. No —_ > is 
made to overlook the girls in their home. ork 
done, they do as they like, but if they live in the 
hotel they must be in by eleven o'clock, Those 
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who get married are‘not necessarily obliged to go 
out to live, although such a necessity generally 
arises. This is a distinct loss, as no charge is made 
for board and lodging in the hotel—or, at least, no 
allowance is made if it be not taken. Free instruc- 
tion in foreign languages and other branches of 
education is also provided for those who have the 
industry to follow up such a course. 

In addition to 500 porters for delivering light 
parcels, there are attached to the Bon Marché 80 
omnibuses and wagons drawn by 150 horses. These 
are fine animals, many of them, indeed, very highly 
bred, as in the case of three dapple-grey Percherons 
—fine beasts with massive quarters and broad 
chests, that could hardly be excelled by any of our 
own dray horses. M. Tabourot, the director of 
stables, is very proud of his beasts. He has 
English, Dutch, and Flemish horses. Every day 
they parade in the yard before going on their 
rounds ; all as spick-and-span and well as if they 
were bound for a ‘‘ meet at the Magazine” in Hyde 
Park. 

Sr. Lazare Station. 


After leaving the Bon Marché many of the mem- 
bers made their way to the St. Lazare Station, 
which is the terminus of the Western Railway. 
The visitors were received in the grand hall of the 
hotel, which the railway company has built on the 
station, and which has been let to the proprietors 
of the Magazins du Louvre. M. Houvré, the 
engineer to the Louvre establishment, and a 
member of the Société des Ingenieurs Civils, wel- 
comed the members to the hotel—in a very practical 
manner—and a move was then made to the station, 
where the party were taken in charge by M 
Morliére, engineer-in-chief to the company, and 
M. A. Bouissou, ingenieur du matériel fixe, who 
had kindly promised to conduct the members over 
the station. As we this week commence the publi- 
cation of a complete account of the St. Lazare 
Station it will be unnecessary to enter into details 
here. 

Other visits provided for on Friday were to the 
Edison electric installation in the second court-yard 
of the Palais Royal (an installation which we de- 
scribed on page 674 of our last volume), and to 
examine the primary batteries of MM. Perreur- 
Lloyd, pére et fils, Rue de Vaurigard. 


Carats Harsour Works. 


For Saturday last, the 6th inst., two alternative 
excursions were available, namely, to the Calais 
Harbour works and to M. Decauville’s works at 
Petit -Bourg. The first-named excursion was 
naturally chiefly attended by those members who 
were en route for England, and who, in addition to 
having every facility afforded to them for examining 
the new harbour works under the guidance of M. 
Vetillart, were most hospitably entertained at lun- 
cheon by the municipal authorities of Calais. Of 
the harbour works themselves it is unnecessary 
that we should say anything here, as we have so 
lately described them in full detail.* 


M. Decavuvitie’s Works at Petit-Boure. 


For this visit a special train had been kindly pro- 
vided, this train leaving the station of the Paris, 
Lyons, and Mediterranean Railway, and conveying 
the visitors to Corbeil. Here they found awaiting 
them a train of cars drawn by one of M. Mallet’s 
compound locomotives of the type used on the 
Exhibition Railway, this train conveying them to 
the works over the line of light railway laid by the 
side of the road. The locomotive just mentioned, by 
the way, bore the name ‘‘ Dumbarton,” and is, we 
understand, destined for Messrs. Denny’s well-known 
shipyard, where M. Decauville’s railways are in ex- 
tensive use, On their arrival at the works the 
visitors were heartily welcomed by M. Decauville, 
and proceeded at once to make a thorough survey 
of the shops. We have so recently+ given a com- 

lete account of the history of the works at 
etit- Bourg, of their present arrangement and 
organisation, of their social aspect, and of their 
productions, that we may confine ourselves now 
to noticing certain special features which were 
brought under the notice of the visitors on Satur- 
day last. And here we may say, to commence with, 
that nothing can exceed the adaptability of the 
whole works and their plant, to the nature of 
the work which has to be turned out. The 
whole establishment bears ample evidence of its 





* See page 549, 577, and 609 of our last volume. 
t+ See pages 635 and 660 of our last volume. 





having been planned in all its details with the 
fullest knowledge what it was desired to produce, 
and how such production could be .best effected. 
No doubt in the earlier days of his career M. De- 
cauville must have used much less efficient ap- 
pliances than he now possesses, but no trace of 
these is nov to be found at Petit-Bourg, and the 
present plant includes much very special machinery, 
and is, as we have said, admirably adapted for the 
economical production of work of a high order of 
excellence. 

On entering the works the visitors were first 
shown the manufacture of sleepers of the pattern 
used for the Exhibition Railway, a pattern which 
we illustrated in Figs, 212 to 214 on page 480 of our 
last volume. The raw material for these sleepers 
is received in the form of rolled bars of trough 
section (see Fig. 214 just referred to), and these are 
first cut to suitable lengths by cold saws. The ends of 
each length are next heated, one at a time, in fur- 
nacesof very neat design builtin two ranges adjoining 
each stamping press. Each furnace has a number of 
mouthpieces, so that a number of sleeper lengths 
are being heated simultaneously, and thus a con- 
stant supply is obtained for the presses. The object 
of the press is to flange down the end of the trough- 
shaped bar, so as to give the sleeper a semicircular 
closed end. The presses are very massive and of 
quite a special type. The die is mounted at the end 
of a large quick-threaded screw which carries at its 
upper end a large flywheel, having its periphery 
covered with leather. Across the top of the press 
extends a horizontal shaft having mounted on it 
two large friction discs ; these discs being at a dis- 
tance apart slightly greater than the diameter of 
the flywheel. By shifting this shaft slightly end- 
ways either of these friction discs can be brought 
into contact with the flywheel of the press, and the 
screw thus be run down rapidly, then left free to 
rebound, and lastly run back into its highest posi- 
tion. By the operation of stamping, a fin is left 
at each corner of the sleeper, and these fins are 
next sheared off in a suitable press, while finally 
the end is finished off by placing it on a suitable 
anvil and subjecting it to the blows of an inclined 
steam hammer. 

As we stated in our former notice, the holes in 
the sleepers are punched by multiple punching 
machines, these machines being arranged in pairs 
and their heads being adjustable to the distance 
apart required for different gauges, so that all the 
holes in a sleeper can be punched at once. Multiple 
punching machines are also used for punching the 
rails, and these machines are fitted with a very 
neat arrangement of stops for determining the 
pitch of the groups of holes. This arrangement 
consists of a bar placed parallel to the rail, and 
having clamped upon it, radiating at different angles, 
a series of arms or stops. The end of the rail 
having been brought against the first stop, the first 
group of holes is punched, and the bar being then 
turned partly round, the first stop is moved out of 
the way, and the rail left free to be moved up 
against the second stop, and so on. 

The machines by which the rivetting of the rails 
to the sleepers is effected are arranged in pairs, like 
the sleeper punching machines, and the six rivets 
which secure each sleeper to its pair of rails are all 
closed simultaneously. The rivetting is done cold, 
and the rivets used—the manufacture of which was 
shown in another part of the works—are also made 
cold, from drawn wire, which insures great uni- 
formity of diameter. 

The machine by which the permanent way is 
painted, as explained in our former notice of the 
works, attracted much attention on account of 
its automatic action, and the excellent work 
it produced. After passing through the major 
part of the works, the visitors were conducted to 
the spacious trial ground which M. Decauville 
employs for experimental purposes, and where a 
sufficient length of line is laid down to enable loco- 
motives to be efficiently tested. Here the visitors 
witnessed the laying down of a length of military 
railway, over which was run a wagon carrying a 
gun weighing 3$ tons. Picking up the line in the 
rear and passing it forward, a gun ora series of 
wagons containing war material, can be conveyed 
over any ordinary ground at the rate of a kilometre 
per hour, the rails—as was illustrated on Saturday 
—being sufficiently stiff to act as bridges over 
ditches even 6 ft. wide. The facility with which 
the line was laid and relaid was much appre- 
ciated. Later on, also, the visitors were shown 
a pair of double-bogie wagons, such as we illus- 





trated by Fig. 215, on page 480 of our last 
volume. On this wagon was mounted a model of 
a 48-ton gun, and it was shown how a truck thus 
loaded could be turned on to a line at right angles 
to that on which it originally stood without employ- 
ing anything but one of the ordinary small turn- 
tables at the point of junction. To effect this 
manceuvre the leading truck of one of the bogies 
was run on to the turntable and turned at right 
angles, It was then run off on to the branch line, 
and in so doing the second truck of the bogie was 
brought on to the turntable. . This was then also 
turned, and the whole of the first bogie run down 
the branch line, the gun extending across the angle 
at the junction of the twolines. The bogies of the 
hind truck were then similarly dealt with in turn, 
and the whole carriage with the gun thus brought 
on to the side line. Also by transferring the lead- 
ing truck tothe branch line, then running the hind 
truck across the turntable, and finally bringing the 
leading truck back to the main line, the gun was 
easily turned end for end. The whole of the 
manceuvres were most readily carried out, and 
showed the great usefulness of these small railways 
for dealing with heavy loads. 

These experiments having been witnessed, as well 
as the running of an electric locomotive fitted with 
storage batteries, and another worked by com- 
pressed air, the survey of the works was completed 
and the members were then conveyed by a train of 
M. Decauville’s light railway carriages to his house, 
the Chateau des Tourelles. The run was made over 
a special tramway which M. Decauville had laid 
right through his grounds to the lawn in front of 
his house, this line having been put down expressly 
for the accommodation of the American Engineers 
and of the Institution of Mechanical Engineers 
during their respective visits The train was a 
heavy one and the road from the works to the cha- 
teau involved the passage of very sharp curves and 
heavy gradients, but the Mallet locomotive per- 
formed its duty admirably and with apparently 
ample power in reserve. At the chateau the mem- 
bers were entertained at luncheon, and the visit 1s 
one which will long be remembered by all who 
took part in it. Amidst beautiful surroundings, 
rendered additionally charming by the magnificent 
weather, the visitors were received by M. Decau- 
ville and his brothers with a hearty cordiality which 
made every one feel as if he was being received as 
a personal friend. 

Luncheon over, the visitors were conveyed by 
the steam tramway to Corbeil Station and thence 
by special train to Paris. Thus with this visit to 
Petit-Bourg there appropriately ended one of the 
most successful—if indeed we ought not to say the 
most successful meeting ever held by the Institu- 
tion of Mechanical Engineers. From its beginning 
to its end there was not a hitch of any kind, and 
the members experienced from their hosts—the 
Société des Ingénieurs Civils—a hearty hospitality 
and an untiring zeal on their behalf, which they 
are not likely to readily forget. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 5, 1889. 

THE threatened strike of the Amalgamated Associa- 
tion of Iron and Steel Workers is practically off. Up 
to Saturday night, June 29, sixteen Pittsburg em- 
ployers signed the scale, and before Saturday again all 
wil ahaa have signed, with perhaps two or three 
exceptions. Work will continue because of the urgent 
demand for all furnace and mill products. Railway 
requirements are being covered freely for steel rails, 
cars, locomotives, and engines. The railroad com- 
nies have been very backward buyers of material 
Sachen the first half of the year. The rolling stock on 
many lines has run down. Nearly all the car builders 
have received inquiries within the past ten days, and 
it is expected that this week the contracts will be 
placed for some 10,000 or 12,000 cars, including 200 
iron cars or more, which are to be used for the trans- 
portation of coal. These cars are found to be very 
much more serviceable than wooden ones, and are being 
gradually adopted by companies who mine large quan- 
tities of minerals. Since the hss, Se last report a 
large number of buyers of rails have bought lots aggre- 
ating some 30,000 to 40,000 tons in lots running 
ston 200 to 1000 tons. Most of the buyers are in 
the Middle States. Several of the railway companies 
in the Gulf States between Savannah and New Orleans 
are about closing contracts for some 20,000 tons of 
steel rails. The Georgia Central and Louisville and 
Nashville and Virginia, Midland, and the Norfolk and 
Western companies are all mares rails to extend their 
systems into new territory. In fact, it is the develop- 
ing of new adjacent territory of existing roads that is 
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creating the most demand for steel rails in this 
country. There are rumours, of course, of extensive 
purchases for new roads, and these purchases will 
eventually be made. The general railway situation, 
however, must considerably improve before railroad 
building is entered into on a very extensive scale. 
Prices have advanced on small lots since last week. 
The highest price realised was 28.50 dols. for August 
delivery. A few buyers were offering 27 dols. for 
September and October delivery, but the railmakers 
have not snapped at these opportunities. Muck bars 
are 27 dols. ; merchant iron, 1.50 cents to 1.75 cents ; 
nails, 1.80 dols. for cut, and 2.20 dols. for wire. The 
advance on wrought-iron pipe in the west is main- 
tained on account of the very urgent demand on the 
part of the pipe buyers for supplies to hurry forward 
work in hand. About 100 miles of pipe will be laid this 
year in Pennsylvania, Ohio, and Indiana. Bessemer 
steel nail slabs are 26.50 dols. at Pittsburg; steel 
rails, 26 dols. to 27 dols; old rails, 22.50 dols. The 
northern ironmakers are still struggling with increasing 
supplies of pig iron from southern points. Pig iron 
freight rates from Birmingham have decreased from 
4 dols. to 3.65 dols. to Chicago. Margins on northern 
irons are very low, so that even a trifling reduction 
like this jeopardises a good deal of furnace property. 
The ironmaking interests are deeply interested in the 
future of ironmaking in the south. The southern 
makers claim that they will be able to blow out a large 
number of northern furnaces, and they are pushing 
forward ina way that would seem to indicate their 
entire confidence in their ability to do so. Several 
new furnace companies have been organised. Large 
areas of coal and iron land have been purchased in 
mountainous districts, where land can be had for a 
song, and transportation is near at hand, of which 
Chattanooga is the commercial centre of the southern 
ironmaking. There is a very. heavy demand for all 
kinds of material. Sales of 50,0.0 tons of pipe iron 
have been made at that point within a month. At 
Cincinnati 40,000 tons of pig iron have been bought for 
speculative purposes on a basis of 12.50 dols. to 13 dols. 
per ton for No. 3 southern. The western barbed wire 
manufacturers expect to effect a successful combination 
this week through which they will be enabled to ad- 
vance prices, Good Bessemer Lake ores sold at Cleveland 
at 4.50 dols. 








HEAVY PLANING MACHINE. 

Tue machine illustrated on page 36 is made to 
plane 10 ft. long, and to admit work of a width of 
6 ft. between the uprights. It is provided with two 
very strong seater’ on the cross-slide and one on 
each of the uprights. The cross-slide itself is of 
massive tubular construction, and of sufficient length 
to allow the toolholder saddles to clear the largest 
article admitted, even when close down on its work. 
The vertical slides have 18 in. traverse, and the 
motions are self-acting, horizontally, vertically, and at 
every angle. 

There is an indicator quadrant to determine the 
angles to each tool slide. There is a secondary 
swivelling motion in front of the vertical slide to the 
toolholder proper to provide for clearing the work in 
returning over angles. The vertical motions can be 
separately disconnected, and the adjustment of feed is 
obtained through ratchet wheels and a slotted disc 
conveniently placed and controlled by the attendant. 
The cross slide is raised and lowered by screws and 
bevel wheels in the ordinary way. 

The toolholders on the uprights are similar to those 
on the cross-slide ; the transverse motion is 12 in., and 
they are arranged to swivel, and are provided with 
self-acting motion vertically over the extreme space 
under the cross-slide. The table is very massive, and 
is actuated by two racks and pinions, placed half the 
pitch one in advance of the other. The bed is in two 
double girders, giving two vertical webs of metal under 
each V, from end to end, and the full depth; it is 
proportionately stayed. The gearing is very powerful, 
driving the rack pinions through a 6 in. shaft, and the 
whole is carried on a hollow girder framework, makin 
all the bearings and reversing motions salt-aentatend 
with the machine, and independent of the founda- 
tions. The weight is 19 tons 14 cwt. Messrs. Pollock 
and Pollock, of Longclose Works, Leeds, are the manu- 
facturers. They have constructed the machine for 
Messrs. R. E. Crompton and Co., who will use it to 
plane the baseplates and frames of large dynamos. 


HYDRAULIC RAILWAY SIGNALS. 

In the Italian Section of Class 61 of the Paris Ex- 
hibition, devoted to railway material, there is an 
exhibit by MM. Bianchi and Servettaz of apparatus 
intended to facilitate the mancuvring of railway 
points and signals with the aid of hydraulic power, 
water under pressure being substituted for the usual 
rods or wires connecting the levers in the box with 
the points and signals. The system was tried some 
time since at the station of Abbiate Grasso, on the line 
from Milan to Alexandria and Mortara, and the results 
obtained were so satisfactory that the Italian Railway 
Company of the Mediterannean system decided to 











adopt it at several stations, while the French railway 
companies of the Paris, Lyons, and Mediterranean, 
and the Paris and Orleans, have also obtained several 
sets of apparatus for trials upon their own lines. Com- 
plete models illustrating this system are exhibited in 
the north-west corner of the Machinery Gallery, in that 
ke of the building devoted to railway material of all 
inds. 

An inspection of the models will show that the points 
are operated by means of two plungers mounted on 
the same rod, but of unequal diameter, so that when 
the cylinders are put into communication either with 
the accumulators, worked to a pressure of 50 atmo- 
spheres, or with the discharge reservoir, the plungers 
travel towards the right or left, and give a correspond- 
ing motion to the points. Fig. 1 on page 32 shows the 
a adopted for operating one pair of un- 
locked points. The apparatus is placed between the 
rails, and as no pest: ameconnl.care for control are 
required, there are only two lines of pipes, one com- 
municating with the accumulator and the other with 
the discharge reservoir. Locking the points is effected 
by means of cams which operate independently for 
each point ; they are mounted on the ends of a rod 
that is caused to rotate by means of acrank rod moved 
by the plungers themselves ; these cams have the form 
and occupy the position shown in Fig. 2. When in 
addition it is desired to further control the point, a 
small supplementary apparatus, as shown in Fig. 3, is 
placed on the outer side of the track in the extended 
axis of the locking cam rod; the controlling mecha- 
nism makes communication by a third and so-called 
return main with the pressure main in such a way that 
the movementisrepeated within the signal cabin. If the 
operation is complete and the point is properly locked 
in its new position, the repeater unlocks all the levers 
locked with that of the point. From this it will be 
seen if the control is inefficient, and if the point does 
not answer to the manceuvre, or if the locking is not 
perfect, the signalman is apprised of the fact by the 
impossibility of operating the other levers that are 
not unlocked by the repeater of the controlling mecha- 
nism. The semaphore signals are operated by a single 
cylinder, the plunger of which lifts the counterweight 
of the arm by direct pressure (see Fig. 4). The position 
of the signal arm or the colours shown by lamps 
after dark, can be indicated by a repeating screen and 
lamp placed within the signal cabin. In working dis- 
tance signals, MM. Bianchi and Servettaz preserve the 
use of a double wire. The liquid used for transmis- 
sion is a mixture of water and glycerine, and is 
supplied to the plunger through pipes about 10 mm. 
iu diameter ; power is obtained from a small accumu- 
lator that is charged from time to time by means of a 
hand pump, the liquid being brought back from the 
discharge reservoir, the signalman having this work 
under his charge. About five minutes’ pumping is 
sufficient for accumulating power for fifty manipulations 
of the levers. Fig. 5 illustrates the arrangement 
of the levers in the signal cabin; the handles are 
arranged with their upper ends in a vertical box that 
carries a locking bar. The controlling plunger is 
intended to completely reproduce the movement of the 
plunger actuating the points, so that if the operation 
of the point mechanism is imperfect, the levers in the 
signal box cannot be moved. The system of which we 
have given some indication can be applied not only to 
points and signals, but also to a variety of other pur- 
poses, such as locking turntables, traversers, level cross- 
ing barriers, and many other applications on railway 
service where control at a distance is desired. 





MR. BROTHERHOOD'’S THREE-CYLINDER 
ENGINES AT THE PARIS EXHIBITION. 
On page 33 we illustrate two of Mr. Brother- 

hood’s exhibits at the Paris Exhibition. No ex- 

hibit of his productions would be complete without 
his well-known three-cylinder engine, and two pur- 
poses for which these are supplied are shown, both 
naturally being intended for use on shipboard. In the 
one case the engine is shown arranged to drive a 
dynamo, as supplied by Mr. Brotherhood for use in tor- 
pedo boats. ‘the dynamo in — is of the Victoria 
type, and is intended to supply 40 ampéres at 60 volts 
when running at 700 revolutions per minute, The 
engine, which it will be seen is coupled direct to the 
dynamo, has 3-in. cylinders, and is intended to work 
at 700 revolutions per minute. The weight is 7 cwt. 

The other exhibit is a 5-in. three-cylinder engine, 

arranged to drive a 60-in. fan for ship ventilation. 

Mr. Brotherhood’s name is sufficient guarantee that 

the workmanship of the engines is as nearly perfect 

as it is possible to make it. 








BUSS’S TACHYMETER. 
Buss’s tachymeter is an instrument designed to indi- 
cate the speed of rotation of a shaft or similar body. 


During the last few years these instruments have 
found a wide application in electric light installations, 
in which it is very important to know the exact speed 
of the dynamos, and more than 2500 of them are in 
The illustrations on page 37 show the details 


use, 





of their mechanism, as constructed by Messrs. Buss 
and Co., of 195, Rue de l’Université, Paris. The 
apparatus comprises two cast-iron boxes, one contain- 
ing the pendulums and the other the dial mechanism. 
The whole is carried in two bearings in which it can 
be swivelled to bring the dial into a convenient posi- 
tion for reading ; a thumbscrew serves to fix it in this 
position. The trunnions which rest in these bearings 
are hollow ; through the right-hand trunnion there 
passes the driving spindle, and through the left-hand 
one the rod which actuates the index. The driving 
pulleys run loose on the right-hand trunnion, and are 
connected to the squared end of the spindle by a curved 
carrier plate, while a spring, compressed between the 
pulley and a peg cn the driving spindle, takes the end 
play out of the latter. The part of the spindle D 
(Fig. 2) within the case, forms a fork in which is fixed 
the axis of oscillation of the pendulums E!' and E? 
(Fig. 3). Under the influence of the centrifugal force 
resulting from the rotation of the spindle, the pendu- 
lums are moved out of their middle position, and are 
forced outwards. This movement varies according to 
the speed of the machine whose revolutions are to be 
counted by the tachymeter. 

One of the pendulums is connected to the exterior 
extremity of the spiral spring R, Fig. 3. The tension 
of this spring, which tends to bring back the pendulums 
to the middle position, is always equal to the centri- 
fugal force of the pendulums, and it is wound up as 
pe open. The form and weight of the pendulums are 
such that their common centre of gravity remains in- 
variable, whatever may be the position they occupy. 
preva sagan the apparatus may be arranged in any 
attitude, except in that in which the dial is at the 
bottom. 

The movement of the pendulums, parallel to the axis 
of the instrument, is transmitted to the rod in the 
left-hand trunnion by a double coupling. This is again 
coupled to the toothed wheel a by the rods H. The 
wheel a gears with a pinion on the spindle carrying the 
index Z, which moves over the face of the dial and 
shows the speed. To prevent unnecessary oscillations 
a small flyer is geared to the wheel @ through the 
wheels 6} and ¢ ne two pinions, 

The tachymeter is made in four sizes, of which our 
engraving illustrates the second. The third is larger, 
and is driven through bevel gearing, while the fourth 
is for temporary use, and is Leen against the end of 
the shaft, the speed of which is to be measured. 





THE LIFTS IN THE EIFFEL TOWER. 

THERE are three different constructions of lifts in the 
Eiffel Tower : (1) The Roux, Combaluzier, and Lepa 
lifts, (2) the Otis lift, and (3) the Edoux lifts. We 
illustrate the first and third of these machines on pages 
40 and 41 of the present issue, the engravings being 
prepared from the diagrams used by M. Ansaloni to 
illustrate his paper read before the Institution of Me- 
chanical Engineers, and published in our last issue. 

The journey between the second and third platforms 
is made by the Edoux lift (Figs. 1 to 6). Instead, 
however, of effecting the ascent of 525 ft. in a single 
flight, the trip has been divided into two equal flights 
by a midway platform; and there is one cabin for 
each flight. The two cabins counterbalance each 
other, being connected by means of four steel wire 
ropes, which pass over pulleys above the third main 
. One cabin travels up and down the lower 

alf of the trip, a height of 262} ft., whilst the other 
travels through the same distance in the upper half. 
Travelling in opposite directions, the two cabins thus 
meet and part at the midway platform, where the 
passengers brought up by the lower cabin change into 
the upper cabin, in which they complete their upward 
bg to the third main platform. 
he two cabins are both guided by one central 
vertical column extending through the whole 525 ft. 
height of the lift; and a. by two smaller columns, 
each of which is half this height, the one on the left 
rising from the second main platform to the midway 
platform, and the one on the right from the midway 
platform to the third main platform. The upper 
cabin is carried on two hydraulic rams of 12.6 in. in 
diameter, working in cylinders of 14.96 in. in diameter. 
To shelter them from the action of the wind, the rams 
are arranged to work within the upper guiding 
columns, within which also work the ropes that carry 
the lower cabin. The cylinders and rams are of steel 
plate rivetted, except a portion of the length of the 
rams, which is made of cast iron, in order to obtain 
the extra weight necessary for lifting the suspended 
cabin with its passengers. The bottoms of the 
hydraulic cylinders hardly protrude below the floor 
of the second main platform. 

In order to dispel all misgivings, the Backman brake 
will be applied on each side of the suspended cabin. 
In this plan a drum turning on a vertical spindle 
works up and down within each guiding column of the 
lower cabin, like a long-pitch screw in its nut, being 
threaded helically so as to gear with a correspondin 
helical rib fixed on the inside of the column. Round 
the drum thread are spaced a series of rollers running 
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ROCK-BORING MACHINERY AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE SOCIETE COCKERILL, SERAING, BELGIUM. 





Fig. 1. 
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on the rib, which enable the drum to accompany the 


cabin up and down with scarcely any resistance. The 
top of the drum is turned conical, to fit into a corre- 
sponding hollow cone turned in a bracket attached to 
the cabin. Should the cabin fall, it would quickly 
overtake the drum, because the latter has to run down 
its helical path, while the cabin is falling vertically ; 
the cones then coming into contact would cause friction 
enough to stop the drum from rotating ; and the drum 
being thus locked in the column would support the 
cabin and prevent its falling further. 

The Roux, Combaluzier, and Lepape system, which 
takes passengers from the ground to the first floor, is 
shown in Figs. 7 to 11. Each lift comprises a double 
chain of jointed rods, provided with a roller at each 
joint, on which the chains run in guide trunks fastened 
to the inclined girders that carry the cabin trucks. The 
rods are 1? in. in diameter, and 3.28 ft. long, and are 
jointed together to form a complete circuit, passing at 
the top overa pulley 114 ft. in diameter. On each side of 
the cabin is bolted a wrought-iron bar which forms one 
link in the chain of jointed rods, and in order to let this 
attachment pass, each of the two lower guide trunks 
has a longitudinal slot all along its inner side facing 
the lift ; the upper trunk, containing the return half 
of the chain, is entirely closed. At the bottom, each 
chain of rods passes under a driving wheel 12? ft. in 
diameter with twelve arms; on the extremity of each 
arm is a hollow steel tooth, by which the eyes of the 
rods are caught successively, and thus the chain of 
rods is driven. The driving wheel of each circuit is 
driven from a hydraulic plunger, 4:4 in. in diameter, 
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The cabins consist of two separate rooms, one above , access through a leak hole in the plunger. This air is 
the other, each 8} ft. high and 104 ft. wide and 133 ft. | periodically evacuated by the opening of the air valve 
long. Each room rests on a wrought-iron floor frame. | a by the tappet lever F, when the excess of pressure in 
By means of slanting cheeks the travelling chains are| one direction moves the valve. On the return 
fastexed not only to the sides of the lower room, but | stroke the piston is arrested by the counter piston K 
also to each of the two floor frames. workiog in an extension cylinder to which air passes 

The cabins are carried on four wheels, which run on| through the leak hole N. 
the inclined tracks. Each room is fitted with a bench| The boring bar J has a key groove down each side 
at the back, for the whole width, and several short | (Fig. 5), and passes through a ratchet wheel, which is 
seats ; the total accommodation provided is for 100| partly turned at each stroke of a pawl operated by the 
persons, 30 setting and 70 standing. |rod I, which has an oscillating motion imparted to it 
| by the pistons H H. 

chek 23 % : | “This system is used universally in the colliery at 

THE DUBOIS AND FRANCOIS SYSTEM OF | Marihaye, where an immense quantity of coal is raised. 

DRILLING AND BREAKING DOWN ROCK. | It isalso in use at Blanzy, Seraing, Six-Bonniers, and 
Messrs. Dusors and Francois, of Seraing, Bel-| Gosson, in many different materials. 


gium, have devised a system of drilling and breaking | 
down rock and coal to which they have given thename; FAY’S WOOD-WORKING MACHINERY. 
One of the best, if not actually the best, displays of 


of ‘*Bosseyage Mécanique.” This system consists in| 
first boring a hole, and then in breaking down the rock | wood-working machinery in the ener Hall on 
the Champ de Mars, is the large collection by Messrs. 


by a compound wedge (Fig. 7 above) formed of two 
half round outer portions, and a central tongue or Fay and Co., of Cincinnati, who exhibit about twenty 
arrow. The boring or jumping tool is taken off the/ different machines for various purposes, and all repre- 
drill spindle, and is replaced by a tup, by which the senting their latest and best practice. The whole of 
central wedge is driven forward by repeated blows | these machines are driven by underground shafting from 
until the rock gives way, and a part of it falls down. | a Sweet straight-line engine, that also forms a part of the 
To carry out this process they have devised the rock | installation. We shall publish from time to time en- 
drill shown in the engravings above, where Fig. 1 gravings of such of the machines as are of special in- 
is a side elevation; Fig. 2, a plan; Figs. 3 and 4, | terest, and we commence with illustrations of two of 
sections of the cylinder and valves; Fig. 5, a view of | them on the opposite page. The first engraving repre- 
the mechanism for rotating the bit ; Fig. 6, two views| sents a gap tenoning machine for heavy work, and is 
of the bit; Fig. 7, the wedge; and Fig. 8, the tup. | designed for making single or double tenons. The car- 














and 164 ft. stroke, which works horizontally in a | 
hydraulic cylinder 47 in. indiameter. A pair of 63-in. | 
pulleys carried on the plunger head engage a pair of | 
triple-linked pitch chains, one end of which is fixed to | 
the cylinder bedplate, whilst the other end winds 
round a double et 234 in. in diameter, which is | 
keyed on the shaft of the ne 


: wheel. For each lift | 
the mechanism is in duplicate ; but the driving shafts | 


The drill is mounted upon a carriage running on/| riage to which the timber is secured can be advanced 
wheels G and H, and capable of being fixed by the either by hand or power ; a screw operated by friction 
screw J and sleeper K (Fig. 1). In the centre of this | gearing is employed for the feed ; stopping or reversing is 
carriage is an upright upon which is mounted a frame | canaee by the hand lever shown at the side of the frame. 
capable of being moved in all directions. By means of | The tenoning cutters are mounted on steel shafts, which 
a handwheel and a worm M it can be rotated in a/ have arising and falling motion to suit different kinds 
horizontal plane ; the screw N serves to tilt it, and the | of work, while the upper shaft has also an end motion 
screw L to raise and lower it. In this frame are two for cutting one tenon larger than another ; the knives 


are coupled together, and the motion is regulated by | long guides B, upon which is mounted the motive | are large enough to cut tenons up to 6 in. at one opera- 


two water valves worked simultaneously, by which 
water is admitted from the reservoirs situated on the 
second platform, at a height of 377 ft., for raising the 
lift; while in the descent the water is allowed to 
exhaust gradually from the cylinders, 


| power cylinder A (Fig. 3), which can be moved along | tion. In addition to the horizontal cutter there is a 
| them by the screw O and handwheel C. Compressed | third running on a vertical spindle and placed 
| air is distributed to the cylinder by the slide valve C, at the back of the horizontal cutter for forming 
| the rod of which is enlarged at one end to form a| double tenons. The method of driving the spindles is 


| plunger D working in a cylinder to which the air gains | peculiar, and has been adopted to permit of long 
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timbers being brought into any desired position. 
second illustration shows a four-sided moulding ma- 
chine adapted for working up to widths of 10 in., or by 
the travelling bed being lowered it will take in 16 in. 
timber. The feed consists of one roller near the 


cutter, and two large feed rolls beneath ; this feed | 


arrangement can be raised and lowered according to 
the timber operated on, or the work can be released 
and withdrawn without stopping the machine. A large 


number of special cutter heads are provided with this 
machine. 





; INDUSTRIAL NOTES. 
Iv view of the assembling of what is styled the 
International Trades Union Congress of 1889,” the 
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the International Trades Union Congress of 1889, to be 
held in Paris this summer.” They continue: ‘‘ We 
are not aware that there is to be an International Con- 
gress, limited to the representatives of trades unions. 
We know there is to be a conference of workers, 
but are officially informed that delegates to it are in 
no way limited. to trade unionists, and we have 
‘neither right nor authority, under the Standing Orders, 
to attend it or take any official action in reference to 
it.” The circular goes on to — out that the organi- 
sation represented by the Committee “is purely a 
|trade union one”; that, at the conference alluded to, 
|any political, social, or other combination of workers, 
as well as trade unions, can send representatives ; and 
\that the Bradford Congress, to which the invitation 
' was addressed, gave no instructions upon the subject. 


Parliamentary Committee of the Trades Union Congress | Under these circumstances the Committee decline to 


of the United Kingdom have felt themselves compelled 


take part in the conference, and proceed to justify the 


to issue a circular explaining their attitude in reference | position which they have taken up with respect to it. 


to the meeting in Paris. 


he Committee state that 


The attitude of the Parliamentary Committee appears 


they have received complaints, few in number, because | to be the right one, according to the constitution of 





they ‘“‘are taking no part in what” is described ‘‘as|the Trades Union Congress, and to the Standing 
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Orders ; and it is further strengthened by what took 
place at the International Labour Congress, held in 
London in November last. The expense of that 
congress were so heavy that it has necessitated a 
‘* further appeal for funds,” so as to enable the Com- 
mittee ‘to meet the financial engagements they have 
been compelled to enter into.” This appeal jcomes at 
a time when some of the societies are reduc ng their 
contributions, and in a few cases refusing to subscribe 
altogether. The position is further complicated by 
the fact that many of the English unions are sending 
delegates to the “‘ Paris Conference of Workers,” among 
whom may be mentioned the Amalgamated Engineers, 
several of the Miners’ unions, and the London Society 
of Compositors. The action of the latter body is 
significant, because they are usually somewhat “‘ con- 
servative” on these questions. Altogether, the in- 
dications seem to point to a rather warm time of it at 
the Dundee Congress, as respects the International 
Congress, the eight hours’ question, and some other 
matters. For the first time in their history, after an 
existence of twenty-one years, there appear to be signs. 
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of a possible split in the institution, and the develop- 
ment of party conflicts. 


On Monday last, the 8th instant, the metropolitan 
members of the Friendly Society of Ironfounders of 
England, Wales, and Ireland, reinforced by some repre- 
sentatives from other districts, celebrated the eightieth 
anniversary of their establishment as a society at the 
Crystal Palace. There was a good attendance of 
members, and the proceedings passed off satisfactorily. 
Mr. W. H. Hay, the general secretary, in responding 
to the toast, reviewed the history of the iron industries 
of the United Kingdom during the forty years, and 
spoke encouragingly of the present, and hopefully as 
to the future. The late general secretary, Mr. Daniel 
Guile, was old enough toremember when the offices of his 
branch were compelled to wor? f their books on the town 
moor of Bolton, so as to avoid the probability of a raid 
upon their meeting place, and the possibility of the 
prosecution of the officials and the members attending 
the meetings. Since 1830, this Society has paid to its 
out-of-work members, exclusive of strike pay, no less 
than 730,406/. Besides which the Society has _ 
vast sums in sick, superannuation, funeral, accident, 
and other benefits. The celebration of its anniversary 
is a fitting moment for reviewing the history of its varied 
and useful work. 





In the Sheffield and Rotherham district the dispute 
at Messrs. Brown and Bailey’s Steel Works is not yet 
settled. There is a further agitation also in other de- 

rtments for an advance in wages. In the Bessemer 

ranch the men declare that the time has arrived when 
the reductions which were made in times of depression 
in trade, should be restored, and they are taking steps 
to insure an advance in wages accordingly. The iron- 
workers in the district are desirous of abolishing Mon- 
day work, but they will take no step in this direction 
until they are better organised. The ironfounders of 
Sheffield agreed to celebrate the eightieth anniversary 
of the establishment of their Society on the same day 
as the London branches, and hence on Monday last 
they, together with the branches of other Yorkshire 
towns, spent an enjoyable day at the pleasure gardens 
at Dore, near Sheffield. 





The Miners’ Conference held in Manchester decided 
unanimously for an eight-hours’ day. There were two 
distinctive lentes, sec the conference, as follows: 
(1) By the Lancashire Federation : ‘‘ That we are of 
opinion that the only workable system of restriction to 
limit the output of coal must be in the working hours ; 
we therefore agree to support the resolution passed at 
the Birmingham Conference in its entirety, viz., ‘ to 
work eight hours per day and five days a week.’ ” (2) By 
the Midland Federation : ‘‘ That this conference is of 
opinion that no attempt should be made to alter the 
numberof working days per week until a uniform system 
of working not more than eight hours per day is 
adopted throughout the United Kingdom.” After de- 
bate the following resolution was carried in lieu of the 
above: ‘* That this conference hereby agrees that the 
maximum hours for a day’s work for all underground 
men shall be eight hours per shift in twenty-four hours, 
and that the sianaed conference determine the day 
when the system shall be put into operation.” This 
matter will, therefore, be determined by the Birming- 
ham Conference on the 8th of October next, by which 
date the second advance of 5 per cent. will have taken 

lace. The conclusion of the conference practically 
decides for six shifts per week of eight hours each, or 
forty-eight hours in all, instead of five shifts of eight 
hours, or forty hours per week. By the time the con- 
ference meets the Trades Congress will have voted 
upon the subject. 

The ballot of the Nottinghamshire miners on the 
eight hours’ question has resulted as follows : In favour 
of an eight hours’ working day, 7841; in favour of its 
being made compulsory by law, 7734. Under 100 
voted against the legal enforcement of the eight 
hours. If, however, the Notts Association numbers 
10,000 miners, as represented at the Manchester Con- 
ference, then over 2000 did not record their votes. 
But the result would not have been materially different. 
Only 8321 papers were sent out, so that about 180 were 
blanks. 





The advance in wages sought for by the miners has 
been successful in nearly all districts of the kingdom. 
Wherever there is a struggle all the other districts will 
render assistance. In only afew isolated instances has 
there been or is likely to be, any cessation of work. 
This agitation for an advance in wages has had the 
effect of strengthening the unions in all the minin 
districts of the country, even to the reviving of old 
associations which formerly existed. 

The only serious strike that has yet arisen, is in the 
Somersetshire coalfield at Radstock and the neighbour- 
hood, where about 2000 went out on strike. The 
National Conferenceappointed a deputation to wait upon 
the coalowners to see if they could not effect a settle- 
ment. The masters had refused to deal with the local 
unions, claiming to deal with the men in their employ 





only. This determination, more perhaps than any 
other, led to the cessation of work. 

In the Scottish mining districts the men are not as 
yet getting the advance. Lanarkshire bars the way. 
Several of the employers have signified their wera 2 
ness to give the advance if all the districts agree to do 
so. The Lanarkshire men seem to be looking for an 
yo hours’ day by legislation, while the miners in 
other parts are getting an advance of wages by quiet 
combination. The organisations seem to be afflicted with 
the mania of denouncing each other and each of their 
officials in turn. 

The settlement of the wages question in Lancashire 
has not been effected without a slight cessation of work. 
In the Wigan district the adjustment of prices and 
wages did not satisfy the men, hence a stoppage. But 
the difference was not very great at any time. 





The wages of the Northern steelworkers have been 
advanced another 24 per cent., in accordance with the 
report of the accountants for the past three months. 
This will make 74 per cent. above what is called the 
standard rate, and will remain in force, as the price to 
be paid, during July, August, and September. 

In the Midlands the price of iron has still an upward 
tendency, the prices having been advanced 10s. per 
ton during the past week. This advance in price will 
affect the wages of the workpeople, who, like the 
steelworkers, will reap some advantage from the rise 
in the market price of iron. 





The strike at Askam is pretty nearly at an end. 
The places of the unionists are being filled with non- 
union men, and even one of the prominent leaders has 
returned to his work. Those on strike are naturally 
much incensed at their failure to obtain their demands, 
but the want of union among the workers has resulted 
in present defeat. 

The blastfurnacemen’s dispute at the Skinning- 
grove Iron Works has been settled, after a week’s 
strike. The wages question being conceded, the other 
and minor points were referred to arbitratiou. The 
boilermakers and iron shipbuilders’ demonstration at 
Stockton was remarkable, because the employers con- 
sented to the holiday, and one of their number spoke 
encouragingly of the Society work and prosperity. 





The strike of the men in the Walsall bit trade is not 
yet at an end—indeed, it appears to be extending. 
The masters agreed to arbitrate on the terms set forth 
by the Walsall Chamber of Commerce, but this the 
men refused. The masters, on the other hand, refuse 
to arbitrate on the terms offered by the men. The 
course pursued on both sides shows that the true 
meaning of arbitration is scarcely understood. If im- 
possible conditions be annexed to any offer to arbi- 
trate, it is no longer arbitration, whatever else it may 
be. It also appears that the bit filers and forgers 
severed their connection with their own federated 
union some time ago, and therefore the federation 
does not acknowledge any claim on the part of those 
on strike. 

In the other iron industries in the Walsall district 
trade is very brisk. In nearly every branch the men 
are fully employed. The ironworkers are claiming 
exemption from Sunday and Monday work, or ten 
shifts in a fortnight instead of eleven or twelve, as at 
present. Meetings have been recently held, when 
some rather severe strictures were made respecting 
some of the men employed in the district, who, it is 
alleged, will not pay to the union, though they expect 
to share in all the advantages accruing from the self- 
sacrifice and hard work of those who maintain the 
union, The union men stand by the Board of Con- 
ciliation and Arbitration ; the non-union men grumble 
at its decisions, but will not help to insure a better 
return, 

In North Staffordshire, the dispute in connection 
with the shinglers at the Knutton Iron Works has 
been arranged without any cessation of work. The 
new rules agreed to at the Manchester Conference do 
not give universal satisfaction, inasmuch as they entail 
an additional penny per week contribution to the funds 
of the union. But it is explained that for the extra 
penny great benefits are provided which were not pre- 
viously included in the Society’s operations. 


The ironworkers at Warrington have resolved to 
discontinue Monday work on and after the 15th of the 
present month next Monday. Some of the men thought 
that the eight hours’ day should be proposed, but this 
was not pressed. The men also proposed to give notice 
for an advance of wages, to ioe them up to the 
Northern ironworkers’ scale. Still, aftersome discussion, 
the matter was adjourned for a fortnight, to give time 
for further consideration. The narrow majority by 
which the amendment was carried shows that there is 
a strong feeling in favour of immediate action. 

The strikes of sailors and firemen in various ports 
have not yet come to an end. In Shields there isa 
‘* determination to hold out ;” but the successful efforts 
of the shipowners in getting a sufficient number of men 





to man the ships, ready for departure, show that there 
is at least a partial failure of the strike. However, the 
men have in most cases secured an advance upon old 
rates, although they have not secured the whole of 
their demand. nfortunately at —— some 
conflicts with the police have again occurred. 





The gasworkers of London have been fairly met by 
the gas companies. Their hours of work have been 
reduced from twelve hours per day to eight hours ; 
and instead of having to fill and draw ninety-six retorts 
per hour, the number is reduced to eighty per hour. 
The men demanded that the number should be seventy- 
two retorts perhour. The men are so satisfied with 
the concession that a demonstration was held in Hyde 
Park, on Sunday last, to return thanks for the generous 
terms conceded by the employers. 


PARIS EXHIBITION NOTES. 

Messrs. PatTersON AND Cooper, of Dalston, make 
a strong display of electrical instruments at Paris in 
the British Section. Among their specialties are 
electro-magnetic voltmeters and ammeters, with some 
important modifications introduced by the exhibitors. 
A spiral spring is substituted for the controlling force 
of the electro-magnet ; the deflecting needle is attached 
to the spring and forms a part of the circuit, and when 
no current is passing it lies nearly at right angles across 
a gap in the soft iron frame comprising the other part 
of the circuit. This frame is wound with wire, and is 
magnetised when the current flows, causing the needle 
to make an effort to turn parallel to the frame and close 
the circuit. This effort being exerted against the 
spring, the deflection recorded is the measure of the 
force exerted on the spring, that is to say, of the current 
passing ; the dial is graduated to give the readings of 
this effort. There are two such instruments for mea- 
suring heavy currents in which a copper bar 14 in. in 
diameter is used instead of wire, which is surrounded 
by the frame made in the form of a ring, a space being 
left between the open ends for the needle ; one of these 
instruments is recording, a chronographic arrangement 
being added. 





* * 


Other apparatus shown include Ayrton and Perry’s 
galvanometers, Cardew voltmeters, and pocket volt- 
meters, the Thompson and Sterling photometer for 
measuring luminous intensities from half a candle to 
10,000 candles, and a large collection of electric light 
fittings and accessories. 

* * * 

The pavilion of the Vieille Montagne Company, 
although an admirable example of zinc work, is not of 
imposing proportions, and does not convey an idea to 
the general public of the importance of the company, 
which possesses a large number of mines and factories. 
Its principal seat is at Angleur in Belgium, where the 
head offices are situated, and where there is a large 
factory. The remainder of the Belgian works are as 
follows: At Tilff, rolling mills ; at Valentin-Cocq, zinc 
foundries and zinc-white works; at Fléne, foundry 
and metallurgical works ; at Welkenraedt, calamine, 
blende and lead mines, and roasting furnaces; at 
Campine, metallurgical works ; at Schmalgraf-Fossey, 
mines and metallurgical works. In Germany the com- 
‘std owns and works the following: At Liiderich, 
»lende and galena mines ; at Steinbriick, construction 
works ; at Wiesloch, near Manheim, calamine mines 
and construction works ; at Borbeck, near Essen, zinc 
foundries ; at Oberhausen, rolling mills, general works 
and furnaces ; besides the foregoing there are a number 
of other mines. In France the principal office of the 
company is at 19, Rue Richer ; at Levallois-Perret, the 
company has a factory for making zinc-white ; at Bray, 
rolling mills and general works; at Danger, rolling 
mills; at Viviez (Aveyron), foundries; at Panchot 
(Aveyron) rollingmills; and at Haumont (Nord), rolling 
mills and general works. In Algeria, at Le Hamman, 
near Bone, are calamine mines; at Ain-Barbar, Oiarsenis, 
are calamine, blende, and lead mines, and in Tunis are 
several similar mines. In Sweden there are two estab- 
lishments ; at Ammeberg, near Askersund, are zinc, 
copper, and cobalt mines, metallurgical works and 
a general factory, and at Gothembourg is an office and 
depét. In Sardinia there are mines at San Benedetto, 
La Duchessa, and Monte-Agruxau, besides different 
factories. 

* * * 

In spite of all the intentions of the executive autho- 
rities to reduce the gratuitous entries to the Exhibition 
to an insignificant amount, the proportion is actually 
large, as is shown by the official statistics. Between 
the 5th May and the 16th June there had been a total 
number of visitors of 5,001,664 ; of this total 586,690 
entered free, while 4,414,974 persons paid for admis- 
sion, 5,174,640 tickets having been handed in at the 
different entrances ; it would appear, therefore, as if 
during the 42 days between the 5th May and the 16th 
June, 759,666 persons had paid two or more tickets 
for admission, or on an average about 18,000 persons 
per day. Ofcourse there have been several féte days 


on which the cost of admission was more than one 
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ticket, but making a full allowance for this, it is clear 
that the entrances after 6 p.m. must have been very 
numerous ; the present price of tickets falls below 40 
centimes. 

* * * 

A French exhibitor in the Machinery Hall, who 
shows a special loom which is kept working on the pro- 
duction of so-called Eiffel Tower garters, has notified 
his intention of devoting half the gross proceeds from 
the sale of these articles on Sunday the 7th and the 
14th of the present month, to the benefit of the widows 
and orphans of the victims of the catastrophe at St. 
Etienne. No doubt the sale of Eiffel Tower garters 
will be very great next Sunday, and the enterprising 
exhibitor will effect two very excellent objects—-he 
will be able to devote a considerable sum to a praise- 
worthy purpose, and he will advertise himself and his 
manufacture in the best possible manner. The rules 
prohibiting the sale of articles within the Exhibition 
are apparently falling rapidly into oblivion. 

* * * 


Two captive balloons are making daily ascensions in 
Paris ; one is located in the Avenue Kleber, and the 
other in the Boulevard de Grenelle, not far from the 
Exhibition ; this latter makes ascents continually from 
nine in the morning till eleven at night, so that the 
changing aspect of the Champ de Mars can be seen at 
all hours, and from a height 100 metres greater than 
that of the Eiffel Tower. It is worth noting thata 
special commission appointed by the Prefect of the 
Seine exists for the purpose of examining and approving 
captive balloon installations before the public is per- 
mitted to make ascents. 

* * * 


A somewhat singular difficulty occurred between the 

lice authorities and the Javanese colony on the 

splanade des Invalides on the occasion of the sudden 
death of one of their number. The police not un- 
naturally contemplated the interment of the unfortu- 
nate musician ; to this the Javanese demurred on the 
ground that their colleague was not dead, because it 
was impossible to die in so charming a country as 
France. These worthy people either carry compli- 
mentary language beyond European limits, or share 
the belief that when good Americans die they go to 
Paris; time and the police have shattered their 
illusion. 

* * * 

The great event of the present week has been the 
gigantic ball given in the Palais de l’Industrie by the 
Government and the Ville de Paris to the exhibitors ; 
no less than 35,000 invitations having been issued. The 
work of preparing the building for this night’s enter- 
tainment must be little short of stupendous ; the palace 
has been repainted throughout, and the floor of the 
= nave covering about 10,000 square yards, has 

een carefully floored ; around it beneath the galleries 
six rows of seats have been built rising one above 
another, and capable of holding about 5000 spectators, 
while one of the galleries has been similarly fitted up, 
and affords places for 2000 more ; the opposite gallery 
has been arranged as a promenade. Decorators were 
long hard at work transforming the interior of the 
building into a luxurious ball-room with velvet 
draperies and flowers ; at each end of the great ball- 
room was a fountain throwing jets of water to a 
height of 20 ft. brilliantly illuminated by the electric 
light. The ironwork of the roof was entirely hidden 
by an immense velum, which measures about 15,000 
square yards. 

* * 

The iehting of this gigantic ball-room was handed 
over to the electrical engineer ; the principal features 
were five great chandeliers hanging at intervals below 
the velum, each of them about 10 ft. in diameter. 
Eight others of smaller dimensions were placed on 
each side, while along the ball-room from sixteen 
- of flowers emerged gas brackets each with fifty 

ourners. An electric lamp hung from the middle of 
each bay completed the lighting of this part of the 
palace. Around the nave at the level of the first 
story were placed 112 brackets, each carrying 18 
lamps, while the leading architectural features of the 
building were lined out by small gas jets concealed 
within white globes. 

* * * 


It is stated, apparently on good authority, that the 
money taken at the Eiffel Tower elevators, between 
May 15 and July 2, has amounted to 1,298,944 francs, 
or nearly 52,0007. If these figures be correct, and 
there seems no reason to doubt them, the Eiffel Tower 
will prove as great a success as every other part of 
this wonderful Centennial celebration. We wonder 
what the prophets of evil, who were so numerous a 
year ago, and who foretold with certainty, nothing but 
a long tale of disaster for the Exhibition of 1889, say 
now, and what does that class, almost as numerous, 
who longed to see the work a failure, think of this 
French triumph ? 

* * 


One of the last inaugurations took place on Satur- 





day, the 6th inst., that of the Portuguese Pavilion, 
which has been built on the banks of the Seine near the 
food products building. This pavilion, which occupies 
an area of about 5000 square feet, includes a ground 
floor and two upper stories, and is dominated by a 
tower over 100 ft. high; the general style is that of 
Louis XV., as interpreted by a Portuguese architect, 
together with a number of details borrowed from 
national monuments. The pavilion is devoted chiefly 
to the food and agricultural products of Portugal and 
its colonies ; there are, in addition, a fair repre- 
sentation of mineral wealth and industrial processes, 
especially those connected with ceramics. 
* * * 


The sovereign public continues to assert its pro 
prietary rights in the Exhibition, and contempt for 
authority, by the destruction of the beautiful lawns con- 
structed with so much art and care ; all the precautions 
taken appear to be equally useless. It is amusing to note 
that these precautions have been steadily decreasing 
in severity ; in the first place an army of police was 
employed to protect the grass, but they did no good ; 
then in their place wooden barriers were erected with 
a like result; these were succeeded by light trellis 
fences, which were wholly disregarded; and now, 
apparently as a last effort, posts are placed about the 
grounds bearing the inscription, ‘‘It is forbidden to 
walk upon the grass.” Doubtless the authorities are 
specially uneasy about the havoc which will be wrought 
on Sunday next; judging from past experience, the 
effect of their last appeal will be about as great as it 
would be on a flight of locusts settling in a field of 
corn. 

* * * 

The telephonic auditions in the pavilion of the 
Société Generale des Telephones attract a great crowd 
of visitors every day ; these auditions take place from 
1 to 6 p.m. from the Théatre Folies Parisiennes, which 
is situated on the Champ de Mars, and from 8 till 11 
for the Opéra Comique on Mondays and Wednesdays, 
for the Grand Opéra on Fridays and Saturdays, and on 
Tuesdays, Thursdays, and Sundays for the Eden 
Théatre. Besides the foregoing there is a curious 
transmission of brass instruments which attracts con- 
siderable attention. The public is afforded every 
facility for watching the operation of the Exhibition 
telephone station, which connects the various sub- 
scribers on the Champ de Mars with the general tele- 
phone system of Paris. 


* * * 


The following figures are of interest, showing the 
increase of travel, caused by the Exhibition, between 
England and France. During the first six months of 
the present year, the number of passengers carried 
between Dover and Calais has been 133,711; by way 
of Folkestone and Boulogne, 42,141; and by way of 
Newhaven and Dieppe, 49,041. These figures show an 
increase of 56,635 passengers as compared with the 
corresponding period of 1888; of this excess 25,882 
travelled by way of Calais, and 30,813 by Dieppe. It 
is clear that the London, Brighton, and the Western 
Railway of France are doing a great business with low- 
priced passengers. Unfortunately for them they are 
not able to offer such inducement as regards the channel 
crossing, and therefore cannot command such high fares 
as the London, Chatham, and Dover Railway. The 
shareholders in this latter company must regard with 
satisfaction, not unmingled with hope, the really 
marvellous increase in their Continental traffic during 
the last few years. The ability and enterprise of Mr. 
William Forbes, the Continental traffic manager, is 
bearing good fruit. Probably those interested in the 
South-Eastern Railway do not derive a similar comfort 
from these statistics. 

* * * 


The third and last of the workmen’s delegations to the 
Paris Exhibition arrived the other day, and received 
the same friendly reception from the French artisan de- 
legation as had been extended to the previous visitors. 
They were not, however, so fortunate as the first instal- 
ment which arrived before Sir Polydore de Keyser had 
left Paris, and who extended to them his usual hospi- 
tality. 

* * * 

MM. Dulait and Co., of Charleroi, who do a part of 
the lighting in the Machinery Hall, exhibit an ingenious 
method of isolated lighting for the public streets. 
In the foot of each lamp-post is placed a small dynamo 
that is driven by a turbine supplied from the city 
mains ; whatever advantage may be claimed for this 
device, it is evident that the conditions of water supply 
must be exceptionally favourable before it could be put 
profitably into practice. 7! 

Visitors to the Exhibition will shortly enjoy an 
entirely novel sensation, and will gain an additional ex- 
perience of colonial manners and customs. With the 
princes of Senegal, who arrived in Paris the other day, 
came eighteen native boatmen, and a series of regattas 
are being arranged for them on the Seine; they will 
make use of the primitive-looking canoes that are ex- 
hibited in front of the Colonial Pavilion. 





Class 56 (Appliances for Sewing and Preparing 
Clothing) includes an important annexe placed on the 
upper gallery of the Machinery Hall, and containing 
a large number of light aonelal machines. These are 
driven by an electrical transmission installed by the 
Paris Edison Company ; it develops 35 horse-power 
transmitted at the comparatively low tension of 110 
volts ; the distance between the generating and receiv- 
ing machines is very slight. 

* * * 


The great lathe exhibited by Messrs. Greenwood and 
Batley, of Leeds, and which weighs 300 tons, is at last 
completed, and will be shownin movement regularly 
after this week. It is tobe regretted that this mag- 
nificent piece of machinery, which is by far the finest 
tool in the Exhibition, should have been completed so 
long after the opening of the Machinery Hall. Owing 
however to the fact that the makers were somewhat 
behind hand in delivering the heavy parts, the diffi- 
culties of transport were enormous, as everything had 
to be carted into the building at hours which did not 
interfere with the convenience of the public, and it is 
really remarkable that under these circumstances the 
lathe has been erected at all. After the close of the 
Exhibition it will be delivered to MM. Schneider and 
Co., Creusot, for whom it was constructed. 

* * * 


There seems now to be a fair chance that the principal 
Exhibition buildings will be preserved, M. Tirard, 
President of Council, being entirely favourable to the 
proposal, the adoption of which in some suitable form 
he will recommend to the Government. The diffi- 
culties in the way of carrying out this project appear 
to be only those of detail ; it is very clear that if the 
buildings of the Beaux Arts, the Arts Libéraux, the Ma- 
chinery Hall, and the 100 ft. gallery connecting it 
with the central dome, be preserved, and the rest of 
the Champ de Mars converted into gardens, Paris 
will possess a new and permanent attraction which will 
more than compensate for the loss of the Champ de 
Mars as a parade ground. 

* * * 


MM. Villard and Cotard, the constructors and ex 
hibitors of the world in miniature, which formed the 
subject of an article that appeared recently in our 
columns, have notified their intention of admitting 
gratuitously to their pavilion, pupils from any French 
schools on application from the director of such schools, 
and when under the charge of a teacher. This will 
tend largely to popularise this interesting pavilion, 
which is certainly not large enough for its purpose. 








LAUNCHES AND TRIAL TRIPS. 

On the 3rd instant there was launched from the yard of 
Earle’s Shipbuilding and Engineering Company, Limited, 
at Hull, the s.s. Blarney, built to the order of the City of 
Cork Steam Packet Company, Limited, for their Irish 
Channel passenger and cattle trade and for general cargo 
purposes, the dimensions being 256 ft. 6 in. by 33 ft. 

18 ft. 74 1m., with the greater portion of the upper deak 
covered by poop bridge and forecastle. Accommodation 
for first-class passengers and officers is provided under the 
poop, and comprises saloon, smoke room, ladies’ room, and 
every convenience. The saloon is carried out in polished 
woods and the entrance to this and the smoke room will 
be decorated with marble and ornamental tiles. The 
forecastle is fitted for accommodation of crew, deck 
passengers, barrack room, &c. The remaining portion of 
upper deck, as well as tween deck and holds are arranged 
for the carriage of cattle and horses. Powerful cranes 


are provided for working cargo, steam steering gear is 
fitted for the midship gear and screw gear aft. The ship 
has straight stem, elliptic stern, is schooner-rigged, ona 


has good lines for speed. The machinery consists of a 
set of ge inverted engines having cylinders 
24 in., 388 in., and 62 in. by 42in. stroke, and y bm steel 
— made for a working pressure of 160 lb. per square 
inch. 


Messrs. William Simons and Co. launched complete, 
from their yard at Renfrew, one of their patent hopper 
dredgers, constructed to the order of the yet e- 
partment, Board of Trade, Whitehall, London, to be 
employed in dredging Ramsgate Harbour. The vessel is 
constructed with the latest improvements, and has a 
ho cq capacity for 300 tons of itsown spoil. The bucket 
ladder dredges to a depth of 28 ft. under water level, and 
the buckets have a lifting capacity of 250 tons per hour. 
The builders have in progress two powerful pet, lh for 
the Melbourne Harbour Commissioners, and a hopper 
dredger to be employed in the removal of the bar at 
Alexandria Harbour ; also a patent elevating ferry steamer 
for cross-river communication at Finnieston, Glasgow. 


On Saturday, the s.s. Collingham, which has been built 
by Messrs. Raylton, Dixon, and Co. for Messrs. Harris 
and Dixon, of don, took her trial trip from the Tees. 
This vessel’s dimensions are: Length over all, 305 ft. 3 in.; 
breadth, 38 ft.; depth moulded, 22 ft. 10 in.; with a dead- 
weight capacity of 3650 tons. Her engines, which have 


been built by the North-Eastern Marine Engineerin 

Company, Wallsend, worked most satisfactorily, a s 

of 12 knots being maintained. After trial the vessel re- 
turned to Middlesbrough to load for China. The Colling- 
ham has been built under the superintendence of Mr, 
Walter Phillips, consulting engineer. 
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WAGON HOISTS AT THE SAINT LAZARE STATION, PARIS. 


MM. CLERC, DIRECTOR OF WORKS, AND BOUISSOU, ENGINEER OF FIXED PLANT. 
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STEAM BOILER LEGISLATION. 
Two Bills dealing with steam boilers are before 
Parliament, and are entitled respectively Steam 
Boilers Insurance Bill and Steam Boilers Bill. 
The former is backed by Sir W. H. Houldsworth, 








Sir Henry E. Roscoe, Mr. Maclean, and Mr. Burt. 
It commences by stating that its object is ‘‘ to re- 
duce the sacrifice of human life by steam boiler 
explosions,” and this it proposes to do by render- 
ing it illegal for any boiler insurance company to 
issue a policy on a boiler before it has made two 
examinations, of which one must extend to all 
accessible parts, both internal and external, while 
the other is to be made while steam is up. The 
examinations must be made within three months of 
the granting of a certificate of safety, which must 
precede the policy. Such certificate will expire in 
twelve months, or under exceptional circumstanoes 
in fifteen months, and the examination must be re- 
newed before the certificate can be re-issued for a 
further period. Should an insured boiler explode 
during the currency of the certificate the com- 
pany will be liable to compensate any person, 
other than the insured, for any loss or injury 
sustained by reason of the explosion, unless the 
company proves that all the requirements of the Act 
were satisfactorily complied with before the issue 
of the certificate, or that the explosion was solely 
due to the misconduct, incompetence, or negligence 
of the person or persons in charge of the boiler. 
Further, every insurance company which fails to 
comply with the Act is to be liable to a fine not 
exceeding 100/. for each offence. 

Had the object of this Bill been stated to be the 
abatement of the present severe competition between 
boiler insurance companies, it might at once be 
conceded that it was fairly well designed to accom- 
plish its purpose. But we fail to see that its provi- 
sions are the best that could be conceived ‘‘ to 
reduce the sacrifice of human life by steam boiler 
explosions.” What of the multitude of boilers 
which are not insured, and which no company 
would dream of taking under its protection? It is 
these that offer the greatest danger to the public 
and to the people in charge of them. It has often 
been affirmed that the insurance companies find it 
less expensive to pay for losses than to prevent 
them by a thorough system of inspection. Possibly 
such is the case, but this principle of action 
can only be carried out successfully by ex- 
cluding the hazardous and extra hazardous risks. 
A company which was willing to insure every 
boiler which was offered would soon find its 
dividends growing painfully small. It must at least 
exercise such an amount of selection as shall exclude 
from its books all such boilers as do not offer an 
average presumption of safety. When that is done 
it is merely an actuarial calculation to find what 
premium must be asked to produce a given divi- 
dend. Of course the worst class of boilers are never 
offered for insurance ; the owners do not care to be 
told that they are utterly unsafe. Even whena 
reputable manufacturer learns from the insurance 
company that he has a dangerous ‘steam generator 
on his premises, he does not usually have it broken 
up. He sells it to a broker, who patches it up 
and passes it on to somebody else, and when 
eventually it gives way the report contains the 
sentence, ‘‘ age and maker unknown.” 

Now that it is proposed to provide legislative 
safeguards for steam boilers, it seems to be some- 
what absurd to pass over all the hazardous and extra 
hazardous risks. One is reminded of Dogberry’s 
advice to the watch, to let all those go who refused 
to stop when ordered in the prince’s name. The 
new boiler by a first-class maker is closely examined, 
while the one which has passed through two or 
three hands, and has lost all identity is to be free 
from control, except that contained in the twelfth 
section of the Bill, which provides that the Board 
of Trade may hold an inquiry into the condition of 
any boiler it has reason to believe is working under 
unsafe conditions. No doubt the Bill would doa 
certain amount of good, and would put an end to 
the present fallacious confidence indulged in by 
many manufacturers, that because their boilers are 
insured they are therefore in a satisfactory condi- 
tion. But if Parliament is really anxious to reduce 
the list of killed and injured to the lowest possible 
amount, its desires will find speedier fulfilment if it 
gives its sanction to the Steam Boilers Bill, the 

rovisions of which we noticed in a recent issue. 

his Bill provides for the immediate registration of 
all steam lola, and for their annual inspection by 
a duly qualified engineer. Not only will the well- 
constructed and properly managed generators, 
which form the financial mainstay of the insurance 
companies, be included, but also all the old and 
patched boilers which are situated in back-yards, 
cellars, and under roadways. Every one will sud- 








denly acquire a legal identity,-and unless it can 
obtain a certificate it will have to be broken up, or 
enter upon a less perilous career than the produc- 
tion of high-pressure steam. Within six months of 
the Bill coming into force nine-tenths of the extra 
hazardous boiler risks would have disappeared, 
while those which fall somewhat short of this 
description would have been repaired and 
strengthened. 

The Steam Boilers Bill does not subject manu- 
facturers to any burdensome official interference, 
so long as no harm happens to their boilers. When 
they have registered their boilers they have nothing 
further to do than to forward the annual certificate 
to the Board of Trade. Each man is free to choose 
his own certifying engineer, and to get his services 
as cheaply as he can. This engineer may be in 
private practice, or he may be the servant of an 
insurance company, but in any case, it is to the 
boiler owner’s interest that he shall be competent, 
for if an accident happens, due to the negligence or 
incompetence of the certifying engineer, the boiler 
owner becomes responsible to any person who is 
injured, in the same degree as if the certifying 
engineer were in his permanent employment. To 
the extent of 150/. he can recover his outlay from 
the certifying engineer or inspecting society, even 
if he is not insured to that amount. Further, the 
expenses of any inquiry which may be held into the 
circumstances of a boiler explosion may be re- 
covered, up to the amount of 500/., from the certi- 
fying engineer or society, unless it can be proved 
that the engineer is fitted by education and training 
for his duties. If he should prove unable to pay 
the costs, then they may be levied against the 
boiler owner or user, if it should appear that he 
has not exercised proper care in the selection of the 
inspecting society or engineer. 

It will be seen that this second Bill not only 
affirms the principle of no insurance without in- 
spection as fully as does the first, but goes further, 
and makes inspection essential and antecedent to 
the working ofall boilers. It protects the innocent 
victims of greed and incompetence by rendering 
the boiler owner or user liable to them for damages, 
leaving him to recover from the engineer, if he 
can. Further, through the medium of costs it 
enables the Board of Trade to mete out punishment 
untrammelled by the restrictions which prevail in 
a court of assize. The way that boiler owners 
escape at the hands of coroners’ juries is often a 
flagrant scandal to our legal system, but one that it 
is difficult to redress. Imprisonment means social 
ruin to a man in the middle classes, and is too 
severe a punishment when there is no actual 
criminal intention. A fine, disguised as costs, 
carries no degradation with it, and we might expect 
to see it inflicted whenever the circumstances of the 
case justified it. Of course either Bill would be an 
undisguised blessing to the insurance companies. 
Their engineers are above all suspicion of incom- 
petence, while their financial condition can be 
demonstrated, so that boiler users can assure them- 
selves of their solvency. Either Bill would oblige 
boiler owners to give the companies proper facilities 
for examination, and would enable the companies to 
abandon the slipshod ways into which some of 
them have fallen. 








PNEUMATIC TORPEDO GUN. 

A most interesting and instructive lecture on the 
above subject was delivered by Captain E. L. 
Zalinski, United States Artillery, with whom this 
engine of war has become identified. 

Lord Wolseley was in the chair, and the lecturer 
was well supported by an appreciative and dis- 
tinguished audience, including General Sir Lintorn 
Simmons, General Goodenough, Admiral Boys, 
Captain Colomb, Majors Lewis, Watkin, Walker, 
and many other officers closely connected in their 
official duties with the defences of the British 
Empire. The lecturer commenced by claiming that 
the pneumatic gun as now developed is capable of 
throwing with accuracy large charges of high ex- 
plosives to greater distances than the extreme range 
of movable torpedoes. He proceeded to point out 
that ironclads of the present date are far more vul- 
nerable to attack in the under-water, than in the 
over-water positions of their hulls. 

He traced the history of the pneumatic gun from 
its inception when Mr. Mefford, of Ohio, first 
brought forward the idea, to its present state of 
perfection attained after great labour and endless 
experiments in America, and he gracefully acknow- 
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ledged the great assistance he had derived from his 
commanding ofticer, Colonel J. Hamilton. 

The guns of various calibres up to 15 in. have 
already been described at various times in the pages 
of ENGINEERING, so we need not follow the lecturer 
in this. But it is important to note his record that 
ten of the 15-in. guns are being constructed, show- 
ing that the United States authorities consider the 
arm to have emerged from the experimental stage, 
and to be suitable both for harbour defences and 
torpedo boats. One of the latter has already been 
built, and has attained a very high speed on the 
measured mile trials. 

This vessel (the Vesuvius, United States Navy) 
is armed with three of the pneumatic 15-in. guns, 
and has recently been fully described in the columns 
of ENGINEERING. One 15-in. gun is being made 
for the Victorian Government, and is to be tested 
at Shoeburyness. Two classes of shell are used, 
viz., full calibre and sub-calibre. The former is 
fitted with a tail terminating in spiral vanes ; the 
latter possesses vanes attached to the base of the 
projectile itself. When increased range is desired 
sub-calibre shells are used, carrying smaller charges, 
but driven by the same air charge as the full calibre 
shells, a kind of sabot being employed at the base 
of the shell, which falls off when the shell leaves 
the bore of the gun. The various electrical arrange- 
ments contained in each shell, providing for detona- 
tion on impact, or for retarded detonation, or for 
detonation after a certain amount of water sub- 
mersion, were explained with diagrams, as were the 
details for insuring safety, and for preventing pre- 
mature explosions. ° 

As regards the explosive, the lecturer said, ‘‘ it 
will rest with each service to select that explosive 
which seems to it safest and best,” but he gave 
cogent reasons for having himself selected uncam- 
phorated explosive gelatine. He has used it for 
more than three years, and has fired two tons of it 
altogether, and has subjected it to tests for altera- 
tions of temperature, and for very severe shock. 
He was ‘‘ satisfied from this experience that if well 
made and stored in a dark magazine of equable tem- 
perature, not exceeding a maximum of 80 deg., it is 
not subject to deterioration in store, or to explosion 
by shock, if handled as carefully as gunpowder.” 

With regard to accuracy of fire the 1887 experi- 
ments in which the Silliman schooner hulk was 
destroyed at a range of 1613 yards, were recorded, 
as also some experiments for rapidity and grouping. 

The lecturer claimed that the accuracy of range 
obtainable from the pneumatic gun when firing at 
high angles of elevation, is due to the perfect con- 
trol of the air pressure used for firing the gun, 
which pressure ‘‘can be gauged to within a few 
pounds” per square inch, ‘‘instead of varying 
several thousand pounds, as may be the case with 
the gun using powder.” In this we consider he 
overstates his case, for so long ago as 1879, in some 
experiments carried out at Meppen, Herr Krupp 
succeeded in sending five out of ten rounds ona 
horizontal target representing the Inflexible, and 
the other five rounds close to it, at a range of 44 
miles, the ordnance used being an 11-in. rifled 
howitzer. There could not have been much varia- 
tion in the powder pressure here, and what has 
been accomplished can be done again. 

The lecturer defended the pneumatic system with 
much ability, and emphasised the advantages gained 
thereby as regards lightness of gun and of pro- 
arg the former being advantageous in a torpedo 
oat, and the latter enabling a much larger charge 
to be carried for any given weight of loaded pro- 
jectile, wherever the gun may be located. He also 
stated his conviction that the projection of torpedo 
shells by means of compressed air is quite dan- 
gerous enough to all concerned, and that he is con- 
tent to leave the development of torpedo artillery 
with powder propulsion to others. Knowing, as we 
do, the safety with which wet gun-cotton can be 
fired in shells propelled by powder, the problem 
thus set does not appear so overwhelmingly difficult 
as the lecturer made it out to be, and the develop- 
ment of torpedo artillery, both ashore and afloat, is 
to be anticipated in the near future, if the subject 
be tackled. At present Zalinski’s gun and ammu- 
nition is the only thing of the kind which has been 
worked out to a thoroughly successful issue and 
the latest improvement, viz., the addition of a re- 
volving loading chamber, enables five shots to be 
delivered from one gun in one minute up to ranges 
of two miles. For harbour defence it is natural to 
com the results obtainable by this system, and 
by the Brennan system: 





1. The range of the gun is superior to that of 
the Brennan torpedo. 

2. Many torpedo shells can be fired while one 
Brennan torpedo is being manipulated. 

3. The air gun battery can be placed entirely 
out of sight and the guns laid and fired at an un- 
seen foe by means of Major Watkins’ inventions in 
range and position firing, whereas the wires, the 
emplacement, the inclined way, and the operator 
who directs the Brennan torpedo, must all be more 
or less exposed to the machine gun and other fire 
from an enemy’s vessel—a long artery exposed to 
damage. 

4, The air gun can project its shells over a mined 
area without damaging the mines, whereas the 
Brennan torpedo requires an area clear of buoyant 
mines. 

5. One air gun, with its accessories and ammuni- 
tion, is probably much less costly than one emplace- 
ment for the Brennan system, complete with its 
torpedoes. 

6. The air gun can be directed on a vessel whose 
mast only is visible, the space around her being 
covered with the smoke of an engagement, whereas 
under similar conditions the Brennan torpedo would 
be absolutely useless, because the operator could 
not see it to direct it. 

There has recently been much blowing of trumpets 
and beating of drums because a hulk, towed past a 
Brennan emplacement at a speed of 11 knots ina 
strong tide, was struck at a range of 1200 yards, and 
destroyed. As this trial was carried out under the 
most favourable circumstances, failure would have 
been most mortifying. 

Captain Zalinski described how the air gun can 
be used for countermining a mined channel ; how 
it could be incorporated in the stem or stern of a 
man-of-war for use in a fleet engagement ; how it 
could be used to throw light balls or light buoys, 
and for other purposes ; but we are content to see 
it tried first competitively against the Brennan 
torpedo, a target being towed past each at a given 
range, and plenty of smoke made to represent an 
engagement. 

The lecture was illustrated by an interesting 
series of lantern slides and diagrams. A short dis- 
cussion ensued, and a few questions were asked. 

Admiral Colomb asked whether trials of the gun 
had yet been made afloat. He conceded its value 
afloat, if it could .be used accurately. Captain 
Zalinski replied that there had been no trials of 
the gun afloat, as yet, but referred to the reasons 
he had already given in his lecture for assuming 
more than ordinary chances of accuracy, when com- 
pared to powder guns or to torpedoes afloat; thus 
an error of elevation of 15 minutes will produce an 
error of range at one mile of only 15 yards in the 
case of theairgun, whereas with an8in. breechloading 
rifled gun the error would be 230 yards. Moreover, 
the powder pressure is not so well under control as 
the air pressure, and errors in range must conse- 
quently be greater in the former than the latter, 
assuming that the elevation of the gun in each case 
is accurate. 

Admiral Boys raised the question as to the possi- 
bility of accurately pointing a gun by steering the 
vessel that carries it, but, inasmuch as this system 


of pointing guns has been found to succeed in the} B 


Staunch class of British gunboats, it is evident that 
still greater accuracy could be insured from a longer 
vessel like the United States cruiser Vesuvius, 
especially in a seaway. 

Colonel Walford, R.A., raised some points about 
the formula quoted for the penetration of armour 
by the detonation of a charge of high explosive on 
its surface, calling attention to a typographical 
error. The formula, based on the Scandinavian 
experiment, should be W=3.3 d*, where W is 
weight of dynamite in charge and d is the thickness 
of armour (wrought iron) in inches. Colonel Wal- 
ford also considered that wind would produce a 
large deviation, as the time of flight was of long 
duration. 

The lecturer replied that he found no difficulty 
in allowing for wind deviation, a subject which has 
received much attention at his hands before the 
evolution of the air gun. 

Lord Wolseley, in his introductory remarks, 
referred in complimentary terms to the lecturer 
personally, and to the officers of the United States 
army in general ; but his lordship did not encourage 
discussion when he remarked that probably few or 
none present knew enough about the subject to 
question the lecturer intelligently concerning the 
gun. 





THE INTERNATIONAL YACHT RACE 


THE approaching racing season, in which it is 
expected the Valkyrie will try her fortune over 
several American courses, renders an account of 
her proportions a subject of interest to all naval 
architects and yachtsmen. The new champion is 
a composite 60-ton combination keel and centre- 
board cutter, built by Fay, of Southampton, for 
Lord Dunraven. The Valkyrie was designed by 
Mr. G. L. Watson, Glasgow, probably the ablest 
living yacht designer, and who has profited by his 
experience of the Thistle and Yarana. In fact the 
new 60-tonner, in form, is very like the latter 
named yacht. She has the same shallow forefoot, 
with long outreach of stem, and considerable over- 
hang of counter, giving a boat of about 90 ft. over 
all for sailing purposes, although in computing the 
tonnage the multiplier will be only 70 ft., her load 
water-line length. 

Since the new tonnage formula was adopted two 
years ago, it is interesting to note how the propor- 
tions of racers have altered. About the time men- 
tioned we were fast drifting to the ‘‘ plank-on- 
edge” form, till the antidote was administered in 
the shape of the new tonnage rule which, in ignor- 
ing beam, brought us back to a safer -looking 
craft. Mr. Watson was the first designer to take 
advance of the new formula’s freedom in regard to 
breadth. The Thistle and Yarana are better pro- 
portioned yachts than the earlier narrow-beamed 
type. 

By increasing the beam he has increased the 
yacht’s statical stability, which again leads on to a 
further advantage, for increased stability means 
a proportionate increase in sail area. To give the 
yacht this additional sail area and still keep down 
her tonnage was the next point to consider. There- 
fore it is that in Mr. Watson’s recent designs he 
has discarded the straight stem for the long graceful 
overhang and the tapering tail-like stern. In 
the Valkyrie all these factors in designing a 
racing machine have been taken into account. 
By a glance at the sketches of midship section 
given on the next page, this difference in sectional 
form will be readily understood. 

The new yacht is 70 ft. on load water-line, 16 ft. 
extreme breadth, and 11 ft. 74 in. depth of hold. 
She is therefore 15 ft. shorter on the water-line 
than either the Thistle or Volunteer. The Scottish 
champion was 20 ft. 24 in. beam, so that propor- 
tionately Lord Dunraven’s cutter is narrower. 
The Yarana, whose famous record last season took 
yachtsmen by surprise, is 18 in. less in beam than 
the Valkyrie, and 5 ft.9 in. shorter. The following 
Table gives a good comparison of the particulars of 
past America Cup competitors : 


Recent America Cup Competitors. 





**Valkyrie.” 
** Yarana.” 
** Volunteer.” 


| ** Genesta.” 


ft. in. ft. in.) ft. in. 
770 107 0 | 900 
64 5 | 85 1} 81 0 
146 | 230 | 150 
103 100/119 
119/100) 129 
67 | 96 | 115 
78 

32. | 60 | 75 
6700 | 9000 | 7150 

| 


1. | ** Thistle.” 
=. |‘ Mayflower.” 


Length over all 

»» on waterline 
eam .. Mf - 
Depth of hold 
Draught oe olf 
Area of mid section. 
Displacement 
Lead keels .. 
Sail area 














Of course the Yarana was not a competitor for the 
cup, but her dimensions are given as affording the 
best comparison of Valkyrie’s merits. 

From the above Table it will be seen that the 
Valkyrie’s sail plan is larger thanthe Yarana. She 
is of composite build, having steel angle frames 
and steel floor-plates. Her inner keel is of plate, 
between which and the lead is fastened a wood 
keel of 8-in. American elm. The bilge and 
bottom planking is of elm having teak topside 
strakes. 

One of the most important features of the craft 
will be the arrangement of the keel, so that she 
may either sail with centre-board or ordinary keel. 
Consequently, a well has been cast in the lead keel, 
through which the centre-board can be raised or 
lowered. She is, therefore, a keel boat pure and 
simple, of much the same form and design as 
the Yarana, still at any time she may avail herself 
of any advantages to be gained by the centre- 
board. From latest advices the Americans seem to 
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be quite jubilant at the idea of our having adopted 
the centre-board, but they would do well to note 
that the Valkyrie is not what is known as acentre- 
board. She is a typical British design, and 
although the mechanical contrivance known as a 
centre-board has been fitted in her, that does not 
hinder us from asserting that in design we have not 
adopted the American type. True, in recent de- 
signs we have given our yachts more beam, but 
this is the natural consequence, as pointed out 
above, of the alteration in the tonnage formula. 
Mr. Watson is too well convinced of the superiority 
of the British type to think about discarding it 
for the American shallow-keeled sloop. A yacht, 
more than any other vessel, should have a sufii- 
ciently safe righting lever to carry her through any 
emergency. : 

The Valkyrie has made two or three public ap- 
pearances, and her performances on those occasions 
have been carefully watched with the view of com- 
ing to a decision as to the probabilities of her 
future career. She has not been very fortunate in 
the weather experienced. On the occasion on 
which she sailed at the New Thames Yacht Club 
Regatta the wind was very moderate, and on the 
course from the Hope to the Nore and back to 
Gravesend she pulled off a victory from the Yarana, 
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Irex, and one or two other craft. When sailing 
at the Royal Thames Club match to the Mouse 
Lightship and back, the wind was a little stronger 
both out and home, and again she carried off the 
winning flag. But when the weather conditions 
went to the opposite extreme, with a stiff sou’- 
wester and a choppy sea, as in the case of the 
Royal Harwich Club’s Channel match from Har- 
wich to Southend, the Valkyrie did not come off so 
successfully, the following being the finish : 


hrs. min, sec, 
44 0 


Trex (winner)... wr wee ai 3 
Yarana (second)... ~ es 4 4 41 
Valkyrie (third)... re ree 4 5 40 


Yachting critics, however, are not disposed to be 
very decided in their opinions. They are generally 
favourable, but nothing definite is known as to the 
intentions of the Americans on the question of their 
champion. 

While there was a prospect that the race for the 
cup would come off the Americans were naturally 
exercised as to whether an existing yacht or a new 
craft should compete with the Valkyrie. The 
Katrina, Titania, and Shamrock were spoken of. 
There have been several trial races, two or three 
of which have been won by the first named, which 
was therefore regarded as a possible champion of 
the America Cup. She was designed by Mr. A. 
Carey Smith, and we give a mid-section of her. 





The Shamrock was designed by Mr. Muir, her 
builder, and the Titania by Mr. E. Burgess. We 
give a Table showing the leading details of de- 
sign, &c., of the most important American yachts, 
which are interesting when compared with those of 
the British yachts : 


Detuils of Probable American Competitors for the Cup. 
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“ Sham-| 





— | "ate. ail rock.” | ‘* Titania.” 
Length over all .. a ft.) 84.00 | 738.25 81.46 
»» on low water lin oa 69.50 | 6848 | 69.96 
Extreme beam .. a - 20.33 | 20.00 | 21.00 
Breadth at low water line ,, 20.17 | 19.25 | 19.80 
Depth overall .. me i 12.50 | 11.00 12.00 
» inhold.. <a A 9.25 | 820 | 8.33 
DS ae 9.33 | 8.00 | 8 75 
Length at centre board - 18.00 | 19.00 | 20.00 
Displacement .. .. tons 83 | 74.00 79.50 
Ballast on keel .. oo gn 35 } 30 | 33.50 
Area of greatest transverse | 
section in square feet... “a 70.75 68.00 | 69.25 
Area of ‘‘standing” canvas 
sq. ft. 5494 4988 | 5335 
Height of sail area triangle as 
per N.Y. Y.C. rule of measure- | 
ment .. a ay ft. 96.00 92.97 | 92.05 
Base of sail area triangle as per } 
N.Y.Y.C. rule of measure- | | 
ment... ° we ft. 146.00 138.00 | 144.00 
Sailarea .. ‘én ‘i a 8 7008 6416 | 6621 
ee / sai | } 
Sailing length = 12+ | COk20 | 7238 | 73.78 








THE AMERICAN ENGINEERS IN 
EUROPE. 


(By our New York CorRESPONDENT. ) 
(Concluded from page 18.) 

THE first public incident in London was the recep- 
tion by the Institution of Civil Engineers, which 
occurred at their house in Great George-street, and 
was largely attended. The American visitors were 
now for the first time brought face to face with their 
kind entertainers in a body, and the occasion will 
long be remembered. Sir John Coode, K.C.M.G., 
President of the Institution, delivered an eloquent 
address of welcome, to which Professor R. H. Thurs- 
ton, Doctor of Engineers and Past-President of the 
American Society of Mechanical Engineers, made a 
suitable and most satisfactory response. hat 
evening the dinner given by the Institution of Civil 
Engineers to the American Engineers was held in 
the Guildhall of the City of London, by the express 
sanction of the Lord Mayor, Aldermen, and Court 
of Common Council of the City of London. 

This was a particularly graceful compliment to 
the visitors, as such a concession had never been 
made before. The fact was that the visitors had 
received so many marks of attention that they 
hardly could find words to fitly acknowledge them, 
although their speakers of the evening did their 
best. After a most exquisite banquet, quite perfect 
in all its appointments, it began to be rumoured 
that smoking should be next undertaken, and in 
fact several of the hosts produced cigarettes, but 
the Americans, having been told that such practice 
was contrary to the customs of this ancient hall, 
carefully abstained, but what was their surprise 
when boxes of cigars were passed. Of course, they 
‘*took hold” instanter, and perhaps for the first time 
the rafters of this wonderful and most ancient 
structure received the fragrant incense of tobacco. 
Some English gentlemen expressed even more 
astonishment at this than at the loan of the Guild- 
hall, and thus a new mark of attention was bestowed 
on the visitors, already loaded with courtesies. 
It was late—perhaps it is best not to say how 
late—when the festive party broke up, but it cer- 
tainly was with the greatest reluctance that they 
separated. 

The next day brought various excursions, and 
when the visitors compared notes that evening, each 
one’s account made every other one wish they could 
have gone on all the trips. There being but one of 
your correspondent, and he having had the pleasure 
of Mr. Alfred Yarrow’s acquaintance last summer, 
he decided on the trip which included the torpedo 
yard of Mr. Yarrow and the inspection of his torpedo 
boats. After various visits the partylanded at Green- 
wich, and enjoyed a fish dinner atthe Ship. This is 
one of the things to be remembered, and recalled a 
famous fish dinner given to the American Society 
of Civil Engineers at Lake Ponchatrain, near New 
Orleans, La., where some thirty-five different fish 
were served. If this dinner did not have that 
number of fish, it certainly made up the average in 
quality, for it seemed almost impossible to eat any 





more, and yet the party were loth to lose a new ex - 


perience. A most delightful hour was spent in the 
Painted Hall, where all the martial blood was stirre d 
in witnessing the magnificent pictures of Nelson’s 
victories. They seemed somehow to be a part of 
our own history, and we were proud of our Saxon 
blood. There was a certain amount of awe, too, 
which we felt on witnessing the representation of 
such deeds of valour. No wonder the English 
nation loves to honour his greatname. The models 
of the old war vessels next claimed our attention, 
and the reflection came over us of the great courage 
it must have required to not only fight in such 
vessels, but even to go to sea in them at all. The 
ironclads, too, were quite interesting, and more 
than one engineer expressed the opinion that the 
limit of protecting armour had been fully reached, 
and that the day of these monsters was rapidly pass- 
ing away. This study was undoubtedly a fitting 
prelude to the visit to Mr. Yarrow, for it is just 
such destroyers as he makes which may set the seal 
of doom on the ironclads. His torpedo yard proved 
to be full of interest, and we found here to our 
delight several new American tools, which showed 
plainly that Mr. Yarrow was fully up to the times, 
and that no doubt in this lay the secret of his 
success. Embarking in one of his torpedo boats, the 
party were carried down the river at a remarkable 
speed, and the boat proceeded to turn in such short 
distances as almost to lead to the belief she had a 
fixed pivot on which to swing, and this too at high 
rates of speed. The manceuvring of this boat showed 
such perfect control as to seem almost marvellous, 
and augured ill for any cumbersome ironclad she 
might venture to attack. 

The next day the party again had several excur- 
sions to choose from ; one lady, however, with true 
American endurance, combined two, and went to 
Windsor Castle, and other places of interest, and 
still was able to be present at the ‘‘ Midsummer 
Night’s Dream,” which was performed on the lawn 
of Mrs. S. B. Boulton, at Copped Hall, Totteridge. 
This was certainly a most unique and attractive re- 
presentation. The grounds were beautiful, and the 
acting of a very high order. The actors acquitted 
themselves splendidly, and the audience seemed to 
be transported back some centuries to the days of 
open-air theatres. The host, Mr. S. B. Boulton, 
made an address of welcome, trusting to a cordial 
cementing of the friendship between the two great 
English-speaking nations, and it is just such recep- 
tions as his, which will help in this most desirable 
result. 

The Right Honourabie Lord Brassey finished the 
day by a beautiful reception at his home in Park- 
lane, and although the night was tempestuous 
scarcely a guest was missing. One might give a 
week to a careful study of this gentleman’s collec- 
tion of curios from all the countries of the world. 
Again the visitors were so thoroughly well enter- 
tained that it was difficult to leave, although the 
Sabbath was drawing on apace, and perhaps the 
day was just a little fractured, but not broken, 
and indeed it might have been worse had not a 
happy thought suggested itself to your correspon- 
dent, and thus afforded great relief to all the 
more strict members of the party ; his watch was 
set on New York time, hence while Greenwich 
pointed rigorously to twelve, it was but 7 p.m. in 
New York, and having started on New York time, 
why not continue? It was national and patriotic 
to do so, and we did, saving our consciences and 
reaching our various domiciles at the early hour of 
8 p.M.; thus the Sabbath remained intact with 
four liours to spare. 

On Sunday, June 16th, it was announced that a 
limited supply of tickets had been obtained for 
admission to various houses of worship ; hence the 
members felt more or less obliged to restrain their 
natural desires to attend largely, for fear of ex- 
hausting the supply and of overcrowding the as- 
semblies, so that hardly a representative body ap- 
peared. On Monday, St. James’s Palace, Bucking- 
ham Palace, and the Royal Mews, were visited by the 
Queen’s permission, and the citizens of the Republic 
thus learned how royalty is lodged. It is believed 
the general conclusion was reached that next to 
being a citizen of the Republic, it wouldn’t be a 
bad sort of thing to belong to the royal family 
of Great Britain. 

That afternoon came the great garden party of the 
Baroness Burdett Coutts, certainly one of the most 
charming entertainments any of us ever attended. 
Having shown her appreciation of our country by 
marrying an American, it seemed most fitting that 
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this honourable and hospitable lady should enter- 
tain her countrymen by adoption, and this she did 
in regal style. Our new minister, Mr. Robert Lin- 
coln, was present, and also one of our most charm- 
ing and beautiful actresses, Miss Agnes Huntingdon, 
whose success in London just now is so remark- 
able. It may be said the Engineers were quite 
proud of both their compatriots and lost no oppor- 
tunity of showing it. In sending Mr. Lincoln to 
England, that wise soldier-statesman at the head 
of our nation has evinced great wisdom, for 
he is not only the son of our most distinguished 
president, whose name is synonymous with free- 
dom, but possesses a rare individuality of his own, 
and that foresight which was a distinguishing mark 
of his great father. An army officer of great dis- 
tinction told the writer that Mr. Robert Lincoln 
was the best secretary of war he had ever trans- 
acted business with, seeming always to be prepared 
for any emergency that arose. Men in his position 
can do much to render nations thoroughly in accord, 
and England may surely rely on his efforts in this 
direction. 

That evening, the ‘‘ Odd Volumes” claimed your 
correspondent’s attention, and this dinner was held 
in a traditional place, no less than Almack’s. 
Among other treasures shown, was the celebrated 
edition of the Four Gospels sent by the Pope to 
Henry the Eighth, that much widowed English 
monarch. 

Hampton Court and Bushey Park claimed us the 
next day, and on Wednesday, among other matters, 
the Royal Botanic Society’s flower show in Regent’s 
Park. This proved a most delightful, and to us 
most novel, entertainment ; the flowers were most 
gorgeous, and the varieties almost beyond belief. 
Our mouths watered over the pomological display, 
and many of us commenced to break the tenth com- 
mandment. A few were favoured that night with an 
invitation to a dinner in the Clothworkers’ Guild- 
hall, which was a most courteous compliment, and 
to us it proved a novel entertainment. The hall 
itself is magnificent, and the plate simply indescrib- 
able ; as for the dinner itself, it suffices to say, it 
is said to be the finest given in London, and indeed 
it would be difficult, if not impossible, to improve 
on it. We at once recognised our old toastmaster 
of the Guildhall in proper position, and we felt 
quite sure there would be no errors where he 
officiated. The genial secretary to whom we were 
indebted for our invitations, Sir Owen Roberts, 
made us feel quite at home, and produced some 
port wine of 1830, which we felt obliged to drink to 
save the enormous interest which was accumulating 
onit. This concluded the programme of the 
English hosts, and it only remains to say it was 
complete in its conception and perfect even to 
the carrying out of every detail. Nothing was 
wanting, and better than all, the hearty welcome 
coming as it should, direct from the heart, was 
everywhere apparent. Each guest felt that his 
entertainers were glad to see him and were 
showing it in every manner. 

When the official programme ended, as all good 
things must do, the attention to the guests was not 
remitted while they were on English soil, or indeed 
even when we left it. Now came Mr. William 
Forbes, Continental traffic manager of the London, 
Chatham, and Dover Railway, to show what he 
could do for our pleasure. Indeed we felt that one 
under whose able management this great railway has 
developed until it has absorned so large a proportion 
of the Continental traftic, was just the right man in 
the right place. A special arranged by him took us 
in magnificent shape over this smoothest of smooth 
lines, and we were accompanied by many of our 
English hosts of the Institution of Civil Engineers to 
Dover, as though loth to let us go. This they finally 
did with three hearty British cheers, as the superb 
steamer the Empress bore us toward the foreign soil 
of ‘La Belle France,” our sister republic. The 
Channel passage, in such a fine boat, could not 
fail to be a wonderful success, in fact, one would 
be ashamed to be sea-sick on such an elegant 
steamer. 

Behold, then, the American Engineers in a country 
speaking a foreign language yet confident and full 
of bright hopes for the future. 

In bidding farewell to England, it was thoroughly 
understood that all the obligations for the mag- 
nificent time we had enjoyed, and for the un- 
bounded hospitality received, were incurred to the 
Institution of Civil Engineers who had invited us 
to England, and had prepared and carried out 
this superb programme, and it was openly 





talked over, that it would be a most fitting acknow- 
ledgment on our part, representing as we did all 
the various engineering societies of the United 
States, to invite this distinguished body to visit us 
in 1892, and celebrate the 400th anniversary of 
the discovery of America by Christopher Columbus. 
This, of course, does not include the discovery of 
Boston by the Norwegian, whose statue adorns 
one of its public streets. That naturally was 
something unique, and appertains only to the 
oD, 

That this invitation will be formally tendered 
by the Civil, Mining, and Mechanical Engineers 
is hardly to be doubted, and we trust that all 
American engineers will consider it their bounden 
duty to further this laudable object to the extent of 
their ability ; it may be said to them, that they 
cannot do too much for the Civil Engineers. Already 
the American Society of Civil Engineers has ac- 
knowledged officially in a cable from its convention 
their obligations, and let others fall into line. 
This recalls the fact that the Iron and Steel In- 
stitute contemplate a visit to the United States 
next year, when of course they will receive all 
proper attention, for we shall be simply tendering 
to a scientific body the usual American hospi- 
tality, and it will no doubt be hearty and satisfac- 
tory, but when the Institution of Civil Engineers 
does come, it will be the occasion for every 
American engineer to feel a personal obligation 
to do all in his power for their particular enjoy- 
ment. 

Before leaving England, and in reviewing the 
many kindnesses we had received at the hands of 
English gentlemen, both in official and unofficial 
capacity, it would be extremely ungrateful on our 
part if we failed to recall all the attention the 
visitors received from the General Manager of the 
London and North-Western Railway, and this, too, 
in such a quiet and unobtrusive way that the 
guests, perhaps, failed to note what he really had 
done for them. No sooner was it announced that 
this visit was contemplated than Mr. G. Findlay 
promptly tendered a special train to convey the 
Engineers to London from Liverpool, and issued 
for that purpose what was practically a general pass 
over all the main and branch lines of this great 
railway system, and invited the visitors to use 
it, which many did, and learned much of prac- 
tical value in railway operation. Nor did Mr. 
Findlay’s kindness stop here, for each member re- 
ceived, at his London address, a return ticket of 
similar character to go back to Liverpool with. 

Our arrival at Calais pier was the signal for three 
hearty cheers from a French reception committee, 
who were grouped under an American flag, to which 
we responded in hearty fashion, for Mr. Forbes 
had not stopped his attentions at Dover, but had 
instructed the steamer people to give the visitors 
every attention and all the wine they wanted, which 
last, having acted as a preventive against ‘‘ mal de 
mer,” was the reason why we were in such good 
condition to cheer back. 

On landing we were taken in hand by Monsieur 
A. Sartiaux, Chef de l’Exploitation du Chemin de 
Fer du Nord, which railway had graciously extended 
to us the compliment of a special train to Paris 
and back. As this train moved slowly out of this 
ancient city of Calais, our attention was called to 
the magnificent harbour improvements so carefully 
and completely carried out, and of which Ener- 
NEERING has already given ample descriptions and 
details. After showing us this, the speed of our 
train was quickened and we were shortly after set 
down near St. Omer, where we were shown the 
Fontinettes hydraulic canal lift (Clark and 
Standfield system) on the Neuffosse Canal. This, 
too, has been thoroughly illustrated in Ener- 
NEERING, So we may pass it with the remark that 
it was operated for our benefit, and that we 
were quite pleased to note its successful working. 
As to a question of economy and efliciency between 
this and the inclined plane used largely in our 
country for the same purpose, there may be some 
question ; but the French seem to like their plan, 
and it is built and in successful operation, so no 
doubt it is all that can be desired. 

At this point, the American Engineers and their 
ladies were the recipients of a decoration conferred 
on them by the French Society, in the shape of an 
oxidised silver button for the gentlemen and of a 
pin bearing the same device for the ladies. It 
was greatly admired and proved afterwards to be an 
‘*Open sesame” to many a closed door, while it was 
also a delightful souvenir of our visit. 





Our arrival in Paris that evening was the signal 
for a cordial reception by the English, American, 
and French gentlemen, who had gathered to meet 
us, and the chief inspector of customs showed 
his kind appreciation of the situation by allowing 
our baggage to go unchallenged and uninspected, 
for which every lady in the party gave him her 
heartfelt thanks. 

The next day was a ‘‘day of rest,” so the pro- 
gramme stated, ‘‘to enable the American Engineers 
to attend to their private affairs,” and no doubt this 
was fully appreciated and the ‘‘private affairs” were 
properly attended to. One matter claiming their 
attention that afternoon was a delightful recep- 
tion in the English Pavilion given by three or 
four members of the British Executive to the 
American Engineers. The pavilion was tastefully 
decorated with the national colours of the two 
great English-speaking races, and the visitors 
were most hospitably received and welcomed. 
A thoroughly enjoyable afternoon resulted, and 
if this was one of the ‘‘ private affairs” contem- 
plated, it may be said it was thoroughly attended 
to. A fine table was spread for the visitors, 
and the hosts, with great forethought, had even gone 
to the trouble of supplementing their entertainment 
by American sources of consolation, such as rye and 
Bourbon whiskies. Everything had again been 
thought out and brought to a successful conclusion. 
That evening the ofticers of the various societies 
were entertained at a delightful private dinner at 
the Exhibition grounds served under a canopy in 
the second story of a restaurant facing the Eiffel 
Tower, and whence one could see the electric 
fountains and all the beautiful illuminations of 
the Exhibition. It was thoroughly enjoyed by all 
the guests and was a fitting prelude to our French 
receptions. It remains to say, that the guests 
remained till 11 p.m., when they were obliged to 
leave only because the Exhibition closed at that 
hour. 

The next morning, after being presented to the 
members of the Société des Ingenieurs Civils, and 
being welcomed by M. Eiffel, their President, in an 
eloquent address, the party were conducted to the 
foot of the famous tower, and the ascent undertaken 
in the elevators. After reaching the highest point 
and thoroughly enjoying the magnificent panorama 
spread before them, the visitors were brought down 
to material things and to the first landing, where a 
fine lunch was served and speeches in French and 
English were made. Whether we understood them 
or they understood us, did not much matter, it was 
plainly evident they were glad to see us and had 
provided a fine entertainment, so we proceeded to 
show our appreciation of their kindness, and, being 
quite hungry, no doubt gratified our hosts in the 
fullest sense. After this kind attention, our 
hosts divided the party into seven groups, each 
under guides, and proceeded to show them the 
Exhibition, visiting the various engineering ex- 
hibits and explaining their bearing, and the 
new inventions there displayed. The next day 
was really a ‘‘day of rest,” being Sunday, 
and nothing more’ wicked was offered than 
the playing of the great fountains at Versailles, 
and as our party had nothing to do with starting 
them, it did not seem wrong to be spectators. 
This we were, and must confess we enjoyed it. 

On Monday, the sewers of Paris, the manu- 
facture of Gobelin tapestry, and Dr. Pasteur’s 
Hospital, claimed a number of the party, and that 
afternoon a few of the visitors specially interested 
in the matter were invited tothe Rue de Saint Far- 
geau to witness the working of the compressed air 
establishment of M. Victor Popp. They thoroughly 
enjoyed this visit, perhaps as much as anything 
shown them in Paris, and were not altogether 
averse to seeing the two corpses which are pre- 
served by a refrigerating process, and have been 
kept in good shape for several months. Whatever 
heat may have appertained to the spirit after death, 
it certainly must be a consolation to the relatives 
to think the body is kept cool. 

From this place M. Popp supplies compressed 
air on an enormous scale for various industrial 
and useful purposes; and, after a light refresh- 
ment, that gentleman proceeded to take his 
guests to the office of the Figaro, where com- 
pressed air is used to drive a large motor, then 
to a clothing establishment, where the sewing 
machines are run by this power, and next to the 
central station from whence the clocks of Paris are 
operated, and finally to the Eden Theatre, where 
compressed air runs the dynamos and supplies the 
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ower for many of the wonderful stage effects for 
which this theatre is so justly celebrated. 

That evening M. Popp invited a large party to go 
to the Bois de Boulogne to the ‘‘Chalets des Isles,” 
and dine with him. On arriving at the landing the 
party were ferried over to the island under the 
summer twilight to find a canopy and a magni- 
ficent banquet. A band of Spanish musicians gave 
sweet music, and the feelings of many which, 
under the compressed air, had been held in check, 
commenced to expand and burst forth into elo- 
quence ; there was no constraint visible, and 
speeches were the order of the evening till a late 
hour, when M. Popp conducted his visitors again 
to Paris. It was indeed delightful. 

Tuesday was occupied with visits to various 
objects of engineering interest, such as the sub- 
structure of the luminous fountains, sewage farms, 
the Conservatoire des Arts et Métiers, &c. That 
evening the Americans tendered to the President of 
the Society of Mechanical Engineers a dinner in 
recognition of his services, and it may not be amiss 
to add, asa souvenir of the care with which he had 
delivered so many addresses, and on so many dif- 
ferent occasions. The occasion was a charming one, 
and will be remembered with much pleasure. 

The next day, visits of professional and semi-pro- 
fessional character occupied most of the day, and 
that evening a few of our party had the honour 
of being presented to M. Carnot, President of 
the French Republic. We found him a remark- 
ably bright- looking gentleman, who expressed 
pleasure at meeting us in a few graceful words, and 
who impressed every one very favourably. The 
various officers of the visitors made suitable re- 
sponses, some in French and others in English, 
which last were translated to M. Carnot. It is, of 
course, to be hoped that he understood both, 
although the writer has grave doubts as to whether 
he understood either. 

On Wednesday, various public places were visited, 
such as the Hotel de Ville, Museum of Cluny, Na- 
tional Library, and the like, while M. Eiffel gave a 
superb breakfast to a few of the officers, the limi- 
tations of his house preventing a general invitation. 
This occasion also proved delightful, and fortunately 
most of the French gentlemen present understood 
English, so there was no lack of conversation. The 
main topic was naturally the wonderful tower con- 
structed by our host, and all expressed their admira- 
tion of the conception of this work and of the 
rapidity of its erection. M. Eiffel was congratulated 
on the fact that while the designers of the Pyramids 
and of others of the seven wonders of the world 
were unknown, his name was not only associated 
with this structure, but also with that beau- 
tiful statue of Bartholdi in New York Harbour, and 
had thus become a part of the history of two great 
nations, both, it may be noted, republics. 

M. Carnot sent the party invitations to a féte on 
Sunday, and M. Decauville invited them to go to 
his works the next day and to see his portable rail- 
way, and breakfast there. This concluded the Paris 
visit, and the party dispersed to inflict themselves 
on Europe till they see fit to return to their native 
shores. 

The Paris visit was esteemed as a great success, 
and a warm spot will be found in the American 
heart for the citizens of our sister republic. They 
had entertained us handsomely, and although 
struggling under the restrictions of a language dif- 
ferent from their guests, yet they had managed to 
make us thoroughly at home in Paris, as all good 
Americans are, and to show us much of a most 
useful and entertaining character. We heartily 
congratulate them on the success of their Exhibi- 
tion, and should the Société des Ingenieurs Civils 
see fit to come in 1892 to New York City to see 
our Exhibition, if we have one, they may feel well 
assured of a hearty welcome from the American 
Engineers they entertained at Paris in 1889. 





NOTES. 
WIRING OF SHIPS. 

In order to avoid any disturbance of the mag- 
netism of the compass of a vessel by the powerful 
currents used in electric lighting, Sir William 
Thomson recommends the exclusive employment of 
a two-wire system, the positive and negative mains 
being not far apart, save in those cases, of rare 
occurrence at present, in which alternating currents 
are employed. A galvanometer, of simple con- 
struction, should also be made use of, for the pur- 





pose of ascertaining that the outgoing and return 
currents are of the same strength, or in other 
words that no leakage is occurring. Further, the 
magnetic leakage from the dynamo should not be 
sufficient to cause any appreciable disturbance of 
the compass needle, which may be tested by observ- 
ing this needle at the moments of starting and 
stopping thedynamo. In opposition to Sir William, 
Mr. Alexander Siemens, whose firm have fitted up 
a large number of vessels with the electric light, 
has not found any special precautions necessary, the 
single-wire system being employed in every case. 
As for the dynamo, he has never found any dis- 
turbance from this cause provided that there was a 
distance of 50 ft. between the dynamo and the 
binnacle. 


THE PERMEABILITY OF CEMENIrS AND Mortars. 

The question of permeability of cements and 
mortars has been treated of by the Board of Ex- 
perts appointed to report on the Washington Aque- 
duct Tunnel. In their report it is stated that 
even if the brick lining of the tunnel were carefully 
made and backed, still leakage could not be pre- 
vented, as bricks are themselves pervious under 
somewhat moderate heads. In some experiments 
made by Mr. Francis last year, about 13.8 gallons 
of water per square foot of surface passed through a 
thickness of nearly 16in. cementintwenty-four hours, 
under a pressure of 77 lb. per square inch. Mr. 
Stauffer, another engineer, constructed a bulkhead 
of brickwork in cement, in the Dorchester Bay 
Tunnel, which measures 10 ft. by 10 ft.; under a 
pressure of 72 lb. per square inch, water percolated 
through at the rate of 96,000 gallons per day. 
Experience on the Boston main drainage work 
showed that it was not practicable to build a brick 
bulkhead which should be tight for pressures ex- 
ceeding 64 lb. per square inch, and at the Croton 
Reservoir water under 36 ft. head water was found 
to percolate through 26 in. of brickwork and 4 ft. 
of concrete. In some experiments made by the 
Board of Experts themselves, a good fair specimen 
brick was exposed to a pressure of 801b. per square 
inch on one of its faces, and under these conditions 
23.4 cubic inches of water passed through the brick 
in the first hour, and 21.3 in the second hour. 
The mean of these figures is equivalent to 1.4 gal- 
lons per square foot of surface per hour. In the case 
of another brick under the same pressure 46.8 cubic 
inches passed through in one hour. Blocks of 
cement mortar allowed to set for twenty-four hours 
in air and afterwards hardened for five weeks in 
water were also tested. Under 80 lb. pressure 
water, passed through these at the rate of 36.4 gal- 
lons of water per hour. The above figures have 
been reduced to English gallons of 101b. of water. 


REFORESTING OENTRAL ASIA. 


One of the most interesting features in the rapid 
approach of Cossack and Sepoy towards each other, 
is the extensive planting of trees that is being car- 
ried on by the engineering branches of both coun- 
tries. Wherever stations are established in the 
Quetta district trees, flowers, and vegetables are 
planted, and the same is the case with the new 
Russian settlements along the course of the Trans- 
caspian Railway and the Oxus River. Of the two, 
the Russians have been more systematic than our- 
selves, and have spent considerably more money. 
This is due to the interest taken in the matter by 
General Annenkoff, who is a born founder of 
colonies, and takes as much interest in all that 
appertains to the Transcaspian settlements as 
Robinson Crusoe did in his ‘‘ desert island.” Ata 
recent meeting at St. Petersburg, General Annen- 
koff gave an account of some of his operations in this 
direction. He admitted very frankly that the tree- 
planting of the last three years had not been alto- 
gether a success, many imported trees and shrubs 
having perished, but experience had shown what 
would and would not thrive, and seeds were being 
obtained from various parts of the world that 
would thrive in the sandy soil of the Kara Kum, 
exposed to the widest possible variations of heat 
and cold, or in the irrigated clayey expanses of the 
Merv, Tejend, and Atak oases. Meanwhile the 
Russian authorities are looking well after the local 
flora. Orders have been given that no bushes are 
to be cut down within 10 miles of the line, and that 
the existing forests of saxaul are to be preserved. 
Saxaul is a kind of heavy extremely knotted briar- 
wood, attaining a forest growth in places, and pro- 
vides most of the fuel hitherto used in the country. 
It grows readily in sand, which it moreoyer serves 





to bind together by its long trailing clumsy roots. 
Plantations of this are to be made along the line, 
with camel thorn and other native bushes that 
thrive well, and it is expected that in time there 
will be not only a sufficient growth of vegetation to 
protect the line, but also provide shelter for weaker 
trees and bushes of foreign origin. In the mean- 
while oil refuse from Baku is being used as house- 
hold fuel by the Russians, and as soon as cheap 
suitable stoves are introduced the population will 
probably become more and more accustomed to rely 
upon oil for fuel purposes. Every step in this 
direction is a boon, because it tends to save more 
and more the timber in Central Asia, and thereby 
contributes to a reforesting of a country once 
densely covered with trees, and at that period 
famous throughout Asia for its fertility. This fer- 
tility the Russian engineer is now attempting to 
gradually restore. 


VANCOUVER City. 

The growth of Vancouver City is an apt illus- 
tration of the rapid increase of American towns. 
In April, 1886, in view of the site becoming the 
terminus of the Canadian Transcontinental Railway, 
its incorporation as acity was determined upon, and 
the next month witnessed a complete destruction of 
all the existing shanties and rookeries. The place 
was literally wiped out of existence, and the fire 
enabled the new city to re-commence with matured 
plans and a more regular and methodical arrange- 
ment than might otherwise have been possible. 
In little more than two years 1018 new buildings 
were completed as dwelling places or shops, not 
counting shanties and one-roomed houses, and 147 
houses not building. Brick blocks costing from 
6000 dols. to 250,000 dols. were erected to the 
number of 76. The permanent population was at 
least 10,000, and there was a city hall, an hos- 
pital, and two firehalls, all substantial buildings. 
There were 60 miles of streets laid out, 384 of 
which were graded. Two fine bridges were built 
across False Creek, one to join the new road to 
the city, the other to complete the road to New 
Westminster, and another fine bridge crossed Coal 
Harbour to make Stanley Park accessible from the 
city. A system of sewerage was commenced, and 
ten water tanks were built as a protection from fire. 
A magnificent road nine miles in length was built 
round the 950 acres of natural recreation ground 
called Stanley Park. Amongst other attractions of 
this beautiful park is a natural grove of mammoth 
trees 50 ft. and 60ft. in circumference at their base 
and towering over 250 ft. in height. This is on the 
west side of the city. On the east the Dominion 
Government has donated 160 acres for another park, 
and on the south, Mr. Clarke, of Toronto, has 
liberally given 40 acres as a recreation ground 
on the sole condition that the city construct a road 
to enable the citizens to reach it, which is now 
under contract. Vancouver City, the youngest in 
the Dominion, already stands as a model of health, 
cleanliness, and comfort. Besides the sewage 
system—already complete for a number of miles— 
the lighting of the streets by the Edison incan- 
descent system and by the gas works are both on a 
scale far in advance of the present necessities, whilst 
the water works which supplies the whole, from the 
snow-capped mountains nine miles to the north 
and across the inlet, delivers this important 
necessary of a purity, pressure, and quality that 
probably few places in the world can boast of. 
Already 250,000 dols. have been expended upon this 
important work, the advantage of which it is im- 
possible to over-estimate. Eight regular lines of 
steamers arrive and depart at stated times, and 
amongst them 1000 man find their daily employment. 
Although the mail steamers to China and Japan 
have not been running two years, they already 
have secured a recognition of their importance 
to the trade of the world, and the British and 
Canadian joint subsidy of 300,000 dols. per annum 
calls for a new service of steamers to be equal to 
anything now afloat on the Pacific. The passengers 
inwards for the six months of 1887 by this line were 
608 ; for the corresponding period of last year, 6360. 
Outwards the figures were 1048 and 1430. Imports 
for the half-year of 1887, 10,747 tons ; for last half- 
year, 20,601 tons. Exports for the same period, 3428 
tons in 1887 ; last year, 18,802 tons. The efforts of the 
last two years are not exhausted, and new develop- 
ments and industries are in contemplation in all 
directions calculated to make the progress of the 
next two or three years fully equal to the results of 
the last. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
market was rather quiet, with business done in the Scotch 
warrants at 43s. 74d. to 43s. 9d. per ton cash. On the 
following day it was, if anything, stronger in the fore- 
noon, but any advance of price was immediately taken 
advantage of to realise, and a relapse generally followed. 
In the afternoon the market was decidedly stiffer, and the 
price of Scotch warrants run up to 48s, 10d. per ton cash, 
and 44s. one month, on reports of a large sale of No. 1 
special brand to Canada, but there was subsequently a 
downward reaction, and the closing settlement prices were 
—Scotch iron, 43s. 74d. per ton ; Cleveland, 39s.; hematite 
iron, 49s. per ton. A quiet business was done in the pig- 
iron market on Monday forenoon at prices slightly above 
Friday’s closing figures ; and in the afternoon 438s. 10d. 
cash was again reached for Scotch iron. The settlement 

ices at the close were—Scotch, 43s. 9d. per ton ; Cleve- 
and, 39s. 14d.; hematite iron, 49s. 3d. se ton. There 
was a quiet tone at the opening yesterday, and prices 
were easier, but they recovered. Very little change in 
prices took place, and the settlement prices at the 
close were the same as those of the preceding day. 
The market was fairly steady this forenoon, but 
the near approach of the Glasgow Fair holidays has 
checked speculation to a considerable extent, so that the 
bulk of the business doing is confined to the arrangement of 
accounts. Up to 43s. 9d. per ton cash for Scotch iron was 
paid this forenoon, and business in Cleveland iron was 
reported done at 39s. 1d. cash, with sellers at the close 
wanting 14d. per ton higher, and 49s, 4d. cash was paid 
for hematite iron. Business was decidedly firmer in 
the afternoon, and prices advanced 2d. to 3d. per ton. 
‘** Bulls” and ‘‘ bears” are doing little more at present than 
watching each other’s movements. Favourable reports 
are coming to hand from most other districts, and there 
is generally a more hopeful feeling prevalent, but whe- 
ther or not there is anything real LB ose) it will not be 
known for some little time. The local strikes have had 
an unsettling influence on both speculative and genuine 
business, and until the strike difficulties have been ar- 
ranged and the men have actually settled down to 
work steadily, no permanent improvement need be 
looked for. Iron is ene taken out of store steadily, 
and the accumulations of pig iron at most of the works 
have disappeared, which is a good indication that con- 
sumption is keeping well ahead of production. One 
hematite furnace has been put out at Summerlee Iron 
Works, and two of the Gartsherrie furnaces have been 
turned from the making of ordinary pig iron to that of 
hematite pigs; and the total number of blast furnaces 
now in actual operation in Scotland is 82, which was the 
number blowing at the same time last year. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
9486 tons, as compared with 8933 tons in the correspond- 
ing week of last year. They included 2601 tons for 
America, 250 tons for Canada, 615 tons for Australia, 
116 tons for France, 320 tons for Italy, 266 tons for Ger- 
many, 585 tons for Russia, 602 tons for Holland, smaller 
quantities for other countries, and 3400 tons coastwise. 

he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 1,025,936 
tons, against 1,026,421 tons yesterday week, thus showing 
a decrease for the week amounting to 485 tons. 

Coal Trade.—The coal market was quiet to-day, although 
the signs of depression were not so apparent as they were 
a week ago, Soulanne at the Harbour General Terminus 
is quiet, yet there are a few orders of importance pressing 
for completion before the holidays. On this account prices 
are a shade better than those of last week. The shipping 
trade on the east coast has been particularly ened aan the 
settlement of the seamen’s and labourers’ strikes here pro- 
mise an improved business in the course of the next few 
weeks. There is, however, a great scarcity of tonnage ; 
vessels have left the Clyde for Cardiff and elsewhere 
through the long continuance of the strikes. The colliers 
have been working badly in Ayrshire, idle days being now 
common, and but for this trade would be greater in the 
shipping branch there. As it is, the shipments are fair, 
and the prices are fully maintained. The following are 
to-day’s prices at the vessel’s side in Glasgow Harbour : 
F.o.b. per Ton. 
7s. to 7s. 3d. 

», 6s. 10d. 


Splint 
Main coal 
Steam 8s. 3d. ,, 9s. Od. 

Ell . is 7s. Od. ,, 7s. 6d. 
Ayrshire main coal, 6s. 9d. to 7s. ; best household, 7s. 6d. 
f.o.b. at Ayrshire ports, 

Important Shipbuilding and Engineering Contract. 
Messrs. Rankin and Blackmore, of the Eagle Foundry, 
Greenock, have just received an order from Messrs. Morton 
and Williamson, consulting engineers, Glasgow, to build 
four twin-screw steel cargo steamers, each of 600 tons 
deadweight capacity. Two of the hulls will be built by 
Messrs. Robert Duncan and Co., and the hulls of the 
other two by Messrs. Murdoch anc Murray, both of Port- 
Glasgow. All the four vessels will be fitted with Messrs. 
Rankin and Blackmore’s patent disconnecting triple- 
expansion engines. 


Chromium Steel.—A new metallurgical industry has 
recently been started in this city by a well-known firm of 
chemical manufacturers. It is the extraction of the metal 
chromium from its ores, to be subsequently used in 
making steel for very special purposes, locally by the Steel 
Company of Scotland, and at Sheffield in making armour 
eye at the Atlas Works of Sir John Brown and Co. 

he chromium is found to impart to open-hearth and 
crucible steel a wonderful amount of tensile strength, and 
consequently chrome steel is likely to be of the very 
greatest service in the armour-plate industry. 


is. 
6s. 8d. 





The Late Mr. Robert Duncan, Shipbuilder, Port- 
Glasyow.—This well-known and much-esteemed gentle- 
man died at his residence, Port-Glasgow, last Wednesday 
afternoon, very deeply regretted. A native of Greenock, 
he was about sixty-two years of age, and was the son of a 
somewhat notable shipbuilder in that town. The deceased 
was in business as a shipbuilder in Port-Glasgow for the 
long period of about thirty-six years. He took high rank 
in his profession as a naval architect, and was an authority 
to whom appeals were often made. Early in_ the 
‘“‘seventies” he laid off the Barrow Shipbuilding Yard, 
and was sometime the consulting manager of the business 
established there. Much of his work both at Port-Glas- 
gow and at Barrow, was the designing and building of high- 
class ocean steamers for the Anchor Line. On the occasion 
of the Iron and Steel Institute meeting at Barrow in 1874 
there was launched from that yard, asmay berememberered, 
the magnificent steamer Anchoria, the flagship, in a sense, 
of the “* Anchor” Line. Mr. Duncan was a prominent 
member of the Clyde Shipbuilders’ Association, and sub- 
sequently president of the Institution of Engineers and 
Shipbuilders in Scotland ; and he was a member of the 
Royal Commission on the Load Line Inquiry. He has left 
a widow and a large family, several of whom are in the 
shipbuilding business, which he established. His yard, 
by the way, is that in which Henry Bell’s Comet was built 
in 1811-12. 


The Late Mr. W. M. Neilson, Engineer.—News came to 
hand yesterday from Florence, announcing that, at his 
residence there, Mr. Walter Montgomerie Neilson, the 
founder of the Hyde Park Locomotive Works, Glasgow, 
died on Monday, having attained the seventieth year of 
his age. Mr. Neilson Gana the building of locomotive 
engines in Glasgow as far back as the year 1842, and he 
eventually succeeded in making the Hyde Park Loco- 
motive Works one of the first establishments of the kind 
in the kingdom. He retired from the business a number 
of years since, and since his retiral Mr. James Reid has 
been the head of the concern, if not, indeed, the sole pro- 
prietor. For a time Mr. Neilson came out from his 
retirement to some extent, and assisted in establishing the 
Clyde Locomotive Works, now the property of Messrs. 
Sharp, Stewart, and Co. (Limited). The deceased was 
the son of Mr. J. B. Neilson, the inventor of the hot blast 
in iron smelting. 


The Rtvetters’ Strike.—This most unfortunate disturb- 
ance of the great industry of the Clyde has resulted in the 
employers practically declaring a lock-out over all the 
Clyde, except at Dumbarton, where, by timely action on 
the part of the masters, advances of wages were given 
- the men, thereby maintaining very amicable relation- 
ships, . 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Trade.—The demand for manufactured iron in Leeds 
and district is maintained, and, if possible, makers have 
been doing a larger business this week than at any time 
since the revival set in. Bars are now quoted at 6/. 10s. 
per ton and plates at 7/. 10s., and confidence is generally 
expressed that there will be no difficulty in maintaining 
current quotations, although the present accumulation of 
pig iron will probably operate against a further increase 
in the immediate future. If this stock was got rid of 
prices might rise to the level of 1872. Locomotive manu- 
facturers have orders which will last for some time, while 
the demand for agricultural machinery continues active, 
and the forges are well employed. There is no change to 
report with regard to the demand for house coal, but at 
the beginning of the week there was an advance in the 
rice of slack to the extent of about 3d. aton. Pits turn- 
ing out coal for household and gas purposes are working 
an average of four days a week, while the demand for 
steam coal gives fuller employment, some collieries almost 
running full time. 


Demonstration of Sheffield Tronfounders. —Monday being 
the eightieth anniversary of the foundation of the Friendly 
Society of Ironfounders of England, Ireland, and Wales, 
the members of that body who reside in Sheffield and the 
district determined to celebrate the event by holding a 
demonstration. In accordance with the invitation of the 
committee, the members of the No. 1 and No. 2 branches 
marched in procession through the streets of Sheffield, 
accompanied by drays which contained specimens of the 
ironfounders’ craft. Drays were lent by Messrs. 8S. 
Osborn and Co., Hadfield’s Steel Foundry Company, 
Messrs. W. Jessop and Co., and Messrs. Mawhood 
Brothers, for the conveyance of the infirm and super- 
annuated members and the display of various exhibits. 
The workmen employed at Messrs. Osborn’s showed a 
large spurwheel with a bevel wheel in the centre, the 
employés of Hadfield’s Steel Foundry Company exhibited 
machinery for both locomotive and stationary purposes, 
and Messrs. Jessop and Co.’s men showed the large stern- 
posts of one of Her Majesty’s gunboats. The procession 
was a very imposing one, the men taking part in it num- 
bering nearly 900. 

Importunt Meeting of the Yorkshire Miners’ Council.— 
There was a large attendance of the members of the 
Council of the Yorkshire Miners’ Association at Barnsley, 
when various matters of great importance to the miners 
of the district were under consideration. First amongst 
these came the question of the support to be given to the 


men who had been compelled to strike for the advance of | C. 


10 percent. on ‘‘the Yorkshire terms.” This question arose 
out of the arrangements made by the Birmingham, Not- 
tingham, and icsahacer conferences of the representa- 
tives of the miners of the country, when it was decided 
that all districts getting the advance should contribute a 
levy of 6d. “gd man to support the men who might have 
to stop work. The advance has been granted very gene- 





rally, more generally than. was hoped, and only in Somer- 
setshire are the men now out. 


The Increase in Coke Prices.—The joint operations of 
South Yorkshire and Derbyshire cokemakers continue to 
force up coke prices in an almost reckless manner. Staf- 
fordshire consumers yesterday complained that they had 
received circulars putting Derbyshire hard cokes from 9. 
per boatload to 11/. at only one day’s notice. This is 
unique for summer prices. Last summer they were only 
61. 10s., yet some Midland makers are holding back for 
still higher rates, and Derbyshire and Yorkshire sorts 
have actually just been sold at 16s. per ton to go into 
Lincolnshire. 


Yorkshire Collieries and the Hull Coal Trade.—The 
official return showing the quantity of coal brought to 
Hull from the Yorkshire collieries, and the quantity 
exported during June, has just been issued. The Whit- 
suntide holidays, no doubt, affect the results. The total 
tonnage was 166,024, an increase on the corresponding 
month of 1888, when the quantity was 163,232 tons. For 
the six months, January to June, it amounted to 898,696 
tons, against 819,176 tons for the corresponding period of 
the previous year. Carlton main heads the list with 
11,768 tons. The exports have come down, the tonnage 
for June, 1889, being 77,363, as compared with 102,027 
for June, 1888. For the six months there is an increase, 
the figures being 418,798 tons, against 234,865 tons. The 
largest consumer was Sweden and Norway, with 24,675 
tons (a decrease from June, 1888), closely followed by 
North Russia, which took 22,039 tons. Germany had 11,457 
tons, and Holland 5436. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
moderate attendance at the quarterly meeting of the 
North of England iron and allied trades held in the 
Royal Exchange, Middlesbrough. Although only a small 
amount of business was done the market was very cheerful. 
Telegrams from Glasgow showed prices in that centrea little 
easier, but in spite of this fact quotations at the Cleveland 
market were very firm, and the tendency is decidedly up- 
wards. Mechants now ask 39s. 3d. per ton for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron. Buyers are 
eager to purchase at 39s., and many of them offer 39s. 14d., 
but sellers do not care about accepting these figures, as 
—— for the future are so bright and encouraging. 
‘or forward delivery it is difficult to fix a quotation, but 
purchasers offer freely 39s. 74d. for delivery to the end of 
the year. Most of the makers will not quote at all just 
now, as they expect to see prices considerably improved 
before long. Chovelaed o. 3 warrants are steady at 
39s. 14d. to 39s. 2d. cash. There is a good demand for 
grey forge, and 38s. 3d. is the general quotation. In the 
manufactured iron trade there is some improvement. 
Ship-plates are now 6/. 2s. 6d. ; common bars, 5/. 10s. to 
5l. 15s. ; and angles, 5/. 7s. 6d., all less the usual dis- 
count. Steelmakers are well occupied, and fresh orders 
come to hand in a fairly satisfactory manner. Prices are 
well maintained. 


Engineering and Shipbuilding.—There is a lot of work 
going on at all the engineering establishments and ship- 
building yards in the North of England. On Monday 
both the shipyards of Messrs. Raylton, Dixon, and Co., 
Middlesbrough, were laid practically idle by the rivetters, 
platers, and caulkers leaving the yard without giving any 
satisfactory reason for doing so. About 2000 men were 
unemployed on the day in question in consequence of 
this singular action. The following day, however, 
the majority of the men returned to work, and both 
yards are again in full swing. The dispute on the 

ear respecting the demands of the platers, rivetters, 
caulkers, &c., at Messrs. Doxford’s shipyard spread to 
several other establishments and almost threatened a 
general stoppage of work. The dispute was merely as to 
whether the advance of 5 per cent. in piece prices, which 
was conceded some time ago, should come with or date 
from the first pay in July. Small as the question was it 
threatened on Monday to throw 10,000 men out of 
employment. An agreement has, however, been come to, 
the masters yielding to the men’s demand that the addi- 
tional percentage should date from July 1. The masters 
still hold that the 5 per cent. advance should only have 
taken effect from July 3, and have submitted to the men’s 
demands rather than cause a further stoppage of work. 

The Coal and Coke Trades.—All kinds of fuel are in 
good demand, and quotations are well maintained. Coke 
for blast furnace purposes continues very scarce. 








THe Otis Steet Company.—A company has been 
formed under the above name to acquire and carry on as 
a going concern the works of the well-known ‘‘Otis Iron 
and Steel Company,” Cleveland, Ohio, and 60,000 shares 
of 10/. each are now offered for public subscription. This 
issue is divided into 30,000 of 8 per cent. cumulative deben- 
ture shares and 30,000 ordinary shares; in addition to 
which there will also be issued 300,000/. first mortgage 
debentures bearing 6 per cent. interest on bonds of 100/. 
each. Amongst the directors of the new company are : Mr. 
J. Smith, of the Barrow Hematite Steel an vany, Mr. 
F. H. Bolckow, chairman, Messrs. Bolckow, Vaughan, 
and Co., Limited, and Mr. B. Gibbons, director of the 
Ebbw Vale Steel, Iron, and Coal Company, Limited. 
Application for shares, debentures, &c., should be made 
to the Trustees, Executors, and Securities Insurance Cor- 
poration, Limited, Winchester House, London, E.C., and 
5, Dale-street, Liverpool, from whom also further informa- 
tion can be obtained. 
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THE PADDLE STEAMER “KING OWY.” 
To THE EpITor OF ENGINEERING. 

Sir,—My attention has just been called to a ages 
in your issue of the 14th ult., respecting the paddle 
steamer King Owy. Your report states that the speed of 
the boat after the new engines were fitted was about 
154 knots, and in justice to me, the maker of the new 
engines, I hope you will find space in your paper for the 
facts relating to the trial trip. 

The official run was from the Cloch Light to Cors- 
well Point, a very different thing to the measured mile ; 
and soon after starting one of the piston-rods unfortu- 
nately got hot, which entailed the engines running dead 
slow for 23 minutes ; and in spite of this, and without any 
allowance being being made for the detention, the referee 
made the speed to be 16.55 knots, 

I am, Sir, yours obediently, 
C. J. CopELAND. 

Barrow-in-Furness, June 21, 1889. 





SINKING FOUNDATIONS BY WATER 
JETS. 
To THE EDITOR OF ENGINEERING. 

Sir,—Referring to the articles in your issues of Ener- 
NEERING of May 17, 24, and 31 last, on the advantages of 
the use of water jets in engineering construction, and also 
to the letter of C. E. L. B. Davies, major of Engineers in 
in the U.S. Army, in your issue of June 28 last I 
have observed closely the progress of water jets applied 
to engineering construction for over twenty years, and 
have no doubt but that this agent in this sort of work 
has been used in the United States of America to a 
greater extent than elsewhere. Still I think the Amer- 
cans have not been the first to employ this thing to 
the sinking foundations of docks and like purposes, 
although the engineers of the United States are generally 
the first to use extensively all important inventions in 
almost all cases, a state of things resulting mainly, I 
believe, from the repressive condition of our own patent law 
as compared with that of the United States of America, 
though this law in both realms is far enough from being 
perfect. 

Allow me to call your attention to an old patent 
specification of mine for special forms and uses of excavat- 
ing water jets, and in a way, I believe, that was at the 
time, for dredging, excavating, &c., and one I still hold of 
great importance, copy of which patent specification I 
send you No. 286, date 1866. This thing was also patented 
in the United States. 

Allow me to state further that about sixteen years ago 
I sunk for the late T. 8S. Hunter, contractor for the con- 
struction of the Queen’s Dock at Glasgow, eighteen caissons 
or foundation cylinders of concrete of about 12 ft. in dia- 
meter and 30 ft. long, the top ends of these being sunk down 
to about the level of the bed of the River Clyde. This 
was done entirely by my water-jet excavating apparatus ; 
the bed of these docks along the side of the river being 
of sand and shingle, for which materials water jets can be 
used for excavating with most advantage. My apparatus 
was somewhat of an extemporised experimental character, 
got up at small expense in the hope that after its general 
efficiency was shown a more complete apparatus would 
have been ordered. The work was greatly retarded, at 
first, by the refusal of the inspecting engineer to allow me 
to insert my excavating and forcing jet apparatus down 
through the central cavities of the foundation concrete 
blocks to a sufficient depth below the lower thin ends. 
This objection I have always regarded as a baseless 
fear that my apparatus would loosen to an injurious 
extent the virgin sand below. I was retarded also sadly 
at first for the want of sufficient top cast-iron weights to 
overcome the frictional hold of the sand on the outside 
surface of the cylinders after the sand was excavated out 
below them. But when all conditions for its success were 
rightly obtained to the full working extent of my slender 
apparatus, I sunk these cylinders with this apparatus 
rapidly, and in one instance the cylinder was sunk to the 
full required depth in about eight hours. The jet exca- 
vator was capable of lifting a ton of sand per minute up a 
height of 43 ft., and as a rule when all conditions for sink- 
ing were rightly obtained the operation was quickly 
effected. One of the troubles met with, causing a good 
deal of delay at first, was meeting with large boulder 
stones in the sand. In one instance so large as almost to 
close up the cavity in the cylinder through which the ex- 
cavator was inserted, but I learned to send these quickly 
down by the use of the forcing water jet, and it was even 
to myself wonderful how quickly these large stones 
could be sent down in the sand by the forcing jet pipe 
being let down a few feet below them, and thus washing 
away the sand from underneath them. Though quite 
successful the operation of this excavator was not received 
with favour by the inspecting engineer of the docks, 
though in regularity of sine and keeping these cylin- 
ders level in their positions it was not semana by 
the now well-known grappling excavation. My more dan- 
gerous looking apparatus was set aside for its use, although 
these concrete foundation cylinders sunk by my water jet 
excavator have kept their place as steadfastly as the 
others. Indeed, the quality and placing of these founda- 
tion blocks of these docks were all a very substantial 
good job. 

Judging from my experience of these water jet exca- 
vators, combined with the use of disintegrating jets of 
this and like small sizes, their chief use, as I show in my 

atent specification, is for the cutting of canals, and on a 
arge scale for excavating alluvial deposit for forming ship 
canals, These, I believe, could be formed at half the cost 
by this thing than as now being done by the “steam 
navvy,” though this ‘ navvy” has become now very per- 
fect in its way. As I calculate, a water jet inducing 





excavator of this kind of 6 in. in diameter, with the 
water forced at 160 lb. to the square inch, would lift 
20 tons of sand or shingle per minute up a height of 
60 ft., and by suitable connecting pipes convey it away 
half a mile distant from the place ok camels 
Yours respectfully, 
JAMES ROBERTSON, Engineer. 
95, Colemore-row, Birmingham, July 6, 1889. 





To THE EpiToR OF ENGINEERING. 

Sir,—Referring to your recent paper on the Calais 
Harbour works, I take the liberty to send you herewith a 
copy of a — on ‘*The Pneumatic Process of gia” 4 
Piles,” which may prove interesting in connection wit 
the subject of sinking piles by the water jet method. You 
will note that this method of sinking piles was used here 
at an earlier date than at Calais, the only difference being 
that those driven in this country were located in water, 
while those at Calais were on land. 

Very truly yours, 
W. L. Derr, Roadmaster. 
Port Jervis, N.Y., June 26, 1889. 


From VAN Nostranp’s ‘‘ ENGINEERING MAGAZINE,” 
JUNE, 1874. 
The Pneumatic Process of Sinking Piles. 
By John W. Glenn, C.E. 

In the April number of Van Nostrand’s ‘‘ Magazine,” 

age 361, Mr. Gabriel Jordan, C.E., states: “‘ During the 
i war between the States the Confederate engineer 
successfully used the process in sinking heavy wooden 
piles in the Bay of Mobile. In many instances these piles 
were driven 10 ft. and 15 ft. in the short space of one 
minute, through a material that could not be penetrated 
by piles driven in the usual way.” 

It was in 1862 that the work referred to was done, and 
as the method and details of it were proposed by me and 
carried out under my personal supervision, probably a de- 
scription of it, its causes and purposes, will be interesting 
to the profession. 

Then a lieutenant of Engineers, I was assigned by 
General Leadbetter, chief engineer, to the charge of the 
outer line of water defences of Mobile Bay, which then 
consisted of only Forts Morgan and Gaines, both of which 
were incomplete and incapable of either offering serious 
opposition to a properly equipped fleet or of maintaining 
a siege. 

the the work to be then done so that, as far as practicable 
Mobile Bay might be sealed against outsiders, that part of 
the line which presented apparently the greatest diffi- 
culties was the middle pct between Forts Morgan and 
Gaines, beginning on the west side of the ship channel, 
thence to Fort Gaines, about two miles, 

On this middle ground was an averagedepth of about 8 ft. 
of water, with a mean rise and fall of the tide of about 
18in. Thisdepth of water was sufficient to allow formidable 
gunboats to enter the bay, to which the two forts, being 
three miles apart, could offer little opposition, unless the 
vessels could be retained under fire a sufficient time to 

ive the gunners of the forts their range, and make their 

re effective. The only method my superiors in rank 
then would consider was obstructions, and as the place to 
be obstructed was the outlet to that great bay, exposed to 
every swell of the Gulf of Mexico, through which the tide 
swept with a current of about three miles per hour, they 
were sceptical as to the practicability of almost any 
method, and at one time ion had adopted the policy of 
quietly removing the munitions and surplus guns, reduc- 
ing the garrisons to a minimum, merely to keep up a show 
of resistance. 

After making a careful examination of the middle 
ground, I found it for a depth of over 20 ft., except near 
Fort Gaines, to be a deposit of sand such as is common to 
the Gulf coast. The violence of the storms, insufficiency of 
the sand as holding ground for anchorage, and the scour 
it was liable to, rendered chain booms, cribs, and al Jusual 
methods of obstructing, out of the question. 

As the bottoms of all war vessels then afloat were wood, 
it occurred to me that if ten rows of sawyers, none less 
than 18 in. in diameter, 10 ft. apart in each row, the saw- 
yers of one row opposite the intervals of the next, were 
planted in that sand, not less than 12 ft. deep nor more 
than 20ft., and then sawed off below the water so as to leave 
the stumps projecting above the bottom alternately 3 ft. 
and 4 ft., that if a vessel was to endeavour to drive its way 
through the ten rows, it would find itself ‘‘ piled up” on 
the stumps with perhaps one or more through the bottom, 
or, in case of the forcible removal of the sawyers being 
attempted, the time required would be sufficient to 
enable the gunners of the forts to disable the vessel 
attempting it. 

At the time, and considering the great width and 
depth of the ship channel next to Fort Morgan, it was 
dh that the displacement of water, and opposition 
to currents offered by the sawyers, would not produce 
observable results, but the Pelican Island channel, next 
to Fort Gaines, was, after the sawyers were planted, found 
to have scoured nearly 2ft. deeper. Owing to the attacks of 
the Teredo navalis, the sawyers would not have constituted 
an obstruction over one year, but when the limit of useful- 
ness of one system was reached, another could be planted. 
I submitted my views, together with the description of 
the manner of planting the sawyers by poo pres- 
sure, and, in order to carry on the work expeditiously, 
asked for two steamers—the two steam fire engines of the 
city of Mobile, with complements of firemen, teams, and 
labourers, to procure the sawyers from Dauphine Island, 
adjacent to the work. 

he steamers Dick Keys and Natchez were selected. 
Amidships, and just after the boilers on each steamer, a 
steam fire engine was placed, and bolted to the deck. 
The steam-chest of the steam fire engine was connected 
directly with the boilers of the vessel by an inch pipe, and 








communication with its own boiler broken. Small sheers 
were erected amidships, which led outboard sufficient to 
clear the vessel. From their head were suspended five 
esd blocks and falls, for handling the sawyers. About 

ft. of hose and an ordinary 1} in. fire nozzle were 
attached to the air chamber, while the suction hose was 
passed out into the sea water. Each steamer would take 
on deck from twenty to fifty sawyers, varying from 18 in. 
to 30in. in diameter generally ; though in one instance 
one of 48 in. in diameter was planted, and a great many 
between that and 30in. The ebb tide, at its greatest 
velocity, was selected as the time to make the begin- 
ning, and the Natchez was brought to anchor on the 
ground with about 100 fathoms of chain out and a kedge 
off her starboard quarter, with about 50 fathoms of 5 in. 
hawser out. 

A sawyer was now swung by its head to the sheers ; at 
its lower end two iron staples were driven, in which the 
brass nozzle was placed, and from that point of the nozzle 
and outside the staples, a strand of tarred yarn led to the 
hands of the director, who controlled the movements of 
the engine, &c. The sawyer now hung suspended from 
the sheers ; a sufficient number of men had hold of the 
falls to control the sawyer ; the director had hold of the 
yarn, with which he kept the nozzle in the staples, and 
the engineer stood at the engine, ready to start it when 
directed. By the after capstan the hawser was now 
heaved in sufficient to bring the steamer quartering 
to the current which brought the chain and hawser 
both taut for a minute, perhaps. The instant the 
vessel settled, the steam fire engine was started, and 
as soon as a stream of water began to flow through the 
nozzle the sawyer was lowered and settled in the sand at 
the rate of about 1ft. per second. When the requisite 
depth was attained, the director let go the yarn, seized 
the hose, and pulled its nozzle ; the engine was stopped, 
and by this time the sand had settled to within 2h of 
its original surface, and the sawyer was immovable. 
After the first five sawyers were planted the steamers 
were moored to them, and guided by them, moved ahead 
in the line of the work. After the first day or two the 
men became so adept that the work progressed very 
rapidly, even when there was a light swell on. Over 5000 
sawyers were in that manner planted, when I was trans- 
ferred to more important duties in the field. The 
machinery and arrangements were the best obtainable in 
a country then cut off from the balance of the world, not 
by any means the best, with time and abundant resources 
for preparation. The application of pneumatic pressure 
to sea coast work first took definite shape with me in 1853, 
and was first applied by me in 1855, and I expect, 
eventually, to see it become a leading feature in prepara- 
tion and giving fixedness to — which must ae 
exercise influence upon the shallow entrances to our Gulf 
— the prominent features of which are this same 
sand. 





THE VALVE GEAR OF THE ‘‘STRONG” 
LOCOMOTIVE. 


To THE Eprtor oF ENGINEERING. 


Str,—I shall feel obliged if you will allow me to say a 
few last words in reply to Mr. Bremme’s letter in yours 
of last week. In that he says his “‘ patent claims the 
radius rod (or sling link) with the eccentric rod applied as 
a lever of the first order,” or in other words he says 
that by merely shifting Hackworth’s sling link from one 
to the other side of the valve rod he is at liberty to claim 
Hackworth’s gear as his own and demand royalties from 
others for the use of it. It happens, however, that Mr. 
Bremme’s patent does not support him in that contention. 
In it he says nothing about a lever of the first order. 

He shows such a lever in his drawings, but he says in 
his text, ‘‘ the said radius rod,” that is the sling link, ‘‘is 
connected to the eccentric rod by preference between the 
eccentric and valve rod,” showing clearly thereby that he 
contemplated putting the sling link in either position, but 
always on the side of the eccentric rod opposite to that used 
by Hackworth, there being nothing in ae text to indicate 
otherwise. But Mr. Bremme, in 1886, amended his speci- 
fication to the extent of cutting out the words ‘‘ by pre- 
ference,” and in doing so reduced his claim and con- 
fined it entirely to the ss gear constructed and 
operating substantial as set forth,” that is exactly de- 
see in the drawing you published with my letter of a 

ortnight since, and in which the sling link is shown in an 

inverted position, and therefore useless for the purpose 
intended. Now, seeing that Mr. Bremme, by restoring 
the swing link to its proper position on the other side of 
the eccentric rod, does not construct his gears in accord- 
ance with the only way shown and claimed by him 
in his patent, I contend that he is making something he 
has not patented, and that what he does make is identical 
with the modification shown by Hackworth’s, Fig. 2, 
except that the sling link is shifted to the other side of the 
valve rod. I am of course aware that apparently trifling 
changes in a scheme of mechanism will sometimes produce 
important results, and that valuable patents may be 
obtained for them, but this is not a case of that kind. 

It was not necessary for Hackworth to describe every 
possible variation of parts in his specification, but he 
distinctly states in his text that their arrangement may 
be varied without deviating from the principle of his in- 
vention, the nature of which he fully describes. Merely 
shifting the sling link from one side of the valve rod to 
the other side is no improvement nor does it affect the 
slightest change in the action of the gear, and turning it 
upside down as Mr. Bremme did, had only the result of de- 
stroying it for any useful purpose. 

In concluding my part of this controversy, I would add 
that although it is true I have a patent gear of my own 
which you were g enough to illustrate in yours of 
August 17 last year, I have not joined in it for the pur- 
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pose of protecting that. My sole object has been to do 
justice to a man who I consider has been somewhat 
unfairly treated, and having stated the facts as they 
appear to me, T now leave ackwarth’s claim to be the 
inventor of these gears to the impartial judgment of 
your readers, 
WALTER PayTON. 
Larkfield, Richmond, July 12, 1889. 


To THE Epitor OF ENGINEERING. 

Sir,—In your issue of the 27th ult. Mr. Bremme makes 
some statements which are sufficiently misleading to merit 
correction, 

Bremme’s patent in question does not claim “‘ the radius 
rod or sling link with the eccentric rod applied as a lever 
of the first order.” The claim as it now stands is, ‘‘ under 
the fourth head reversing gear constructed and operating 
substantially as set forth,” that is with the radius rod or 
sling link at the opposite side of the eccentric rod from 
the valve spindle as shown by Mr. Payton on Fig. 4 in 
your issue of the 28th ult. 

By saying Mr. Payton’s arguments and illustrations are 
repetitions of mine used at Newcastle, Mr. Bremme has 
evidently failed to grasp the meaning I then intended to 
convey, Which was, that Hackworth’s 1859 specification 
shows nearly every possible combination of that class of 
peur, including the sling link with the eccentric-rod as a 
ever of the second class, Thus making patent that a 
sliding block and a sling link are mechanical equivalents 
for the purposes set forth. 

Hackworth’s 1876 specification shows the eccentric-rod 
used as a lever of the first class (as in the gear claimed by 
Bremme), but he only illustrates one form, that with a 
sliding block. It is, however, an evident modification 
(bearing in mind his 1859 specification) to use a sling link 
for the said sliding block. In fact, in his 1859 and 1876 
ore Hackworth uses eccentric-rods as levers of 
the second and first order, and also illustrates the slide- 
block and sling link. Is it therefore possible to conceive 
that if these various parts were placed in the hands of 
even an apprentice and he was Pasa the combinations 
Hackworth had actually used, he would be unable at once 
to place the sling link on the first-class eccentric-rod in 
the same manner as Hackworth had shown it on the 
second-class, or to turn it upside down when he had got 
it there as Mr. Bremme has done. 

The action referred to by Mr. Bremme was not precipi- 
tately withdrawn by Messrs. Richardson, but amicably 
settled on the payment by the Union Company of a satis- 
factory sum of money to Messrs, T. Richardson and Sons, 

Yours faithfully, 
D. B. Morison. 

Hartlepool Engine Works, Hartlepool, July 10, 1889. 





MISCELLANEA. 

THE new railway which has been constructed between 
Chesham and Rickmansworth by the Metropolitan Rail- 
way Company, was opened for traffic on Monday. 

At the present time there are in existence on the rail- 
roads of the United States upwards of five miles of bridge 
spans of from 300 ft. to 400 ft., nearly four miles of spans 
of 400 ft. to 500 ft., and 24 miles of spans exceeding 
500 ft. 


A few days back Messrs. Yarrow and Co., Poplar, 
delivered to the Admiralty two first-class torpedo boats 
of the following dimensions: Length, 180ft., with a 
breadth of 18 ft. Gin. These boats have attained a 
img of 224 knots per hour during a continuous run of 
three hours with 20 tons on board. 

The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending June 30, 
amounted, on 16,049} miles, to 1,406,406/., and for the cor- 
responding period of 1888, on 15,959} miles, to 1,286,840/., 
an increase of 894 miles, or 0.5 per cent., and an increase 
of 119,566/., or 9.2 per cent. 

It is said that one of the defects of the dynamite gun is 
that a considerable interval, under present conditions, is 
required after the order is given before the shot leaves 
the tube. Up till now the builders have been unable to 
reduce this interval below two seconds, and are still 
engaged on the problem of removing this objection. 


The quantity of coal brought to London during the 
month of June was 764,794 tons, of which 474,921 tons 
were brought by rail, and 289,873 tons by sea. This is a 
decrease of 27,314 tons as compared with the same month 
last year. On the six months from January 1 there has, 
however, been an increase of 108,821 tons. 

The great geological map of France, which was com- 
menced in 1852, under the auspices of the Department of 
Fortifications, has now been completed. It is on a scale of 


and the general recommendations of the Geological 


1 
500,000 
Congress at Boulogne in 1881 have been followed in the 


matter of colouring the different formations. The entire 


chart consists of forty-eight sheets. 

In 18338, Krupp’s factory at Essen employed nine work- 
men, and in 1848, 74. In July, 1888, it occupied 20,960 
men, of whom 13,626 were employed at Essen. There are 
1195 furnaces of different kinds at Essen, 286 boilers, 92 
steam hammers, ranging from a few hundredweights 
up to 50 tons, 370 steam engines with a total of 27,000 
horse-power, and 361 cranes ; 2735 tons of coal are used 
daily. 

A new factory is being built at Sebastopol for Messrs. 
Holzapfel, of Newcastle-on-Tyne, London, and Cardiff, 
for the manufacture of paints, varnish, and their patent 
compositions for coating ships, &c. It will be the only 
establishment of the kind in Southern Russia. The 
buildings and plant are being erected from plans by Mr, 





Kempson, C.E., of Gateshead-on-Tyne, the machinery 
being made and sent out from the Tyne. 


From a recent statement by Alderman Bailey, it appears 
that 154 million tons of earthwork have already been 
removed from the Manchester Ship Canal works, 28 
million tons still requiring to be excavated. One hundred 
and eighty-three pumping engines, 82 steam navvies, 5000 
wagons, 158 locomotives, and 116 steam cranes are in 
daily use. The cost of haulage of one ton he gives as 6d. 
per mile on the highways, 2d. on the railways, 1.66d. per 
mile on the Leeds and Liverpool Canal, 1.116d. per mile 
on the Aire and Calder Navigation, and between New 
York and Liverpool about 1.300d. per mile. 


The Hon. C. A. Parsons, who is well known as the in- 
ventor of the Turbo-electric generator, to which frequent 
reference has been made in our columns, has, we learn, 
just separated himself from the firm of Clarke, Chapman, 

-arsons, and Co., with whom he has been associated in 
the manufacture of these machines, and is carrying on 
the electric business of that firm under the name of 
Parsons and Co. This business now includes in addition 
to the Turbo generators, the manufacture of slow-speed 
dynamos, are lamps, and projectors, for the passage of 
the Suez Canal or for the use of warships, and_ the 
specialities in connection with electric installations on land 
and on board ship. 


On Thursday the 27th ult. Mr. Thomas Hill, manager 
of the hydraulic and machinery department at the Forth 
Bridge was met by his friends and fellow workmen and 
presented with a handsome gold Albert and appendage on 
resigning his position, to again take the management of 
the extensive works of the Howe Machine Company, 
Limited, Bridgetown, Glasgow. Mr. Irvine, Inchgarvie, 
made the presentation and expressed himself in a most 
feeling manner towards Mr. Hill’s ability as an engineer 
and organiser of work. Mr. Hill made a suitable reply. 
Mr. Lees occupied the chair, and Mr. Harris, manager of 
the Fife pier, replied to the toast of Tancred, Arrol, and 
Co., contractors for the Forth Bridge. 


Messrs. David Moseley and Sons, india-rubber manu- 
facturers, of the Chapel Field Works, Ardwick, Man- 
chester, are introducing into this country a new material 
named celluvert, which would, from the description given 
of it, seem to have a large range of adaptability, as it has 
been used for the following very varied purposes in the 
United States: Journal bearings, glazing strips, press 
plates, pump valves, friction gears, electrical insulators, 
and in many other ways. It is made from cellulose and 
is manufactured in the form of sheets, tubes, and sticks 
and either hard or flexible. The sheets can be obtained 
in thicknesses of x} in. to 1fin. thick, and 40 in. by 70in. 
in size. 


On the motion of Lord Charles Beresford, a Parlia- 
mentary return has been prepared giving particulars of 
all breechloading iron oe steel guns that have failed 
after delivery for service. The return states that no 
guns have burst, or ‘‘ blown out” or rendered the breech- 
piece useless, and no gun has been rendered useless 4 
erosion, though between December 31, 1885, and Mare 
19, 1888, nine guns have had to be relined. The number 
of rounds fired from these nine before relining became 
necessary, varied in the different instances from 114 to 
1480. Six guns were injured from other causes, and 
required retubing or relining. Only one Elswick gun has 
failed during the period covered & the report, the rest 
being all of Woolwich manufacture. 


Messrs. Anderson, the managers of the Orient line of 
steamers to Australia, have entered into a contract with 
the Canadian Government to provide a weekly service of 
express steamers between England and Canada. The 
subsidy is 100,000/. yearly, and the steamers are guaranteed 
to be of 19 knots’ speed, and to complete the passage 
within six days. They will sail from London for Cher- 
bourg, making Plymouth the final port of call before 
steaming away for Montreal or Halifax. The steamin 
time will be taken from or arriving at Plymouth, whic 
will be the first and final port of call. It will be fully 
twelve months before the arrangements are sufficiently 
complete to permit of the service being started. It, is 
stated that this route has been started in conjunction with 
the Canadian Pacific Railway. 


The Times states that on June 29 Hong Kong was 
visited by tremendous floods due toa terrific rainstorm 
which lasted upwards of thirty-six hours, during 
several hours of which the fall averaged 2 in. per 
hour. The city of Victoria has suffered in a special 
degree, being built at the foot and along the Somer 
slopes of a mountain 1800 ft. high. The streets were 
turned into rivers and the drains burst by the floods. Many 
engineering works were damaged, amongst others, up- 
wards of 100 yards of tram line were carried away by a 
landslip resulting from the downpour, besides which one 
of the town gas mains was broken, and the water finding 
entrance extinguished all the lights in the town. A fine 
stone bridge was also carried away by the flood, and the 
telegraphic communication on the island is entirely inter- 
rupted. During the whole storm upwards of 30 in. of 
rain fell, or more than three times the average amount 
registered for the whole month during the past twenty 
years, 

A return has recently been published by the Victorian 
Government statist, giving an estimate of the population 
of the Australasian colonies for 1888. In Victoria, the 
estimated population on December 31 last was 1,090,869 ; 
New South Wales, 1,085,356 ; Queensland, 387,463 ; 
South Australia, 313,065; Western Australia, 42,137; 
Tasmania, 146,149; New Zealand, 607,380— making a 
total of 3,672,419. The percentages of marriages in the 
seven colonies per 1000 of the population were: Victoria, 
8,03; New South Wales, 7.37; Queensland, 8.63 ; South 





Australia, 6.51; Western Australia, 7.18 ; Tasmania, 
6.60 ; New Zealand, 5.97. The death rates per 1000 were: 
Victoria, 15.34; New South Wales, 13.54; Queensland, 
14.66; South Australia, 11.92; Western Australia, 15.91; 
Tasmania, 14.11; New Zealand, 9.43. The percentages 
of births stood thus: Victoria, 32.49 ; New South Wales, 
36.18 ; Queensland, 37.77 ; South Australia, 33.34 ; 
Western Australia, 35.88 ; Tasmania, 33.10; New Zea- 
land, 31.22. During the year the population of the 
various colonies increased as follows: in Victoria, 54,750 ; 
New South Wales, 42,437; Queensland, 20,523; South 
Australia, 4381; Western Australia, 351; Tasmania, 
3671; New Zealand, 4019. 

It will be remembered that considerable trouble has 
been experienced with the ‘‘M ” class of cruisers, recently 
constructed for the British Navy, in song J the required 
speed, though the horse-power has m considerably in 
excess of that which was thought to be required. Under 
these circumstances, it was decided to make a number of 
progressive trials on the Medusa with different propellers, 
and these have now been carried out by Mr. Robert H. 
Humphrys, of the firm of Messrs. Humphrys, Tennant, 
and Co., the builders of the engines. Before this 
course of action was decided on, experiments were 
made in the Haslar tank, but these have, it is said, 
been unsatisfactory, as the propellers giving the best 
results there have not proved the best at sea. The 
trials in question were made with three propellers. The 
first tried had a diameter of 12 ft. 3 in., and a mean pitch 
of 17 ft. 3 in., and with this a maximum speed of 19.574 
knots was realised, the indicated horse-power being 9975. 
The second propeller had a diameter of 13 ft. 6 in., and a 
pitch of 17 ft., and with this a speed of 19.924 knots was 
reached, the indicated horse-power being 10,011. The 
third propeller had a similar fe and pitch to the 
first, and gave a speed of 17.717 with 9901 indicated horse- 
power. e second propeller thus appears to have given 
the best results, but a speed of 20 knots was expected 
when the boats were designed, with an expenditure of 
only 9000 indicated horse-power, and, moreover, the pro- 
ae in question is said to be unsatisfactory at low 
speeds, at which most of the vessels steaming when in 
commission will be performed. 


Last Saturday the Association of Municipal and Sani- 
tary Engineers and Surveyors visited the Portsmouth 
Water Works, which are situated at Havant, the supply 
of water being at high pressure and of constant service, 
and the volume supplied per day averages about 5,000,000 
gallons. The water is obtained from natural springs, 
which rise to the surface and overflow, when not inter- 
rupted, to the sea. The area from which the springs are 
fed must, according to the opinion of Sir Robert Rawlinson, 
exceed 100 square miles in extent, the water falling on the 
surface in the form of snow, rain, and dew, and filterin 
through clean porous strata to a depth of several hundre 
feet, forming a vast subterranean reservoir under the chalk, 
from which, by deep underground channels, the springs 
are fed. These details are verified by the volume of water 
rising unceasingly at the several springs and by the un- 
varying temperature, which is about 50 deg. Fahr. The 
supply is pumped from the Havant and Redhampton 
stations into reservoirs constructed on the southern slope 
of Portsdown Hill, about 150 ft. above the ordnance 
datum, and have an aggregate storage capacity of 
9,500,000 gallons, whence the water flows by gravitation 
to the consumers. The present population of Portsmouth 
is about 145,000, and that of the other districts about 
5000, so that the total population furnished is, roughly 
stated, 150,000. The quantity of water pumped daily 
averages betwen 5,000,000 and 6,000,000 gallons, which, 
excluding the quantity used in Her Majesty’s dockyard 
and the public establishments, amounts to about 18 gallons 
per eed The number of premises supplied is 32,385, 
and the minimum yield of the company’s springs is stated 
to be 15,000,000 gallons per day. The surplus ond the 
requirements of the company is temporarily used for mill 

urposes, so that a large reserve of water remains for 
uture requirements. 


In 1883, an Electric Lighting Committee was appointed 
by the Leeds Town Council for the purpose of carrying 
out an experimental system of electric lighting in some of 
the municipal buildings, a sum of 10,0002. being granted 
for the purpose. After inquiry the committee decided 
to light the new library on the incandescent system, 
two 20 B horse-power Otto gas engines and two con- 
tinuous current dynamos being laid down, and with these 
286 (afterwards 290) 16 candle-power incandescent lamps 
have been run for some years. The total cost of this 
installation was 24981. 0s. 9d., or 8/. 14s. 8d. per lamp. 
Eighteen months after the completion of this installation, 
the committee made their first experiment with are 
lamps, the Victoria Hall being lighted on this system 
with eight 2000 candle-power Brockie Bell arc lamps, run 
from a battery of 78 accumulators, which were charged 
by the library engines and dynamos during the daytime. 

his installation cost 560/. 16s. 6d., airs not turned 
out very satisfactory, as only 50 of the 78 accumulators 
are still in working order. The next work undertaken by 
the committee was the lighting of the Leeds Art Gallery by 
incandescent lamps, for which four high-speed engines and 
dynamos were laid down in the basement floors of the 
new municipal buildings. In the gallery 726 16 candle- 

wer lamps, and 11 500 candle-power incandescent lamps 
ave been placed, and sufficient power has been provided 
to light, in addition, a considerable portion of the town 
hall, a reserve, both of boiler and engine power, being pro- 
vided in order to insure against a breakdown. This 
plant has cost 5450/. 7s. 4d., or at the rate of 2/. 18s. 9d. 
per lamp. The experience of the committee has been that 
the incandescent lamps become useless after a life of 850 
to 900 hours, though the filaments have a nominal life of 
1000 hours, 
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THE RATIONALISATION OF REGNAULT’S 
EXPERIMENTS ON STEAM.* 


By Mr. J. MACFARLANE GRAY, of London. 


In a paper read before the Institution of Naval Archi- 
tects on 11th April of the present year, the author has 
endeavoured to deduce the two following thermodyna- 
mical principles from Newton’s cosmical hypothesis of a 
corpuscular gravitational ether : 

1. In any change of molecular aggregation of matter, as 
from liquid to vapour or gas, the splitting heat or energy 
of segregation is a constant quantity at all temperatures, 
if the change of aggregation is the same. 

2. The heat or energy communicated to a gas, to change 
its p.v — (pressure x volume) by the small amount 
denoted by A p.v, is 


5 

3 A p.v, for constant volume, 
pa 

34 p.v, for constant pressure. 


The rationalisation which he now offers of the results 
obtained in Regnault’s experiments on steam consists in 
demonstrating how the inter-relation of these results can 
be deduced from the above principles and from the second 
law of thermodynamics, without the assumption of any 
arbitrary constants. 

For the purpose of the present paper it will not be 
necessary to refer again to the ether-pressure theory. The 
two principles already enunciated are themselves sufti- 
ciently fundamental to make the investigation interesting ; 
and to go deeper would require more time than can be 
given to this paper at the present meeting. The author 
remembers having been shown during the first Paris 
meeting of this Institution in 1867 the apparatus used by 
Regnault, preserved in the Conservatoire des Arts et 
Metiers ; and it is as a tribute of respect to Regnault that 
he has proposed to read this paper in Paris, where those 
immortal experiments were carried out and so generously 
given to all nations. 

The meanings of certain terms employed in the paper 
are slightly different from those commonly given to them ; 
these will be explained as they are introduced. 

Heat, as a phenomenon, is the sensible aspect of mole- 
cular motion. 

Heat, as a quantity, is the constitutional energy of mole- 
cular motion expressed in terms of a standard 
unit. 

p=pressure in any unit. 

v=volume in such a unit that unit p.v denotes the ther- 
modynamic unit both of heat and of energy. 

0=absolute temperature Centigrade, the temperature of 
melting ice being 6)=273 deg. absolute. Through- 
out the paper absolute temperature will be adhered 
to, unless when quoting from Regnault. 

t=temperature Centigrade, common scale, reckoning 
from the freezing point of water as zero. 

Centigrade scale only will be employed in this paper. 

Unit of heat is that quantity of constitutional molecular 
energy which is mechanically equivalent to the 
variation of the p.v product for unit mass of 
hydrogen gas per degree, at the temperature of 
melting ice and atmospheric pressure; that is 
1386 foot-pounds for the Centigrade degree and 
pound mass, or 770 foot-pounds for the Fahren- 
heit degree and pound mass ; for the Centigrade 
degree and kilogramme mass the mechanical 
equivalent of this unit of heat is 424.445 kilo- 
gramme-metres. 

Unit of energy in thermodynamics is in this paper, for 
arithmetical convenience, taken to be the same 
as the mechanical equivalent of the unit of heat 
as given above. 

The water unit of heat which has hitherto been the 
standard adopted is most unsuitable. The specific heat 
of water is not known with accuracy at the standard 
temperature ; and even if it were known, it would not, 
for any known reason, be arithmetically commensurable 
with any other definite physical quantity. Hydrogen is 
an elementary substance, and its atomic weight is the 
standard unit in the arithmetic of chemistry. The 
specific p.v of hydrogen gas is on that account most ap- 
propriate for the standard unit of heat and of energy in 
the arithmetic of thermodynamics. Fortunately the unit 
now proposed is not sensibly different from the unit 
hitherto in use. Substantially, therefore, the unit re- 
mains about the same as before, and only the definition 
is altered. 

Specific Heat of Water.—The report of Regnault’s ex- 
periments on the specific heat of water is the last in his 
first volume. The columns of data do not agree with the 
column of results. The author drew attention to this in 
a letter to ENGINEERING, 9th January, 1885. In the new 
edition of Wiillner’s ‘ Experimentalphysik,” published 
also in 1885, the author’s recalculations are independently 
corroborated. Wiillner accepts the data columns as 
correct, and from the recalculation concludes that the 
specific heat of water may be taken to be constant up to 
190 deg. The author thinks that the apparent discrepancy 
is due to a wrong statement of the weights of the hot 
water, and that Regnault calculated his results from the 
correct weights. In the following formula on page 739 
is stated the manner in which the calculation is to be 
made, when 7 a small quantity of cold water is poured back 
again into the calorimeter : (P)—P)+p—7) x (T—t,)=(Pp 
—p—T) (t;—t). Now the negative sign of m in the second 
half of this equation is a misprint not given in any of the 
lists of errata; it ought to be +7. j printed it gives 
the weight of cold water, Pp—p—t, too small. The author 





.” Paper read before the Institution of Mechanical En- 
Sineers at Paris. 








thinks that this too small weight has been deducted from 
P,, instead of taking the correct quantity P}—P )+p—r 
for the weight of hot water; and that this mistake has 
been made after the column of results had been calculated 
from the correct weights. The sum of the weights of the 
hot and the cold water, in every one of the experiments 
which are thought to be mis-stated, seems to be greater 
than the capacity of the calorimeter, and in each of these 
the weight of hot water is notably excessive, abruptly 
differing from the adjacent quantities. The heading of 
one of the columns is printed “‘ Température initiale du 
calorimétre” instead of ‘‘finale ;” all tending to prove 
that the report was hurried at the last in order to get 
it into the first volume. In Table I. (page 58), columns 
A, B, and F are from Regnault’s Table, and the others 
have been calculated by the author to account for the dis- 
crepancies between columns F and G. 

In column D is given the capacity of the calorimeter up 
to the zero line on the glass gauge tube, according to the 


Fig 1 
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0 A 273° 


final temperature and the Table given by Regnault on page 
735. The excess for each experiment, given in column K, 
must be the weight of water, in grammes, above the zero 
mark in the gauge tube. Where Regnault’s results and 
the recalculation agree, the quantity in column E is always 
small. When these do not agree, the quantity in column E 
is very great. In experiment No. 34 for example there was, 
according to column E, 447.8 grammes of water in the 
gauge glass, while according to the drawing of the appa- 
ratus given, the gauge glass could not contain that 
quantity even if full. As the stirring rod passed through 
it, its available capacity would be thereby reduced, 
and also to prevent loss of water when stirring, it would 
not be filled nearly full. These figures are stated 
now, as there may be an opportunity when the paper 
is read of verifying the conclusions arrived at, by exami- 
nation of the actual apparatus preserved in the Con- 
servatoire des Arts et Métiers. 

More recent experiments, especially those made in 1883 
by Rowland at Baltimore, U.S., show that the specific 
heat of water is not constant at the low temperatures 
which were taken as unity in Regnault’s calorimetric ex- 
yeriments. The specific heat diminishes one per cent. 
mae 5 deg. C. and 29 deg. C., and from that tempera- 
ture it increases. Rowland’s experiments extend only to 
36 deg. C. The most important determination of heat 
quantity by Regnault is that for the total heat of steam 
at 100 deg. C. Six of the experiments were preliminary 
trials. For the remaining thirty-eight experiments the 
mean calorimetric temperature was 15 deg. with a range 
of 13 deg. Over this range the meanof Rowland’s specific 
heats is that which is equivalent to lifting the unit of 
weight 427.445 metres. Deducting 0.5, to reduce for g= 
32.2, gives 426.945 metres. The unit of heat adopted in 
this paper corresponds to 1386 ft. lift or 424.445 metres, 
therefore 426.94 + 424.445=1.0106 which is the specific heat 
of aquene to be employed in this paper, constant at all 





temperatures at which H,0 or water can exist as a liquid. 





As Regnault considered the specific heat of water to be 


ault’s 
in this 


unity for the above calorimetric temperatures Re 
unit of heat is 1.0106 times that of the unit adopt 
paper. 

Aquene is an ideal substance ; it is H.O, regarded as 
having a bulk equal to only the absolute matter-volume of 
its molecules. The constant specific heat adopted in this 
paper is therefore less than the specific heat of water. 

The heat Q required to raise the temperature of water to 
4 degrees absolute from 273 deg. absolute, at which the 

».v of water is so small a quantity it may be neglected, is, 
in this paper regarded as being 
Q=1.0106 (0-273) +0 v"P 
do 
where v is the actual volume of unit mass of water at 
temperature @, less its absolute matter-volume. Absolute 
matter is no doubt much more dense than platinum, and 
the reduction from the apparent volume being very small 
may be therefore disregarded in the following com- 
parison, 
_ pw 


The p.v of unit mass of water is thermal units. 


‘ 
Here w=relative volume of water, the volume at maximum 
density being regarded as =unity; and c=a constant 
divisor. : 
e=601, when p is in pounds per square inch; ¢e=31071, 
when p is in millimetres of mercury ; c=422449, when p is 
in kilos. per square metre. Employing for F P the values 
C 
given in the tables in “‘ Principes de Thermodynamique 
par Paul de Saint-Robert,” the divisor is 422499. The 
mean specific heat between 0° and ¢® compared with that 
at t=4° is according to the Second Law as to be set forth 
in this paper 
1+ w 0 dp 
1.0106 x 422449 ¢ d@ 
According to this formula, taking the values of w from 
Hirn’s experiments, the following Table IT. is calculated. 


TaBLE II.—Mean Specific Heat 0° to t® Reynault’s Units. 


0 0 » d Pp Mean 
‘ 0 . do Specific Heat. 
100 373 1.04815 370 1.00337 
120 393 1.05992 56-4 1:00458 
140 413 1.07949 1048 1.00782 
160 433 1.10149 1611 1.00125 
180 453 1.12678 2358 1.01566 
200 473 1.15900 3310 1.02125 


To compare the last column of the above with the 
results given by Regnault as in column F, Table I., it has 
to be observed that the latter have to be reduced a little 
for the difference of range, the mean in Table II. being 
down to t=0°, while in Table I. it is down to the fina 
temperature of the calorimeter. The results in Table II. 
have also to be reduced for the absolute matter-volume. 
Having regard to the extreme difficulty of these experi- 
ments, and the consequent irregularity of some of the 
results, the author thinks that the column of mean specific 
heat in Table II., calculated quite independently, sub- 
stantially corroborates Regnault’s column F in Table I. 
This rationalisation of experimental results will be better 
understood when the theta-phi diagram is explained. The 
important deductions in this paper are independent of the 
specific heat of water. 

Ratio of the Two Specific Heats.—The ratio of the specific 
heat of a gas at constant pressure to the specific heat of 
the same gas at constant volume is generally represented 
by the Greek letter y, with a numerical value 1.408, 1.414, 
1.402, or as in this paper1.4. The generally adopted value 
1.408 is that obtained from experiments on the velocity of 
sound in air, for which the equation U?=g y vp ought to 
hold. Here U=velocity in units of length per unit of 
time, =the accelerity of gravitation at a standard place, 
v=volume of unit mass of air, p=pressure ; all being in 
the same system of units. According to the velocity of 
sound in air as determined by 


Regnault 330.7 metres per second, y=1.3953 
Moll and Beck 332.26 ‘a te 7=1.4085 
Szathmari 331.57 = i +y=1.4027 


From the ether-pressure theory the author obtains y = 
1.4, Szathmari’s experiments were made in 1878, and 
the velocity obtained is the mean of thirty experiments, 
all agreeing very closely. This practical result is thought 
to be a sufficiently close corroboration of the author’s 
theoretical deduction. The ¥ ratio, with a value near to 
1.4, has long been accepted as an established physical 
relation applying to the specific heats of the permanent 
gases ; but according to Regnault’s report it does not 
apply to steam gas. Inasmuch as for permanent gases 
the p.v product for unit mass at any one temperature is 
inversely as the molecular weight of the substance, the 
1.4 ratio is an important physical relation. For what 
has generally been called perfect gas, the ratio 1.4 gives, 
in the notation adopted in this paper, ‘ 


UL 


Specific p.v 


oe 
vo 
» heat at constant volume =— 
mm 


oe ‘o Pe pressure=.2 

m 
where m stands for the molecular weight of the substance. 
Further on it will be shown that saturated steam is 
perfect gas in the sense of eon matter completely 
gasified, and therefore consisting of matter travelling in 
single molecules. The purely ideal state for which the 
p.v product is strictly proportional to the temperature 
will be described as gasene in this paper. It is what has 
hitherto been called perfect gas. The term vapene will 
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be employed to denote gasene of maximum pressure at 
any temperature. 

It would be an important simplification if it could be 
established that the 1.4 ratio applies also to steam and 
other gases. The author will in this paper deal with 
steam only. It has long been known that the relation 


9 
— 9=p.v holds good for steam at low temperatures where 
am 
The £ 
m 
for steam would require to be 0.38976; and Regnault’s 
report makes the specific heat of superheated steam at 
atmospheric pressure 0.4805. In a paper read before the 
Physical Society in February, 1885, the author has pointed 
out what seems to him to be an oversight in that report, 
whereby the specific heat has been misrepresented ; and 
when this is put right the 1.4 ratio is corroborated for 
steam. In the experiments reported by Regnault, steam 
of atmospheric pressure was superheated at the same 
pressure up to 124 deg. C. The heat abandoned in the 
calorimeter from that temperature down to 0 deg. C. was 
ascertained by experiment. Steam was then superheated 
to 224 deg. C. under the same pressure, and the heat 
abandoned was ascertained as before. The difference was 
found to be 48.05 units; the difference of temperatures 
was 100 deg. ; therefore the mean specific heat for that 
change of temperature was 0.4805, as reported by Regnault. 
This was Regnault’s method, and it seems at first glance 
to be all right. The first stage of superheating was 
wrobably undertaken in order to make sure that at the 
nar temperature the steam should be quite free from 
moisture, so that only the heat of change of temperatures 
should be taken into account, and that the result should 
not be vitiated by including in the heat abandoned any 
portion of the heat required for evaporation. If this 
ground of procedure were correct, then if similar experi- 
ments were made between the temperatures 100 deg. C. 
and 124 deg. C., the resulting specific heat would come 
out much greater than that obtained by Regnault. The 
author however thought that any particles of moisture in 
the steam at 100 deg. C. would not be evaporated up to 
124 deg. C., but they would be more likely to be evapo- 
rated in the higher range of temperature. This surmise 
could be easily put to the test, and indeed we can actually 
get the test carried out by Regnault himself. In his first 
volume, page 698, Regnault has reported thirty-eight 
careful experiments on the “total heat” of steam at 
atmospheric pressure, and the result is 636.68 units of 
heat. 
In the following Table IIT. the author has restated on 


TaBe III.—Specific Heat of Steam. 


it is assumed to be almost in the gasene state. 


Cc 
B — 636.68. 


specific heat, 
0.2993 
0.3145 
0.3304 
0.3760 
0°4011 
0 4120 
0.3503 


hx 1 B 


Superheated. | ‘Total Heat.” Oa; 





units 

643.96 
643.95 
644.07 
647.25 
647.54 
644.39 
644 55 
647.78 
616.37 
647.84 
646.28 
644.44 
644.70 
644.20 
645.47 
647.54 


deg. Cent. 
24.32 
23.11 
21.71 
28.11 
27.08 


Mean specific heat 


this plan all the sixteen experiments in which Regnault 
used the large calorimeter, page 176, vol. ii. In column 
A is given the number of degrees Centigrade through 
which the steam was superheated at atmospheric pres- 
sure. Column B gives the recorded ‘‘ total we ” from 
the temperature of melting ice. Column C gives the 
excess of that total heat above the total heat, from 
water at the temperature of melting ice, to steam at 
atmospheric pressure, namely, 636.68 units. Column 
D gives the apparent mean specific heat through the 
low range of superheating, allin Regnault’s units. The 
mean is 0.3778, which multiplied by 1.0106 gives the 
mean specific heat in these sixteen experiments to be 
0.3818 in the units employed in this paper. The specitic 
heat of saturated steam at atmospheric pressure, according 
to the theory worked out in this * ver, is 0.3830 ; and the 
specific heat when the steam is slightly superheated is a 
minute fraction greater than 0.3830. ‘he mean of 
Regnault’s experiments may therefore be said to corrobo- 
rate the theoretical expectation accurately ; but such very 
close agreement is only a statistical mean, as is seen by 
the range of variation exhibited in the results given in 
column D. The nearness of Regnault’s results to the 
deductions of a theory unknown to him shows, if that 
theory is accepted, that his experiments were most care- 
fully conducted, and that the inevitable errors of observa- 
tion have had no preponderance. 

Heat of Evaporation.—According to the theory now 
being applied to steam, the heat of evaporation consists 
of the heat of segregation, which is a constant at all tem- 
peratures, and the constitutional energy of the gas state, 


namely, p.v. It will be borne in mind that the unit of 
pv is also the unit of heat, according to the convention 
agreed upon in this paper. The constitutional energy : 

’ 2 


p.v will be shown to be equal to x 4, where @ is the abso- 
ie 





TABLE I.—Specitric Heat or WATER, REVISION. 





A B Cc D 
Number 
of Experi- 
ment. 


Total 
Weight of 
Water, 
A+B. 


Weight of 
Cold 
Water. 
Regnault. 


\Calorimeter 
|\Capacity up 
|to Zero Line. 
| 


Weight of 
Hot Water. 
Regnault, 


F G H 
Mean Specific Heat of Water 0° to to, 


E 





c—D 
Recalculated | Difference of | Centigrade. 


Regnault’s 
from Data. | FandG. 


Results. 





grammes 


| 
| 


grammes, grammes | grammes 
109663.2 
109642.3 
109675.2 
109693.6 
109695.1 
109691.4 
109692.7 
109600.8 
109597.2 
109586.3 
109¢13.8 
109614.7 
109613.5 


COnNATrR One 


109516.2 
109504.3 
109518.1 
109576.1 
109570.6 
109568.8 
109565.8 
109463.5 
109461.0 
109449.2 
109443.0 
109440.2 
109425.4 
109422.4 





9947.6 
10125.0 
10102.0 
10105.0 
10152.0 
10182.0 
10160.0 
10107.0 


109623.6 
109911.3 
109876.8 
109889.8 
109839.4 
109828.6 
109870.8 
109820.0 








90713.0 








grammes 
2 


deg. 
1.00184 
1.00440 


1.00208 
1.00441 
0.99261 
1.00475 
1.00840 
1.00689 
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0.03687 
0.03948 
0 04005 
0.03778 
0.03447 
0.04047 
0.03538 


0.97494 
0.97978 
0.98040 
0.97574 
0.97990 





1.01528 














lute temperature and « is a variable which will afterwards 
be shown to be a known function of the temperature. The 
heat of segregation for water is 501.4 units, in addition to 
the heat which has already been communicated to water 
at the temperature of melting ice. A slight difference in 
the 501.4 throws the pressures out of agreement with the 
experimental results. It will be shown, however, that 
this value is also in agreement with Regnault’s determina- 
tions of total heat or of latent heat. It gives the total 
heat of steam at 100 deg. as 637.49 in Regnault’s units ; 
and in the thirty-eight experiments already referred to 
Regnault’s results range from 635.6 to 638.4, with a general 
mean of 636.68. The difference 637.49 -636.68=0.81, 
which is only about one-eighth of one per cent., and is a 
remarkable corroboration of the accuracy of Regnault’s 
work, if the theory now presented is accepted. 

The coefficient « denotes the fraction which the actual 
p.v is of what would be the p.v of the same weight of 
gasene at the same temperature. As this paper refers to 
steam only it is always ideal steam that is meant when 
the term gasene is employed. 

The mo ecular weight of hydrogen being 2, its specific 

2 
p.v is —~=\=1. The molecular weight of water is gene- 
More accurately, however, it is— 
15.9598 
2.0000 


rally taken to be 18. 


One oxygen atom 
Two hydrogen atoms 


17.9598 


and this is the value of m which is adopted for water in 
this paper. The slight divergence from 17.96 was adopted, 
not for greater accuracy although it is in that direction, 
but only in order to get the following numbers complete 
to five places of decimals for ideal steam or gasene : 


9 
=0.11136 


a 
i 


Molecular weight of water ... 


m 


Specific p.v 


x 
5 = 

» heat at constant volume =— =0.27840 
m 


= - ms pressure =-4 =0.38976 
m 

The Theta-Phi (0 ¢) Diagram.—The intelligent grasp of 
thermodynamic principles and their consequences has 
been greatly hindered by the abstruse mathematical 
method adopted by all standard authors when expounding 
this science. The author has been greatly assisted in his 
investigations by the theta-phi diagram which he has 
employed constantly since 1879. The energy or work 
diagram, commonly employed in thermodynamics, has 
pressure and volume for its rectangular co-ordinates, the 
area being p.v or work. On that pee-vee diagram the 
important lines denoting temperature and adiabaticity 
are curves, difficult to draw, and when drawn affordin 
little assistance to the mind in trying to comprehen 
thermodynamic relations. This defect is due principally 
to the circumstance that the diagram does not represent 
the energy possessed by the working substance at any 
instant, but merely the work it has performed. For any 
- agp problem the new lines are difficult curves, and 
the permanent lines are the rectangular axes. In the 
theta-phi diagram the permanent lines are the difficult 
curves, drawn once for all. For any special problem the 
new lines are all straight, and the whole energy possessed 


at any instant can be seen by inspection, as well as the 
order in which thermation or ergation proceeds, that is, 
the change of mechanical energy into heat, or of heat into 
mechanical energy. 

In the new diagram, shown by Fig. 1 for gasene, and 
Fig. 14 for steam*, the vertical ordinate is temperature 6, 
reckoned from absolute zero; the area is quantity Q of 
heat or energy in heat units; and the horizontal dimen- 
sion is therefore made up of the quotients of every suc- 
cessive addition of heat divided by the temperature at 
which it is received or abandoned. The horizontal dimen- 
sion is that for which Clausius in his purely mathematical 
treatise invented the name “entropy.” The theta-phi 
diagram always refers to the thermodynamic transforma- 
tion of a unit of mass of the working substance. 

Entropy is therefore, in this paper, length upon a dia- 
gram whose height is absolute temperature @ and whose 
area is energy Q in heat units. The Greek letter 9 was 
used by Rankine and by Maxwell to denote entropy, 
which was called ~ Rankine “ the thermodynamic func- 
tion.” The Greek letter @ was used by Maxwell to stand 
for absolute temperature. The author has therefore given 
the name “‘ theta-phi” to this heat diagram, just as ‘‘ pee- 
vee” is a name for the common work diagram of pressure 
and volume. The ordinates in the new diagram are re- 
presented by Greek letters, while the ordinates in the 
old diagram are represented by English letters. The new 
diagram is sometimes called the temperature-entropy 
diagram. Instead of the word entropy, the word ‘longi- 
tude” might have been se! because, regarding the 
diagram as a heat chart, the meaning of entropy on the 
theta-phi diagram is precisely what is meant by longitude 
on a terrestrial chart. That which is called entropy and 
denoted by ? is, with the absolute temperature 6, the co- 
dimension or co-ordinate of energy. Force and travel, 
pressure and volume, temperature and entropy, are all 
different pairs of co-ordinates of energy. 

Graph is the name given to any line on the diagram 
umn as describing a series of thermodynamic trans- 
formations. A graph i 
points. 

Upon the theta-phi diagram the Second Law of thermo- 
dynamics is that each point on the diagram is a charac- 
teristic state-point : that is, starting from any initial state 
represented by a point on the diagram, and proceeding by 
any series of thermodynamic transformations denoted by 
any graph on the diagram, when the initial point is again 
arrived at, the working substance will also havereturned to 
the initial state. The area swept by the vertical ordinate 
in travelling to the right is heat imparted to the working 
substance ; to the left it is heat given out by the sub- 
stance. The diagram is merely the graphic representation 
of the Carnot-Clausius function. The validity of the 
diagram, as well as the Carnot-Clausius fundamental 
principle or Second Law, depends upon the validity of a 
differently worded and simpler proposition, namely : 
when heat is communicated to or from a y in any 
definite order, having regard to quantity of heat and tem- 
perature, the body simultaneously undergoes a definite 
thermodynamic change for which there is no alternative 
and the action is reversible and compoundable. This is 
equivalent to saying that in nature the thermodynamic 


is a continuous series of state- 


* Fig. 14 will be given with the latter part of the 





paper. 
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conditions of any substance are localised upon a heat 
chart ; and, just as a course stated in terms of change of 
latitude and difference of longitude defines a track upon 
the earth, so is a body represented to pass from one ther- 
modynamic state to another by a graph upon the theta- 
phi hae. marking a certain change of temperature 
and a certain difference of enthropy. The permanent 
curves upon the diagram are, all the time, exhibiting to 
the student what are the thermodynamic properties of the 
substance ; so that the materials he has to work upon are 
always clearly before him. 

In Fig. 1 is ee the theta-phi diagram for H,O 
or water. Strictly the curves are the ideals for ice, aquene, 
vapene, and gasene. The base line « Z7 denotes absolute 
zero of temperature. From © to A 272, the curve on the 
left, the substance is ice, of which the melting point 
is 273 deg. C. absolute temperature. The specific heat of 
ice is assumed to be 0.5, and the successive portions of 
entropy ¢, or longitude upon that curve, are therefore 


Ag= 3 A@. Here A is written as a contraction for 


the words ‘‘a small difference in.” When the steps of 
difference are taken infinitely small the equation is written 


d¢= °° d 0, the symbol d standing for the words ‘‘ an 


infinitely small difference in.” Up to any point on the 
curve the area between the curve and the base line, out to 
infinity, is the heat which has been received by the ice 
from 0 deg. absolute up to that temperature. If 0 
denote the temperature, the area or heat imparted 


up to that temperature is 4 ; that is, the area of the 


ice curve of state-points is numerically half the vertical 
ordinate. When the area of acurve is in this manner a 
constant multiple of the vertical ordinate, the curve is 
called logarithmic, and the horizontal dimension is the 
same multiple of the hyperbolic logarithm as the area is 
of the vertical ordinate. Like entropy and longitude, 
logarithms are measured from a certain arbitrary posi- 
tion, generally from the unit vertical ordinate, whose 
position is made the zero in reckoning the horizontal 
dimensions. Common logarithms have the vertical ordi- 
nate 2.3026 times the area. When the area is equal tothe 
vertical ordinate, as it is in the curve for hyperbolic 
logarithms, the horizontal dimension is therefore 2.3026 
times what it is for common logarithms. The squarelets 
on the diagram represent each two units of heat. 

The curve from A 273 upwards is that for the heating of 
water at constant volume, or gaa the ideal form of 
water called aquene in this paper. For this the specific 
heat is 1.0106; therefore the horizontal dimension is 
1.0106 times the increase in the hyperbolic logarithm of 
the temperature. Writing e=2.3026, the horizontal dimen- 
sion from any temperature 0) to any other temperature can 


be expressed as 1.0106 € log Pa using common logarithms. 


0 
The A curve which is the primary curve in the ranges” so 
diagram, is an ideal curve, the graph for aquene. The 
graph for actual water is W, as shown on the sketch dia- 
gram, Fig. 3. The water curve is so close to that for 
aquene that they cannot both be shown here on a diagram 
drawn to scale. In the deduction of p.v from the kinetic 
theory the v is the dynamic volume, including the volume 
of the initial liquid, less its absolute matter-volume. The 
primary curve, from which the constant splitting heat is 
set off, is therefore the graph foraquene. ‘The heat repre- 
sented by the area Ao73 Ag We is not communicated to 
the liquid when it is heated under increasing pressure. 
Let Fig. 2 be a pee-vee sketch diagram on which 

af = pressure at temperature 6). 

a b = absolute matter-volume at 4p. 

ac = liquid volume at 9. 

fk = liquid volume at 4). 

The pressure at 6° is here regarded as nil. The external 

work of the expanding water is c k e, the vertical bands 
may be regarded as the elements poe d@. The area of 


fkea is the sum of all the elements ver d@,in which V 
tf 


denotes the varying water volame. If we write v for the 
volume less the absolute matter-volume, which is the read- 
ing of v throughout this paper, the areagkeb will then 


be the sum of the elements v dp dé. 
9 keb which is equal to the area between the A curve and 


the W curve in Fig. 14. The latent heat of evaporation 
is measured from W, but in the thermodynamic relations 


referred to in this paper, S + ‘pvextends tothe A curve. 
m 


It is the area of 


The whole area between the two curves, up to the highest 
temperature in Regnault’s experiments, is less than 
half a unit of heat. In the theta-phi diagrams only the A 
curve will be drawn. 

Between A 273 and A 273 the state-point advances 
along a horizontal line whose length is 0.296 ; so that the 
area swept by the vertical ordinate in the interval is 80.8 
units of heat, which is the heat of liquefaction of ice 
to water. At 2 273 the state-point represents the unit 
weight of ice. Midway between A 273 and A 273 the 
point represents 4 lb. of water and 4b. of ice. At A 273 
the point represents 1 1b. of water. Making A 273 the 
zero of entropy, the heat of segregation measured to the 
“ from the ordinate at A 273 is 501.4 units of heat, 
which is the area of the rectangle A 273, B 273, Zs Zo. 
This is also the area from the A 273 ordinate up to any 
pair of ordinates intersecting B at one point ; that is, the 
area bounded by the A curve, the @ temperature line to B, 
and the vertical from B 0, is a constant. Denoting by 





AB the horizontal distance from the A curve to the B 
curve at any temperature under consideration, we have 
the following simple geometrical property of the B curve; 
its subtangent on the base line is always equal to A B at 
the temperature for which the tangent is drawn ; conse- 
quently its subtangent on the vertical through the A 
point is equal to 0. 

In addition to the heat of segregation, or in less formal 
language the ‘‘splitting ” heat, there is also the constitu- 


tional heat or energy of the gas state = 7 = 0.38976 per de- 


m 
gree of temperature. If the G curve be the same as the B 
curve, but merely shifted by this amount 0.38976 to the 
right of B, the heat imparted to the state point when it 
comes to G at any temperature, will have been the heat of 
segregation up to B, and in addition @ up to G. The 
m 

G curve is, therefore, that of the ops pon of gasene at 
maximum pressure, which is here called vapene. 


(To be continued.) 





BOILER EXPLOSIONS IN 1888. 

WE have again to thank Mr. E. B. Marten for a 
copy of his report on boiler explosions during the past 
year. In previous years this report has been made for 
the Midland Steam Boiler Inspection and Assurance 
Company, but though this company is no longer in 
existence, Mr. Marten has thought fit to continue the 
publication of his very valuable report. We append 
below a Table giving a summary of the explosions 
which have occurred during the past sixteen years. 
The figures are as follow : 


Tr. rT. 
a ee Number of Number of 


Year. . ~~~ Persons Persons 
Explosions. Killed. Injured. 
1873 78 57 85 
1874 76 77 198 
1875 68 81 142 
1876 39 93 110 
1877 44 54 75 
1878 46 47 84 
1879 30 38 53 
1880 31 71 83 
1881 33 41 51 
1882 38 38 43 
1883 39 21 41 
1884 32 22 48 
1885 38 30 52 
1886 36 31 7 
1887 36 24 42 
1888 47 18 49 


The following is Mr. Marten’s report : 

The records of previous years have been collected for 
the Midland Steam Boiler Inspection and Assurance 
Company, to whom I have had the honour to be engineer 
for twenty-seven years, and although that company have 
transferred the goodwill of their business to the Scottish 
Boiler Insurance Company, my interest in the subject of 
boiler explosions is not diminished, and I have continued 
the ‘‘ Records.” 

I am indebted to the reports of the Board of Trade 
under the Boiler Explosions Act 1882, for information of 
many cases which would not otherwise have been heard 
of, but have had to compress extended reports into a single 
sentence illustrated with one little perspective sketch, in 
most cases taken from models with the fragments arranged 
in the best way to show in one view what had happened. 

It should not be forgotten that the early records of 
boiler explosions which were collected by the engineers of 
the various boiler associations and insurance companies 
at very great cost and pains, and by the courtesy of 
owners, did much to clear the subject from mystery by 
giving the plain and simple causes of failure, and the 
surveyors to the Board of ‘Trade have so well followed up 
the work with far greater facilities, that perhaps further 
legislation may not be found needful. 

he statistics in these records would have an increased 
value if it were known what number of boilers of each 
class were at work. Perhaps this information might be 
obtained by a boiler census at intervals by the existing 
organisations of inspectors of mines, railways, steam 
vessels, and boiler associations without the need of con- 
tinued registration or compulsory inspection with their 
possible complications and interference with business. 

There were 47 boiler explosions in 1888, causing the 
death of 18 and the injury of 49 other persons. Of the 
67 persons thus killed or injured, 9 were owners or near 
relatives, 10 were engineers, 5 firemen, 30 workmen, 9 
children, and 4 strangers. 

There were 15 other explosions not strictly boilers, given 
in an appendix, causing the death of 3 and injury of 16 
persons, and of these 19 persons, 2 were owners, 3 engi- 
neers, 3 firemen, 8 workmen, 1 woman, and 2 strangers. 


The Exploded Boilers were used for the following 


Purposes. 
No. Kd. In. 
Ships... as Pre esa ee 8 1 5& 
Fishing ... 3) 2-4 
Tron works vt 9 2 18 
Chemical works és x 3. °¢ 
Mines and collieries ... 3 31 8 
Cement... Sia aad oe du 7 Org 
Wood-working ships and building oS 3 @ 
Traction, rails, and trams ... sea 6 4 4 
Farms and grinding ... aes 6 9 it 
Polishing » se  £O:16 
Total 47 18 49 


The causes of explosion are arranged under the three 
heads : 


A, Faults of Construction or Material, which may be de- 
tected before Starting or after Repair. B. Faults of 











Inspection. C. Faults which could be detected by At- 
tendants. 

No. Kd. In. No. Kd. In. 
A Weak ends s 3} & 
» tubes a 
» Shape g-2 ¢ 
Bad stays s F.°¢ 

Seam-rip set up in 
making 3.4 5 
Bad manhole 1 0 1 
oo. Pe... sas 1 0 4 
Tube injured by 

expansion... 2 @ 

— 11 ll 16 
B_ General corrosion 10 6 10 
External ,, 9 0 8 
Internal __,, 9 inh 

— — 23 7 29 
C_ Short of water ... 5 0 0 
Scale tom sad 1 0 0 
Undue pressure... 2 0 4 

- — 8 0 4 

Total 47 18 49 


The exploded boilers were of the following kinds, the 
faults being arranged as before, A B C. 
Cornish or Lancashire. 


No. Kd. In. No. Kd. In. No. Kd. In 
> 4 § 









































A Seam-rip we he 5 
Weak tube ee 
-— 3 8 6 
B_ Corrosion ‘33 &  -@c% 
C Short of water ... 2 0 0 
— 6 8 7 
Plain Cylinders. 
A Weak ends a 0 5& 
B_ Corrosion ee ee 
Externalcorrosion 1 0 0 
Internal re | ee tae 
mntiomiin: 7 
C Short of water ... 1 0 0 
——— 5 1 12 
Multitubular. 
A Tube injured in 
fixing ... seq Tt ae wee 
Bad fitof manlid 1 0 1 
» tubeplug.. 1 0 4 
», Stays ae 2 eee 
: Sok «fg 
B_ Externalcorrosion 2 1 2 
Internal ... > 3 JGR 
— 3 1 8 
C Tube wornby grit 3, G29 
8 2 10 
Cranes or Small Vertical. 
A Weak end ah i ae 
B_ Corrosion a Se at 
Externalcorrosion 7 0 6 
Internal __,, eo eee 
——— 16 3 ll 
C Short of water... 1 0 0O 
Undue pressure... 1 0 0 
SSS 
— 19 4 ll 
Marine. 
A Weakshape ... 1 1 0O 
Imprudent steel 
working 27 ae owe 
——— 2 1 0 
B_ Corrosion i. Poe 
Internalcorrosion 1 0 2 
a > a 
C Short of water... 1 0 O 
Scale aad a, ee 
——- 2 0 0 
@ <3 29 
Furnace. 
B Corrosion... aa ee om ii 1323 38 
Saddle. 
C Undue pressure eas PP ai 10 4 
Tubulous. 
B Corrosion of stays’... aa Ms 1 0 0 
Total 47 18 49 
APPENDIX. 
Kiers ant Heating Vessels. 
A Weak shape _... Bre ai eae" 
Fittings, &e. 
Weak door ee a ee 
Cast-iron valve... 1 0 0 
Broken valve and 
corrosion ae a oe 
Broken pipes ... 4 0 38 
--— 9 0 7 
Total ... 1 3 16 


The greater number of explosions in the year were on 
board ships. The kind of boiler which exploded most 
has been the small vertical, the use of which has so in- 
creased of late years. Corrosion has been the most fertile 
cause of explosion. 





The following is a summary of the explosions mentioned 
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Fic. 16. 


in the records during the twenty-seven years they have 
been published, arranged under the heads suggested at the 
Parliamentary inquiry, 1869-70. 





by corrosion as to be unable to bear the usual working 
pressure. The arched crown plate and the oe 
of the bottom tube ring left small provision for the safe 


Borer Expiosions ror Twenty-SEVEN YEARS FROM 1862-1888, wiTH KILLED AND INJURED. 





Description of | 





Boiler. | 
! | B 
Construction. | 


No. 
149 
118 


Kd. Kd. 
2 176 
87 
38 
60 
» 


In. 
340 
203 
40 
114 
2 0 
53 73 
20 40 
Balloon 10 7 
Dom. or heat. f 0 5 
Kiers a2 = a 29 2 0 
Uncertain... ie: ; 


Cornish or Lancashire , 
Plain cylinder 
Marine... 

Loco. or mul. 
Tubulous .. 

Furnace 

Vertical 


422 448 822 


Inspection. | Attendants. 


FAULts. | 
| 
| 


C Not 
Ascertained. 
In. 
1 


No. 


* 
‘ 
= 


Kd. 
142 
47 


In. Kd. 
180 2 | 
108 7 4 6 | 
69 ll 4 13 | 
mi | 

| 


37 


1550 2422 





An extensive tabulated statement was given of all the 
explosions on two large sheets, from 1862-1879, at the close 
of Volume I. of the Records, and can be given to any 
caring to have them, and a similar sheet, for the ten years 
up to 1889, will be given at the end of Volume IT. 

These Records confirm the opinion urged in my papers 
before the Institution of Sechandeal Engineers in 1866 
and 1870, that inspection is the best means of preventing 
boiler explosions. 

No. 1. Botney Gut. (See Fig, 1.) January 5th, 1 
injured.—Fishing, vertical, 6 years old, 6 ft. 6 in. high, 
2 ft. Sin. diameter. Firebox 3 ft. 6 in. high, 2 ft. 3 in. 
diameter, ~ in. plates, 80 Ib. pressure. The uptake was 
completely wasted away by internal corrosion and _ it 
partially collapsed, and a small rent opened and let 
steam “‘‘. which scalded the skipper. 

No. 2. North Sea. (See Fig. 2.) January 5th, none 
injured.—Fishing, vertical, 5 years old, 7 ft. high 
2ft. Thin. diameter, 3-in. plates, 80]b. pressure. A smal} 
crack, only 1 in, long, opened about }in. wide in the up- 
take, which was much th 
the steam escaped harmlessly. 

vo. 3. Liverpool. (See Fig. 3.) January 27th, 
killed, 3 injured.—Forge, chimney, 24 years old, 28 ft. 3 in. 
high, 5 ft. 7 in. diameter. Tube 3 ft. 2 in. at the top and 
2 ft. din. at the bottom, ,% in, plates, 50 Ib. pressure. The 
lower part of the tube Fak having been so weakened 


- 


1inned by internal corrosion, and | 








expansion of the tube when intensely heated by the 
furnace gases and was an additional cause of weakness. 

No. 4. Grays. (See Fig. 4.) January 30th, 2 injured. 
—Cement works, one of three, Lancashire, 7 months old, 
26 ft. long, 7 ft. diameter, 4 in. plates, tubes 2 ft. 8 in. 
diameter, 7, plates, 80 1b. pressure. Rupture commenced 
at the longitudinal seam of the first ring of the shell, which 
was torn out and the rents continuing spirally round the 
boiler the shell was opened out in one long piece and the 
tubes were blown out. It is supposed seam-rip was set 
up by the ends of the plates being bent to the circle of 
the shell, after they had been weakened by the making of 
the rivet holes, 

No. 5. Dolgelly. (See Fig. 5.) February 3rd, none 
iniured.—Timber yard, vertical, 14 years old, 9ft. 5in. 
high, 4 ft. 6 in. diameter, firebox 6 ft. 5 in. high, 3 ft. 11 in. 
diameter, 3 in. plates, 107 lb. pressure. The firebox 
collapsed, it having been thinned by corrosion until unable 
to|bear so high a working pressure. The boiler was 
thrown en 4 a roof. 


No. 6. Facit. (See Fig. 6.) February 25th, none 


| injured.—Tramway, vertical, 4 years old, 6 ft. high, 
2/3 ft. 6 in. diameter, 4 in. plates. 


: irebox 3 ft. 8 in. high, 
3 ft. diameter, with 79 tubes suspended from the crown, 
140 lb. pressure. The end of one tube gave way where 
worn very thin and too weak for the high pressure. The 
contents of the boiler escaped harmlessly. 

















Pie, 21; 


No. 7. Ayr. (See Fig. 7.) March 1st, 4 injured.— 
Smithy, saddle, about 25 years old, 5 ft. 4 in. long, 
3 ft. 4in. wide, in. plates, 65 1b. pressure. Only in- 
tended for a hot water apparatus without steam pressure. 
The gauge was 10 lb. wrong and it was worked at more 
pressure than it could bear, and the top was torn off and 
thrown high into the air and fell through a roof. 

No. 8. Bury. March 7th, none injured.—Tramway, 
locomotive, 4 years old, 4ft. 14in. long, 2ft. 6in. dia- 
meter, { in. plates, 140 1b. pressure. One tube broke off 
where injured by an expander and the contents of the 
boiler quenched the fire. 

No. 9. Rainham Ferry. (See Fig. 8.) March 20th, 
1 killed.—Steam crane at a chemical works, vertical, 13 
years old, 8 ft. high, 2 ft. 6 in. diameter. Firebox 
4 ft. 6 in. high, 2 ft. 1 in. diameter, with 30 wrought-iron 
hanging tubes, 3 in. plates, 70 lb. pressure. The firebox 
collapsed, having been thinned and wasted until unable 
to bear the ordinary working pressure. The reaction of 
the issuing contents forced the boiler on one side, and 
threw a man into the River Thames. 


+ 


No. 10. Camborne. March 31st, 1 anjured.—Mine. 
The boiler of a pumping engine exploded and did much 
damage, and pieces of the boiler were driven to a great 
distance, but no particulars have been obtained. 

No. 11. Lowestoft. (See Fig. 9.) April 2nd, 1 injured. 
—Fishing, vertical, 4 years old, 6 ft. 41n. high, 2 ft. 84 in. 
diameter. Firebox 8 ft. 5} in. high, 2 ft. 2 in. diameter, 
44 in. plates, 50 Ib. pressure. The uptake collapsed where 
corroded to the thickness of paper, and was unable to 
bear the ordinary pressure. The issuing contents scalded 
the master, who was near. The safety valve could easily 
be made fast. 

No. 12. Bilston. (See Fig. 10.) April 21st, none in- 
jured.—Iron works, one of six, plain cylinder 15 years 
old, 40 ft. long, 8 ft. diameter, 7% in. plates, 25 lb. pre- 
sure. It gave way over the fire at a part weakened by 
patches and the deterioration of the plates by the action 
of the fire, and also by shortness of water from the failure 
of the feed pump. The boiler was turned end for end, 
and the front end and five rings of plates were almost 
detached. 

No. 13. Holbeach. (See Fig. 11.) April 25th, 2 in- 
jured. — Building. Vertical, old, but age unknown, 
4 ft. lin. high, 3 ft. diameter, firebox 2 ft. high, and 
2ft. 7 in. diameter, 2 in. plates, 40 Ib. pressure. The 
firebox was so thinned by corrosion that it was unable to 
bear the usual pressure, and gave way, a_piece like a flap 
bending down on the grate. The issuing contents did 
some damage to the roof. The safety valve was defec- 
tive, and may have been set at almost any pressure. 

No. 14. illington Quay. (See Fig. 12.) June 5th, 
none iniured.—Shipbuilding, tubulous, with five sections 
| of five 84 in. tubes. The thread and end of a stay rod in 
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the top tube of the second section from the left were 
defective and gave way, and carried away part of the 
casing. 

a 15. Ramsey. (See Fig. 13.) June 10th, none 
injured.—Steamship, vertical, 8 ft. 1 in. high, 4 ft. 7 in. 
diameter, 7; in. plates, 45 Ib. pressure. Two small holes 
opened in the uptake, which was so thinned by internal 
corrosion, as to be unfit for the ordinary pressure. 

No. 16. Murton. (See Fig. 14.) June 13th, 1 killed, 
7 injured.—Colliery, one of fourteen, plain cylinder, 49 
years old, 30 ft. long, 7 ft. 4in. diameter, § in. plates, 
arranged or 20 lb. pressure. It gave way at a 
seam rip, at the longitudinal continuous seam at the back 
end, on the left of the bottom centre, and the rents ex- 
tending round the boiler, it was torn into three pieces, all 
of which were thrown to the front. There was I yew in 
the neighbourhood of rents and the plates had deterio- 
rated from long wear. 

No. 17. Farnhill. (See Fig. 15.) June 14th, none 
injured.—Woodyard, vertical, second hand in 1874, 8 ft. 
high, 2 ft. 114m. diameter, firebox 4 ft. 2in. high, 
2 ft. 64 in. diameter, with 19 tubes suspended from the 
flat crown, the outlet for smoke being at the side, 3%; in. 
plates, 45 lb. pressure. The firebox was so weakened by 
corrosion that it gave way, and several pieces were torn 
out, and the reaction of the issuing contents sent the 
boiler high into the air, and partly wrecked the roof. 
The spindle of the safety valve stuck fast in the cover 
and may have led to undue pressure of about 90 lb. 

No. 18. Middlesbrough. (See Fig. 16.) June 16th, 
1 killed.—Tug boat, marine, 20 years old, 15 ft. long, 8 ft. 
wide, 7 ft. high, $ in. plates, 30 lb. pressure. It gave way 
at the longitudinal seam at the edge of the old plate, at 
the top of the tube, where a new steel plate had been 
inserted. The oval shape of the boiler caused a breathing 
action and led to such weakness that it was unable to 
bear the working pressure. 

No. 19. Bradford. (See Fig. 17.) June 22nd, none 
injured.—Chaff-cutting, plain cylinder, flat ends, second- 
hand twelve years ago, 9 ft. long, 2 ft. diameter, ;%; in. 
plates, 35 lb. pressure. The front end plate was blown 
out doing some damage, and the shell was blown back- 
wards. The end was attached to flanged shell plates 
which were weakened by that form of internal corrosion 
called grooving, hastened by the drumhead movement in 
the weak end. It had no feed pump and the manhole 
had not been removed for twelve years. 

_ No. 20. Ailsa-Craig. (See Fig. 18.) June 22nd, 2 an- 
jured.—Steamship, marine, 12 years old, 9 ft long, 10 ft. 
3in. diameter, #in. plates, two furnaces 2 ft. 7 in. diameter, 
55 Ib. pressure. A small hole broke out at the back and 
on the underside of one furnace, allowing contents to 
escape with arush. The plate was so thinned by pitting, 





























Fia. 33. 


























Fia. 44. 


No. 21. Greenock. (See Fig. 19.) June 26th, none 
injured.—Steam launch, vertical, 6 ft. 11 in. high, 4 ft. 
diameter, firebox 3 ft. 8 in. high, and 3 ft. 5 in. diameter, 
2 in. plates, 60 lb. pressure. It gave way at the bottom 
of the uptake, and the firebox collapsed and ruptured, 
and the reaction of the issuing contents drove the boiler 
through the deck and overboard. 
from softening of the plate through shortness of water. 

No. 22. Workington. (See Fig. 20.) July 2nd, none 
injured.—Steamship, marine, 13 years old, 9 ft. long, 
9 ft. diameter, 55 1b. pressure. A very small piece was 
blown out of the bottom of the combustion chamber, 
where the plates were so thin as to be unable to bear the 
usual working pressure. It was much patched already, 
and when this hole was mended another broke out while 
being tested. 

No. 23. Shildon. (See Fig. 21.) July 17th, 1 injured. 
—Railway locomotive, 9 years old, barrel 11 ft. 4 in. long, 
4 ft. 3in. diameter, 7% in. plates, 120 lb. pressure. The 
central ring of plates with the dome, and also a small 
triangular fragment, were thrown to the left, and a part 
of the first ring was bent down to the left. It gave way 
at the left side central longitudinal seam where weakened 
by that combination of strain and corrosion called groov- 


ing. 

Kio. 24. Bradford. (See Fig. 22.) July 20th, 1 injured. 
—Tramway, locomotive, 3 years old, 8 ft. 14 in. long, 2 ft. 
9 in. diameter, 7% in. plates, 160 lb. pressure. A manhole 
with an outside lid gave way from the breaking of the 
bolt and the violent issue of the contents scalded the 
driver. 

No. 25. Off Yarmouth. (See Fig. 23.) July 25th, 2 
killed, 2 injured.—Fishing, vertical, 4 years old, 6 ft. 6in. 
high, 2 ft. 9 in. diameter. Firebox 4 ft. high, 2 ft. 3 in. 
diameter, with a pot-shaped vessel, with one cross-tube 
into which the uptake was attached, % in. plates, 80 Ib. 

ressure. The uptake ruptured all round where reduced 
. corrosion to 7; in. Anattempt had been made to stop 
one hole by a piece of tin fastened with a chain. 

No. 26. Black Bank. (See Fig. 24.) August 9th, 
none injured.—Fishing, vertical, 4 years old, 5 ft. 9 in. 
high, 2ft. 10 in. diameter, 35; plates, 60 1b. pressure. A 
small hole broke out in the uptake where the plates were 
wasted by internal corrosion. . 

No. 27. Swarte Bank. (See Fig. 25.) August 9th, 
none injured.—Fishing, vertical, 4 years old, 6 ft. high, 
2ft. 9in. diameter. Voucher 3 ft. Gin. high, 2 ft. 2 in. 
diameter, % in. plates, 701b. pressure. A small hole broke 
out at the back of the uptake where the plate was thinned 
by internal corrosion until unable to bear the usual 
pressure. ; 

No. 28. Walsall. (See Fig. 26.) August 28th, 5 injured. 
—Chaffcutting, plain cylinder, flat ends, 8 years old, 7 ft. 





as to be unable to bear the working pressure, 


long, 3 ft. diameter, 74; in. plates, 25 lb. pressure, The 
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back end was so weakened by the corrosion in the angle 
iron, called grooving, caused by the movement of the flat 
end oa deme with the varying pressure, that it 
blew out, and the shell was thrown from its seat, and the 
brickwork was scattered. 

No. 29. Kinsale. (See Fig. 27.) September 6th, none 
injured, — Steamship, marine, old, but age unknown, 
7 ft. 6 in. long, 6 ft. 6 in. diameter, j% in. plates, furnace 
7 ft. long, 3 ft. 4 in. diameter, in. plates, 18 lb. pressure. 
The crown of the furnace collapsed and one seam opened, 
the plates having been weakened by shortness of water, 
but most likely accumulation of dirt contributed. 

No. 30. Thrapston. September 7th, 4 injured.—Iron 
works, locomotive, 10 years old, 12 ft. 1 in. long, 2 ft. 6 in. 
diameter, copper firebox 5 ft. high, 3 ft. 2in. wide, 1301b. 
pressure. A plug used to stop a defective tube blew out, 
and the contents of the boiler issued with great violence 
and scalded those near. The plug was an unsatisfactory 
mode of repair. 

No. 31. Padstow. (See Fig. 28.) September 10th, none 
injured.—Steam yacht, marine, 7 years old, 5 ft. 7 in. 
long, 4 ft. diameter, 3 in. plates, 65 1b. pressure. The 
furnace crown collapsed and ruptured and allowed the 
contents to escape into the engine-room. The plates 
— overheated owing to a large quantity of salt upon 
them. 

No. 32. Birmingham. (See Fig. 29.) September 29th, 
4 killed, 3 injured.—Flour mills, Lancashire, one of four, 
12 years old, 26 ft. 6in. long, 6 ft. 6 in. diameter, two 
flues, 2 ft. 4 in. diameter, 74 in plates, 60 1b. pressure. 
They were beneath arches carrying a yard. It gave way 
under the bottom at a longitudinal seam in first and 
second rings, allowing them to open out and tear away a 
part of the front. The rents extended to the third and 
fourth rings, which were also torn out, but the back part 
of the shell and the tubes were not much moved. There 
| was a seam rip of long standing at the part which first 
| gave way, which had gradually extended until the seams 
| were unable to resist the strain of the usual pressure. The 

edge cracks and repairs along seams point to a hard and 
brittle sample of iron peculiarly liable to seam rip. 

No. 33. Clevedon. (See Fig. 30.) October 18th, 2 in- 
jured.—Farm, portable, 25 years old, 9 ft. 5in. long, 
2 ft. 8in. diameter. Firebox 3 ft. 5 in. high 2 ft. 6 in. wide, 
1 ft. 6 in. deep, $ in. plates, with water space at the bottom 
as well as the sides, 52 lb. pressure. The ashpit plate was 
fractured at the front and rent upwards and the reaction 
| of the issuing contents projected the boiler forwards. This 
| plate was wasted to }in., and two stays on the wasted 
part had been left out, so it was unable to bear the usual 
working pressure. 

No. 34. Birthorpe. (See Fig. 31.) October 18th, 1 killed. 
—Corn mill, locomotive, 33 years old, 5 ft. 9 in. long, 
2 ft. 4 ft. diameter. Firebox 16 in. long, 2 ft. 23 in. wide, 
2 ft. 6 in. high, % in. plates, 45 lb. pressure. The right 
side of the firebox gave way and bent inwards, being 
thinned by external corrosion to } in., and the stay heads 
were completely gone so that the stays drew out and it 
was then too weak to bear the usual pressure. 

No. 35. Beverley. (See Fig. 32.) October 25th, 3 in- 
jured.—Steam launch, vertical 5 ft. high, 3 ft. diameter. 
Firebox 3 ft. 10in. high, 2 ft. 74 in. diameter, +5, in. plates, 
62 lb. pressure. The firebox collapsed and one piece was 
blown out and the reaction threw the boiler out of the 
vessel. The plates had been thinned by external corrosion 
until unable to bear the usual pressure. 

No. 36. (See Fig. 33.) October 29th, 1 killed.—Fire- 
wood cutting, vertical, 21 years old, 5 ft. high, 2 ft. 74 in. 
diameter. Firebox 2 ft. 3in. high, 2 ft. 1 in. diameter, 
with ten vertical tubes, 5, in. plates, 50 lb. pressure. The 
crown plate slipped off the tubes and bulged upwards, 
and the crown of the firebox bulged downwards. 
The issuing contents blew the funnel and smokebox 
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through the roof. The upper ends of the tubes were 
wasted to 7; in., and the crown plate to } in., and so were 
Paw to bear the usual pressure. The gauge was de- 
ective. 

No. 37. Montrose. (See Fig. 34.) October 30th, 4 
killed, 1 injured.—Farm, Cornish, second-hand 8 years 
ago, 14 ft. 9 in. long, 5 ft. diameter, 7%, in. plates. Tube, 
2ft. 11 in. diameter, ,*; in. plates, 50 lb. pressure. The 
flue collapsed for the whole length, and the bottom part 
at each end was blown out violently. The tube was 
originally too thin and reduced by corrosion on both sides, 
until too weak to bear the ordinary pressure. 

No. 38. Rothienorman. (See Fig. 35.) November 3rd, 
1 killed.—Traction engine, 16 years old, 9 ft. 6 in. long, 
8 ft. 2in. diameter. Firebox 2 ft. 6 in. long, 3 ft. 2 in. 
diameter, z in. plates, 60 lb. to 80 1b. pressure. Sixteen 
stays were drawn out of the left-hand side of the firebox, 
and both shell and box bulged, and the issuing contents 
scalded the driver. The general condition of the boiler 
— good, it is supposed that the pressure was more than 
usual, Although there were two safety valves, one was 
jammed, and the other capable of being screwed down. 

No. 39. North Sea. November 11th, none injured.—Fish- 
ing, vertical, 2 years old, 5 ft. 6 in. high, 3 ft. diameter. 
Firebox 3 ft. high, 2 ft. 6 in. diameter, 3 in. plates, 70 Ib. 
pressure. The uptake ruptured slightly, being injured by 
overfiring, and the hole was like those shown in Figs. 1, 
2, 9, 13, 23, 24, and 27. 

No. 40. Preston. (See Fig. 36.) Movember 16th, none 
injured. Foundry, plain cylinder, made out of an old 
tube, 17 years ago, 9 ft. 10 in. long, 2 ft. 7 in. diameter, 
60 lb. pressure, but worked without a safety valve. The 
lower portion of the back end was blown out, and the 
reaction sent the boiler into a public road and did damage 
to machinery. The back end was channelled at the root 
of the flange to ;; in. thickness and unfit for pressure. 

No. 41. Whittington Moor. (See Fig. 37.) Novem- 
ber 16th, 2 injured.—Foundry, vertical, second-hand, 8 
years ago, 8 ft. high, 4 ft. 3in. diameter. Firebox, 5 ft. 
high, 3ft. 7 in. diameter, % in. plates, uptake 10} in., 
30 Ib. pressure. The firebox collapsed and was forced 
down on the firebars. The plates were reduced to }in., 
and too weak to bear the ordinary pressure. Both the 
safety valves were set fast and inoperative. 

No. 42. North Sea. November 27th, none injured.— 
Fishing, marine, steel, 3 years old, 8 ft. 6 in. long, 9 ft. 
diameter, 34 in. thick. Twocorrugated furnaces, 2 ft. 8 in. 
diameter, 4 in. thick, 1201b. pressure. While the engine 
was standing, the furnace-neck, where attached to the 
shell, cracked for a length of 27 in. It is supposed that a 
strain or flaw was set up when the boiler was being made 
by working the steel when at an unsuitable heat. 

No. 43. Birmingham. November 27th, 2 injured.— 
Tramway, locomotive, 3 years old, 9 ft. 2 in. long, 
2ft. 9 in. diameter, 62 brass tubes, 1501b. pressure. Two 
- of the brass tubes collapsed and ruptured, and the escaping 
water scalded the men near. The tubes had been much 
reduced by attrition from ashes carried with the flame. 

No. 44. Middlesbrough. (See Fig. 38.) November 28th, 
none injured.—Blacksmith, vertical, 11 ft. high, 3 ft. Lin. 
diameter. A small hole broke out where the plate was 
thinned to a knife-edge by external corrosion. 

No. 45. Birmingham. (See Fig. 39.) Movember 28th, 
none injured.—Polishing. Cornish, 20 years old, 20 ft. 
long, 5 ft. diameter. Tube 2 ft. 8 in. diameter, in. 
slates, 52 lb. pressure. The crown of the furnace col- 
Laat, having been injured by shortness of water. 

No. 46. Neath. (See Fig. 40.) December 7th, none 
injured.—Iron works. Cornish, 24 years old, 30 ft. 6 in. 
long, 6 ft. 6in. diameter, 4 in. plates. Tube 8 ft. 9 in. 
diameter, 7% plates, with saneaailion, 61 lb. pressure. The 
crown of the furnace collapsed and ruptured through 
shortness of water. 

No. 47. Gateshead. (See Fig. 41.) December 21st, 
none injured.—Iron works. Crane, vertical, 13 years old, 
8 ft. high, 3 ft. 3 in. diameter. Firebox 5 ft. high, 
2ft. 5in. diameter, in. plates, 50 lb. pressure. The 
shell was corroded externally, chiefly from the overflow 
of a feed tank, until unable to bear the working pressure. 
The pieces were widely scattered. 


APPENDIX. 

Nol. Belfast. January 2nd, 1 injured.—Print works, 
steam chest, 7 years old, 7 ft. 8 in. long, 6 ft. 6 in. 
diameter, ;'y in. plates, 9 Ib. pressure. The large cast- 
iron door gave way and split into many pieces. It was 
of light structure, and unable to bear the pressure which 
sometimes came upon it. 

No. 2. Newtown. (See Fig. 42.) February 18th, 1 
injured,—Paper mill, revolving rag boiler, one of several, 
15 years old, 17 ft. 2 in. long, 7 ft. diameter, ,4% in. plates, 
25 Ib. pressure, fed from boilers at 60 1b. It gave way at 
one of the large rectangular manholes. 

No. 3. Whitby. April 5th, none injured.—Steam- 
ship, a bend in the cast-iron steam pipe cracked through, 
most likely because it was too rigidly fixed to allow for 
expansion. 

vo. 4. Sheffield. May 3rd, 3 injured.—Electro-plate 
works, the steam cock of a Cormsh boiler, 6 years old, 
14 ft. 6 in. long, 4 ft. 6 in. diameter, 43-in. plates. Tube 
2 ft. 4 in. diameter, y% in. plates, 65 1b. pressure. It gave 
way at a short and defective pipe used to attach it to 
the boiler front, and the escaping steam scalded those 
nearest. 
5. Leyland. May 14th, 1 injured. — Rubber 
Drying cylinder, one of five, 3 years old, 
5 ft. 6 in. long, 6 ft. diameter. A defective reducing 
valve allowed the boiler pressure of 50 Ib. to come upon 
this vessel only intended for 6 Ib. and caused it to rupture 
in a longitudinal seam, but little damage was done. 

No 6. Leigh. May 21st, none injured.—Cotton mill. 
A deadweight safety valve of a Lancashire boiler 7 years 
old, 30 ft. long, 7 ft. diameter, 80 lb. pressure. The valve 
with its cover and weight was blown out of its seat, most 





riming of an overfilled boiler, and on 


— from 
the steam pipe. The escaping steam 


alling broke o 
injured the roof. , 

No.7. At Sea. May 28th, none injured.—Steamship, 
marine, 20 years old, 9 ft. long, 7 ft. 9 in. wide, 6 ft. 9 in. 
high, y4-in. plates, 17 lb. pressure. The pipe attachin 
the steam gauge gave way where much corroded, an 
steam and water issued into the stokehole. 

No. 8. Bury. June 27th, 1 injured.—Woollen wills. 
Cast-iron melting pan, 3 ft. long, 1 ft. 5 in. wide, 114 in. 
deep, with flat steambox under it. The bottom was 
fractured and the pieces scattered, from too great pres- 
sure of steam being permitted in the steambox. There 
was but insufficient means to prevent the full boiler 
pacers of 75 lb. coming on this weak vessel not intended 
or pressure, 

No. 9. Buxton. July 9th, none injured.—Bakery. 
Steam oven, consisting of tubes closed at each end con- 
taining a little water which conveyed the heat from the 
lower part inclosed in the fire to the upper ends of the 
tubes in the oven. They are usually straight, but those 
had been bent as a supposed improvement, and one tube 
burst at the angle where overheated. 

No. 10. Newport. August 6th, 1 injured.—Steam- 
ship. The cover of the steam valve broke and allowed 
the steam to rush into the engine-room. The wheel for 
opening the valve was possibly turned the wrong way by 
mistake. 

_ No. 11. Sunderland. September 31d, none injured.— 
Steamship. A cast-iron steam valve box split with steam 
at 60 lb., most probably from old cracks, and disabled the 
vessel. It was lost soon afterwards, but not in any way 
due to this explosion, but this prevented further inquiry. 

No. 12. Heaton Mersey. (See Fig. 43.) September 20th, 
none injured.—Bleachin hy Second-hand in 1886. 5 ft. 
long, 4 ft. diameter. eated by steam from boilers at 
70 lb. pressure. The cover was blown off, and in falling 
damaged a shop some distance away. The fastenings of 
the lid were not very secure, and some bolts were left un- 
fastened when last put to work. There was no efficient 
means of relieving the pressure. 

No. 13. Ballyclare. (See Fig. 44.) October 27th, 3 
killed, 4 injured—Paper mill. Kier, one of twelve, 33 
years old, wrought iron, 11 ft. 1 in. high, 8 ft. 10 in. dia- 
meter, 4 in. plates, 45 ]b. pressure. It gave way at the 
angle iron attaching the bottom, and the top shot up- 
wards and wrecked the house. The bottom was dished, 
but a part round the edge was flat, which rendered it too 
weak for the pressure. 

No. 14. Lull. Movember 28th, 2 injured.—Ship, 
marine, 5 years old, shell 8 ft. 6 in. long, 10 ft. 9 in. 
diameter, two corrugated furnaces 3 ft. diameter. The 
manhole joint blew out and the issuing contents scalded 
the attendants. The manhole door was too small, and 
had evidently not been fairly placed or had slipped, 
making a weak place in the asbestos joint. 

No. 15. Perth. November 29th 2 njured.—Dye works. 
Logwood extractor. Spherical, two years old, 2 ft. dia- 
meter, made of copper 75 in. thick. The thread of one of 
the screws fastening on the lid was so worn as to strip, 
and the vessel tilted over and scalded those near. 








TWO-NOSED CATENARIES AND THEIR AP- 
PLICATION TO THE DESIGN OF SEG- 
MENTAL ARCHES. 

By Proressor THoMAS ALEXANDER, M.A., C.E., Dublin 
University ; and ArtHur W. THomson, B.Sc., C.E., 
the Glasgow and West of Scotland Technical College. 

In a paper* read before the Royal Irish Academy about 

a year ago, the authors gave a complete mathematical 

investigation of a set of curves which, on account of 

one of their peculiar properties, they called ‘‘ Two- 

Nosed Catenaries.” Their object in the present article 

is to put before the readers of ENGINEERING the more 

important points in that paper, divested as far as pos- 
sible of mathematical details. 

Common Catenary.—The properties of this curve are 
given by Rankine in Civ. Eng., Art. 128. This curve is 
the form assumed by a chain of uniform section and 
material, when loaded with its own weight only. 
Let A (Fig. 1) be the vertex or lowest point of the 
curve where it is horizontal; and O A a vertical line 
called the parameter, or modulus of the catenary on 
which all its vertical dimensions depend, and let the 
length of O A be denoted by m. Let O X, X B, the co- 
ordinates of any point B, be represented by x, y; then 
the equation to the curve is 


x zx 
m - nag 
y= —[ e*™+e ™ e ° Mt 
p= t( 40%) a 


The mechanical properties of the curve are as fol- 
low :—Let w=weight of unit length of chain (1 ft.) ; 
H=horizontal tension at A ; W=vertical load between 
A and B; T=tension at B; and s=length of arc AB; 
then 

H=wm; W=ws; T= ./H?+W2=wy. (2) 
so that the parameter O A represents a length of chain 
whose weight is equal to the horizontal tension ; and 
the ordinate X B=y, at any point, represents a length 
of chain whose weight is equal to the tension at that 
point. This condition of the chain may be represented 
by a uniform sheet of uniform material bounded 
ee by the catenary and below by the straight 

ine O X, 


* Transactions of the Royal Irish Academy, Vol. xxix., 
Part iii, 








Linear Arch.—In applying theabove to an archedrib, 
conceive the chain to be exactly inverted, so that the 
load distribution is as before; if the chain is now 
stiffened so as to preserve its figure and resist thrust, 
it becomes a linear arch or equilibrated arch rib. 

Transformed Catenary.—Suppose the curve ab 
(Fig. 1) to be drawn, the horizontal dimensions being 
the same as for A B, but having the vertical ordinates 
altered in a constant ratio; so that 


OA:0a::XB:Xb 


Oa by ys, and Xb by y! 
MiYorry yl. 
The new curve or transformed catenary, a b, is the 
form of equilibrium for a chain so loaded that the load 
on any arc a b is proportional to the area Oab X, and 
the intensity at any point 6, to the ordinate X b. The 
equation to the curve is 
) . - (3) 


where 7 is the ratio of transformation. By keeping m 
constant while assigning different values to 7, a family 
of curves all derived from the same common catenary 
is obtained. In one family of curves r=0 gives the 
directrix ; r= +1, or—1 the common catenary below 
or above the directrix; and r greater or less than 
unity, the transformed curves beyond or between the 
pair of common catenaries. 

A transformed catenary is in equilibrium under a 
vertical load of uniform intensity w, over the area ex- 
tending between (a) the curve and the directrix ; (b) 
the curve and any other transformed catenary of the 
same family; or (c) any two members of the same 
family. 

In the transformed catenary all the horizontal forces 
are the same as in the common catenary, while all the 
vertical forces are altered in the ratior ; that is to say, 
the horizontal thrust H'=H ; the intensity of load at 
b=wy'=rwy, w being weight of unit of load area; 
the load between a and b (represented by shaded area) 


hae ee 
Wl=rw= omy (en—em) s 
and the thrust at } 


The three forces H', T', W' intersect at a point shown 
in Fig. 2. 

Two-Nosed Catenaries.—The common catenary has 
its curvature continuously diminishing from the 
vertex outwards; and hitherto it seems to have been 
assumed that the transformed catenary kad its curva- 
ture diminishing in the same way. It is shown in the 
paper that this is not the case for values of r the ratio 
of transformation between 0 and 0.577; and for such 
values of 7 the radius of curvature is a maximum p, at 
the vertex A, gradually diminishes to a minimum p, at 
two points B, and B!, the noses, beyond which points 
it increases indefinitely. This peculiarity is well de- 
scribed by calling such curves ‘‘ two-nosed catenaries.” 

Described Circle.—It is evident that a circle may be 
drawn which shall touch the curve externally at the 
noses B, B,'. This circle is the described circle; its 
centre is Q,, and its radius is R). 

Three-Point Circle.—It is evident that there are two 
points B, B', situated beyond the noses at which the 
curvature is the same as at A, the vertex; and thata 
circle may be drawn touching the curve internally at 
the vertex A, and passing through the three points 
B,, A, B',. This circle is the three-point circle ; its 
centre is Q,, and its radius Rg. 

The properties of the curve at the points B, and B, 
are considered at some length in the paper. Formule 
are obtained for calculating at these points the co-ordi- 
nates x, y, the slope @, and the radius of curvature p ; 
the positions of Q, and Qs, and the radii R, and Rg. 

In Table A, derived from these formule, are given 
numerical results for values of 7 the ratio of trans- 
formation at frequent intervals between 0 and 0.577 ; 
and in this Table, m the modulus is kept constant and 
equal to unity. In Table B the limiting values for r 
are taken as 0.18 and 0.48, and the quantities are 
transferred from Table A and altered so that R,, the 
radius of the described circle, is constant and equal to 
unity. 

Relative Positions of the Described and Three-Point 
Circles.—In Fig. 5, 5), 5,, 5, represent the distances 
measured along the radius of the three-point circle 
between adjacent pairs of points, one on the described, 
the other on the three-point circles at the vertex, nose, 
and point of equal curvature with vertex respectively. 
The values of these quantities 5 are given in Table B. 
These results show that for any two-nosed catenary 
given on that Table, the arc between B, and B', lies 
wholly between a pair of circles, viz., the described 
circle and the three-point circle, which are themselves 
converging outwards from the vertex. Still more will 
this be the case if the inner circle be drawn passing 
through A and concentric with the described circle ; 
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and again still more if these two circles diverge out- 
wards from the vertex. 

Thrust on Arch Ring.—The horizontal thrust on arch 
ring due to a material of density w, taking the load as 
solid and extending from the directrix down to the 
soffit is 

H=w p,d 


where d is the depth of crown of soffit below directrix 


r(1 + Pa ) = greatest intensity of thrust. 
u 

Pp = average 

(a — 3 r least 

n 


When the line of 
‘*middle” third (Table 


ressure is just within the 
1) of arch ring, x = 3, and 
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(Rankine’s App. Mech., Art. 179—Theorem), 
thrust at any other point in the arch ring is 


T=w p, d sec 0. 


Variation of Intensity of Thrust.—When the re- 
sultant thrust on arch ring deviates from the centre of 


ring by = th of the thickness of ring; then taking 





the thrust as uniformly varying, 














the greatest intensity is double the average; for 
middle fifth (Table B3) the greatest intensity is 1 
times the average, and so on, 

Thickness of Arch Ring at Crown.—Let t, = thick- 
ness of arch ring at crown ; then 

Wp, d 


= average intensity of thrust at crown joint ; 
o 


and when the two-nosed catenary of line or stress is 


just confined to the middle third, the greatest intensity 
is, as has just been seen, double this amount ; and so 
on. For ordinary sandstone, the ultimate resistance 
to crushing is f = 576,000 lb. per square foot ; and its 
weight is w= 140lb. per cubic foot; taking 10 asa 
factor of safety, 


9 Pod <f 
& "a 


Bs 4 < 205 for middle third; and soon. 
. = 


In the supplementary Table B (1), R, the radius 
of upper boundary of middle third of arch ring, is 
taken as unity, and the relative values of p,, d, ¢., rise, 
and span measured between B, and B', the points of 
rupture, for values of 7 required for practical use, are 
given. It has just been shown that for sandstone 
fs d must not exceed 205; a limit to the span between 

° 
the points of rupture is thus found for the material 
under consideration, and this limiting span for the 
cases considered varies from 50 ft. to 160 ft., depend- 
ing on the form of arch and the depth of surcharge at 
crown. The tables show the corresponding values for 
strong brick and for granite. 

The six diagrams of Fig. 6 show the proportions 
and relative load areas, plotted from Table B (1) 
(middle third), of segmental arches between the joints 
of rupture with the lines of stress just within a kernel 
which is the middle third of arch ring, for six values 
ofr. The continual thinning of the arch ring in pass- 
ing from one to another of these figures shows that 
although there is stability, yet a point is arrived at 
when there will cease to be sufficient strength; and 
indicates the necessity for other Tables B (3), B (4) 
for middle fifth, seventh, and so on; to provide at 
once strength and stability for all the varying propor- 
tions of parts required in practice. 

Philosophical Explanation of the Two Distinct Ways 
in which Masonry Arches tend to Rupture.—Experience 
shows that masonry arches tend to rupture in two 
distinct ways ; either the crown descends, and the 
joints open there at the soffit, or it ascends, and the 
joints open at the upper side of archring. Suppose an 
arch ring loaded that its equilibrium is just secured, 
the stability of the abutments being perfect, then only 
one line of equilibrium can be drawn in its middle 
third. Thatline for circular arches is either one+nosed 
or two-nosed. If it be one-nosed the crown is on the 
point of descending, and there are five joints of rupture 
tending to open inwards and outwards alternately, as 
shown in Fig. 7. If it be two-nosed the crown is on 
the point of ascending, and there are seven joints of 
rupture opening alternately inwards and outwards, as 
in Fig. 8. Generally in circular arches the curve is 
two-nosed ; but so large a depth of arch ring is chosen 
empirically that the highest two-nosed curve in its 
middle third cuts the crown joint at A near its middle 
point, Fig. 9; also the solid backing built up to B, 
renders the portion of the arch ring below that point 
part of the abutment, and throws G and G! out of con- 
sideration. The arch ring, Fig. 9, is itself balanced 
under its load, and has an excess of stability ; suppose 
the equilibrium is about to be destroyed through sub- 
sidence or recession of the abutments, whether will the 
crown ascend or descend? If A be below the centre 
the crown will ascend as in Fig. 8, and the arch ring 
from B, to B', will separate into four parts. If A be 
above the centre of joint the joint at A will not open, 
as it can only open in the direction opposite from those 
at B, and B!,; the arch ring from B, to B', will sepa- 
rate into three parts as shown in Fig. 9. 

In the paper itself methods of dealing with a dead 
load alone, or together with (a) live load over whole 
span, and (b) live load over half span are given, and 
present some novelties. The agreement of designs 
by this method, in every particular, with the results 
of the best engineering practice and the empirical 
formule founded thereon, conclusively confirms the 
authors’ theory. All theories for directly designing 
arches hitherto put forward have dissociated the ques- 
tion of strength from that of stability. 

In conclusion the authors believe that now, for 
the first time, it is possible to determine with precision 
the depth required for the keystone of an arch ring by 
direct deduction from the principles of stability and 
strength—a problem which Rankine, in his Civil En- 
gineering, Art. 290, states to be ‘‘almost imprac- 
ticable from its complexity.” 

Numerical Example.—Design a semicircular arch 
ring of sandstone—span 100 ft., surcharge about 1} ft. 
required for the formation of roadway. 

Here R=50 ft., radius of soffit ; d — t,=1.5 ft., d 
being depth from directrix to soffit, and ¢, being thick- 
ness of arch ring: and R+(d—t,)=33. On Table B 
(1), in order to make R into 50, the lines above that 
with r=.28, require a multiplier greater than the maxi- 
mum given for sandstone, and are therefore excluded 
on the question of strength; while the lines below 
that with r=.22 give R+ (d—-t,) greater than 33, 
and are excluded by requirements for roadway. These 
two limiting values give ; 
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Radius ‘Depth from Thickness of Angle | Factor 
of | Extrados to | Arch Ring at; f 
Soffit. Soffit. 


ft. 
50 
50 


“i Para of | oO 
plier. Crown. | Rupture. | Safety. 





deg. min. 
64 «14 
69 «381 


10.6 
18 


.28 | 53.6 
.22 | 57.5 


| tk 
5.9 2 
51 3.5 





The upper gives greatest econom of material in arch 
ring which is only 2 ft. at crown, but less economy of 
material in superstructure as depth from extrados to 
soffit is larger, and less economy of solid backing which 
has to be built 5deg. higher. Taking an intermediate 
value of 7 say .26 as most suitable, the results for the 
above quantities are : 

2606«65450606— 550i 5B 12.7 


Rankine’sempirical rule, Civ, Eng., Art. 290, gives for 
the thickness of arch ring at crown 
to= V.12x50=2.45 ft., 
which agrees very accurately with the above result. 
The paper shows that the arch ring should thicken 
from the vertex outwards; and at the joints of rupture 
t, = 4.4 ft. for this intermediate value of 7. 





FIREPROOF DOORS. 

Drtviston walls for fireproof purposes often fail to 
serve their desired function, more from the failure of 
the fireproof doors in their openings ; for, even if the 
doors could be so constructed as to adequately resist 
heat, they would not be properly closed. 

The American method of constructing fireproof doors 
is not to build them of iron, as experience in the 
method indicates that iron will cripple when exposed 
to the heat of a burning building. Tat such doors are 
made of two thicknesses of matched boards, each about 
Zin. thick, and at an angle of 90 deg. to the other. 
When the two courses of boards are 45 deg. from each 
other, the lateral contraction or swelling, according to 
conditions of moisture, will cause such doors to twist. 
These doors are then covered with tinned iron, all 
edges being bent over in what are called ‘‘ lock joints,” 
—_ secured to the door by frequent hanging strips, or 
strips of metal hugged into the edge of the tin and 
nailed to the door independent of the sheet of tin. 
The edges of such doors should be covered by sheets 
lapping around on either side, so as to leave no joint 
on the edge, and without any nails with heads exposed 
through the tin. Such a door will resist avery heavy fire, 
because, under most circumstances, the tin will reflect 
away the heat; but even when the temperature has 
risen high enough to remove every vestige of tin from 
the iron, the metal still serves as an air-tight cell, pre- 
venting the combustion of the wood behind, which is 
slowly converted into charcoal—not burned to ashes. 

The practical service of such a door cannot be relied 
upon unless great care is taken in regard to the 
method of securing it in place. The usual manner of 
arranging such doors is by hanging them with rollers, 
or trucks upon a rail inclined to a pitch of 14 in. to 
the foot firmly secured to the wall. 

There are several methods of arranging such rails, 
one being a simple strip of bar iron, about 2 in. by 
} in., held up about the distance of 1 in. from the 
wall on projecting bolts, Another is by an iron rail 
placed upon a beam or joist of wood, securely covered 
with the tin, and bolted up against the wall. But the 
method generally in use is by the hollow rail, formed 
by rolling a sheet of iron nearly to the closed section 
and turning up the edges so as to afford a couple of 
tramways for the rollers; these rollers should be 
made of substantial dimensions, and secured to the 
door by carriage bolts, which pass away through, and 
not by wood screws. 

When closed, the door should reach into a door-jamb 
of wood, covered with tin, with a wedge-like recess to 
receive the door and force it against the wall; this 
jamb is covered with tin the same as the door, and 
a stop of cast-iron at the opposite side of the door 
guides it along to a small wedge of iron secured 
against the lower corner of the door, which forces that 
side of the door close to the wall. 

In connection with such a door, the threshold should 
be placed in the doorway to prevent the flow of water, 
no also tend to prevent the draught from one room 
to another under the door. Such a door is rarely 
painted, the tinned surface reflecting the heat. 

There are various methods of automatically closing 
such doors by arrangements which do not interfere 
with closing them by hand in the ordinary manner, 
One is by astrut composed of two pieces of wood about 
an inch in diameter, and meeting at a scarfed joint, 
which is covered by a ferrule made of four strips of 
brass or copper soldered together in the form of a 
tube ; the solder used is that employed in the manu- 
facture of automatic sprinklers, which melts at 162 deg. 
Fahr. This strut is hung by a pair of small chains 
near to the top of the doorway, and used to keep the 
door open. Whenever it is desired to shut the door, 
the strut is swung on one side, and the door closes, If 
the heat in advance of the fire passes through the 
doorway, it will cause the solder on the ferrule to 
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melt, permitting this strut to cripple, and allowing 
the door to close. 

A similar—and fully as efficient—method of allowing 
a door to close in advance of heat by methods which 
do not interfere with the closing of the door at any 
time, is shown in the above engraving. The door, 
although hung on an inclined rail, is kept in balance 
by a weight and rope passing over pulleys, the weight 
being that of the horizontal component of the motion 
of the door. In the middle of the doorway is a link 
made of two pieces of brass, soldered together with a 
fusible metal; in case that fuses, the door at once 
rolls down the inclined way and closes the opening. 

Both of these methods are extensively used in 
American mill and warehouse property, and have 
successfully withsteod the tests of numerous fires 
under some of the most trying conditions. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has been fairly 
good. The best qualities have made 13s. 3d. to 14s, ; 
good dry coal, 12s, 3d. to 12s. 6d. ; and Monmouthshire, 
lls. 6d. per ton. The house coal trade has shown little 
improvement, but prices have ruled firm, having regard to 
the period of the year. Patent fuel has been shipped upon 
a considerable scale. 


Neath and Brecon Railway.—A through passenger ser- 
vice, of two trains each way daily, between Neath and 
Brecon was re-commenced by the Neath and Brecon Rail- 
way Company on Saturday. The goods and mineral 
traffic between the Neath and Brecon line and the Swan- 
sea Vale section of the Midland Railway was on Saturday 
carried to and exchanged at Ynisygeinon Junction. 


The ‘St, Aubin” (s.s.)—On Saturday the St. Aubin, 
s.s., Of Messrs. Hacquoil Brothers’ fleet, Bute Docks, 
Jardiff, left Bristol for a trip to Swansea. The St. 
Aubin has just undergone some heavy repairs at the 
Bristol yard of Messrs. G. K. Stothert and Co. She 
has been refitted with one steel boiler, of 90 1b. working 
pressure. The engines are of the compound surface- 
condensing type, 150 horse-power nominal, and an indi- 
cated horse-power of 770. The boiler is 16 ft. 9 in. in 
diameter, supplied with three furnaces fitted with Galley’s 
_— grates. The distance from the Nash Point to 
zearweather lightship, 174 miles, was run in one hour 
eight minutes. 


Bishopstoke.—The directors of the London and South- 
Western Railway are about to build extensive engine 
and carriage works at Bishopstoke at an estimated cost of 
150,000/. 

Mattresses for Torpedo Boats.—The Lords of the Ad- 
miralty have decided, in view of the discomfort ex- 
perienced by the crews of torpedo vessels when out of 
port for any lengthened period, in consequence of the 
sleeping accommodation, that cork mattresses shall in 
future be supplied for use on board such vessels. 


Armada Memorial at Plymouth.—Steady progress is 
being made with an Armada memorial on Plymouth Hoe. 
Upwards of 100 tons of granite from the Gunnis Lake 
Quarries have been placed in position, the stones having 
been thoroughly worked before leaving the quarries. 
Some of the blocks weigh as much as 7 tons each. 

Coal at the Cape de Verd Islands.—Arrangements have 
been completed for an amalgamation of coal depdts at the 
Cape de Verd Islands, owned by Messrs. Miller and Co., 
Bristol, and Messrs. Cory Brothers and Co., Cardiff. 
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These firms have up to the present competed for the 
supply of coal to South American mail steamers, South 
African traders, and vessels bound for North Americas 
By an amalgamation of interests it is anticipated that a 
considerable reduction will be effected in the working ex- 
penses, while the business done will in all probability in« 
crease, 


Cwmavon.—Cwmavon Valley, Glamorganshire, with 
its coalfield works, and cottages, has passed from a re- 
ceiver in Chancery into the hands of Messrs. Wright, 
Butler, and Co. (Limited), of Swansea. Messrs. Wright, 
Butler, and Co. are the proprietors of the Elba Steel 
Works at Gowerton, and of the Panteg Steel Works, 
Monmouthshire, &c. 


Electric Lighting in the West.—The Okehampton Town 
Council has referred to a committee a communication from 
the Devon and Cornwall Electricity Supply Company, 
asking for the consent of the council to an application of 
the company to the Board of Trade for a provisional 
order to authorise the supply of electricity for public and 
private purposes within the borough. 


Taff Vale Railway.—This Bill came before the Earl of 
Morley, as chairman of committees, in the House of 
Lords on Tuesday. The Bill, which is unopposed, takes 
power to amalgamate the Taff Vale Railway with certain 
other railways, leased to or worked by it, viz., the Aber- 
dare, Llantrisant, and Taff Vale Junction, the Cowbridge, 
the Dare Valley, the Rhondda, and Hirwain Junction, 
the Cardiff, Penarth, and Barry Junction, the Penarth 
Extension, and the Treferig. The Bill also takes power 
to raise 76,5301. additional capital by shares, The preamble 
of the Bill was declared proved. 


South Wales Coal and Iron.—The exports of coal from 
the four principal Welsh ports last month were as fol- 
lows: Cardiff—foreign, 665,142 tons; coastwise, 86,568 
tons, Newport—foreign, 171,911 tons ; coastwise, 73,171 
tons. Swansea—foreign, 72,978 tons; coastwise, 58,881 
tons. Llanelly—foreign, 7039 tons ; coastwise, 8171 tons, 
It follows that the total shipments foreign for the month 
were 917,070 tons, and coastwise, 226,811 tons, making an 
aggregate of 1,143,881 tons. The exports of iron and 
steel were: Cardiff—3286 tons; Newport, 13,335 tons; 
Swansea, 1219 tons, making an aggregate of 17,842 tons. 
The exports of coke were: Cardiff, 5478 tons; New- 
port, 366 tons; Swansea, 158 tons, making an aggre- 

ate of 6002 tons. The exports of patent fuel were: 

ardiff, 27,167 tons; Newport, 7036 tons; Swansea, 
34,968 tons; making an aggregate of 69,171 tons. 
The aggregate exports of coal from Cardiff in the 
first six months of this year were 5,100,611 tons; 
of iron and steel, 34,694 tons ; of coke, 36,503 tons ; and of 
patent fuel, 137,508 tons. From Newport: Coal, 
1,570,531 tons; iron and steel, 73,490 tons; coke, 3008 
tons; and patent fuel, 28,143 tons. From Swansea: 
Coal, 793,016 tons ; iron and steel, 3325 tons; coke, 1442 
tons; and patent fuel, 176,015 tons. From Llanelly: 
Coal, 120,469 tons ; and iron and steel, 3900 tons. 





GERMAN Stream NavicaTion.—The Hamburg and 
American Steam Packet Company has contracted for two 
more twin-screw express steamers, one to be built by the 
Vulcan Shipbuilding Company at Stettin, Prussia, which 
constructed the Augusta Victoria; and the other by 
Messrs. J. Elder and Co., at Fairfield, the builders of 
the Etruria and the Umbria. The new vessels will be 
520 ft. long, 57} ft. broad, and 41 ft. deep, and in every 
other respect they will be like the Augusta Victoria and 
her sister steamer the Columbia, 
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CompiteD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
saa UNDER THE ACT OF 1883. 
, iews given in the ification Drawings is stated 
a yer ys ‘after ‘the price i w ay ase are mentioned, the 
i ion is not illustrated. 
eV icecuniens ove ste icated from abroad, the Names, 


Where Ti t s are com L fro a 
&c., of the Communicators are given tn italics. . 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the opt of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Act. 


FURNACES, &c. 


$297. E. Edwards, London. (EZ. F. A. Giraud and 
J. F. Quillemin, Paris.) Improvements in Tuyeres for 
Forges. (8d. 3 Figs.) June 6, 1888.—The object of this in- 
vention is the construction of a tuyere by which the water to cool 
it is contained in the tuyere itself instead of in a pipe or chamber 
surrounding it. The improved tuyere consists of a vertical cast- 
iron chamber of a more or less ovoid shape, having at its upper 
or larger end two curved and flattened passages directed towards 
each other, and having exits at m and 7 for the passage of the air 
into the fire. A conical socket t is formed at one side of the tuyere 











at or near its upper end, and receives the pipe by which air from 
a fan or porte, cobb device is forced through the tuyere. A 
smaller opening or socket 0, lower down, is connected with a pipe 
by which water is admitted into the tuyere itself from a reservoir, 
and maintained at the desired level. The lower end of the tuyere 
has an opening closed by a door secured by bolts, by which cinders 
or dirt passing through m and n can be taken away. Brackets. 
and q are cast upon the tuyere by which it can be readily fixed in 
its place. (Sealed June 4, 1889). 


16,472. P.M. Justice, London. (C. Dietzsch, Saarbruck, 
r 


ed Furnace f 


G .) Improv ‘or the Production of 
pate ‘Ackd Gas and the Burning of Calcareous 
Material. (8d. 3 Figs.) November 13, 1888.—According to 


this invention the process of burning lime and the production of 
carbonic acid is simultaneously carried out, the lime passing from 
the chamber B, which formsa preliminary, heater, into the burning 
chamber A, while fresh material is supplied to B. The chamber 
B is closed to the outer air by a brickwork arch surmounted by a 
cover plate D provided with a feed opening D! which can be closed 
by alid. To prevent the penetration of air through the brick- 
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work of chamber B, the whole of its outside is covered with a 
sheet-iron casing E, between which and the brickwork is filled in 
a layer of sand G. The casing E is retained in place by metal 
bands El. The gas is drawn off through a pipe H for use or for 


condensation in the usual way. For supporting combustior 


ing at the top of A is connected with one of the condensing furnaces 
F, a valve in a pipe leading thereto is closed while a similar one 
is opened, thus establishing a connection from the said opening 
through a pipe with one of the said furnaces F. The valve in 
the pipe I connecting A with F is then open, so that the highly 
hentel g gases in the lower part of furnace A pass through the pipe 
I into the furnace F, while the of a lower temperature in the 
upper part of A pass through the opening at the top into the other 
condensing furnace ; therefore, the condensing furnace F is in 
operation to condense the zinc vapours, while the other furnace is 
cooled off by the waste gases coming from the upper part of A. 
The other regenerator, which is not connected with A, 1s used for 
burning the surplus which through the valve V into 
that regenerator, a sufficient quantity of air entering at the same 
time through the pipe U and valve V into the same regenerator. 
(Sealed May 7, 1889). 


TREATING ORES. 


G. Eigow. London. A Method of Sorting 
Minerals or other Bodies and Apparatus therefor. 
(8d. 12 Figs.) April 28, 1888.—The drawing represents a section 
of a hand machine according to this invention, in which A is an 
outer vessel and Ba spindle carrying a disc C, on the upper surface 
of which is a spiral channel D, and E is an air chamber on the 
underside of the disc to reduce the weight that has to be carried 
by the spindle. F are radial blades to prevent the water revolving 
concentrically with the axis. The refuse tailings descend through 
an opening C! on to an inclined shoot G, towards an endless chain 
elevator H, by which they can be raised from the water and dis- 
charged. The material discharged from the outer circumference 
of the disc is conveyed by an inclined shoot I to another side of the 
vessel, and this material, which contains the heavy metallic par- 





ticles, may be raised by another elevator, or from time to time re- 
moved. The crushed ore to be operated on is fed yy mpm he 
a shoot K on to the outer portion of the disc C as itis revolved. 
When the channel has become filled with solid matter, and it is 
necessary that the deposit should be removed, warning is given by 
a bell L, operated by a lever L!, the lower extremity of which car- 
ries a blade L2. When the solid material has accumulated to such 
an extent that it rises above the top of the spiral wall, it is moved 
outwards by centrifugal force, and when the outer portion of the 
channel has thus become filled it will come against the blade L2 
and cause the bell to be sounded. The channel may then be 
cleared by lowering into it a scraper or scrapers M carried by one 
or more of the arms F, and capable of sliding along them. (Ac- 
cepted May 1, 1889). 


7279. R. de Soldenhoff, Cardiff, Glamorganshire. 
Improvements in Machinery for Washing Ores In- 
termixed with Matters. (8d. 4 Figs.] May 16, 
1888.—The process of washing ore, according to this invention, is 
as follows: The ore, being admitted into the lowest end of a trough 
A, a revolving screw B takes hold of it and carries it to the upper 
end of trough, whilst water, being admitted to the upper end, 
descends the incline and meets the ore travelling in the opposite 
direction, so that the cleanest of the ore meets the cleanest of 
the water. The shifting of the ore by the screw causes the earthy 
matters to be loosened, the current of water carrying the earthy 
matters, which are much lighter than the ore. The screw B is 
not continuous, but is composed of sections made of cast iron, 
and with a boss b! having a square hole therein. Between the 
sections are spaces varied in size according to the ore to be washed, 
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1 in 
the chamber A, air is admitted through a channel I beneath, the 
openings of said channel being closed by dampers J sliding in 
guides over the opening, and operated from the working platform 
by a handle K. During the burning, the discharge hole C is closed 
by a door, and apertures are provided in different parts of the 
furnace for observing the progress of the burning and for raking 
purposes. (Sealed he 14, 1889). 


17,336. G. M. Westman, New York, U.S.A. Im- 
provements in the Method of and Apparatus for 
ducing Ores or Compounds of Zinc, Iron, Phos- 
phorus, um, and other Substances. (8d. 6 Figs.) 
ovember 28, 1888.—Fig. 1 is a sectional elevation through parts 
of the improved furnace, and Figs. 2 and 3 are views of valves for 
connecting various pipes. When the furnace is to be used for 
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reducing zinc ores, the reducing furnace A is charged with the 
ores mixed with coals, and the condensing furnaces F are filled 
with coke. When one of the regenerators R is connected with 


furnace A, the other is shut off from the said furnace by the 
valve S. The furnace A is then supplied with carbonic oxide gas 
heated in one of the regenerators 

the furnace A can either be taken off 
ing or through pipes I near the lower 


and the gases now arising in 
at the top through an open- 
end of A. When the open- 
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the said sections being fixed on a square shaft C. Small grains, 
which would pass easily through the spaces between the sections 
of the screw, and escape its action by accumulating in the bottom 
of A, are carried away toa grate E, from whence, with the sand 
and other earthy matters, they flow into a conical box F, in which, 
being submitted to the upward current of water coming from a 
pipe H, the lighter particles are sent away into the next conical 

ox G, whilst the pure small grains of ore collect in the first box 
F. The ore brought by screw B to the upper part of trough A is 
delivered into a bin N, from which by an elevator M it is raised 
and delivered into a truck. The granular ore collected in F is 
tapped through its bottom, and the sand, &c., in box G is — 
away and constitutes a waste, as is also the water carrying with it 
the earthy matters through outlet a2. (Sealed June 4, 1889). 


17,069. H.H. Lake, London, (0. B. Peck, Chicago, Iil., 
U.S.A.) Improvements relating to the Desulphurisa- 
tion of Ores and to the Decomposition of Metallic 
Salts and similar Compounds, (8d. 1 Fig.) November 
23, 1888.—The object of this invention is to desulphurise ores or 
metallic compounds carrying a large percentage of sulphur, and to 
decompose metallic salts or salts of metals and like compounds 
more or less chemically combined, and, when desired, to recover 
all or part of the component parts of such materials separated or 
decomposed in a state of more or less purity with respect to each 
other. In carrying out the process the vessel A is first caused to 
revolve rapidly by means of a belt conveying motion to the pulley 
Dl, The molten compound C is poured into the vessel through the 
hole in the top, and as it falls on the bottom of the vessel it will be 
thrown instantly to the sides and assume a vertical position, form- 
ing an annular wall H, as shown, until the vessel has become filled 
to the inner edge of the annular overhanging ring or portion. As 





the molten material is thus revolved, the centrifugal force exerted 





on the various elements of the compound will overcome the 
chemical affinity of the various particles which differ from each 
other in density or specific gravity, so that the compound will be 
wholly or in part decomposed according to their specific gravity, 











as indicated by O P, the heavier elements being thrown to the 
exterior and the lighter occupying the interior of the molten mass 
and the charge may be divided in the way that may best suit the 
operator. (Sealed June 11, 1889). 


MANUFACTURE OF CHEMICAL PRODUCTS. 


607. C, Rave, Malines, Belgium. Improvements 
in or rela’ to the Treatment of the Acid Re- 
siduums of Tars Result from the Refining of 
Mineral by Concentra’ Acids, [6d.} January 
14, 1888.—This invention relates to the method of utilising acid 
residuums or tars resulting from the refining of mineral oils, and 
consists in adding comminuted metal that will combine with the 
acid of the tar. Also in the method of obtaining metallic sulphates 
by the use of acid tar, and the manufacture of various products 
from acid residuums. (Sealed March 1, 1889). 

1371, J. Hargreaves, T. Robinson, 
jhe pew Widnes, Lanc, Im 
ment of Alkali Waste to Sulphuretted Hy- 
drogen and other Products and Apparaten 
Employed to Obtain these Substances, {éd.) January 
, 1888.—Sufficient clay is mixed withalkali waste to form cement 
with the lime contained therein. The mixture is formed into 
bricks placed in a series of chambers through which is 
steam, superheated to decom the alkali waste and drive off the 
sulphur, as sulphuretted hydrogen. The heating of the mass is 
further continued to form cement. When treating oxidised alkali 
waste, carbonaceous material is mixed with the mixture of alkali 
waste and clay, or the alkali waste is deoxidised whilst it is main- 
tained at a high temperature, by suitable deoxidising gases. 
(Sealed February 22, 1889). 


2104. H, W. Deacon and F. Hurter, Widnes, Lanc. 
Improvements in the Manufacture of Chlorine. {éd.] 
February 11, 1888.—In working what is known as the ‘“ Deacon 
chlorine process” it is advantageous to introduce the gaseous 
hydrochloric acid into the decomposer in as dry a condition as 
possible, and to secure this condition the gas produced—for 
instance, in the manufacture of salt cake—is caused, after being 
cooled to any extent that may be desirable, to be brought, before 
it enters the decom r, into contact with hygroscopic material 
such as strong sulphuric acid. If sulphuric acid be used it may be 
run down a tower filled with coke or flint or the equivalent to give 
an extended surface. (Sealed February 22, 1889). 


1, W. Deacon and F. Hurter, Widnes, Lanc. 
Improvements Connected with the Ma of 
Chlorine. [6d.} February 15, 1888.—In the manufacture of 
chlorine, according to this invention, the gases containing hydro- 
chloric acid are treated, by bringing them into contact with 
‘* Weldon mud,” which may be run down through a tower filled 
with flints or bricks or like matter to present a large surface, the 

es being caused to pass upwards through the tower. (Sealed 
‘ebruary 22, 1889). 


and J. Har- 
rovements in the Treat- 


2920. F. M. Lyte, London. Improvements in the 
Production of Basic Lead for Use as Pig- 
ments and for other Purposes, [6d.) February 27, 1888. 


This invention consists in the production of an insoluble or spar- 
ingly soluble basic salt of lead by the double decomposition of basic 
lead sulphate with a soluble carbonate, phosphate, or other salt, 
whose acid is capable of displacing the sulphuric acid of the basic 
lead sulphate, to form an insoluble or sparingly soluble salt of 
lead. (Sealed March 12, 1889). 


8351. G.S. Page, New York, U.S.A. Improvements 
in the Process and Apparatus Used for Obtaining 
Anhydrous Liquid Ammonia, [8/. 2 Figs) June 7, 1888. 
—This invention has for its object the utilisation of gas liquor, its 
high concentration for purposes of economical transportation, its 
conversion into aqua ammonia by direct process, and the further 
treatment of the aqua ammonia by which all the water is eliminated 
and the ammonia gas compressed, producing a substance known 
as anhydrous liquid ammonia. The crude gas liquor is run into a 
still A. Live steam is introduced and the ammonia gas carried 
forward together with a quantity of vapour. The distillation is 
continued for the time necessary to drive off all the ammonia, 
which is done as follows: The remaining ammonia is broken up 





” 


and sent forward by the introduction of milk of lime. The residual 
product freed from ammonia is turned off into a sewer. The am- 
monia gas is conducted through pipe B into purifier C. This 
purifier is filled with charcoal which removes the sulphur im- 
urities. From this purifier the ammonia passes through pipe 

to purifier E, which is filled with a preparation of caustic soda, 
which eliminates the remaining impurities. The gas now continues 
through the pipe F to the condenser G, to which a volume of water 
is admitted, and the gas passes forward through pipe H to the re- 
servoir I, which contains distilled water. The ammonia gas is 
absorbed, and when by proper test the strength is 26 deg. Beaume, 
the aqua ammonia is finished and is drawn off by pipe J into drum 
K. “Gealed June 25, 1889). 





8958. M. R. Yeod, Becckive, N.Y., U.S.A. Improve- 
mentsin the cation of Bi-Carbonate of Soda 
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Obtained by the Ammonia-Soda Process. [6d. 1 Fig.] 
June 19, 1888.—This invention consists in taking the crude bi-car- 
bonate of soda, mixing it with water and heating the mixture to a 
temperature of from 180 deg. to 210 deg. Fahr. under a pressure 
produced by forcing air into and thro’ it, when the bi-carbonate 
is purified and rendered fit for use. designates a vessel fitted 
with a loaded safety valve a, and with arotary agitator Bb. The 
vessel is also furnished with a steam or water coil G for heating 
the contents, and a perforated pipe C connected with the delivery 
pipe ¢ of a compressor D, the suction pipe d of which has pro- 
vision for receiving air or carbonic acid to be forced through pipe 
C into and through the contents of vessel A. The coil G is con- 
nected with a pipe e for the supply of hot water or steam, and 












IE 





with a pipe f for cooling the contents. Valves or gates Al, A? are 
provided for filling or discharging the vessel. To carry out the 
process, the pepe is first started and the vessel partly filled with 
a mixture of the crude bi-carbonate with sufficient water to give 
the mass a semi-fluid consistency ; the vessel is then closed, and 
steam or hot water introduced through the coil, after which air is 
forced through pipe O, which air acts as an oxidising agent, and 
also removes any impurities of a volatile nature. After the purifi- 
cation the temperature is reduced, by shutting off e and opening 
J to admit cold water. After the cooling is effected, the air may 
be shut off from the pump, and carbonic acid forced through pipe 
C for the purpose of replacing any carbonic acid that may 
driven off in the purification. (Sealed September 28, 1888). 


15166. H. S. Blackmore, Mount Vernon, New 
York, U.S.A. An Improv for the Manu- 
facture of Sodium, (6d.] October 22, 1888,—In the manu- 


facture of sodium, according to this invention, calcium hydrate, 
ferric oxide, sodium carbonate, and carbon, are mixed together. 
This mixture is then er in an iron cylinder and gradually 
heated in a furnace until it attains a low red heat. The heat isthen 
raised until the cylinder is white hot. The metallic sodium in the 
form of vapour, then escapes through a delivery tube into a re- 
ceiver, where it is condensed, while the carbonic oxide and 
hydrogen gases, which also escape at the same time, are allowed 


to pass on out of a vent where they are burned. (Sealed February 
15, 1889). 
MISCELLANEOUS. 

6405. F.R. Lipscombe,London, An Ap tus for 
Precipitat: Inorganic and an ae Matter Held in 
Solution or mapenston = Liquids, and for Purifying 
and he Liq afterwards, and for Treat- 





Cc uid 
ing the Precipitate. (8d. 7 Figs.) April 30, 1888.—This 
invention relates to apparatus for precipitating by means of re- 
agents in solution or in a dry condition, the inorganic or organic 
matter held in solution in liquids, and for purifying and clarifying 
the liquid afterwards, and for treating the precipitate. In Fig. 1, 
A is the pipe admitting liquid to be treated, which issuing from 
arms a, or from holes in a pipe a2 in the bottom of vessel, impinges 
upon a revolving water-wheel C, provided with arms D, for the 
purpose of mixing together the liquid to be treated and reagent 
admitted from a separate vessel. tt is an automatic valve, which 
is raised to admit reagent, upon the liquid to be treated forcing 
its way up pipe A to arms @ and holes ina®. When the reagent 





8 used dry, the liquid to be treated is admitted to a vessel by appa- 
ratus similar to that above described, and made to ee upon a 
revolving water-wheel fixed to a rod B, Fig. 2, pointed at its lower 
end, and taking a bearing in the centre of the vessel. The upper 
end of this rod is sorewel for the purpose of drawing down the re- 
agent, as it revolves, from the receptacle A, and the screw may 
have a regulator for delivering reagent attached to it. The regu- 
lator is a spiral of thin metal following the worm or screw and 
choking the hole at bottom of receptacle, when required. Fixed 
to the upper end of spiral or upon the screw is an oval disc G, 
which in revolving with screw comes in contact with weighted 
governors H pivotted from above. The action of the governor re- 
gulates the speed of disc G, and thus also the delivery of dry re- 
agent connected with rod B, and with rim of wheel C is an inverted 
funnel D, over which re-agent is distributed by the screw above, 
and thence drops into the liquid. (Accepted May 8, 1889). 


7285. P. A. Mallet and T. A. Bognien, Paris. Im- 
rovemente tn Maing, Pur , and Concentrat- 
Ammoniacal and other Liqui: (8d. 1 Fig.] May 
16, 1888,—This invention relates to = by means of which 
a constant supply of solid reagents is obtained in distilling vessels, 
columns, or towers containing pressure. The continuous feedin, 
of solid materials is obtained by means of a hopper A, either open 
or closed into which the solid materials intended for the reaction 
in the distilling column are from time to time thrown. B is an 
Archimedian feeding screw which conveys the materials from the 
neruet A to the column C. To prevent the materials clogging in 
the hopper A, the latter is provided with a revolving stirring 
mechanism D, which agitates and divides the material so as to 
avoid any irregularity in the supply and provide a continuous and 
regular feeding of the materials to the column. _In the distillation 
of gas ammoniacal liquor, the liquor contained in the top trays of 
column C is se ted from its volatile ammoniacal salts by mere 
ebullition and stirring. The spent liquor, —. by gravity, and 
which still maintains its fixed ammoniacal its, mixes, when 


arriving opposite the endless feeding screw B, with the continuous 
supply of anhydrous lime, and the latter, which may be in the 


shape of lumps or powder, becomes slacken inside the distilling 
vessel itself. The lime is held in a state of suspension by the con- 
stant stirring action which occurs throughout every part of the 
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— C, in which there is no dead space. (Accevted May 1, 
889). 


7915. A. Fleiner and H. Hanenschild, 


Portland Cement. (8d. 
6 Figs.) May 30, 1888.—The object of this invention is to give 
such a form to the raw material that it can be burnt in a con- 
tinuous shaft or pit kiln; it also facilitates the transport of the 
moulded raw material, and insures a more uniform draught 
in the kiln. For this purpose the raw material is formed into 
rounded bodies, so that they can roll, and do not touch each other 
with plane surfaces. For treating the material which has been 
brought into a plastic condition, one of the well-known brick 
presses is employed, with one or more mouthpieces of round 
cross-section, so as to produce cylindrical streams, which are then 
cut into short cylinders, the length preferably equal to the dia- 


meter. These cylinders may be hollow, which renders the dry- 
ing and vee | more rapid and uniform. The cylinders are 
further rounded by causing them to fall on inclined semi- 
circular channels, or into inclined tubes having repeated corners 
or bends. To prevent the bodies sticking pe sap powdered 
limestone is strewed on them or into the tubes, and the tubes may be 
heated to promote the drying. The diagram, Fig. 1, shows a 
section of achannel a and a tube B, the diameter of which should 
be about a third larger than that of the cylindrical piece. The 
press should be placed higher than the place of destination to 
which the bodies are to be transported. If the press is situated 
perpendicularly over the said place, a helically descending tube 
may be employed as illustrated in Figs. 2and 3. The drawing also 
shows a hopper, from which the powdered limestone is allowed 
to fall upon the pieces of raw material. (Sealed June 18, 1889). 


8423. G. Siddell, Pitsmoor, Sheffield. Improve- 


ments Apparatus or for or 
Rota’ Ingots or Large a of Iron or Steel 
or the e while under the Action of a Steam 
Hammer or Hydraulic Forging (Sd. 2 Figs.] 


June 8, 1888.—Figs. 1 and 2 are elevations at right angles to each 
other of me ratus according to this invention. A is a framing 
suspend y chains —s ley block A! from an overhead crane. 
In this frame are two shafts B and C, the lower one B carrying a 
wheel D, round which passes the chain E by which the ingot F is 
supported and turned. On the flanges of D are formed teeth G. 
On the shaft C is mounted a wheel H, which receives motion by 
the chain I from the crane, and attached thereto are two pinions K 





gearing with the teeth G, so that when H is rotated by means of 
the chain I rotary motion will be imparted to the ingot F, or the 
wheel H may be turned by means of a lever L carrying a pawl / 
gearing with a rack in the interior of the wheel. In order to 
regulate the leverage according to the size of ingot to be operated 
on, the frame A is provided with a series of holes b to admit of 
various sizes of wheels being placed in position in the frame to 
gear with the teeth G. For this purpose the side or sides of the 
rame may be removed to enable the shaft C and wheels H and K 
to be detached bodily from the apparatus and replaced by another 
shaft carrying different-sized wheels, the shaft being placed in one 
or other of the pairs of holes or bearingsinthe frame A. (Accepted 
May 1, 1889). 





9183. G. Fletcher, Litchurch, Derb: (C. A. 
Matthey, Demerara. Improvements in Tots for 








Use in Bo and Evaporating Sugar and other 
Liquids, (8d. 6 Figs.] June 23, 1888.—This invention relates 
to steam vacuum pans, and multiple effets, used in the boiling 
and evaporation of sugar-cane juice and other a . Fig. lis 
asection of an effet vessel a provided withalid 6. The heating 
surface comprises two series of tubes c, each of which contains two 
horizontal rows d, e, fixed at the inner ends into a double cham- 
bered box or trunk f, the upper row d@ being connected to the 
steam space, and the lower ¢ to the exhaust space. The outer ends 
of the tubes are conn together by bonnets g, so that the 
steam passes along the upper row of tubes and returns along the 
lower row in the form of condensed water. In order to decrease 
the quantity of liquor under treatment at one time, the vessel is 
provided with a flat false bottom h, but, as in the case of large 





vessels, a flat bottom would require to be very heavy and strong, a 
convex outer jacket or bottom? is added. The space between 
these bottoms is connected by a tube to the upper part of the 
vessel, whereby the pressure of vacuum on each side of the flat 
bottom is equalised so that the load upon the same will only be 
that due to the weight of the column of liquor. The boxes / are at 
their ends provided with trunnions j arranged to swivel in bearings, 
so that the tubes may be placed in a vertical position for clean- 
ing. In Fig. 2 the cover rests upon the bottom of a trough J, 
secured to the vessela, and filled with mercury, which, as the 
vacuum rises, also rises in the space between the cover and the 
vessel, and as the vacuum recedes returns into the trough. A Pipe 
m is provided for conducting the vapour, rising off the boiling 
liquor, to the outside of the vessel. (Accepted May 1, 1889). 


11,347. J. Williams and G. L. Morris, Ladore 
Glamorganshire. papreved, Machinery for Finish- 
ing Metal Plates that have been Coated with Tin, 
Terne, or any other aier. (6d. 2 Figs.) August 7, 1888.— 
The improvements consist in fixing wormwheels directly to the 
ends of the rolls in the grease pot or tin pot, thereby doing away 


with the ordinary toothed wheels now in use, and imparting a 
steady and smooth motion to the rolls. 


Eight rolls A, B, C, D 





are used instead of the ordinary five rolls, and are fixed between 
two side frames E, E. Motion is communicated to the four out- 
side rolls A, D by means of the wormwheels F. The four inside 
rolls B, C are turned by frictional contact with the outside rolls 
A, D. The plates to be finished are dropped down alternately into 
the grease pot — the openings G, H, and rolled up alter- 
nately between rolls D, C and B, A. (Sealed June 11, 1889). 


15,492. H. O. A. E. Grunbau Stratf Essex. 
roved Method of Soli ity nee ol and 


An 
other losive Oils for Safer well as 
a Fuel for Coo hting, and » [4d.] 


October 27, 1888.—The solidif i of 
admixture of glutinous or ge atinous matter, such as glue made 
from fish by the process of boiling until it obtains the consistency 
of a stiff e, into which may be admixed combustibles, such as 
sawdust, lime carbon, turf, textile fabrics, bark or leaves of trees, 
or other rubbish, in order to effect a slow combustion, and for 
counteracting the offensive odour of petroleum. This composition 
is Compressed into suitable shape for the purpose of cooking, heat- 
ing, or lighting. (Sealed February 22, 1889). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. Z 


petroleum is effected by th 








AMERICAN ORDNANCE. —The Ordnance Bureau of the 
United States Navy Department has completed two 10-in. 
steel breechloading rifles for the monitor Miantonomoh. 
These are the largest and most powerful built-up guns yet 
turned out for the American Navy. 





QUEENSLAND RaiLways.—On the South Coast line the 
Nerang Bridge is almost completed. Platelaying has 
been recommenced and will be pushed on to the _ Bond 
station without delay. On the Cleveland line a forma- 
tion gang is trimming the permanent way, and a com- 
mencement has been made with the level crossings. At 
Bulimba Creek concrete piers are completed and ready to 
receive girders. At Tingalpa Creek some ss has 
been made with the concrete work of the north abutment, 
and the piling of the foundations of the south concrete 
pier has n completed. Messrs. Sutton and Co., the 
contractors for the ironwork, have completed the super- 
structures of both these bridges. The station works are 
well advan On section No. 2 of the North Coast line 
the clearing is finished and a considerable amount of fenc- 
ing has been erected. Twenty-two cuttings have been 
pore pesin and twenty-nine others are in progress. The 
total amount of excavation and cutting is 117,000 yards, 
and from side cuttings 20,000 yards. The culverts are 
finished for the first ten miles, and eleven bridges a:e 
in course of construction. On the first section of the 
Mungarr and Gayndah line comparatively little p SS 
has been made. This is owing to the work having been 
brought more or less to a standstill on account of the 
erection of the steel girders of the Clifton Creek Bridge. 
The bridge, however, is now nearly finished. Messrs. 
Fountain Brothers have virtually completed their contract 
for the Emu Park line. 
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THE STATION OF ST. LAZARE. 
(Concluded from page 31.) 

WE mentioned in our last week’s article on the 
hydraulic installations at the Gare St. Lazare, a 
novel and ingenious combination introduced at the 
end of a number of the local lines for facilitating 
the movement of an engine at the end of an incom- 
ing train, so that it can be easily shifted to the 
adjoining track and run forward to the other end 
of the train. This combination consists of a turn- 
table mounted on a traverser ; the position they 
occupy is shown on the general plan we pub- 
lished last week, and Figs. 15 to 17 on page 68 of our 
current number illustrate the arrangements in de- 
tail. Each of the installations consists of three 
parts; the hydraulic traverser with a turntable 
17 ft. 4.7 in. in diameter ; an accumulator ; and a 
hydraulic capstan. Each of the seven groups of 
suburban lines running into the station, as shown in 
the general plan, is fitted with one of these appa- 
ratus instead of an ordinary turntable, which can- 
not be manipulated so rapidly, and the position of 





be reversed. The same section also shows the | 
arrangement of the locomotive turntable, which is 
operated by the hydraulic capstan seen in Fig. 16, 
a section which also shows the arrangement of 
starting lever, the conduits for the pressure and | 
the return water mains, and the accumulator ; the 
plan, Fig. 17, shows the relative positions of the | 
traverser, the capstan, and the accumulator. 

The traverser and turntable are operated as 
follows : Whilst an incoming train is being cleared 
of its passengers, the locomotive is detached and 
brought on to the rails of the turntable, where it is 
secured ; then by moving the vertical lever which is | 
shown towards the right-hand side of Fig. 16, water | 
is admitted from the accumulator, and by means of | 
the connections just described, the traverser is set | 
in motion ; when, however, it arrives at the centre | 
of its travel, that is to say, when the axis of the | 
turntable corresponds with that of the space between | 
the two pairs of rails, the traverser is stopped in | 
order that the locomotive may be turned round | 
upon the table, this central position being the only | 
one in which such a manceuvre can be accomplished | 








which at the end of the platforms is inconvenient. 





- — 


9520 K 
The rails which carry the traverser are placed at 
right angles to the track, and of course at a level 
considerably beneath these latter; they pass be- 
neath the platforms: on each side, which at these 
points are carried on girders as shown in Fig. 15, 
so as to give sufficient space for the traverser to pass 
to the right or left, under one platform or the 
other, according to the line which has to be served ; 
by this arrangement one end of the traverser is 
always beneath one or other of the platforms. 

In a pit beneath the traverse table are placed 
two horizontal hydraulic cylinders, the frames of 
which are connected together by bars that serve as 
guides for the plungers; a pulley is mounted at the 
bottom of each cylinder, and another is attached to 
the head of the plunger; two more pulleys are 
placed in the recess in which the traverser works. 
A chain secured to the front frame of the cylinder 
passes around the pulley at the head of the plunger ; 
thence, supported by the pulley at the bottom of 
the cylinder, it passes over the guide placed in the 
recess, and is secured to the under frame of the 
traverser ; as will be seen from the section Fig. 15, 
this arrangement is duplicated in order to move 
the traverse table in either direction ; in the sec- 
tion the ram of the cylinder A is shown extended, 
the traverse table having been drawn to the 
left-hand side by the extension of the plunger, the 
ram B remaining idle ; in order to move the tra- 
verse in the opposite direction, the operation would 


without touching the sides of the platforms. The | 



































traverser being securely fixed, the chain is attached 
to the locomotive and led over guide pulleys to a 
hydraulic capstan. By pressing a pedal in the base- 
plate of the capstan, the latter winds up the chain 
upon its drum and brings the engine into the desired 
position. So soon as this has been done the turn- 
table is securely locked, and the stop which held 
the traverser is removed ; water is again admitted 
to the hydraulic cylinder by means of the lever just 
mentioned, and the traverser is forced to advance 
to the end of its travel, when the rails on the turn- 
table will be found to coincide with those of the 
track. The principal dimensions of each of these 
installations are given below. 


Travel of the traverser ... 


.. 13 ft. 4.39 in. 
Number of driving cylinders ... 2 


Diameter mm ‘a 6.88 in. 
Stroke a ie sas 41.34 ,, 
Speed of traverser per second ... 16 in. 
Consumption of water for each 

complete movement of traverser 25 litres 


As already stated, the hydraulic power station 
is at Batignolles, whence a complete system of 
mains was laid communicating with the different 
parts of the station where hydraulic power is 
made use of; at these points accumulators are 
established. Two such accumulators are at Batig- 
nolles, where they serve to regulate the pumping 
machinery, a third is in the goods station at the 


article, and the three others are fixed in the pas- 
senger station at the end of the platforms, and 
serve to insure the regularity of the traversing 
platforms by supplying, whenever required, the 
quantity of water necessary for the operation with- 
out its having to be transmitted through a long line 
of mains. The peculiar form of accumulator 
adopted is shown in Fig. 16, where it will be seen 
that it consists of a ram working in a vertical cylin- 
der around which are hung a sufficient quantity of 
annular cast-iron weights, suspended by means of 
rods to a crosshead attached to the top of the ram ; 
this combination is supported on a cast-iron base- 
plate, in which a communication is formed with the 
main coming from Batignolles, and the pipe lead- 
ing to the horizontal cylinders beneath the tra- 
verser, the movement of the water being controlled 
by valves and the hand lever shown in Fig. 16. 
The principal dimensions of the accumulators are 
given below. 


iston : : 
Diameter a 16.93 in. 
Total length ... 24 ft. 3.34 in. 
Thickness. 1.77 in. 


7s 
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17 ft. 0.7 in. 
. .750 cub. metres 


Maximum stroke 
me volume ... 


Cylinder : 


Diameter 18.31 in. 

Thickness 2.83 ,, 
Weights : 

Diameter 6 ft. 6.7 in. 

Thickness 7.87 in. 

Number » ue ae 18 

Total weight ... nag j 65.6 tons 


The capstans used for turning the locomotives 
upon the turntables are similar to those employed 
in the goods station and which were illustrated and 
referred to last week. They consist of four prin- 
cipal parts: 1. A cast-iron drum of two different 
diameters. 2. The driving mechanism. 3. The 
water distribution. 4. The cast-iron casing in 
which the lower part of the capstan is inclosed. 
Each apparatus is mounted on a horizontal trunnion 
so that it can be readily turned upside down and 
the lower part exposed for the purposes of oiling, 
cleaning, or repairs. The object of the different 
diameters upon the drum is to vary the tractive 
power according to the work to be done; the dia- 
meter of the upper part is 15.75 in., corresponding 
to a tractive effort of 880 lb. ; the diameter of the 
lower portion is 23.62 in., the traction of which 
is 583 lb. The driving mechanism consists of 
three single-acting horizontal cylinders placed at 
an angle of 120 deg. round a vertical crankshaft ; 








Rue de Berne, as already described in our last 





the piston-rods are connected to this shaft by means 
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HYDRAULIC CHAIN ELEVATOR AT THE GARE ST. LAZARE, PARIS. 
MM. CLERC, DIRECTOR OF WORKS, AND BOUISSOU, ENGINEER OF FIXED PLANT. 


of a crank ; the admission “and discharge of the | 
water in the cylinders is regulated by means of | 


three slide valves driven by the eccentric on the 
vertical shaft. The water under pressure is brought 
through one of the trunnions into a pipe communi- | 
cating, by means of a distributing chamber, with a | 
special pipe serving alternately for the pressure and 
discharged water ; a second similar pipe opposite 
the first receives the discharge water which escapes 


Fig. 19. 


Diameter of upper part of drum 
(traction 880 Ib.) ma ae ae 

Diameter of lower part of drum 
(traction 583 Ib.) ... : Pe 

Diameter of piston ... 

Stroke of piston... eg a 

Consumption of water per revo- 
lution ; aa as es 

Number of revolutions per minute 


1.8 litres. 
33 





| less travelling chains. There are two of these in- 
|clined planes in service, and their positions are 
| shown in the plans, Figs. 22 and 23. 
The installation consists of three sets of inclined 
planes, around each of which passes an endless chain 
| driven by a small hydraulic engine from the upper 
pulley ; there are two pairs of these engines, which 
| are attached, as will beseen, to the wrought-iron stan- 


Figs. 18 to 23 illustrate another hydraulic in- dards which support the upper ends of the inclined 


through the second trunnion into the return main. stallation which has only just been put into use in| plane ; a small platform bracketted to the standards 
The capstan is started and stopped by means of a the Gare St. Lazare. This is the arrangement for | and approached by a stairway affords facilities for 
pedal fixed in the baseplate and controlling a valve. raising the small hand trucks carrying passenger working the engines. The lower pulley, which is 
The ne are the principal dimensions of the luggage from the level of the courtyard to that of 
caps ns ; 





the platforms by means of inclined planes and end- 





set in a pit as shown, is provided with tightening 
‘gear, and the chain, which passes round it, is held 
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up in contact with the underside of the inclined 
girder by rollers; blocks for securing the central 
wheel of the trucks are fixed to the chain. The 
operation of raising a succession of these vehicles is 
very simple. The chain being kept constantly 
moving before the departure and after the arrival 
of the train, the trucks are wheeled one after 
another on to the inclined platform, which is 
provided with rails and side guides as shown in 
plan, Fig. 20; these guides are widened out at the 
bottom to facilitate the entrance of the trucks. As 
soon as the central wheel is caught by one of the 
blocks upon the travelling chain, the vehicle is 
carried forward to the upper platform through 
an opening protected by a handrail, as shown in 
the illustration. The stream of descending traftic 
is carried on upon the central inclined plane, the 
guides of which are widened at the upper instead 
of at the lower end ; the driving drum of this chain 
can be thrown into gear with either one of the 
hydraulic engines in such a way that its movement 
is reversed, and trucks placed upon the platform 
are carried to the lower level. The following are 
some of the leading dimensions of this portion of 
the installation : 
Diameters of pistons which have 
differential sections ose ... 3.94in, & 2.85 in. 
Stroke of pistons which have dif- 
ferential sections ... She Sse 
Diameter of chain pulleys... 
Consumption of water per second 
and perchain __.. sie = 
f speed of chains per second 13.78 in. 
Number of trucks that can be 
raised per chain and per minute 10 
We may mention in conclusion that the hydraulic 
installation at St. Lazare was carried out by the 
Fives-Lille. Company, under the superintendence 
of M, Morlitre, engineer-in-chief of maintenance 
and inspection, with the assistance of M. Bouissou, 
engineer of fixed plant, and of M. Le Corbeiller, 
engineer of the first division. 


6.10 in. 
27.64 ,, 


1.3 litres 





AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 
(From our New York CorRRESPONDENT. ) 
(Continued from page 8.) 

THE next pew read was one by Mr. Henry R. 
Towne on ‘‘Gain Sharing.” This he distinguished 
from ‘* profit sharing,” for ‘‘gain sharing” repre- 
sents the amount saved by care and skill of an 
——— so that there might be a gain to be 
shared with the employé, even where there was a 
loss on the article. He considered that the proper 
solution of this ‘‘ gain sharing” problem consisted 
‘fin allotting to each member of the organisation 
an interest in that portion of the profit fund which 
is or may be affected by his individual skill, and in 
protecting this interest against diminution result- 
ing from the errors of others or from extraneous 
causes not under his control.” 

He placed the employer in a position to say to his 
operatives: ‘‘T have already ascertained the cost 
of our product in labour, supplies, economy of 
material, and such other items as you can influence. 
J will undertake to organise and pay for a system 
whereby the cost of product in these same items 
will be periodically ascertained, and will agree to 
divide among you a certain portion (retaining myself 
the remainder) of any gain, or reduction of cost, 
which you may effect by reason of increased efficiency 
of labour or increased economy in the use of mate- 
rial, or both ; this arrangement not to disturb your 
rates of wages, which are to continue, as at present, 
those generally paid for similar services.”’ 

The factors which should be included in, and 
those which should be excluded from, the account, 
will vary with circumstances, each particular case 
having to be considered by itself. As a general 
rule, it may be stated that, in the case of an account 
affecting the operatives in a producing or manufac- 
turing business, the following items should be in- 
cluded, viz., labour at cost, raw material, measured 
by quantity only (for which purpose an arbitrary 
fixed price may be assumed) ; incidental supplies, 
such as oil, waste, tools, and implements, at cost ; 
cost of power, light, and water, where means exist 
for correctly measuring them (for which purpose it 
often pays to provide local meters) ; cost of renewals 
and repairs of plant; and, finally, the cost of 
superintendence, clerk hire, &c., incident to the 
department covered by the system. In like manner 
the following items should be excluded, viz., market 
values of raw material (which are liable to fluctua- 





tion); general expenses, whether relating to 
management of works or to commercial adminis- 
tration, and, in general, all items over which the 
operatives can exercise no control or economy. 

inally, the credit side of the account should be 
determined by the amount of volume of product 
measured by a scale of values fixed in advance, and 
based upon facts previously ascertained. 

The division fixed by Mr. Towne was one-half to 
the employé, but the foreman should have of this 
10 to 15 per cent., and the employés a ratio pro- 
eat tect | to their wages. These dividends earned 
are payable at the end of a year in cash. The 
length of time fixed for such contract should be 
made by the employer, and cannot be altered except 
by mutual consent. The following Tables show 
the practical application of this system at the Yale 
and Frome Works : 





Rate of 


| Helpers’ 
| Dividend. 


| Share. 


Gain or 
Loss. 


Helpers’ 
Earnings. 


Contract | 
Number. | Term. 





dols. 
850.18 


208.98 
148.09 


dols. 
3388.53 | 
*37.59 | 
840.05 
573.58 | 
*48.52 | 


years per cent. 


065 


mine 


.057 
-03 


134.43 
111.42 
27.27 
318,53 
89.62 





OCCT R WIS 
Cress te tom ts tro 


ee 


Second Year, 


5 | 3251.04 
3,732.21 | 1027.20 
| 


817.56 
261.15 





* Losses, 


Monthly Accounts relating to Contract No. 





Profits from beginning of 
Year. 





Profit for 


Months. 


Total 
Amount. 
25 per Cent. 
belonging 
7 St ‘ to Helpers. 
eeoeee;s Percentage 
on Wages. 
Monthly Charges for 
Tools. 
Monthly Charges for 
Supplies. 





January... 
February 
March 
April 

May 

June 

July 
August .. 
September 
October .. 
November 
December 








Totals for year.. 840.05 | 840.05 511.32 














* Losses, 


The contract would be subject to adjustment at 
fixed intervals, say, from one to five years. As 
each employé was interested in the general saving, 
he would naturally see that his fellow-workmen were 
not wasteful, and thus the general tone of the men 
would necessarily be advanced. 

The next paper was by Charles H. Manning, 
entitled ‘‘ Comparative Cost of Steam and Water- 
Power.” The comparison was made from the 
towns of Lawrence, Lowell, and Manchester on the 
Merrimac River. The unit of water-power varies 
slightly in the different places, that in Lawrence 
being 30 cubic feet of water per second on a fall 
of 25 ft., while at Manchester it is 38 cubic feet 
per second on a fall of 20 ft. ; the first being equi- 
valent to 85.23 horse-power gross, and the latter 
to 86.36 horse-power gross. Cost per horse-power 
per annum at Lawrence : 


dols, 


10.55 
14.51 


29.02 
14.08 


Under original leases oe re 
Surplus water up to 20 per cent. ... si 
. »» from 20 per cent. to 50 pe 
cent. ... — ae eS ee ra 
Under recent leases ... 
At Lowell the cost is : 


Under origninal leases 5 : 
Surplus water up to 40 per cent. . 
from 40 per cent. to 50 pe 


10.55 
18.14 


36.28 
72.56 


” ” 
cent. ... we ses 

Surplus water from 50 
cent. ... oa 


per cent. to 60 per 


At Manchester the cost is : 


Under original leases 
Surplus water : 


10.42 
7.15 


In computing water-powers it is usual to subtract 
1 ft. from the head as measured from still water. 
The efficiency of the turbine being taken at 85 per 





cent. of the net fall, about 75 per cent. of the gross 
power paid for will be delivered to the shaft. 
Under the original leases the net horse-power costs 
14 dols. The total cost per net horse-power per 
annum under the original grants is : 
dols. 
14.00 
7.90 
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Cost of water ... 
Sinking fund, &e. ... 
Attendance and supplies 


Total : 22.62 

In considering the steam side of the question, he 
found it as follows : 

The cost per net horse-power per annum of a 
compound engine of 1000 horse-power is 21.16 dols. 
and the cost per horse-power for a single-cylinder 
engine, the exhaust steam from which is used at a 
pressure of about 10 lb. above the atmosphere for 
other than power purposes, is 14.58 dols., and the 
following was the comparison of the two : 


dols, 
22.62 
27.63 
16.20 


12.16 
14.58 


Water power under original leases = 
Surplus water at 5 dols, per MP. per 
diem ... “i aes ss ae Ss 
Surplus water at 2 dols. per MP. per 
diem ... ne ne 55 3 ts 
Compound engine, one quarter exhaust, 
used for heater, &c. we <i Ss 
Single-cylinder, all exhaust used ... 

As the governing conditions vary in different 
localities, these computations must be changed 
accordingly ; but when the increased facility of the 
steam engine for close regulation of speed is 
weighed against the liability of water-powers to 
flood, drought, and ice, he thought most will decide 
in favour of the steam power. 

As to the Society at large, it may be said that it 
is gradually increasing in a most satisfactory man- 
ner, the members seem to have a great interest in 
the proceedings and in the discussions. The re- 
port of the Council was made at this time and 
showed a total membership of 986. 

The following deaths were reported: Daniel 
N. Jones, C. H. Delamater, John Ericsson, H. F. 
Gaskill. The Council prepared a minute stating 
that in the death of Captain Ericsson the pro- 
fession of mechanical engineering had lost one of 
its most illustrious representatives, whose life 
spanned the entire epoch of the locomotive. The 
resolutions briefly cited the great works done by the 
immortal Swede, and closed with the following : 

That a committee of the American Society of 
Mechanical Engineers be appointed by this Council 
to memorialise the Government of the United 
States to commemorate in some suitable manner 
the prominent services rendered to this country 
at a time of great national crisis by the engineering 


___| genius and skill of our late member, Captain John 


Ericsson. 

The next paper was by Mr. D. W. Robb, and 
was entitled ‘‘ The Old Locomotive Sampson.” It 
consisted of a description of this engine which is 
now rusting at the Pictou Mines in Nova Scotia, 
although it has been used as lately as 1882. It was 
simply interesting from its antiquity, but one of 
the members had already stated the Mechanical 
Engineers were not the Antiquarian Society, and 
although appended to the paper was the further 
statement as to the oldest engineer who used to 
drive the Sampson, and who, by the way, moves 
around the United States to various places, yet 
there was no discussion. 

The closing paper of the morning was by Mr. 
Jas. W. See, and was entitled ‘‘Standards.” He 
desired to have the Government establish a bureau 
of standards in which any respectable a. 
tives of a trade could file a standard. It is not 
proposed this shall be compulsory, but it is in- 
tended that any party representing his goods as 
conforming to standard shall be measured by some- 
thing of respectable significance. Among other 
por Hi for which he desired a standard there were 
to be noticed brass, umbrellas, and proof spirits. 
It may be said that the list contained pretty nearly 
everything in commercial use. 

Standard brass in its figurative sense would un- 
doubtedly comprise a good many of the so-called 
‘*400,” and perhaps some of our late Centennial 
Committee. A standard style of umbrellas would 
undoubtedly be good, but a standard method of 
catching the man who appropriates his neighbour's 
would be even more desirable. When it comes 
to spirits in the United States, they are usually 
‘‘ mixed,” and this, perhaps, is one of the bulwarks 
of the nation, at all events it is about the first 
thing a foreigner desires to investigate. No doubt 
such an arrangement as Mr. See desires would be 
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a most excellent thing, but it is very much like 
belling the cat ; who is going to do it ? 

At all events the Society appointed a committee 
to see what could be done. The plan proposed 
was the following : 

Since the enactment by Congress is the thing to 
be arrived at, as all else will naturally follow, the 
attention of Congress can be directed to the matter 
only by a concerted action of respectable weight. 
The American Society of Mechanical Engineers can 
hardly, I think, single-handed, bring about the 
desired action by Congress, nor can the American 
Society of Civil Engineers, nor the National Electric 
Light Association, nor the National Telephone Asso- 
ciation, nor the American Society of Stove Manufac- 
turers, nor the Society of Chief Engineers of Fire 
Departments, nor any other individual society. 
But a joint action, by a number of trade societies, 
could undoubtedly accomplish the result. 

Nearly every branch of industry now has its re- 
presentative association, and in most cases its 
representative periodical literature. It is sug- 
gested that the American Society of Mechanical 
Engineers assume the general burden of the matter. 

The following enactments were proposed by 
Mr. See : 

‘1, The establishment of a division of standards 
as a subordinate division of the Patent Office. 

‘‘2. Theprovision thatany respectable representa- 
tive body of any craft, trade, vocation, or business, 
having, by due deliberative proceedings, adopted a 
standard, and having duly appointed a committee to 
attend to the Government filing of said standards, 
may, upon due proceedings, file such standard ih 
the Patent Office, and thereupon such standard 
shall be known as the United States Standard. 

‘¢3. Each standard, as filed, should have a con- 
secutive number. 

‘4, Provision should be made by which articles 
represented as conforming to the established stan- 
dard may, if desired, be so marked in a brief 
manner, and to this end a symbol should be lega- 
lised, say, as a mere example, J. This device upon 
an article, followed by the standard number, would 
be equivalent to saying, ‘ This car axle has its bear- 
ings in conformity to U. S. Standard, No, 728.’” 

The paper was discussed at considerable length, 
but no new ideas seemed to be brought forth. All, 
however, were thoroughly in accord with the wish 
to see suitable standards adopted, and commended 
Mr. See for having brought the matter to the 
notice of this Society. 

That afternoon the party went around the various 
manufacturing establishments at Erie. 

The first visit was made to the Erie City Iron 
Works. The buildings at this establishment cover 
7 acres, and the foundry turns out 20 tons of cast- 
ings per day. The product last year was 1500 boilers 
and 750 engines. The standard tubular boiler 
is a feature of the company. This has the bottom 
of the shell constructed of a single plate of steel 
bent into shape, and the visitors watched this 
process with considerable interest. They were also 
attracted to a new form of engine, in which the 
shaft is at right angles to the cylinder, projecting 
from the centre of one side, which is cut away so 
as to permit the revolution of the crank. An arm 
projecting at right angles, and rigidly attached to 
the cylinder, engages by a universal joint the crank 
at the end of the shaft. The inlet and exhaust 
ports, placed near the centre of the cylinder, are 
opened and closed by the piston. In moving 
forward, from one end to the other, the cylinder 
travels on a spiral, the latter half being the reverse 
of the first half. 

The shops did not seem to have the more modern 
appliances in the shape of tools that were noted 
elsewhere, but they are a busy place and were 
enjoyed by the visitors. The Stearns Manufactur- 
ing Company was more modern in appearance, and 
had a fine steam travelling crane. The machine 
shop is two stories and heated by overhead pipes. 
The speciality here was sawmill machinery, and a 
Wilkins gang-saw was shown in which the heavy 
reciprocating parts were so balanced as to relieve 
it from the heavy shock. 

Next came the Jarecki Manufacturing Company, 
who, in spite of their name, whose pronunciation 
rapidly tends to dislocate one’s jaw, make very fine 
gas, steam, and water fittings. They thoughtfully 
presented each member with a model whistle, 
nickel-plated, which serves the double purpose of a 
souvenir and a paper-weight. Their machinery 
was of the finest kind, and an apparatus for boring 
twelve cocks simultaneously was specially noted. 








It tapered them and seemed to require but slight 
attention. The following extract from the Iron 
Age describes the machinery used for this purpose : 
‘*The cocks are held in twelve chucks, arranged on a 
circular centre mounted rigidly on a shaft extending 
through the centre of the machine. These chucks 
are carried by short revolving shafts placed at such 
an angle with respect to the axis of the machine 
that the tools will cut the required taper. The 
inner end of each chuck-shaft is provided witha 
pinion engaging with a stationary gear, the arrange- 
ment being similar to an epicycloidal wheel. It is 
apparent that as the shaft revolves it carries with 
it the twelve chucks and the cocks held by them, 
this revolution, by means of the pinions and gear, 
revolving the chucks. The cutting tools are carried 
upona second wheel, splined to the shaft, and so 
fixed that each tool comes opposite the cock it is 
intended to bore. The tool-carrying wheel is fed 
forward by suitable arrangements in the rear of the 
machine. There was also shown a small and very 
accurate machine for turning the balls for valves. 
In the machine shop near one of the lathes reserved 
for heavy work, was a pneumatic hoist, consisting 
of an air cylinder and a piston, to the piston-rod of 
which the hook was attached. This travelled on a 
track leading from the door over the lathe. The 
work to be done in the lathe was lifted by means 
of compressed air admitted under the piston. The 
device was found to work most admirably.” 

In another place at the Jarecki Works a machine 
was in operation for tapping T’s up to 10 in., the 
six threads of two T’s being tapped at the same 
time. The wheel carrying the T’s is hexagonal in 
section, the T’s being held in chucks, one to each 
face. Two sets of taps of three each were so 
arranged as to feed toward the T’s, tapping the 
ends of the arms and the stems at the same time. 
After the thread had been cut the machine re- 
versed, and withdrew the taps at a quicker speed 
than they were at first fed. After tapping the two 
T’s, the wheel was revolved one-third of a revolu- 
tion to bring two other chucks in position before the 
taps. A small pump forced oil on the taps as they 
were fed forward. Machines constructed on the 
same principle are also adapted for threading elbows 
and straight connections, either right or left. 

(To be continued.) 





MM. SAUTTER, LEMONNIER, AND CO. 
AT THE PARIS EXHIBITION. 


THE famous house of MM. Sautter, Lemonnier, 
and Co. takes a conspicuous part in the Paris 
Exhibition, and from the wide range of its 
specialities exhibits largely in three important 
branches of industry ; mechanics, electricity, and 
the optics of lighthouses and projectors. In these 
three branches MM. Sautter, Lemonnier, and Co, 
occupy a leading position in all parts of the world, 
thanks to an extended experience dating from the 
time when the works were founded in 1825, and 
which of late years has been specially directed 
towards the naval and military services and public 
works. We explained in a recent article how the 
house was originally founded by the famous optician 
Soleil for the construction of lighthouse apparatus 
on the system that had recently been invented by 
Augustin Fresnel. His successor, M. Louis Sautter, 
brought new and great developments into this in- 
dustry, to which he subsequently added the prac- 
tical application of electric lighting for lighthouses. 
The first electric lighthouses in France, those of 
Hére, near the Havre, were constructed by him ; 
since that time 2061 lighthouse apparatus, of which 
143 are of the first order, have been furnished by 
the establishment in the Avenue de Suffren. Ata 
later time, in 1867, M. Louis Sautter studied the 
question of projectors and made their manufacture 
a practical success, as was shown to the world in 
the last great Paris Exhibition of 1878. Since that 
date the application of such apparatus for war pur- 
poses, and for the marine, has extended all over the 
world, and MM. Sautter, Lemonnier, and Co., who 
have practically the monopoly in this business, have 
already supplied more than 1500 projectors with all 
their accessory apparatus. The merchant marine 
of many nations has also largely availed itself of 
this method of signalling and illumination ; an in- 
teresting illustration of this will be seen in the 
Suez Canal Pavilion, which contains a relief map of 
the Suez Canal showing how it is illuminated by the 
electric light. The success of the installations has 
been such that for the last two years ships have been 
authorised to traverse the canal by night, providing 








that they light up their route by means of pro- 
jectors. 

As we have seen, it was only as an accessory that 
electric lighting was taken up by MM. Sautter, 
Lemonnier, and Co. in connection with lighthouse 
illumination ; but since then this industry has taken 
an important position in their works. When in 1872 
Gramme invented his famous dynamo, MM. Sautter, 
Lemonnier, and Co. were among the first to obtain 
a manufacturing license, and it was from that time 
that the great extension of electrical applications 
made by the firm in various directions has to be 
dated. The progress made by them has been con- 
tinuous, and to-day their electric installations repre- 
sent 2000 arc and 20,000 incandescent lamps, while 
the total power of the dynamos that have been con- 
structed by them, exceeds 17,000 electrical horse- 
power ; for ship lighting it has reached 10,000 
horse-power. Theconstructors of dynamoshave been 
led sooner or later to the construction of the machi- 
nery for driving them ; MM. Sautter, Lemonnier, 
and Co. have been no exception to this rule, and we 
shall see presently with what activity the firm have 
pressed forward the building of motors specially 
adapted for this purpose. Reference should also 
be made to that department of their business where 
arc lamps and electric carbons are produced ; during 
the last ten years this latter industry is represented 
by an output of 500,000 metres of carbons, repre- 
senting a total value of 36,0001. ; these carbons vary 
in diameter from 10 mm. to 45 mm. (this latter 
size is that employed in the lamp of the giant pro- 
jector of 1.5 metres in Prater ; they are either 
delivered bare or covered with an electrically depo- 
sited coating of copper. It is the custom of the 
firm to make the positive carbon with a core 
of softer material than the outside, while the 
negative carbon is homogeneous; the English 
Admiralty, after careful trials, have adopted these 
carbons in preference to other types. Finally, 
MM. Sautter, Lemonnier, and Co. manufacture for 
general industries and for public works, weighing 
machines on the Megy, Echevarria, and Bazan 
system; air compressors and sonorous signalling 
ya i of various kinds, both for installation on 
shore and for use on board ship. The French Ad- 
ministration of Lighthouses exhibits in its pavilion 
on the Trocadero the acoustic apparatus constructed 
by the firm for the lighthouse of Barfleur. The 
workshops of MM. Sautter, Lemonnier, and Co. 
are situated in the Avenue de Suffren close to the 
Exhibition ; the small diagram on page 73 shows 
their location, and at the same time marks the 
different places within the Exhibition limits occu- 
pied by MM. Sautter, Lemonnier, and Co. It 
may be interesting to mention that the area of the 
works has been doubled within the last ten years ; 
in 1878 it was 3100 square metres, and at the pre- 
sent time it is 7400 square metres. 

We may now proceed to the detailed description 
of the different apparatus exhibited by this firm, 
and which is distributed as follows: In the 
Machinery Hall. Class 66—Material and processes 
of the art of war. This collection includes photo- 
electric apparatus and projectors; besides the 
main group in the Machinery Hall there is a smaller 
collection of similar objects in the pavilion of the 
War Department on the Esplanade des Invalides. 
Class 62—Electricity. This includes dynamos, 
electric motors, lamps, &c. These objects are 
shown in the Machinery Hall. A somewhat similar 
collection is shown under Class 65—Navigation and 
life-saving apparatus. These objects are placed in 
the pavilion devoted to this class on the bank of the 
Seine. Under Class 63—Material and processes 
of engineering and public works—MM. Sautter, 
Lemonnier, and Co. show lighthouse apparatus, 
beacons, and other signals ; these are distributed 
in the Machinery Hall, the Navigation Pavilion, 
the Eiffel Tower, and the pavilion of the French 
Lighthouse Administration. Under Class 52-— 
General machinery—steam and hydraulic engines 
are shown by the firm as well as hoisting machinery. 
Finally, in Class 48—Mining and metallurgy—an 
electric motor is shown driving a ventilating fan. 

1. Class 66—Material and processes of the art 
of war. The electric apparatus exhibited by MM. 
Sautter, Lemonnier, and Co. has no competitor ; 
this is natural enough, as there are no foreign er- 
hibitors of similar objects in this class, and the 
French Government very properly relies upon a 
house having so much experience, and which, as we 
have seen, originated this particular branch of scien- 
tific industry. The first projector made by MM. 
Sautter, Lemonnier, and Co. was one ordered for a 
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acht belonging to the Prince Napoleon, La Reine 

ortense. Since that time the progress made with 
the electric light, and the vast developments that 
have taken place in the art of war, have created a 
large demand for photo-projectors. The invention 
of the aplanetic projector, die to Colonel Mangin, 
was a clever means of overcoming difficulties, 
practically insurmountable, that were inseparable 
from the construction of parabolic mirrors; this 
contributed chiefly to the success of MM. Saut- 
ter, Lemonnier, and Co. in this direction; as 
we have already seen, the firm has produced more 
than 1500 of these apparatus, representing a value 


of nearly 500,000/., for the French and other go- | 


vernments. There are two main classes of this 
apparatus, those employed for fortress and coast 
defence, and those used for fieldwork. 
are naturally the more powerful, and it is to this 
class which belongs the enormous projector 1.5 


The former | 


Tower. These projectors are usually mounted upon 


a wheeled carriage running on rails, the motor and 
| the electric generators being placed some distance 


away, properly sheltered from the effect of projec- 


‘tiles ; the lamps now always employed are of the 
'so-called mixed type, that is to say, they can be 


regulated automatically or by hand according to 
requirements. Besides this great projector, which 


| forms the central and crowning object of the exhibit 
|of MM. Sautter, Lemonnier, and Co. in the Ma- 
‘chinery Hall, the firm exhibits a projector 90 
| centimetres in diameter mounted on a crane travel- 


ling on wheels, in the pavilion of the War Depart- 
ment. The lamp used for this apparatus has a 
luminous value of 6000 carcels with a current of 
100 ampéres ; the amplifying power of the mirror is 
2025, which gives an intensity of 10 millions to 12 


| millions of carcels to the beam ; the two projectors 
| at the summit of the Eiffel Tower already described 
metres in diameter of which we spoke in a recent | 
article on the electric installations of the Eiffel 


by us are of the same type. At the exhibit in the 
Machinery Hall is a projector of 60 centimetres in 
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|diameter mounted on an iron lattice-work base ; we 
give an illustration of this apparatus on page 85. 
‘This form is adopted for special convenience of 
| transport. 


When it is desired to shift the appa- 
ratus the projector is raised from the base by 


‘means of two bars passing through wheels attached 


to it; the lattice-work frame can be lifted out of 


‘the circular baseplate and folded up so as to occupy 


a very small space ; the whole apparatus is then 
placed upon the plate, upon which is also stowed 
an electric cable with two conductors and a case 
containing duplicate parts and accessories. 
Projectors used for fieldwork are mounted on a 
portable carriage which also contains the electric 
generator and the motor driving it. Until quite re- 
cently the standard apparatus was of the type shown 
on page 73 ; important modifications have, however, 
been lately introduced ; special generators for the 
rapid production of steam have enabled MM. Saut- 
ter, Lemonnier, and Co. to produce a much lighter 
and more elegant class of carriage, one of which is 
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shown in the Machinery Hall and is illustrated on | license in France for applications to military and 
page 72. It consists of a tubular boiler (Dion, | naval purposes ; the speed of the motor is 9000 re- 
Bouton, and Trepardoux system) ; this generator | volutions per minute, and the dynamo is driven 
is easily taken to pieces, cleaned, and repaired, and | direct from it ; at this speed it gives a current of 
steam can be raised to working pressure in twenty | 100 ampéres with and from 55 to 70 volts ; the in- 
minutes. The mechanical and electrical part of the | tensity of the light is from 5500 to 6000 carcels. 
apparatus consists of a Parsons turbo-motor, of which | The carriage upon which the whole of this apparatus 
MM, Sautter, Lemonnier, and Co. possess the | is mounted is carried on four wheels made of wood 














| with gun-metal mountings ; these are more easy to 
| repair when in service than if they were wholly of 
iron. The weight of the carriage is 3 tons, which is 
| one-third less than those of earlier patterns ; a light 
| covering protects the whole of the working parts. 
| The carriage carrying the projector is independent 
| of the one we have just described ; it is provided 
with two drums, each holding 100 metres of cable 
of the concentric conductor type. 

By way of contrast we may mention the tiny 
| projectors made by MM. Sautter, Lemonnier, and 
|Co., and forming a part of the model of the Suez 
| Canal, to which we have already referred ; these pro- 
| jectors are only 5 mm. in diameter. 

(To be continued.) 











_THE FORT MADISON BRIDGE ACROSS THE 
MISSISSIPPI. 

THE second most important bridge on the line of the 
Chicago, Santa Fé, and California Railway (Atchison, 
Topeka, and Santa Fé extension), from Kansas City to 
Chicago, is at the crossing of the Mississippi River 
near Fort Madison, Iowa. The road was built in 1887, 
and, it being desired to complete the bridge in eight 
months, the chief engineer, Mr. A. A. Robinson, 

| organised a special department, and placed Mr. O. 
| Chanute in charge as consulting and executing engi- 
| neer. 

| The Mississippi River at Fort Madison is about 
| 1500 ft. wide at low water, and this, together with a 
| part of the adjoining. sandbar, was covered by the 
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following arrangement of spans (see two-page plate in 
our present issue), counting from the Fort Madison 
side : 


One span on curve 530 ft. radius... 


LB) ” ” ” 
», draw span, over all 
»» raft span 

9» Yiver ,, 


8 ” ” 
», Sandbar span 
%” B ] ” 237 


Total length of iron bridge ... 1925 
In addition to which there is a further opening of 
1300 ft. of trestle work resting upon piles, across the 
sandbar, on the Illinois side of the river. 

The work was begun in April, and the first train 
crossed over the bridge on December 8, 1887, or a 
little less than eight months thereafter. The spans 
are all ‘‘through spans,” the lower chord being some 
10 ft. above high water, or about 30 ft. above low 
water. The masonry was built of magnesian lime- 
stone of excellent quality, and both this and the 
foundations were executed by the firm of Sooysmith 
and Co. The foundations presented no unusual diffi- 
culty, but there was a good deal of variety in their 
requirements. On the Fort Madison side, the river 
flows over tough blue clay, and in this, bearing piles 
were driven, cut off a foot or two above the clay, and 
upon them were sunk wooden caissons in which the 
masonry was built. Beyond the fourth foundation, 
however, the clay dipped and was overlaid with sand. 
Foundations Nos. 5 and 6 were therefore put down 
by the plenum pneumatic process, and carried 10 ft. 
and 34 ft. respectively through the sand to the clay, 
thus attaining a depth of 28 ft. and 50 ft. below low 
water. 

Beyond this, again, the clay was out of reach, borings 
to a depth of 127 ft. failing to find it. Bottomless 
caissons were accordingly put down through the sand 
toadepth of 16ft. to 20ft., and bearing piles were 
driven inside of these, and cut off close to the surface 
of the sand. Upon these piles caissons were lowered 
in the usual way, inside of which the masonry was 
built. In all cases the weight was limited to 13 tons 
per pile, or about one-eighth of their ultimate re- 
sistance, 

The superstructure was erected by the Union Bridge 
Company, of New York, and for the sake of expedition 
the work was divided between their shops at Buffalo, 
New York, and Athens, Pennsylvania. Iron was 
chiefly used, but the webs of the floor girders, and 
some of the chords, were of Scotch steel, specially 
rolled and imported, it having been found cheaper and 
quicker to place the order in Great Britain than in the 
United States, 

The cost of the bridge was 130,000/., this pro- 
viding a single-track iron bridge and two carriage 
road ways, one on each side, 8 ft. wide, so as to accommo- 
date the farmers on the Illinois side of the river. 
Screens of thin wooden slats separate the carriage 
roads from the railway, and prevent the horses from 
seeing the passing trains. This arrangement has thus 
far been found to work well. 

The superstructure was proportioned to carry two 
locomotives, coupled, weighing each 70 tons, and 
followed by a train of 3000 lb. per lineal foot. With this 
loading the stresses are limited to 80001b. per lineal 
foot, and the bridge presents an unusually massive 
appearance. 








PARIS EXHIBITION NOTES. 

THE great ball at the Palais de l’Industrie was bril- 
liantly successful, and the temporary arrangements for 
lighting to which we referred last week, left nothing 
to be desired. The chief sources of illumination were 
250 are lamps and 1600 incandescence lamps. The 
motive power consisted of three Weyher and Riche- 
mond engines of 50, 60, and 120 horse-power, driving 
two Edison 1000 lamp dynamos, and two 300 lamp 
Edison dynamos ; these latter were reinforced by 
three groups of accumulators ; all the dynamos were 
used for supplying current to the are lamps. The 
incandescent lamps were fed by a derivation from the 
alternating current supplying the Elyste, together 
with twelve Zipernowski transformers of 7500 watts. 

* * * 

It appears doubtful whether the very partial efforts 
made to ventilate the Machinery Hall, and reduce the 
trying temperature that prevails there, will be success- 
ful. Any course thoroughly efficient could only be 
carried out with much delay and at great expense ; 
the upcast chimneys have done but little good, and the 
projects for cooling the roof with streams of water are 
not practicable, besides a great part of the incon- 
venience arises from the presence of steam and exhaust 
pipes beneath the floor. Openings are now being made 
in the roof for the whole length of the buildings, with 
a certain amount of relief, and fans are to be mounted 
on the shafting to agitate the air, which will prove a 
very doubtful remedy. With the continuance of the 
hot weather, regrets become more intense that com- 





pressed air instead of steam had not been employed as 
the motive power throughout the whole of the Machi- 
nery Hall. This is an innovation reserved for the next 
great international exhibition. 

* * * 


A very interesting pavilion, and one that may be 
easily overlooked, is that of the French Chambers of 
Commerce, on the bank of the Seine, at the back of the 
Agricultural Gallery, and between the building de- 
voted to oyster culture and the Food Product Pavilion. 
This floor space is covered with large and beautifully 
executed models of various French ports—the Havre, 
Rouen, Bordeaux, Marseilles, &c., while the walls are 
decorated with plans and photographs of these ports, 
and of the works in course of execution. Albuns of 
photographs and volumes of statistics complete the 
collection, which well merits considerable study. 

* * * 

The little Republic of Equador has an prea 
pavilion on the Champ de Mars, between the Eiffe 
Tower and the Liberal Arts building. The structure, 
which is a reproduction of Peruvian architecture of 
about the thirteenth century, is of very small dimen- 
sions, being only some 35 ft. square and 26 ft. in height ; 
the design is due to M. Chedanne, and the mouldings 
and decorations were produced from patterns supplied 
by M. Hamy, the director of the Trocadero Museum. 
The building contains specimens of the principal in- 
dustries of the country—textiles, straw work, feather 
decorations, &c. The natural wealth of the country is 
also represented, and specimens of gold, silver, mercury, 
antimony, salt, and other minerals, are shown, as well 
as marbles and building stones. The most interest- 
ing and valuable part of the collection is that of 
the chemical and pharmaceutical products ; quinine, 
sarsaparilla, ipecachuana, tolu, &c. The exhibits of 
alimentary objects illustrate the natural wealth of 
the country, and cannot fail to call attention to its re- 
sources. 

* * * 

Thework of the Class Jury is now practically finished, 
and we have reason to believe that British exhibitors 
will have no reason to complain of the results obtained 
for them by the — jurors, most of whom, if they 
were rather slow to begin, have paid strict attention to 
the arduous and unthankful work. In a short time 
the juries of groups will have to consider the reports 
of the class juries, and confirm or reject the awards 
made. The following list gives the names of the class 
juries as they were finally elected : 

British Members of the International Juries. 


Class. Jurors. Supplementary Jurors. 





Edward Armitage, | Mr. C. W. Deschamps, 
A 


| Mr. 
R. 


Mr. H. W. B. Davis, R.A. 
| Mr. W. W. Ouless, R.A. | 
Mr. W. Hamo Thorny- 
croft, R.A, 
| Mr. Alfred Waterhouse, 
| RA.; P.RLB.A, 
Mr. W. H. White, secre- 
| tary R.ILB.A. 
Mr. William England. 
Mr. T. Campbell Clarke. 
| Professor E, Ray Lan- 
kester, F.R.S. 
Mr. Conrad Cooke, C.E. 
Mr. George Donaldson. 
Mr. H. J. Powell. 
Mr. William Woodall, | Sir Colville Barclay, Bart., 
| bP, C.M.G,. 
Mr. William Wallace. 
Mr. J. Tripplin. 
Mr. Joseph Leigh. 
Mr. J. Stevelly. 
| Mr. Edwin Woodhouse. 
| Mr. Thomas Wardle. 
| Mr. W. J. Ablett. 
| Mr. Joseph W. Tonks. 
| Mr. John W. Woodall. 
| Mr. H. T. Ellicott. 
Sirl. Lowthian Bell, Bart. 
| Sir Henry Roscoe, M.P., 


Mr. J. L. Pollock. 
Mr. R. W. J. Andrews, 


Mr. W. Douglas Hogg, 
F.R.S. M.D. 
Professor W. Roberts- 
| Austen, F.R.S. 
Mr. Clement Le 
Foster D.Sc. 
Mr. D. Pidgeon. 
| Mr. W. H. Massey. 
Mr. William Anderson. 
Professor John Perry, 
F.R.S. 
Sir Joseph Lee. 
Mr. R. E. Middleton. 
Mr. Charles Homes. 
Mr. C, V. Boys, F.R.S. 
Sir Douglas Galton, 
K.C.B., F.R.S. 
Mr. W. H. Preece, F.R.S. 
Sir Bradford Leslie, 
\ KC + 


Neve 


Mr. J. X. Perrault. 


Mr. Henri Vaslin. 


Mr. J. Aylmer. 


Mr. J. Faure Miller, M.D. 
Professor F, Elgar, F.R.S,. 
Dr. C. Meymott Tidy. 
Mr. Richard Bannister. 
| Mr. J. Faure Miller, M.D. 
Sir Vincent Kennett- 
Barrington, M.A, 
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The President of Jury for Group IX. is Sir Colville Barclay, 
Bart., C.M.G. ; the Vice-President of Jury for Group IV. is Mr. 
Joseph Leigh ; and the representative on the Superior Jury is Mr. 
H. Trueman Wood, Commissioner Delegate, 





It was announced that by July 10 all the competitive 
designs for the two bronze medals which are to be dis- 
tributed to exhibitors to whom awards will be allotted, 
and to others who have taken an active part in the 
Exhibition, must be submitted for approval. A delay of 
a week, however, was accorded, and on Wednesday last 
all the designs were submitted to the judges appointed 
to decide their respective merits, in the painted hall of 
the Ecole des Beaux Arts, on the Quai Malaquais. 
The selected design will be reproduced at the Paris 
Mint, and within two months after acceptance the suc- 
cessful competitor must provide the dies and other 
accessories required for the production of the medals. 

* * * 


A somewhat interesting annexe to the Exhibition 
was opened the other day on the Champs Elysées ; it 
forms a supplement to the pavilion of the Ville de Paris, 
and contains the objects sent by workmen exhibitors 
for whom space could not be found on the Champ de 
Mars. The collection is, as may be imagined, a very 
miscellaneous one, and represents a great variety of 
trade and art industries. Such an exhibition as this 
is extremely instructive, as it illustrates how far the 
workman unaided is able to produce the great results 
claimed for him, and how much depends upon the skill 
and judgment of the employer. 

* * * 


The United States Commission have earned the 
distinction of being the last country of importance to 
publish a catalogue. Although it appears thus tardily 
it is a very creditable production, being issued as a 
bound volume of about 250 pages. The map that 
accompanies the volume has been copied from that 
issued with the British catalogue; probably a feeling 
of delicacy on the part of the American compiler made 
him hesitate to acknowledge the source, for it is such a 
very badly executed copy. Nearly 2000 names of ex- 
hibitors are recorded in the index, a large result as to 
quantity, but somewhat misleading, as appears on ana- 
lysis. In the groups devoted to works of art there are 
255 exhibitors, and some highly creditable pictures have 
been contributed. Thanks chiefly to Mr. Pickering’s 
efforts the collection in the Machinery Hall is a very 
high-class one, but the Industrial Court appears to be 
a great disappointment to Americans themselves. At 
least 700 exhibitors are found in those classes devoted 
to education, books, printing, &c., and nearly all the 
objects shown are either current numbers of periodicals, 
reports or catalogues of publications, or of institutions. 
Current numbers of the California Cackler, the cata- 
logue of books in the Young Men’s Christian Association 
library at Meriden, Conn., the file of the Swarthmore 
Phenix, and even Betsy-Ann White’s Three Holes in a 
Chimney, have more of a local than an international 
interest, and do not tend to elevate the standard of 
excellence. 

* * * 


With a grant of 250,000 dols. Americans maintain 
that the United States should have made a much 
better show, but it must be remembered that the grant 
was not authorised till the middle of May, 1888, so that 
there was not much time to do the best that could have 
been done under more favourable conditions. One stipu- 
lation of the decree confirming the grant was that the 
Commissioner of Agriculture at Washington was 
authorised to collect agricultural specimens from the 
several States and Territories of the Union, with the 
object of making a.comprehensive and collective ex- 
hibit, which was to be accompanied with a report 
printed in English, French, and German. This project 
has been only partially successful. 

* * * 


The great 12.60 in. De Bange gun that excites so much 
public attention as it stands outside the Cail Pavilion, 
was tested on the trial ground at Calais on May 7, &, 
and 9 last. Below are particulars of the gun and trials : 


Total length 41 ft. 0.1 in. 
» Weight... 8 47 tons 
Weight of projectile ... 880 Ib. 
Tnitial velocity... ~ ue 2132 ft. 
Range with elevation of 10 deg. 10,000 yards 
” ” ’ deg. 20,770 ” 
Thickness of iron plate penetrated at 
short range... 
Thickness of iron plate 
1500 yards... Ss a aA 
Thickness of steel plate penetrated at 
short range ... = ie ef 
Thickness of steel plate penetrated at 
1500 yards nas 


a ve a 35.43 in. 
penetrated at 
29.53 ,, 


23.62 ,, 


iviaiaaatl 19.69 ,, 
* * * 

Class 61—Railway Material—contains 265 exhibitors, 
of whom 162 are French and 103 foreign. The latter 
are made up as follows: Great Britain, 19; Belgium, 
37; United States, 23; Switzerland, 8; Italy, 4; 
Austria, Bolivia, Spain, and Russia each make two 
exhibits, and Chili, Norway, Holland, and Roumania 
have one exhibitor each. All the principal railway 
companies of France contribute, and several Algerian 
companies—those from Bone to Guelma, and the 
Eastern and Western Railways. Of smaller French 
companies, the exhibitors comprise the Economical 
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Railway Construction Company, the Perigord Com- 

any, the Saint-Quentin-Guise Railway, &c.; other 
exhibitors are the Omnibus and Tramways Company of 
Lyons, and the General Omnibus Company of Paris. 
The Belgian State railways and Belgian constructors 
are well represented, and the Compagnie des Chemins 
de Fer Vicinaux, of Bruxelles, makes a large show. 

* * * 

The present year has been a very fertile one as re- 
gards the production of guide books to Paris, published 
both in French and English. Two of the best are 
decidedly the ‘‘ Paris, 1889,” issued by Hachette, and 
one still more recent called ‘‘ Pour bien voir Paris,” 
compiled by M. Edmond Deschaumes, and published 
by Dreyfous. The book possesses considerable literary 
merit, and is filled with information, not only such as 
is required by the ordinary visitcr, but also on the 
peculiarities of life in Paris, together with the history 
of every quarter and almost of every street. There are 
150 illustrations in the guide, and no less than 25 plans. 

* * * 

The bad weather of Sunday last, combined with the 
numerousother attractions offered by the great National 
Féte, to reduce the attendance of the Exhibition to 
normal proportions. On Monday, however, there was 
a great attendance, the numbers having reached 
309,650; this is, however, less by nearly 50,000 than 
the attendance on Whit Monday. For some reason or 
other, the number of visitors during the last few weeks 
has been somewhat under the average of the first two 
months of the Exhibition. The numbers will probably 
rise again in the autumn. 

* * * 

The Hygenic Congress, one of the most important 
of the Exhibition series, will hold its first séance in the 
amphitheatre of the Faculty of Medicine in Paris on 
Sunday, August 4, and the meetings will be continued 
throughout the week. The work of the congress is 
divided into eight sections as follows: Section L., 
hygiene of infants; Section II., town and country 
sanitation ; Section III., bacteriology in its relations 
to health; Section IV., industrial and professional 
hygiene ; Section V., international and police sanita- 
tion ; Section VI., the hygiene of food ; Section VILI., 
sanitary statistics ; Section VIIT., cremation. No less 
than sixty-nine papers have been already received for 
reading and discussion at the congress. 

. * * 

The “‘ International Trade Union Congress,” as it is 
called, commenced its sittings in Paris on Sunday last. 
It is somewhat strange that men who, in this country, 
will not meet on a Sunday, will consent to do so in 
Paris. Among those representing English unions are 
Mr. Burt, M.P., Mr. Fenwick, M.P., and others repre- 
senting the miners ; Mr. Cook,.member of the London 
School Board, representing the compositors; and 
representatives from the London Trades Council, the 
engineers, and many other important trades societies 
and trades councils. 








INDUSTRIAL NOTES. 

THE July report of the Amalgamated Engineers just 
issued gives a brief epitome of the state of trade in all 
the places where they have branches. Out of a total 
of 325 branches in England and Wales, in only twenty 
branches do the officers refer to the condition of trade 
as ‘‘bad ;” and even in these places it is presumably 
only comparatively bad. Indeed, this is obvious by a 
reference to the diminished number out of work, on 
donation benefit. Out of the twenty places returned 
as bad, six of them are small branches in country dis- 
tricts, while the other fourteen are mostly in the tex- 
tile centres of industry. Nevertheless, in the whole of 
the Manchester district trade is described as ‘‘ mode- 
rate,” which, from the workmen’s standpoint, means 
fairly good. In Scotland only one branch refers to the 
state of trade as bad. In Ireland four places are so 
characterised. In Canada, out of seven branches, 
trade is described as ‘‘ bad” by three of them, mode- 
rate by another three, and one omits to send any 
report. In the United States the state of trade is 
described as bad in fourteen places out of thirty-eight; 
in no single case is it said to be good. The total 
number of members, at the date of the report, was 
57,070. Of these 999 were on donation benefit ; 1281 
were on the sick list; and 1787 were in receipt of 
superannuation benefit. There were on donation 
benefit 429 less than in June, and fewer by 1422 than 
in June last year. The number unemployed is now 
only 1? per cent. of the total membership. 

The report points to the advance in wages given to 
the members in various parts of the United Kingdom, 
as well as concessions in the hours of labour and pay 
ments for overtime, as evidence of the flourishing state 
of trade. At Newport the wages have been advanced 
2s. per week in contract shops, and 3s. per week in 
marine repairing shops, and an advance is also reported 
in Leigh, in Lancashire. These advances ‘‘ have been 
obtained without sixpence of expense.” Some conces- 
sions have also been obtained in Ireland, wages havin 
been advanced. In Cumberland, at the great stee 
and iron works, and in Yorkshire, the hours of labour 





have been reduced ; increased rates of pay have been 
given for overtime work, and the rates of wages gene- 
rally have been advanced. The Council of the Engi- 
neers’ Society are preparing a general schedule of 
‘trade customs” in the several districts where the 
society has branches, as to rates of pay in the different 
branches of the trade, overtime rates, night shifts, 
board and allowance to members when working away 
from the shops, or out of town, beyond a specified 
distance, &c. These trade customs were at one time of 
great importance, but latterly there has been a ten- 
dency to uniformity in most of the chief centres of 
industry. By an overwhelming majority of the mem- 
bers, a special levy of 6d. per member has been carried 
for the contingent fund. This levy is probably in- 
tended for any emergency that may arise in regard to 
wages, the hours of labour, &c., in districts where con- 
cessions have been refused. 

The members of the Engineers’ Society are agitating 
for an advance in wages at Kilmarnock, Rotherham, 
and Swansea ; at the latter place members are cau- 
tioned not to accept less than 32s. per week. In the 
other districts they are requested to wait upon the 
branch secretary before accepting work, or to refrain 
from visiting the localities in search of work until a 
settlement is arrived at. 





The Ironfounders’ monthly report, which brings up 
the state of trade to the end of the first week in July, 
says: ‘‘ Trade is indeed good, and there are indications 
on every hand that we shall enjoy a long season of 
prosperity. The buoyancy which has marked the 
ironmoulding branch of industry ever since the present 
year commenced, is not only maintained, but month by 
month the figures continue to show a substantial im- 
provement.” The number of unemployed members 
now is less than in any year since 1872; while the per- 
centage of unemployed to the total membership is even 
less than at that date. The state of trade, as sum- 
marised in the return, shows that the demand for 
labour in this branch of the iron trade ‘‘is now running 
high.” Four branches refer to the state of trade as 
bad,” or ‘‘ very bad ;” but in these there are only 
368 members. In seventy places, where there are 
branches with an aggregate of 9070 members, trade is 
said to be ‘* good,” or ‘‘ very good.” The number on 
donation benefit is only 213, showing a decrease of 11 
in the month; on the sick list 324, decrease 14; on 
superannuation 529, an increase of 5. The total 
number of members is now 12,822. The total balance 
of cash in hand is 24,9897. 12s. 2d. In forecasting the 
future the report states that ‘‘ manufacturers and ship- 
builders are well booked forward with orders, nume- 
rous contracts are coming out, and many great under- 
takings are in contemplation.” At the royal arsenals 
and dockyards the men are fully employed. 

The quarterly audit of the Ironfounders’ Society 
shows that each member pays over Is. 2d. per week as 
contribution, for first-class members Is. 3d. per week ; 
an amount far in excess of that paid to the very best 
friendly society. Of course the benefits are greater, 
but it, at the same time, shows the provident side of 
the artisan classes. By a general vote of the society 
‘* coremakers ” are now to be admitted as members of 
the society. Hitherto they have not been regarded as 
eligible for admission to the Ironfounders’ Union. In 
some of the branches there was a very heavy vote 
against the proposition to admit them, notably in 
Blackburn, Bolton, Oldham, Salford, and Sheffield. 





In North Staffordshire the iron trade is in a flourish- 
ing condition. Orders are coming in continuously, and 
the demand generally exceeds the supply. While the 
demand increases, there is a falling off in the supply, 
for the men have been unable to stand the heat of the 
weather and the furnaces. In some cases the puddling 
furnaces have had to stop, a sufficient supply of men 
not being forthcoming to start at the commencement of 
the turn. It is said that there is the greatest diffi- 
culty in keeping some of the mills running. The 
orders in hand cannot be executed fast enough, because 
of the scarcity of puddled iron. To meet this diffi- 
culty it is proposed to erect eight more furnaces, at 
Berry Hill; but the question is, where are the men to 
come from? At other works, such as the Silverdale 
Iron Works, the Knutton Iron Works, and at the 
Black Bull Works, the output of the furnaces is not 
sufficient to keep the mills running full time, and some 
mills have had to stop for want of puddled iron. 

In the South Staffordshire district the question of 
Monday work is being taken up with some vigour. At 
a meeting held in Wolverhampton the following reso- 
lution, which will explain itself, was carried unani- 
mously: ‘‘ That this meeting of the ironworkers of 
the Wolverhampton district considers Monday work, 
with its consequent Sunday labour, opposed to the 
best interests a both employers and workmen, and is 
in favour of its general discontinuance.” The upward 
tendency of prices at the ironmasters’ quarterly meet- 
ing, held at Wolverhampton, shows that all kinds of 
iron are fetching much higher rates than in the April 

uarter, in some cases from 15s. to 20s. per ton above 
the previous quarter day. 





The ironworkers in the Smethwick district have re- 
solved to demand an immediate advance of 10 per cent. 
in their wages, their representatives being instructed to 
lay the claim for such advance before the Wages Board. 

It has been intimated to the Consett Iron Company 
and their workers that the prices obtained during the 
last three months warrant an advance in the wages of 
the workinen of 24 per cent. during July, August, and 
September of this year upon the rates of the three 
preceding months, or 3 per cent. above the standard 
rates. The advance is based upon Mr. Waterhouse’s 
report to the Wages Board. 





In the Cleveland district it appears that the number 
of furnaces in blast is 102, or six more than a year ago, 
though two less than in May last. One of those which 
have ceased blowing belongs to Messrs. Bolckow, 
Vaughan, and Co., and the other to the Consett Iron 
Company. Of the total in blast 60 were producing 
Cleveland, and 42 hematite and other kinds. There 
was a decrease in the output of pig iron of all kinds, 
and stocks have been reduced by some 14,786 tons. 
The accountant’s return for the last quarter has been 
such as to effect an advance of the blast furnacemen’s 
wages 1} per cent., being now 1 per cent. above the 
standard, instead of + below the standard, as during 
the past quarter. The certified selling price for the 
previous quarter was 33s. 10.93d. per ton ; for the cor- 
responding quarter of last year it was 32s. 1. 14d. per ton. 





The wages question among the Durham miners has 
advanced a step by a conference with the coalowners. 
The employers offered 5 per cent advance for the 
three months—August, September, and October—with 
a further advance of 5 per cent. in November. This 
offer, the miners representatives stated, they were not 
able to accept, but they would lay the whole question 
before their members at the earliest moment. The 
masters claim, and, indeed, the men do not deny it, 
that the sliding scale has saved the Durham men Sean 
some of the reductions suffered by other districts, and 
further, that employment has been more regular than 
elsewhere. 

In the Derbyshire colliery districts the advance in 
wages, known as the Yorkshire compromise, has been 
obtained without a contest, not a man or boy in all the 
county having had to stop work. The miners in 
these districts are subscribing towards the fund for 
helping the Somersetshire men, and the men on strike 
in Lancashire. A very satisfactory, and even generous 
settlement has been arrived at in connection with the 
Renshaw Park Collieries, where an adjustment of wages 
and weight has been made. For the future the men 
are to be paid at the imperial rate of 20 cwt. per ton, 
instead of at the pit weight of 22 cwt. per ton. It is 
stated that the masters instead of higgling over frac- 
tions, gave the advantage to the miners in all instances. 
Such conduct is favourably commented on by the men. 

The strike in the Somersetshire coalfields continues. 
The men have been out more than a fortnight, all the 
ponies being brought to the surface for a brief holiday, 
where they appear to enjoy the light and fresh air. 
The men seem to be in a state of perfect happiness and 
contentment. They regard their weekly support as 
being perfectly secure, because the National Union 
of Miners are making themselves responsible for the 
strike pay. The only bit of excitement in the district 
has been caused by the women, who have been making 
it lively for the few men who have continued at work. 
About twenty-three of these ladies, mostly with babies 
in their arms, were prosecuted for intimidation ; but 
the magistrates let them off with a caution, being 
bound over to come up for judgment when called upon. 

The strike of the miners at Leigh, in Lancashire, 
continues, and at present both sides seem determined 
not to give in. But as the dispute has reference to 
the settlement effected in most of the other districts, 
namely, the Yorkshire compromise, it is not likely to 
be prolonged. In South Wales the agitation is still 
going on with reference to the adoption of a sliding 
scale, the precise details of which have not yet been 
agreed upon. Some of the miners insist upon their 
proposed scale oe adovted in its entirety, but of 
course there must be some kind of open hand in a 
conference. Doubtless a compromise will be arranged. 

In the Scotch mining districts some discontent exists 
as to the way in which the 5 per cent. advance has 
been computed——not upon the two recent advances of 
10 per cent. and 5 per cent. respectively, but upon the 
previous rates of wages prior to the advance. The 
men ask that this shall be rectified in the second 
advance in October next. In Ayrshire the men have 
decided to strike in August if the advance is not pre- 
viously conceded. 





Tue INSTrrcTION OF MECHANICAL ENGINEERS IN PARIS : 
ErratumM.—In our notice last week of the votes of thanks 
passed at the conclusion of the meeting on Thursday, the 
4th inst., the name of M. Vaslin, who was associated with 
Mr. Henry Chapman, as honorary local secretary, and 
who aided so much in carrying out the arrangements 
which made the meeting such a success, is by an error 
given as M. “ Vallot ” (see page 39, centre column, line 31 
from the top). 
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THE OTIS ELEVATORS IN THE EIFFEL TOWER. 
(For Description, see opposite Page.) 
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Ow the present and opposite pages we continue our 
account of the lifts in the Eiffel Tower. Last week we 
dealt with two out of the three systems. The last, the 
Otis lift (Figs. 12 to 27), resembles the Chrétien crane 
in its general arrangement, and is like a tackle act- 
ing inversely, the power being applied direct to the 
movable pulley block, while the free end of the rope is 
attached to the load. The power is derived from an 
hydraulic cylinder 38 in. in diameter and 36 ft. long, 
having a piston with two rods, which are fastened to a 
truck carrying six grooved pulleys of 5 ft. diameter. 
The cylinder is supported on two girders about 131 ft. 
long, inclined at an angle of 6ldeg. 20min. The 
girders carry also the path on which the pulley truck 
runs ; and at their upper ends are mounted six 
stationary pulleys, corresponding with the movable 
pulleys, the whole thus forming a gigantic 12-purchase 
tackle. The rope is quadrupled, being composed of four 
steel wire ropes of 0.79 in. diameter ; the dead end is 
fastened to the top of the girder by means of a whipple- 
tree, so as to secure equal tension on each of the 
four component ropes. The free end of the rope rises 
above the second platform, being guided by flanged 








pulleys ; the four ropes are then divided into two pairs, | 


which pass down each side of the lift track and are 
attached to the truck carrying the cabin. The dead 
weight is partly balanced by a counterweight, leaving 
only enough unbalanced for enabling the cabin to 
descend of itself when empty, and to take with it the 
pulley truck and the piston ; the water pressure is 
admitted into the top only of the cylinder, which is 
thus single-acting. The counterweight consists of a 
long truck on wheels, loaded with pig iron ; it travels 
on a track 148 ft. long, laid on the principal beneath 
to 


portion inclined at 54 deg. 35 min. It is connectec 


the cabin by two ropes 0.9in. in diameter, arrranged | wedges facing each other. 








latforms. The floor of the gangway from front to 
ack of each room is formed of steps pivotted on beams, 
which are adjusted by the conductor to the required 
inclination by means of a lever. The movable steps 
being adjusted by the lever to the horizontal position 
form an actual stairway, downwards or upwards 
according to the direction of inclination of the cabin. 
A safety brake with automatic clutches is applied to 
the counterpoise truck, as well as to that carrying the 
cabin. On each side of the cabin truck, and level with 
the head of the rail, are a set of jaws running ona 


the lift track, near the base of the tower, in a pre a | special lorry. The levers working the jaws carry two 


'steel plates, between which are inserted gun-metal 


When the lower wedge is 


as a six-purchase tackle, and passing over sheaves | pressed inwards, the corresponding jaw clutches the 


above the second platform, whence they descend at 
each side of the lift track, parallel to the main ropes. 


| two faces of the rail; and the motion being retarded 
| by the friction, the facing wedge above forces its way 


The cabins are nearly identical in dimensions with | inwards between the two plates, and thereby increases 


those of the Roux lifts ; seats, however, being provided | the friction. 
for all the passengers, as a precaution against the tilt- | resistance, goes still further home. 


The next wedge, meeting with a greater 
The result is that 


ing movement of the cabin during the journey, owing | the cabin is stopped in a few seconds. Not only 


to the change of inclination of the track, which is ——— 
about 20 deg. steeper between the first and second | unusua 


e of a rope, but even its mere stretching toany 
extent, is enough to bring the brakes into 
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action. The ropes are attached in pairs, not direct to 
the cabin truck itself, but to a bracket mounted upon 
two axes which are fixed on the truck ; two grooves in 
the bracket, forming ares of circles, allow of its swing- 
ing upon either one of the two axes, and in so doing it 
liberates by means of a tappet a spring, which acts 
through a lever upon the lower wedge of the safety 
clutch, thus causing the clutch to grip the rail and stop 
the descent of the cabin. Should all the ropes happen 
to break simultaneously, a centrifugal governor inside 
the lorry that carries the clutch liberates the spring 
as soon as the speed of descent exceeds 10 ft. per 
second. 








THE LIFTS IN THE EIFFEL TOWER. 
To THE Eprtror or ENGINEERING. . 

Str,—In your report of the Paris meeting of the Insti- 
tution of Mechanical Engineers, published July 5, Mr. 
Hall, representing the Otis Company, is made to claim an 
efficiency of 80 per cent. for the lifts erected by his firm, 
coupled with an expression of pride in such a result. 

Turning to the figures given by M. A. Ansaloni on 
another page of the same issue, it would appear that Mr. 
Hall’s statement needs some explanation. M. Ansaloni 
states that 1728 gallons of water are expended on each 
trip ; that the head available is 393.5 ft.; and that the 
vertical height of lift is 377 ft. If these figures are cor- 
rect, 18,036 foot-pounds are expended on the average for 
each foot of vertical movement of the load. 

M. Eiffel stated that the lifts were ultimately arranged 
to carry 40 passengers only instead of the stipulated 50. 
Mr. Hall, correcting this, claimed to have actually lifted 
46, and we may fairly take this as the maximum. Allow- 
ing 11 stone for om passenger, the aggregate weight is 
7084 Ib., and the effective work done per foot of rise is 
7084 


The efficiency is therefore ~—— = 
18,036 


7084 foot-pounds. = 
39.2 per cent. instead of 80. 

It will be replied that the path was curved, the weight 
consequently varied, and the distance travelled was over 
400 ft. along the curve, as against 377 ft. of actual lift. 
These objections will be much more than met by assuming 
that the gross distance travelled by the cage was actual 
vertical lift. 

M. Ansaloni gives the piston diameter as 38 in. De- 
ducting for two piston rods, say, 3 in. in diameter each, 
the effective area will be 1120 square inches. The pressure 
due to 393.5 ft. head is 170 Ib. per square inch, The ratio 
of cage travel to piston travel is 12, so that 1 in. of piston 
movement produced 1 ft. of cage movement. The power 
exerted by lin. piston movement is then = 170 _ 
15,866 foot-pounds, and on the assumption made, the 

7( 
15,866 

The explanation will probably be found in the fact that 
a large proportion of the weight of the cage is left un- 
balanced, for the purpose of overcoming the internal 
resistances in descent, and this weight has been added to 
that of the “sr a yers and calculated as useful load! This 
course is 0 rr pane improper, and it is certainly not 
customary among manufacturers, the practice being to 
allow friction for the complete trip up and down before 
calculating efficiency ; in other words to credit the useful 
load only. Were it otherwise there are plenty of English 
lifts for which efficiencies ranging from 85 per cent. to 90 
per cent. might be claimed. Calculated in the ordinary 
manner we are accustomed to obtain from 60 per cent. to 
80 per cent. under varying conditions. Was not Mr. 
Hall’s expression of pride a trifle precipitate ? 

Ve are, Sir, yours faithfully, 
ARCHD. SMITH AND STEVENS, 

James Works, Battersea, July 10, 1889. 


efficiency becomes =44.5 per cent. 








BOILER LEGISLATION. 
To THE Epitor or ENGINEERING. 

Srr,—In an article in your last week’s issue on the 
Steam Boiler Insurance Bill and Steam Boilers Bill it is 
stated that “either Bill would be an undisguised blessing 
to the insurance companies,” but it may be inferred from 
some of the other remarks that they would not be quite so 
much of a blessing to boilerowners. For instance, it is 
stated that ‘‘ within six months of the Steam Boilers Bill 
coming into force nine-tenths of the extra hazardous boiler 
risks would have disappeared, while those which fall some- 
what short of this description would have been repaired 
and strengthened.” 

Now it cannot be denied that this would be a most de- 
sirable consummation, but it is clear that much inconve- 
nience and expense would be imposed on owners before it 
can be arrived at, and this being so, it is unlikely that 
they will view the proposed legislation with favour. The 
interests of the insurance companies and the owners, how- 
ever, are not the only points to b» considered, for great as 
these are, the interests of the public at large must not be 
overlooked. The essential principle of the Steam Boilers 
Bill is that inspection of every boiler by some competent 
person is to be insisted upon, and before this principle is 
accepted the question may well be asked whether the re- 
sults which may be achieved will justify the passing of 
such a Bill. Hitherto there has been no compulsion about 
the inspection of boilers, and the average annual number 
of explosions and of deaths are as follows : 

Explosions. Deaths. 
For the ten years from 1869 to 1878 69 7 
. » 1879,, 1888 $6 33 

Some of the boilers which exploded were under the 
inspection of boiler insurance companies, others were 
practically not inspected at all, and in a number of 


” 


instances the explosions would not have been prevented 
by any system of inspection that could be devised, but 
taking the figures as they stand, it may be said with ap- 
proximate accuracy that during the past ten years the 
annual rates of explosions and of deaths therefrom have 
been diminished by one half, as compared with the pre- 
ceding ten years. Assuming that no further diminution 
takes place in the next decade, and making no deduction 
for explosions resulting from gross negligence or other 
preventable causes which inspection would be powerless 
to prevent, we have to deal with thirty-six explosions and 
a fois of thirty-three lives annually, surely not very 
alarming figures. In order to reduce them it is proposed 
to compel every owner to have his boiler inspected by 
some competent person. To insure the carrying out of 
such a scheme it should be the duty of some person to 
see that every boiler gets its certificate of inspection, and 
of another or the same person to decide that the in- 
spector is a competent man. 

In the Steam Boilers Bill it is proposed that the annual 
certificates should be forwarded to the Board of Trade, 
and considering the number of boilers in use in the United 
Kingdom the mere filing of these certificates will involve 
an increase of expenditure for that department which can- 
not well be calculated. The task of seeing that every 
boiler has got a certificate is to be left in the hands of the 
existing Government Inspector of Mines and of Factories, 
and if the work is to be thoroughly done, this also will 
involve a considerable increase of expenditure of public 
money. 

The decision as to the competency or otherwise of the 
inspector is apparently to be deferred until an explosion 
takes pipes, eg an inquiry is to be held and the costs 
of such inquiry, together with some specified fines, are to 
be imposed upon any person found blameworthy. This is 
merely carrying out the plan which was supposed to have 
been embodied in the Boiler Explosions Act, but which so 
far as the imposition of penalties is concerned, has been 
found to be inoperative, and instead of passing another 
Bill to include compulsory inspection, the simpler course 
would seem to be the amendment of the Boiler Explosions 
Act, so that the Board of Trade may be authorised to 
impose penalties; or putting it in another way, why 
should not a boiler explosion be treated as a misdemeanour 
in the same way as the emission of black smoke from a 
manufacturer’s chimney or the firing of a domestic 
chimney? If the owner of an exploded boiler can show 
that he has taken all reasonable precautions let him be 
excused, but if he cannot do this then let him be fined. 
Legislation on some such lines would be infinitely less 
irksome, and probably no less effectual, while at the same 
time much less costly to the British taxpayer than any 
attempt to inforce inspection of all boilers. 

ours faithfully, 
R. CHartes LONGRIDGE. 

Knutsford, July 17, 1889. 





HYDRAULIC RAILWAY SIGNALS. 
To THE EpITor oF ENGINEERING. 
S1r,—The hydraulic apparatus for actuating railway 
switches and signals exhibited in the Italian Section of 
Class 61 of the Paris Exhibition, and described in Ener- 
NEERING of July 12, 1889, is similar in many respects to 
the invention patented by me in 1881, No. 120. 

The idea embodied in the latter was to combine hy- 
draulic apparatus with existing hand-locking gear, the 
apparatus being actuated by the movements of a wire or 
wires as at present, the main objects aimed at bein 
economy of labour and the power of moving signals po | 
points for longer distances than are pencil with hand 
power alone. 

The problem was not so difficult as the one which 
Messrs. Bianchi and Sirvettaz have apparently solved 
with success, but it possessed this advantage over their 
system, that it was adaptable to existing arrangements 
and would not have interfered to any great extent with 
existing patents. 

One of our Board of Trade inspectors thought well of it; 
a prominent manufacturer was half inclined to take the 
matter up, and the engineer of an important railway 
offered to permit the gear to be erected at a station on 
the line at the cost of the inventor. However, want of 
funds prevented my pushing the matter, and the patent 
lapsed. Some form of hydraulic apparatus would evidently 
be an immense boon to the signalmen employed on our 
railways. 

The hand pump and the accumulator, the small high- 
pressure pipe and the return pipe, the mixture of glycerine 
and water, all formed part of the apparatus described on my 
patent ; but the piston and cylinder was a simple double- 
acting contrivance actuated by a slide valve, and this by 
a pull wire. 

wo pipes, the high-pressure main and the low-pressure 
main or return, were only required for actuating any 
number of signals or switches. 
Yours truly, 
. T. BUCKNILL, 
Lieut.-Colonel, R.E. (Retired.) 





THE VALVE GEAR OF THE “STRONG” 
LOCOMOTIVE. 
_To THE Eprtor or ENGINEERING. 

Sir,—Kindly grant space fora few brief remarks on the 
two letters in your last issue from Mr. Payton and Mr. 
Morison. 

Both these letters are in accord and substantially repeat 
what Mr. Payton has already said in his former letters in 
the abortive attempt to prove identity of my invention 
with that of Mr. Hackworth. In reply I simply refer to 





my letter of the 29th of June last. 
submit that Mr. Payton ought to have acquired full 


knowledge of the subject and existing facts before he 
engaged in this correspondence. Perhaps he is not aware 
that Mr. Marshall became licensee under my patent in 
1882, and subsequently proposed the joint working of my 
patent right. e German patent was granted for my 
invention, which shows that the German Patent Office 
holds my invention to be new and different from Hack- 
worth’s. 

Mr. Morison will, no doubt, be surprised to learn that 
in the engines built by his firm the radius rod (sling link) 
is turned upside down as he terms it. 

y letter contains no statement which is misleading, 
and I object to Mr. Morison’s allegation. 

In re Richardson v. Union Steamship Company, the 
defence was complete at the end of May last, and the 
trial would have been heard about November next. The 
plaintiffs claimed a royalty of 3s. per circular inch, which 
represented a very considerable sum on the two engines 
a question, but they withdrew their case early in June 
ast. 

This step required, of course, the consent of the defen- 
dants, and a small sum changed hands but not in the 
shape of royalty. 

Wyllie’s patent is covered by Bremme’s patent, and the 
plantiffs by withdrawing from this action acknowledge 
this fact. 

Yours truly, 
Gustav A. C. BREMME. 

79, Windsor-road, Tuebrook, Liverpool, July 13, 1889. 





THE TRANSMISSION OF POWER BY 
COMPRESSED AIR. 
To THE Epiror OF ENGINEERING. 

Srr,—I have read with much interest your articles on 
the above, but I cannot help thinking that the statements 
of efficiency giving in the concluding article on pages 715 
and 716 of your issue of June 28 are somewhat liable to 
mislead. 

The power given out by the motor when the air is used 
cold is compared with that given out by the steam cy- 
linder of the compressing engine, and the efficiency 1s, 
according to the figures given, correctly stated as 46.2 per 
cent., but in the other cases where additional power is 
given to the air by means of heat and water injection, no 
allowance is made for this additional power, which should 
be added to that given out by the steam cylinder before 
comparing with it that given out by the motor. 

If this is done, in the second case it will be seen that to 
raise the cubic metre of air compressed to 85.3 Ib. per 
inch (=18.55 lb. of air) from 53 deg. Fahr. to 200 deg. 
Cent. (=392 deg. Fahr.) will require 1496 heat units, or by 
Joule’s equivalent 1,154,912 foot-pounds. 

This added to the 1,247,692 foot-pounds given out by 
the steam cylinder makes 2,402,604 foot-pounds, and the 
power given out by the motor (given in this case as 810,000 
sere sete is not 64.8 but 33.7 per cent. of the total 
power supplied to the air. 

In the same way the injection of water increases the 
power by the additional expansive force of the vapour 
produced, but at the expense of extraneous power which 
should be added as before to that given out by the steam 
cylinder before the real efficiency can be obtained. 

Yours faithfully, 
Srpyey R. Lowcock. 

12, Bennett’s Hill, Birmingham, July 15, 1889. 





THE EIGHT HOURS’ MOVEMENT. 
To THE Epiror oF ENGINEERING. 

Sir,—The letter of Mr. George Halliday upon this 
subject in your issue of the 5th inst. certainly contains 
some points worthy of careful attention. There is evi- 
dently much misapprehension in the minds of many who 
write upon such matters, in regard to the actual ideas and 
— of working men upon the duration of working 

ours, ; 

The conclusion arrived at in the article which appeared 
in ENGINEERING of June 28, that many of the most 
thoughtful workmen have made no calculations on the 
subject, I believe to be perfectly true ; in this way, that 
though not so blind as to be unaware of its importance to 
the country at large, they yet prefer to look to their own 
individual welfare for the time being, and consequently 
avoid this, as well as other controversial or political topics 
affecting them. The settlement of such vital matters by 
Parliament is, however, surely not likely to be antago- 
nistic to the exact views of the working men, or to their 
individual interest, provided they continue to deal with 
their own specially elected representatives in a fair 
manner. 

The risks of too much or too little being done by Par- 
liament lie more with the working men than they ma 
be inclined to think, and from recent conversation with 
some well-known members of the House of Commons, 
learn that one of the great difficulties they have hitherto 
experienced is the obtaining of sufficiently definite and 
reliable information from the trades unions on which to 
base their conclusions on these matters. But this cannot 
actually be said to apply with equal force now, because 
the practical knowledge and experience introduced into 
the House by Mr. Broadhurst and one or two other 
members is quite sufficient to dispel all illusions, if rightly 
interpreted, and whenever invidious comparisons are 
drawn between our own workmen and those of Germany 
or any Continental country, the invariably decisive, if 
sometimes unpalatable, opinions of these gentlemen ought 
to be caneully noticed, as indicating some of the real 
undercurrents of thought in the minds of trade unionists 
and all honest working men. 

Ian, Sir, yours, &c., 
Wy. HILiier. 

1, Abercrombie-street, Battersea Park-road, 8.W., 





July 16, 1889. 
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NOTES FROM THE NORTH. 
GrLascow, Wednesday. 

Glasgow Pig-Iron Markct.—There was a somewhat 
irregular tone amongst the iron warrant brokers in the 
Glasgow market last Thursday forenoon. The price of 
Scotch warrant iron was run up to 44s. cash per ton, but 
it came back again and closed as on the preceding 
day. The closing settlement prices were : Scotch iron, 
43s. 104d. per ton; Cleveland, 39s. 44d.; hematite iron, 
49s. 6d. per ton. There was no market in the after- 
noon owing to the occurrence of the Glasgow Fair holi- 
days, which, so far as the pig-iron market is concerned, 
lasted till yesterday. On the resumption of business 
yesterday forenoon there was quite a firm feeling dis- 
played amongst holders of warrants. It was announced 
that all Scotch special brands had been advanced in 
price by the makers from 6d. to 1s. per ton. Scotch 
warrants advanced in price 4d. per ton in the fore- 
noon, and 13d. in the afternoon, or 54d. in all. The 
price of Cleveland rose 74d. per ton, and that of hematite 
iron 43d. per ton; and the settlement prices at the 
close were—Scotch iron, 44s. 44d. per ton; Cleveland, 
40s. ; hematite iron, 50s, per ton. here was a further 
hardening of prices in the market to-day in sympathy 
with the cheering accounts from the principal manufac- 
turing districts in England. At the close of the market 
in the forenoon buyers were offering 44s. 64d. per ton 
cash for Scotch warrants, 40s. 14d. cash for Cleveland, 
and 50s. 14d. for Cumberland hematite warrants. Prices 
went up still further at the afternoon market, busi- 
ness being reported done in Scotch warrants at 44s. 
7d. to 44s. 9d. cash per ton. At the close buyers 
were offering slightly higher rates for Cleveland and 
hematite warrants, especially for the former. The follow- 
ing are the prices of several of the Scotch special brands, 
possibly modified or advanced a little to-day: Coltness 
No. 1, 56s. per ton ; Langloan, 55s. ; Calder and Summer- 
lee, 53s. 6d.; Gartsherrie and Glengarnock, 53s. ; Eglin- 
ton (at Ardrossan), 45s.; Shotts (at Leith), 58s. 6d. ; 
Carron (at Grangemouth), 53s. Gd. The number of blast 
furnaces in actual operation still remains at 82, as com- 
pared with 85 at this time last year. There are further 
inquiries from the Continent and the United States, and 
Canada has been coming forward with orders more freely 
of late than for some time previously. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 7774 
tons, against 7052 tons in the corresponding week of last 
year. They included 730 tons for the United States, 610 
tons for Canada, 140 tons for South America, 135 tons 
for India, 370 tons for Australia, 190 tons for France, 
490 tons for Germany, 410 tons for Holland, 160 tons for 
Belgium, smaller quantities for other countries, and 3790 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores yesterday afternoon stood 
at 1,025,199 tons, as compared with 1,025,936 tons yester- 
day week, thus showing for the week a decrease amount- 
ing to 737 tons. 


Shipments of Machinery, &c., from the Clude.—The 
foreign and colonial shipments of machinery, &c., from 
the Clyde, reported during the past two weeks, in- 
cluded the following: Locomotive engines, of the value 
of 18,245/., for Bombay and Huelva; jute-working, sugar- 
crushing, ricemaking, and other machinery, valued at 
21,0007. ; sewing machines, of the value of 7900/.; blooms, 
billets, plates, bars, and other steel manufactures, valued 
at 10,500/., chiefly for New York, Huelva, Boston, Cal- 
cutta, Sydney, Canada; pipes and other castings, plates, 
sheets, bars, tubes, and miscellaneous iron goods, of the 
value of 46,5000. - 


Fairfield Shipbuilding and Engineering Company, 
Limited.—A few days ago a prospectus was issued for the 
conversion of the Fairfield Shipbuilding and Engineering 
Company from a private into a public limited concern, 
with a capital of 750,000/., divided into three issues—6 per 
cent. accumulative preference shares of 10/. each ; ordinary 
shares of 10/. each; and 44 per cent. debenture stock, 
250,000. each. The directorate includes four members of 
the private concern and Sir William M‘Onie, engineer, 
late Lord Provost of Glasgow. 


Royal. Society of Edinburgh.—The concluding meeting 
of this Society for session 1888-89 was held on Monday 
evening, Professor Chrystal presiding. In closing the 
business of the session, the chairman said that there had 
been eighty-seven communications made to the Society 
during the session, of which twenty-one were in the de- 
partment of natural philosophy, and sixteen in mathe- 
matics. One of the questions, he said, in which the 
Society took a considerable amount of interest, was the 
matter of the Government grants. There had been re- 
cently some reorganisation of the machinery for managing 
the Government grants, but, as he showed, the workers 
in the provinces would be little benefitted by the change. 
If the young workers in Edinburgh were desirous that 
they should get their share of the grants, some alteration 
of the arrangements would have to be made. These ques- 
tions suggested the necessity of union among scientific 
men outside the great centre. 


Revaluation of Lanarkshire Iron and Steel Works.—The 
income-tax assessors in the county of Lanark have re- 
cently resolved on revaluing those industrial establish- 
ments throughout the country which are connected with 
the production and manufacture of iron and steel, for 
taxation purposes. For their assistance and guidance 
they have intrusted that important duty to Mr. Graham 
Stevenson, engineer, Airdrie, a gentleman who is highly 
competent as a professional expert for carrying out such a 
delicate trust. 


The Late Mr..W. M. Neilson, and Mr. Walter 
MacLellam.—It is stated that Mr. Walter Montgomerie 
Neilson, the eminent locomotive engineer, who died quite 





lately, has left property worth 600,000/., a large portion | 


of which came through his father, the inventor of the hot 
blast in iron smelting. Mr. Walter MacLellan (of the 
firm of P. and W. MacLellan), whose death took place 
four or five weeks since, was worth, is is said, at the time 
of his retirement from business some six years ago, about 
half a million sterling, much of which, however, he at that 
time made over to his sons, who are now partners in the 
business with several other relatives. 


Mining Institute of Scotland.—A meeting was held at 
Hamilton last Thursday night, Mr. J. 8. Dixon, in the 
chair. Mr. F. J. Rowan’s paper on ‘‘Gas-Fired Boilers ” 
was partly discussed, after which Mr. T. H. Mottram 
read a paper on “‘ A Dook Pumping Engine Actuated by 
Naphtha.” The machine described is a patent petroleum 
engine recently erected at No. 5 Rosehall Pit, belonging 
to Messrs. Robert Addie and Sons, Coatbridge, for the 
purpose of working an underground pump. In non-fiery 
mines, where small quantities of water were required to 
be dealt with, which would not warrant a large outlay, 
this engine seemed to be an admirable arrangement, pro- 
vided ordinary care be exercised, and where also the ex- 
haust can be conveniently conveyed, as in the present 
case, direct to the upcast shaft, without passing Patan 
the working places. <A further paper by Mr. Allan An- 
drews on “‘ Air Vessels ” was read, and the committee of 
the Institute submitted a portion of their report on ‘‘Coal 
Cleaning.” The information has been gathered on the 
spot in England, and is being collated. It was stated 
that the washers and pickers m use at Scotch collieries 
were quite as 


ood as the English, and steps were taken 
to have them 


escribed in the report also. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on Change was good and the market was firm. A fair 
amount of business was transacted at higher rates than 
ruled a week ago, and buyers were considerably more 
numerous than sellers. At the opening of the market 
business was done at 39s. 6d. for prompt f.o.b. delivery 
of No. 3 g.m.b. Cleveland pig iron, but befure the close 
this quality changed hands at 39s. 9d. per ton, and sellers 
were not particularly anxious to dispose of it even at this 
figure. Merchants’ lowest quotation was 40s. Middlesbrough 
No. 3 warrants were 39s. 9d. cash with sellers rather 
scarce. Stocks continue to decrease rapidly. East coast 
hematite pig iron is now quoted 52s. per ton for Nos. 1, 2, 
and 3. All kinds of manufactured iron is in good demand, 
and as might be expected after the advances made in 
Staffordshire, prices here have improved, especially with 
regard to bars, which are now quoted—common bars, 
51. 15s. per ton, and best bars 6/. 5s., less 24 per cent. dis- 
count. Ship-plates are 6/. 5s. ; boiler plates, 7/. 5s. ; and 
ship angles, 5/. 12s. 6d., allless the usual discount. Steel- 
makers are fairly busy. but the demand for plates and 
angles is not very good. Rails are in good request, and 
heavy sections are quoted from 4/, 12s. 6d. to 4/. 15s. per 
ton. 


Cleveland Miners and their Wages. —On Tuesday after- 
noon the representatives of the Cleveland miners and 
their employers met at Middlesbrough with reference to 
the wages question. It will be remembered that the 
employers offered a 5 per cent. advance for six months 
from the end of last June, with the right of referring to 
arbitration the question whether any increase should be 
given beyond the 5 per cent., and the delegates now re- 
yorted that the miners were against accepting the offer. 

he employers expressed regret at being unable to put 
before the men a better offer. The price of pig iron, as 
ascertained since the last meeting between the owners and 
men, was just under 35s. per ton, so that the miners 
would have got what they would have been entitled to 
under the sliding scale had iron been at 38s. per ton. We 
understand that the Cleveland miners intend to hold 
meetings at their various] odges to consider the situation. 
The men consider that they have been underpaid for 
some time past, and a large section of them are in favour 
of reducing the output with a view of running down the 
stocks of pig iron, as they believe the large stocks have 
kept down prices and wages. 


Wages in the Steel Trade.—A settlement has just been 
concluded between Mr. Hilton, the manager of Messrs. 
Bolckow, Vaughan, and Co.’s extensive steel works at 
Eston, and Mr. Trow, the secretary to the Associated 
Tron and Steelworkers’ Association, by which an advance 
of 44 per cent. has been conceded to the workmen over and 
above what was shown by the sliding scale which has just 
lapsed after being in operation for two years. The scale 
has been renewed for two years more with the addition of 
this 44 per cent. upon the old standard rate, and the as- 
certainment is to be taken every two, instead of three 
months for the purpose of fixing wages. The men have 
really 5 per cent. advance—4 per cent. upon the ascer- 
tainment and 44 conceded us above stated. They are now 
84 per cent. above the wages ruling when the sliding scale 
was first adopted in 1887. The matter was pending for 
some time, the representatives of Bolckow, Vaughan, and 
Co. at first offering only 24 per cent. upon the old scale, 
but ultimately closing at 44 per cent. on account of the 
greatly improved prospects of trade and improving prices. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Important Resolution of Collicrs.—At a meeting of Der- 
byshire miners held on Saturday, the following resolu- 
tions were carried unanimously: ‘‘That we a our- 
selves to continue the payment of the weekly levy of 6d. 


per man until all the advance questions in the kingdom 
| are settled on the Yorkshire terms.” ‘‘ That we all agree 
| to join the Derbyshire Miners’ Association at ouce.” 


Great Demonstration of Miners at Barnsley.—The largest 
demonstration of miners held in this district since 1874 
took place on Monday at Barnsley. Fully 40,000 persons 
took part in the demonstration, and there were over 40 
bands of music in the procession. ‘The Yorkshire Miners’ 
Association is now stronger than it has ever before been, 
and new members and new lodges are continually being 
added, so that it appears not unlikely that before long 

wractically all the miners in Yorkshire, from Barnsley to 

radford and from Leeds to Sheffield, will belong to it, 
and thus the entire district be welded into one common 
bond of union, acting in one solid body. This unity is 
already having a very marked effect upon the miners at 
their work, and deputies and other officials going amongst 
them in the pit find in many instances a change in tone, 
and a readiness to press demands and to make claims which 
has not been noticeable fora longtime. The meeting was 
addressed by Viscount Curzon and several members of 
Parliament. Resolutions supporting miners’ unions were 
adopted. 


Trade with the United States.—The statement of exports 
from Sheffield consular district to the United States et 
a total value for the quarter ended June 30, of 144,6781., 
against 154,694/. for the corresponding quarter of last 
year. Cutlery was exported to the value of 58,807/., 
against 50,335/. ; steel, 65,529/., against 82,845/. 

South Yorkshire Steam Coalowners and the Midland 
Contracts.—Considerable interest has been felt for some 
time past in reference to the Midland Railway Company’s 
contracts for coal. The company was the only one which 
refused to pay the increased contract rates, and proceeded 
to experiment with other qualities of coal with a view to 
ascertain whether they could not secure a cheaper supply. 
It is reported that the contracts have been ~ oe with 
some other districts, and not in South Yorkshire at all. 
It is reported that at a meeting of the South Yorkshire 
Steam Coalowners’ Association, held privately in Barnsley 
this week, the subject formed the chief topic of conversa- 
tion and consideration, and there is not the slightest 
doubt that the experiment of the Midland Company—for 
experiment it is—will be watched with very great interest 
in South Yorkshire generally. 

Threatened Further Advance in Iron Prices.—Hardware 
manufacturers in the Midlands are refusing extensive 
orders, home and foreign, in consequence of the prices 
offered not being commensurable with increased cost of 
production. Yesterday they received circulars advancing 
stamping sheets another pound per ton. It is regarded as 
a serious menace to industry that further rises in bars, 
hoops, sheets, and plates are probable as the result of an 
increase in ironworkers’ wages. The increase is expected 
as the outcome of the quarterly examination of iron- 
masters’ books now proceeding. Stamping sheets have 
risen from 91. to 13/. and 14/. since the revival. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has continued 
‘ood, and previous prices have been well maintained. 
‘he best qualities have made 13s. to 14s. ; good dry coal, 
12s, 3d. to 12s. 6d. ; and best Monmouthshire, 11s. 6d. per 
ton. The demand for household coal has been dull, but 
former rates have been supported. A pretty good busi- 
ness has been passing in patent fuel. Coke a shown 
little change, the demand for both foundry and furnace 
qualities having been well sustained. 


Water Supply of Newport —A Bill of the Newport Cor- 
poration, the object of which is to authorise the promoters 
to make agreements with the Great Western Railway 
Company for a supply of water in bulk or otherwise from 
works in connection with the Severn Tunnel, came on 
Monday before the examiners of the House of Lords for 
proof of compliance with further standing orders. The 
necessary proofs having been tendered, the standing orders 
were found to have been complied with, and the Bill will 
therefore proceed to its remaining stages. 


Avonmouth.—In order to better accommodate the in- 
creasing trade at Avonmouth, the Bristol Docks Com- 
mittee , Be offered a premium to the contractor for a new 
transit shed if he completes it two months earlier than 
the specified time, viz., January, 1890. 

Barry Railway.—A new service of passenger trains 
came into operation on the Barry Railway on Monday. 
The new time table gives fourteen trains each way per 
day, and they will run in connection with the Taff Vale 
and Great Western Railways. 


Blast Furnaces in South Wales.—At the close of June 
there were 102 blast furnaces in South Wales, seven 
having been pulled down during the quarter ending with 
that date. f these 37 were in blast, or two more than in 
the March quarter. In Glamorganshire two furnaces 
have been built for Messrs. Crawshay Brothers at the 
Cyfarthfa Iron and Steel Works and the Pyle Works 
(Limited). During the same pane eight furnaces have 
been pulled down at North’s Navigation Collieries, and 
one in Monmouthshire at the works of the Patent Nut 
and Bolt Company (Limited). An additional furnace has 
been blown in at the Pyle Works, and also at the works 
of the Rhymney Iron Company (Limited). Furnaces 
are now being built for the Anthracite Iron and Steel 
Company in Carmarthenshire, the Blaenavon Company 
(Limited), and two for the Tredegar Iron and Coal Com- 
any (Limited), while two are being rebuilt for the Dow- 
ais Iron Company, one for North Navigation Collieries 
Company, and one for the Rhymney Iron Company 
(Limited). 
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PROTECTION FROM LIGHTNING. 

Tue present summer has been an anxious time 
for people who feel nervous in a thunderstorm. 
Displays of atmospheric electricity have been very 





frequent, while the confidence that was at one time 
enjoyed in the protective power of lightning con- 
ductors has been rudely shaken by Dr. Oliver 
Lodge’s theories on the subject. When we had 
nothing but the report of the Lightning-Rod Con- 
ference to guide us it was possible to imitate, in 
some distant degree, the confidence of Mr. Preece, 
who has lately declared his willingness to sit on a 
barrel of gunpowder, grasping a lightning conductor, 
during the most fearful storm which can be imagined. 
But for persons of less deeply grounded faith than 
Mr. Preece, this pare assurance no longer 
exists. They have been told that lightning has a 
tendency to ‘‘spit” off from the best constructed 


~ | conductor in all directions, and that ‘‘ it is hopeless 


to pretend to be able to make the lightning con- 
ductor so much the easiest path that all others are 
protected. All possible paths will share the dis- 
charge between them, and a lot of apparently 
impossible ones.”* In addition to this, they 
have been informed that ‘‘no complete security 
can be attained unless the whole building be metal 
lined, floor and all.” As this is a practical im- 
possibility in the nineteenth century villa, we are 
brought face to face with the fact, teste Dr. Lodge, 
that there is no safety in a thunderstorm. 

It is a piece of proverbial philosophy that there 
is a remedy for every ill except death. Now the 
remedy, or one of the remedies for the alarm created 
by the theories of one professor is the opposite 
theory of some other professor, and it is very 
seldom that this medicament cannot be pro- 
cured. In this particular case we find evidence of 
it ina lecture given by Professor H. A. Rowland, 
at the College of the City of New York, on May 
22, before the American Institute of Electrical 
Engineers. Professor Rowland thinks that Dr. 
Lodge relies far too much upon laboratory ex- 
periments, and that these do not fully justify the 
conclusions he draws from them. He argues that 
the discharge froma Leyden jar, which is the source 
of all Dr. Lodge’s flashes, has a very small period 
of oscillation, often only one hundred-millionth 
of a second, and that as the size of the apparatus 
increases, the time of oscillation increases in the same 
proportion. When we step from electric instruments 
to discharges from nature’s generators the shortest 
time in which a lightning flash can hurry from the 
cloudto earth is theone-hundred-thousandth part of a 
second, that is, it occupies a thousand times the in- 
terval over which Dr. Lodge’s flashes extend. This 
lengthening of its existence puts quite a different 
complexion upon its behaviour, and instead of 
pursuing an erratic uncontrollable career, with an 
irrepressible tendency to ‘‘ spit” at everything and 
everybody, there is hope that it will exhibit a 
staider demeanour, and be content to follow the 
conductor erected for its benefit. Professor 
Rowland adds, that with our modern advances pro- 
tection might be guaranteed in all cases, if ex- 
pense were no object. This is somewhat reassuring. 
The form of protection he advises is copper wire, 
about a quarter of an inch in diameter, nailed 
directly to the house without insulators, and pass- 
ing down the four corners, around the eaves and 
over the roof, in all cases where a metal roof and 
down spouts do not accomplish the same purpose. 

Although a most doughty champion in discussion, 
Dr. Lodge is rather wanting in the courage of his 
opinions when it comes to seriously urging their 
adoption, for in his latest paper he said: ‘‘ The 
long experience of persons learned in this art is by 
no means to be despised, and until an agreement as 
to improvements has been arrived at, the safest 
plan for ordinary persons” (the italics are ours) 
‘*is toadhere to existing practice. Nevertheless that 
conductors sometimes fail, it is as certain that 
they often succeed.” It is a fair inference 
that Dr. Lodge wishes to allay the alarm he has 
created, although the captious critic might suggest 
that his remarks were dictated by a feeling of 
indifference to the fate of the few ‘‘ordinary” 
individuals who might suffer, and that he con- 
sidered his discoveries should be reserved for the 
protection of the aristocracy of science. It is un- 
doubtedly true that the public has paid more heed 
to the manner in which the new theory of lightning 
protection has been brought before them than to the 
matter, and hence has greatly exaggerated the effect 
of the new facts which have been discovered. In 
the case of a flash from a cloud which has existed in 
a charged condition for some time, so that a path 


* On “Lightning, Lightning Conductors, and a 
ning Protectors.” Paper read by Dr. Oliver Lodge, before 
the Institution of Electrical Engineers, on April 25, 1889. 








has been prepared inductively through the air, it is 
conclusively proved by Dr. Lodge’s experiments* 
that adequate protection is provided by a lightning 
rod of the accepted type. Whether assurance 
might be made more sure by substituting for the 
rod, a strip or a congregation of wires is a ques- 
tion which is not worth while to enter into. It is 
in the case of the so-called ‘‘ impulsive rush,” that 
is, when one cloud strikes into another, and this 
latter discharges to earth before there is time for 
any path to be prepared for the flash, that Dr. 
Lodge is most successful in throwing doubt upon 
the existing means of protection. But as we have 
already seen, Professor Rowland holds that the 
most striking features of the experiments are due 
to the excessively short period of the discharges, 
while Mr. Wimshurst has shown that, in another 
and a very important respect, the natural conditions 
are different from those which were chosen in the 
laboratory. It is almost universally true that 
the clouds are charged during a storm with 
negative electricity, while the earth is _posi- 
tive. If these conditions are observed in the 
case of experimental discharges, it is found, even 
with the ‘‘ impulsive rush,” that a pointed conduc- 
tor affords a very real protection, and that instead 
of the flash striking promiscuously at anything be- 
neath it, and splashing off in all directions, just as 
if it were a ball of liquid dropped from the sky, it 
is subject to a strong guiding tendency, and is 
drawn to the point of the conductor even if that is 
not by any meansas high as other parts of the build- 
ing which from their shape are incapable of exercis- 
ing a selective action. If, however, the natural 
conditions are reversed and the cloud is made posi- 
tive, then the selective power of a pointed conductor 
almost ceases, and an impulsive rush of lightning 
will, to all appearance, fall haphazard. The thanks 
of the ‘‘ordinary person” are due to Mr. Wims- 
hurst for his practical acuteness in pointing out 
this very important condition, the truth of 
which is perfectly apparent the moment attention 
is called to it. Every one is aware that the ter- 
minals of a frictional or influence electrical machine 
are formed of two knobs, one of which is much 
larger than the other ; when the large knob is nega- 
tive and the small one positive sparks of good 
volume and long span can be obtained, but if from 
any chance these conditions are reversed, the spark- 
ing gives place to a kind of hissing brush-like dis- 
charge. It is a fortunate accident that the natural 
conditions enable the positive terminal to be placed 
on our houses. 

A dispassionate review of the lightning rod con- 
troversy shows that there is little ground for alarm. 
From a scientific point of view it has revealed a 
number of most interesting facts, but very few of 
them have any pertinent relation to the question of 
personal safety. It may be—possibly—that iron is 
as good a material for a conductor as copper, and 
a}in. rod is as effectual as one ? in. in diameter. 
But that is no reason why any one should exchange 
his heavy copper conductor for a piece of telegraph 
wire. It is no new principle that the more numerous 
the rods the greater the security, and in America this 
has been acted upon in a lavish manner. Of course 
there is no finality in the decision of the Lightning 
Rod Conference, and we have already pointed out 
(vol. xlvi., page 236) their suggestions as to the 
connection of masses of metal within the house to 
the conductor may in some cases be departed from 
with advantage. It matters nothing to the ordinary 
person whether the discharge is oscillating or not. 
What he wants is immunity from injury to himself 
and his family, and from damage to his property, and 
this he may certainly obtain from current practice, so 
far as the size of the conductor, its quality, or its 
sectional form are concerned. But he must make 
quite sure the earth end of the conductor has 
thorough and ample earth connection, and further, 
that whenever gas, or water pipes enter into a 
house the lightning conductor must be also con- 
nected to the gas and the water mains. 





THE MESSAGERIES MARITIMES. 

THE position of this important undertaking 
appears to have experienced no material change 
last year, the dividend declared upon the share 
capital for the twelve months remaining at the sub- 
stantial rate of 6 per cent. per annum. The fleet 
of the company comprises at present sixty-two 
ships, representing an aggregate burthen of 179,108 
tons, corresponding to a total displacement of 267,425 


* See ENGINEERING, vol. xlvi., page 235. 
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tons. The aggregate force of the engines in the sixty- 
two vessels is estimated at 127,650 horse-power. 
Including equipment, the cost of the sixty-two 
ships amounted to 4,524,385/., to which should 
be added 602,8901., representing the outlay made 
on other vessels in course of construction. The 
aggregate capital expended by the company upon 
its fleet accordingly stood, at the close of 1888, at 
5,127,275l., showing an increase of 208,112/., as 
compared with the corresponding outlay made at 
the close of 1887. Three new vessels were brought 
into service last year, viz., the Guadalquiver, and the 
Guadiana, two cargo boats employed in thecompany’s 
commercial service between Marseilles, Havre, and 
London ; and the Nerthe, which is employed upon 
the company’s Atlantic line. The Cambodge 
and the Eridan, two of the company’s steamers 
which have been at work for some years, re- 
ceived substantial repairs in 1888—the Cambodge, 
indeed, underwent a complete transformation. 
Twelve of the company’s steamers were fitted last 
year with electric lighting apparatus, which is 
intended to be ultimately applied to all the steamers 
employed upon the chief postal lines of the under- 
taking. These improvements increased the outlay 
made upon the company’s fleet last year from 
208,112/. to 209,587/. Two of the company’s 
steamers were wrecked last year, viz., the Donnai, 
which went on shore near Constantinople, in 
January, 1888, and had to be abandoned—and the 
Yorouba, was lost—also in January, 1888, during 
foggy weather on the south-east of Guernsey. The 
Indus and the Dupleix having reached the end of 
what was regarded their period of useful service were 
sold last year—the first at Marseilles and the second 
at Sydney. The original cost of these four vessels, 
as well as that of the Cambodge and the Eridan, 
had been almost entirely redeemed by the action of 
the considerable sinking fund formed from year to 
year to provide for the renewal and improvement 
of the fleet. The severity with which the sinking 
fund principle is applied to the steamers of the 
Messageries Maritimes may be inferred from the 
fact that the value of the entire fleet of the com- 
pany is redeemed in ten years. In consequence of 
the obligation undertaken by the company by a 
contract concluded with the State in 1886, the 
Council of Administration proceeded last year with 
the construction of no fewer than twelve ships of 
various types. Twoof these steamers were of the 
first class, viz., the La Plata and the Brazil; and 
as their names imply, they are intended to be em- 
“way upon the company’s South American postal 
ines. One of these vessels was brought into service 
in April this year, and the other will be ready for use 
this month. Three other large vessels, of nearly 
equal importance, viz., the Australien, the Poly- 
nesien, and the Tasmanien, are in various stages of 
advancement. These vessels, as may be inferred 
from their names, are intended to be employed upon 
the company’s Australian lines. Six cargo boats 
were put in hand last year, viz., the Guadalquiver, 
the Guadiana, and the Douro, intended to be em- 
ployed upon the Marseilles and London line; and 
the Dordogne and Charente, and the Adour, which 
are to run upon the commercial line between La 
Plata and Rosario. A twelfth vessel, put in hand 
last year, was a small ship of aspecial type, named 
the Mpanjake, which is to run between Marseilles 
and the west coast of Madagascar. The original 
cost of the fleet of the Messageries Maritimes, as 
we recently stated, was 4,524,385/., but at the close 
of last year this amount had been written down by 
the action of thesinkingfund to1,999,1031., increased 
to 2,601,9921. by the outlay made for new ships in 
the course of last year. It is believed by the 
Council of Administration that 2,601,992/. is much 
below the present real value of the fleet. 

At the close of last year the company had stores 
in hand to the estimated value of 527,5251., show- 
ing an increase of 70,260/., as compared with the 
corresponding total at the close of 1887. The 
value of the establishments, tools, furniture, &c., 
owned by the company at the close of 1888 was 
estimated at 647,0771., showing an increase of 
12,977l., as compared with the corresponding total 
at theclose of 1887. The company had also cash 
and securities in hand at the close of 1888 to the 
value of 601,106/., showing a reduction of 47,472l. 
as compared with the corresponding total at the 
close of 1887. The insurance fund stood at the 
close of 1888 at 322,118!. ; 36,000/. was added to 
the fund last year, while 22,209/. was deducted 
from it to provide for casualties and losses. The 
statutory reserve fund stood at the close of 1888 at 
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233,8511., as compared with 226,242I. at the close 
of 1887. The obligation debt of the company was 
increased last year from 398,580I. to 1,000,000I. ; it 
should be observed, however, that the present 
obligation debt of the company bears interest at 
the reduced rate of 4 per cent. per annum as com- 
pared with 5 per cent. per annum, in 1887. 

The aggregate distance run last year by the com- 
pany’s steamers, exclusive of casual trips made for 
repairs, &c., to La Ciutat, was 786,236 marine 
leagues, or 30,296 marine leagues more than in 
1887. In the total of 786,236 marine leagues, the 
voyages made on account of the French Government 
and sundry colonial administrations figured for 
494,029 marine leagues. ‘The balance of 280,397 
marine leagues was represented by 250 voyages 
made on what the Council of Administration terms 
‘free navigation account” by the company’s 
steamers and commercial transports in the Mediter- 
ranean, the Indo-Chinese Sea, the South Pacific, 
and the Atlantic Ocean. The distances run upon 
free navigation account have greatly increased of 
late years, having risen from 137,000 marine leagues 
in 1886 to 280,000 marine leagues in 1888. The com- 
pany finally made last year thirteen supplementary 
voyages, representing altogether 11,810 marine 
leagues in order to replace three steamers already 
at work, and in order, also, to despatch new vessels 
to the posts assigned to them. The number of 
vessels employed upon the company’s various lines 
last year was sixty, so that each ran an average dis- 
tance of 13,104 marine leagues. Upon the direct 
Australian line the average distance ran by each 
steamer was 20,221 marine leagues; upon the 
China and Japan line, 18,243 marine leagues ; upon 
the Brazil and La Plata line, 16,576 marine leagues ; 
and upon the Atlantic line, something less than 
15,000 marine leagues. The average speed per hour 
obtained upon the Australian line was 13.25 knots ; 
upon the Marseilles and Yokohama line, 13.27 knots, 
and upon sundry branch lines, 11.60 knots. The 
Council of Administration anticipates some improve- 
ments in these averages. 





COALING THE NAVY. 
By Jas. A. Lonenringe. 

My attention has recently been called to a report 
of a meeting held on May 21, between Lord G. 
Hamilton and a deputation from north country coal- 
owners, with a view of removing the restriction on 
the use of north country coal in the Navy. 

Lord G. Hamilton could hold out no hopes to the 
deputation, and he grounded his decision on reports 
received from distinguished officers in command to 
the effect ‘‘that in case of war north country coal 
is totally unfit for Her Majesty ships. The immense 
volumes of black smoke which issue from the 
funnels would not only make known to an enemy 
the position of Her Majesty’s ships, but at times 
would render it impossible to distinguish signals.” 

This is exactly a repetition of the arguments used 
thirty-five years ago against the use of this same 
north country coal in the Navy. 

In May, 1855, the owners of the north country 
steam coal collieries offered a reward of 500I. for 
the best arrangements of furnace or apparatus con- 
nected therewith which should obviate the objec- 
tions by consuming this coal without smoke. 

Mr. W. G. Armstrong, now Lord Armstrong, 
Dr. Thomas Richardson, then professor of chemistry 
at the Durham University, and myself, were ap- 
pointed judges of the various plans which might be 
submitted for competition. 

We carried on a series of experiments with a 
boiler of the then ordinary marine type, with 
internal furnaces and return tubes of smaller dia- 
meter capable of evaporating 80 to 90 cubic feet of 
water per hour. 

In our first report, dated August 25, 1857, we 
stated as the results of our experiments : 

‘© 1. That the coal commonly called the ‘ Hartley’ 
coal may be consumed in ordinary multitubular 
marine boilers without making any smoke. 

‘¢ 2. That this may be done without the adoption 
of any of the various schemes which have been 
brought before us. 

‘¢ 3. That it does not involve any loss of power 
or economy, but that, with a given boiler, more 
water may be evaporated, whilst no smoke is made, 
than can be evaporated with the hardest firing on 
the usual system accompanied by a dense black 
smoke ; and that the quantity of water evaporated 
by 1 1b. of coal is greater when no smoke 1s being 
made to the extent of 17 to 22 per cent. 





‘* 4, That the combustion of the coal is perfect 
and its evaporative power far beyond what has 
usually been ascribed to it.” 

The latter part of this last conclusion was a sur- 
prise to us. It was no part of our duty to ascertain 
the actual evaporative power of the coal, but only 
to find out whether or not it could be consumed 
without smoke. 

It was held at that time that the evaporative 
power of the Hartley coal was about 74 lb. of water 
per pound of coal and of the Welsh coal 94 Ib., 
whereas we had actually evaporated upwards of 
10 lb. of water with the Hartley coal without a 
vestige of smoke. 

This result was so striking that it was resolved to 
carry on a further series of experimemts with a 
view of determining the absolute as well as the rela- 
tive value of the north country steam coal as coin- 
pared with the best Welsh steam coal, and to this 
end a very extensive series of experiments were 
carried on with great care, and the results were 
embodied in our two reports of January 16, 1858. 

In the first of these reports we gave the results 
of the trials with the various smoke-preventing 
arrangements, awarding the premium to Mr. Wye 
Williams, but showing that the perfect prevention 
of smoke could be accomplished without any special 
appliance, and we stated the following as the chief 
conclusions we had arrived at : 

“J, That by an easy method of firing, combined 
with a due admission of air in front of the furnace, 
and a proper arrangement of firegrate, the emission 
of smoke may be effectually prevented in ordi- 
nary marine multitubular ‘boilers whilst using the 
ag coal of the ‘ Hartley district’ of Northumber- 

and. 

‘2. That the prevention of smoke increases the 
economic value of the fuel and the evaporative 
power of the boiler. 

‘*3. That the coals from the ‘ Hartley district’ 
have an evaporative power fully equal to the best 
Welsh steam coals, and that practically, as regards 
steam navigation, they are decidedly superior.” 

In the second of these reports, which dealt with 
the relative values of the north country and Welsh 
coals, we showed the following results : 
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We further drew attention to what we designated 
the extraordinary ‘elasticity of action” of the 
Hartley coals. We said, ‘‘ At one time but little 
steam power may be required, at another the utmost 
that can possibly be obtained may be of essential 
importance. Now the Hartley coals we have found 
eminently qualified for such a service. We have 
burned them at rates varying from 91b. to 374 1b. 
per hour per square foot of grate surface without 
difficulty, without smoke, and without any serious 
injury to the firebars. 

‘* We tried the same with the Welsh coal, but 
whilst burning at the rate of 34} 1b. per square foot 
per hour, the experiment was terminated by the 
fusion of the firebars after about one and a half 
hours’ work.” 

We also drew attention to the great superiority 
of the north country coal as regards deterioration 
when kept in store and during transport and the 
act of coaling. I have seen large quantities of 
Welsh coal perfectly unfit for use in the stores at 
Aden, Galle, Madras, and Calcutta, and on some 
voyages many tons drawn up by the stokers from 
the stokehole and thrown overboard, being tvo 
small to be used in the furnaces. 

These three reports created a good deal of inte- 
rest at the time, and the attention of Government 
was drawn to them with the result that by order of 
the Board of Admiralty, dated June 1, 1858, in- 
structions were issued to Mr. T. W. Miller, assis- 
tant chief engineer, Portsmouth Yard, and Mr. R. 
Taplin, assistant inspector of steam machinery, 
Woolwich Yard, to proceed to Newcastle to super- 
intend and report on a repetition, and, if requisite, 
an extension of our experiments. 

These gentlemen reported to the Secretary of the 
Admiralty on August 19, 1858, and this report was 
published in pursuance of an order of the House of 
Commons dated February 17, 1859, together with 














Juty 19, 1889. ] 


ENGINEERING. 


83 








another report of Messrs. Taplin and Lynn on 
experiments made at Cardiff in December, 1858. 

The report on the Newcastle experiments fully 
confirmed the results previously obtained, and the 
conclusions arrived at were as follows : 

*¢1, That when the smoke from north country 
coal is consumed its evaporative value is nearly equal 
to that of Welsh coal, while its rapidity of com- 
bustion is greater, and therefore it is capable of 
generating a larger quanity of steam in a given 
time. 

‘*2. That it is less liable to be broken up from 
motion and from atmospheric changes, and there- 
fore, for these reasons, is better adapted for store 
or conveyance to distant parts of the world than 
Welsh coal. 

‘3. That it is possible to consume the smoke 
arising from north country coal, and that in the 
experimental boiler smoke was prevented when 
the firing was pushed to a greater extent than 
30 lb. per square foot of grate per hour; in one 
instance the firing having been at the rate of 554 Ib. 
to the square foot, with but very light smoke for 
half an hour, and for the next hour at the rate of 
40 lb. per square foot without any smoke.” 

They further say, ‘‘That the system of firing prac- 
tised in these experiments does not require more 
than ordinary attention on the part of the stoker, 
and gave no additional labour to the stoker employed 
than that which he exerted throughout our experi- 
ments with Welsh coals, the one system requiring 
no more practice than the other.” 

The reports of the Admiralty officials, therefore, 
entirely confirmed the results we had obtained and 
established irrefutably, as one would think, the fact 
that the Hartley coals were at least equal to the 
Welsh as fuel (even much superior as_ regards 
freedom from deterioration in transit and store), 
were more elastic in action, and entirely smokeless 
if properly treated. It had thus been shown 
not only by the reports of my colleagues and 
myself, but by those of the Admiralty officials 
specially appointed ad hoc, that the objections to 
the use of the north country coal in the Navy 
thus made (and which were precisely the same as 
those more recently made and quoted by Lord 
George Hamilton), were without foundation in fact. 
True this was thirty years ago, but surely that is 
not too heavy a strain for the official memory. 

Since I left the north of England about thirty 
years ago I have had no connection with the coal 
trades of Northumberland, and with one or two ex- 
ceptions all my old friends interested in steam coal 
collieries are dead and gone, but I was certainly not 
prepared to find that their successors seem, equally 
with the Admiralty officials, to have forgotten the 
facts which it has been my object to recall to mind. 

I can hardly think that they will quietly submit 
to let the question rest as it is left by Lord G. 
Hamilton. If they do they are different men from 
their predecessors. Let them not believe in these 
reports about experiments made by the admixture 
of north country and Welsh coals, neither let 
them be told by Lord G. Hamilton, as a reason for 
disusing these coals, that ‘‘in the modern engines 
which are used on board a man-of-war the furnaces 
are circular and much smaller, and consequently the 
tendency is not to increase the combustion chamber, 
but to diminish its size and give space, which is 
of primary importance on board a man-of-war.” 
All this is irrelevant and beside the mark. Even 
if it were true that the present type of boiler is un- 
suited for north country coal, the question would 
arise, Is the coal to be made for the boiler or the 
boiler for the coal ? 

But this question need not be asked. The pre- 
sent type of boiler may, I am convinced, be made 
to work with Hartley coal without any smoke and 
with increased production of steam. If I am wrong 
in this belief, I am confident that a boiler can be 
made to use Hartley coal without smoke, and which 
will exceed in evaporative power the best boiler now 
in use in the Navy using Welsh coal, and yet occupy 
no more space in the ship. Let the north country 
coalowners insist upon the matter being put to a 
decisive practical proof as their forefathers did 
thirty years ago, and if they do this I can assure 
them that they need not fear the result. 








THE PORT OF NANTES. 
ScaTtERED throughout the Exhibition in most of 
the sections allotted to foreign nations, exhibits of 
more or less interest belonging to Class 63—that 








devoted to Civil Engineering—are to be met with. 
The special arrangement adopted, and which has 
necessarily widely distributed all the different 
classes, renders it difticult to find the whole of 
these exhibits. The difficulty, however, does not 
apply to France ; the administration of the Tra- 
vaux Publiques has erected a large pavilion in the 
grounds of the Trocadero; several of the more 
important Chambers of Commerce have formed a 
fine and collective exhibit in a building adjoining 
the Seine ; various French railway companies have 
exhibits of some of their civil engineering works; the 
pavilion of M. Eiffel contains drawings and models 
of all his more important works, and the Suez Canal 
Pavilion illustrates with wonderful completeness the 
first great undertaking of M. Lesseps. Apropos 
of this last, it was intended that the Panama Canal 
should share the pavilion with that of Suez ; the 
sudden collapse of the undertaking, however, ren- 
dered it undesirable to carry out this project. Be- 
sides the foregoing there are a number of private 
exhibitors of more or less importance who contri- 
bute by drawings and models to this class, and the 
fine collection of models in the Retrospective Exhi- 
bition contained in the Liberal Arts building, adds 
to the completeness of the civil engineering exhibits 
in the Paris Exhibition. 

A tolerably accurate classification of these exhibits 
divides the drawings, photographs, and models into 
five groups : 

1. In the side and end galleries of the Machinery 
Hall are found the exhibits of the railway com- 
panies which, since 1883, have for the most part 
undertaken the construction of their own lines. 

2. In the Palace of the Liberal Arts, the Minister 
of the Interior exhibits a number of drawings and 
photographs of engineering works carried out in 
the construction of the secondary system of rail- 
roads. 

3. In the pavilions of the Ville de Paris a number 
of similar exhibits illustrate work carried out during 
recent years by the Administration of Municipal 
Works. 

4, In the gardens of the Trocadero, the pavilion 
of the Department of Public Works was erected for 
the special purpose for receiving the exhibits of the 
administrations of the Ponts et Chausées and Mines. 

5. The pavilion of the Maritime Chambers of 
Commerce, placed on the bank of the Seine above 
the Pont de Jena, contains a large collection of 
objects illustrating the principal French ports. 
These two last groups are of the greatest interest 
and importance. 

Chambers of Commerce have been established 
throughout France in all the great commercial 
centres ; they are formed of members elected by 
the principal business residents of the respective 
cities, and their main object is to protect the in- 
terests of their electors and so far as possible to 
carry out their wishes. These Chambers of Com- 
merce naturally are most important in the larger 
seaport towns where they play a very considerable 
part. They generally hold the concessions relating 
to the management of the port, and the mechanical 
appliances which are necessary for carrying on 
trade, such as cranes employed for handling mer- 
chandise, sheds, and depdts, erected on the quays, 
&c. The intervention and action of the Chambers 
of Commerce are in all respects favourable to the 
transaction and development of business ; it is true 
that they are often empowered to levy dues and 
taxes upon shipping, passengers, and freight, 
entering the port, but the basis of their opera- 
tion is always the same; they are never permitted 
to realise any profit, or to make any loss upon, 
the work they do, and the taxes levied can 
be regulated from time to time with a view to 
increasing or diminishing them according to 
whether expenses or receipts gain the upper 
hand. During the last two years the maritime 
Chambers of Commerce in France have grown 
largely in importance on account of the fact that 
they have made very large advances to the State to 
hasten the completion of works that were under- 
taken in 1879 in a considerable number of ports ; 
as is well known it is the State which, in France, 
undertakes all works of public utility. The loans 
made by the Chambers of Commerce, as advances 
to the Government, are repaid them, partly by the 
latter and partly by taxes raised on the business of 
the port. The following is the method of proceed- 
ing in a few words: The Chamber obtains from the 
public a loan at a rate of interest somewhat higher 
than it would have to pay the State if it madea 
direct application. The Government undertakes 





the repayment gradually and at a rate of interest 
lower than that payable on the loan. The difference 
is covered by the navigation dues, which never re- 
present a higher rate of interest than .5 or 1 per 
cent. 

Most of the principal French ports are repre- 
sented in the pavilion of the maritime Chambers of 
Commerce. Dunkerque, Calais, Dieppe, Le Havre, 
Rouen, Cherbourg, Nantes, Bordeaux, Bayonne, and 
Marseilles ; all of them figure in this building, and 
the importance of the works carried out in each of 
these ports is of sufficient interest and value to 
demand a special description. All such works are 
executed by the department of the Ponts et Chaus- 
sées, which is under the control of the Minister of 
Public Works ; at the same time the Chambers of 
Commerce and their engineers have much to say 
on the subject in which they are so deeply in- 
terested, and it is on this account that in several 
instances the same work figures in two places at 
the Exhibition—in the pavilion of the Chambers of 
Commerce, and in that of the Ministry of Public 
Works. We do not propose in the notices we shall 
publish on the subject, to refer to the two exhibits 
separately, but to group both together as affording 
a better means of obtaining complete information. 
We propose to consider first the works connected 
with the port of Nantes and with the maritime 
canal of the Basse Loire. 

The Chamber of Commerce of Nantes has sent to 
the Champ de Mars a plan of the port, a perspec- 
tive view of the maritime canal of the Basse Loire, 
and numerous photographs of the city and of the 
canal works. This exhibit is supplemented in the 
pavilion of the Minister of Public Works, in the 
Trocadero, by drawings and photographs represent- 
ing the principal constructive works on the canal. 
The port of Nantes is situated about 33 miles above 
the mouth of the Loire ; the tide reaches the city 
2 hours and 48 minutes after high tide at St. 
Nazaire, and is felt as high as the village of Maures 
nearly 10 miles above ; the range of the tide at 
Nantes is, on the average, at spring tides, 69 in., 
and at neap tides 39 in. The annual ordinary 
floods of the Loire rise to a height of 13 ft. 1 in. 
above low water; sometimes they reach nearly 
20 ft., and in rare exceptions, such as the famous 
flood of 1872, this height has been exceeded. 
Nantes is not accessible to ships excepting those of 
very light draught ; at the present time during the 
most favourable tides, that is to say for about fif- 
teen days in each month, the Loire has a depth of 
15 ft. 9in. at high tide, but when the canal is 
finished it is expected that this depth will be 
increased to 18 ft. Above Nantes the Loire 
divides into two branches ; one, the Pirmil branch 
follows the south side and receives the waters of 
the Sevre as an affluent. The north branch divides 
again into two parts ; the first constitutes the St. 
Felix Canal, and into which runs the River Erdre, 
whose course has been straightened and improved, 
and upon which the navigation is concentrated ; 
it is the waters of this arm that wash the 
quay walls of the city. The second branch is 
known as the Madeline, which, a short distance 
above, is almost entirely closed by adam. A double 
line of bridges crosses these various arms, and forms 
a means of communication between the two sides of 
the Loire. The river port consists of two parts; 
the one formed by the arms of the Loire and the 
other by the canalised Erdre ; but the river naviga- 
tion is not of importance. It is carried on in the 
Loire by means of boats, the draught of which, when 
loaded, cannot exceed 42 in., and during the summer 
this has to be considerably reduced as there is only 
about 26 in. of water in places between Nantes and 
Angers ; above this last-named town the traftic is 
being constantly interrupted by irregularities in the 
depth of the water. In the canal from Nantes to 
Brest which joins the Erdre above Nantes, there is 
always a depth of water maintained of 79 in. The 
quays that have been constructed for the handling 
of the merchandise and for the general convenience 
of the river traftic have a development; first on the 
Loire of 10,200 ft., and second on the Erdre of 
8606 ft. The statistics of navigation give the 
tonnage of merchandise handled in 1887 (the official 
figures for 1888 are not yet published); on the 
Loire 113,967 tons, and on the canal from Nantes 
to Brest 119,549 tons. 

The maritime port of Nantes is formed (see plan 
on page 80) by the extension of the St. Felix Canal 
and the arm of the Madeline, below the bridges ; on 
the right bank it extends as far as the junction of 
the Pirmil branch and is completed by severa 
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canals cut through islands in the midst of work- 
shops and factories which have been erected on 
them. The quays of the maritime port have a 
total development of 15,770 ft., and the surface 
given up to the requirements of commerce on the 
land adjoining the quays, is about 850,000 square 
feet. The commercial traffic is localised along the 
quays on the right bank which have been recon- 
structed during recent years for a length of 
2000 yards, from the Bourse branch as far as 
the Quai St. Louis. This latter quay, on which 
is mounted a 60-ton crane belonging to the 
Chamber of Commerce, is  stone-faced for a 
length of 674ft. The new quays are built on a 
ridge of granite which was met at depths varying 
from 13 ft. to 72 ft. below low water ; three types 
of construction have been followed in building 
them. For the foundations in those parts which 
do not go below 19 ft. below low water, artificial 
blocks of masonry, weighing 14 tons, have been 
employed ; these are laid on a bed of béton set in 
cement, the thickness of which ranges from nothing 
to'40in. On the line of the Aiguillon Quay it was 
found necessary at several points to level the rock 
by means of a diving bell. From 19ft. to 46 ft. 
foundations of piles were employed, on which a 
continuous wall was built, strengthened by numerous 
counterforts. From 46 ft. to 72 ft. the foundations 
of the quay consist of piers placed 36 ft. a and 
connected by a series of arches ; the length of these 
piers is 20 ft. All piles employed are of pitch pine, 
13.78 in. square ; these are protected by broken 
stone slopes covered with a bed of béton. The cost 
of constructing the last-named form of foundation 
was 136]. per yard run. The depth of water at the 
foot of the recently constructed quays varies at 
ordinary low tides from 13 ft. to 14 ft. Gin. The 
trade statistics of the port of Nantes give, for the 
year 1887, the following figures for the whole of the 
merchandise exported and imported. 

Tons. 
38,945 
268,644 
183,428 


Through boats 
Local boats... 
Miscellaneous 


Total 491,017 


The course of the Loire below Nantes, may, so 
far as the régime of the river is concerned, be 
divided into three parts (see plan, page 80). 
1. From Nantes to Le Pellerin the bed of the 
stream widens regularly and the depths are com- 
paratively uniform. 2. From Pellerin to Paim- 
beeuf the course of the river is obstructed by 
islands and banks that are uncovered at low 
tide. 3. Below Paimbceuf the islands disap- 
pear, the width becomes considerable, and the 
régime is exclusively maritime. The windings and 
irregularities of the channel render the navigation 
of the Loire extremely difficult, and for a consider- 
able number of years the State has occupied itself 
with reclamation works. | Amongst those which 
had been carried out and which had a very bene- 
ficial influence on navigation, the earliest date from 
1851 to 1864 ; these were the plans of M. Vatier, 
engineer of the Ponts et Chaussées ; practically they 
were a copy of works carried out about the same 
time on the Clyde with great success. M. Vatier 
proposed to reduce the river to one channel by 
means of dams, widening it gradually from Nantes 
to the sea. His project was carried into execution 
for a length of about 11 miles between Nantes and 
La Martiniére, and the following results were ob- 
tained: In 1851 the mean depth of water in this part 
of the Loire did not exceed 15 ft. 6 in. below mean 
high water at St. Nazaire. For a distance of about 
10,000 yards there was a stretch of submerged 
banks which in many places reduced the depth of 
water to about 11 ft. The construction of the dams 
and dykes was supplemented by dredging, which 
in 1880 had brought the mean depth of the channel 
to about 21 ft., while the ‘ength of submerged 
banks above referred to was reduced to less than 
2000 yards, and at no point was the depth less 
than 12ft. Atthe present time an additional 4 in. 
of water prevails over the whole channel. But 
while the embankments referred to greatly improved 
the condition of this part of the river, the régime 
of the Loire below La Martiniére was seriously 
interfered with. The secondary branches cut off 
from the main stream, rapidly silted up and of course 
ceased to act as tidal reservoirs ; the scouring action 
produced by the tide has consequently considerably 
diminished, and in the section between La Marti- 
niére and Paimbeeuf below the dykes, the bottom 





of the channel has silted up; thanks to an annual 
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expenditure of from 12,0001. to 16,000I., in dredg- 
ing operations the length of the channel, where the 
depth is less than 5.30 metres, is reduced to less 
than four miles, but the average depth which, in 
1851, was 20 ft. 1 in., was reduced to 18 ft. 7 in. in 
1880, and it has not increased since. It is between 
La Martiniére and Paimbceuf that the sandbanks 
are located, which regulate the conditions of navi- 
gation ; there are various channels formed between 
them which are known as the Folie, the Pineau, 
which is the most difficult of all, the channel of the 
Isle Binet, and the channel of Pierre Rouge. The 
navigable channel is marked by red and black 
buoys and timber floats moored on the sides, and 
at night these are indicated by signal lights ; the 
annual cost of thus marking the channel is about 
10001. Below Paimbceuf the régime of the Loire 
becomes wholly maritime ; the range of the tide is 
about 12 ft. and the navigable channels are main- 
tained by the rise and fall of the sea and the annual 
floods. Opposite Paimbceuf there is one place 
where the depth is reduced to 16 ft. 6 in. below 
high water ; this exceptional channel is marked by 
buoys and fixed lights placed in permanent light- 
houses. 
(To be continued.) 





THE CANCE SYSTEM OF ELECTRIC 
LIGHTING. 

SomE time since we described in ENGINEERING 
(see vol. xl., page 404), the electric lighting instal- 
lation at the Eldorado Theatre in Paris, which 
was carried out on the Cance system, and on that 
oceasion we referred in some detail to the peculia- 
rities of the are lamp which bears the name of the 
inventor. Considerable experience has justified 
the good opinion which we expressed about this 
lamp at the time, and the Eldorado installation has 
been followed by a considerable number of a similar 
kind, in all of which the Cance lamp has earned a 
high character for brilliancy, steadiness, and effi- 
ciency. Among the more important places where 
this lamp is now in use we may mention the Grands 
Magasins du Bon Marché and the Gare St. Lazare, 
at which latter place the lamps have only been burn- 
ing since the commencement of the present month. 

here are two general types of Cance lamp, one 
designed to be placed on a single circuit, and one 
for burning in series with others. In both cases the 








principle of action is the same, although it is sub- 
ject to modification according to the circumstances 
under which the lamp is to act. The chief feature 
is a coarse pitched screw carried between centres so 
that it will revolve with great ease. Upon this screw 
is a nut connected to the upper carbon holder ; if 
the screw be left free the nut will slide down it, 
causing the screw to revolve, and carrying the 
upper carbon towards the lower. The screw, how- 
ever, is not normally free, but is under the control 
of the regulating mechanism. 

As shown in Fig. 1, the current enters at the 
+ terminal, flows to the upper carbon, across the 
arc to the lower carbon, and through the solenoids 
F and G to the — terminal. When it circulates in 
the solenoids it tends to draw up the cores, which 
are drawn down by adjustable springs. To the 
cores are connected rods, which, in their elevated 
position, bear against a movable annular plate C, 
above which is a collar on the screw with a nut 
beyond it. When the cores rise they raise the 
plate and the nut turning the screw ; this rotation 
raises the nut A, and with it the upper carbon 
holder. When the current is first turned on, this 
motion of the cores establishes the arc. After- 
wards, as the arc lengthens, the cores gradually fall, 
and as they do so the nut B, prevented from de- 
scending by the collar, becomes free to rotate with 
the screw, feeding the carbons together. When 
the are attains its normal resistance the cores rise, 
and apply the plate C to the nut B as a brake 
(Fig. 2). When a lamp has to be burned in series 
with others, the solenoids are wound with fine wire 
and are arranged as a shunt to the are (Figs. 
3 and 4). Consequently, as the arc lengthens, 
and the carbons need to be fed together, the solenoid 
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MILITARY PROJECTOR AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MM. SAUTTER, LEMONNIER, AND CO., ENGINEERS, PARIS. 
(For Description, see Page 72.) 














cores rise. They carry with them a plate, which is 
arranged as a brake to a disc keyed on the screw. 
As soon as this plate is lifted the screw is free to 
revolve, and accordingly the nut attached to the 
carbon holder slides down it. In this arrangement 
there is no provision for establishing the arc, and 
according a supplementary magnet, included in the 
main circuit, is placed on the lower carbon holder 
for this purpose. Should a lamp become extin- 
guished with the carbons apart a new path for the 
current is provided by two resistance coils of a 
collective resistance about equal to the arc. When 
the arc is broken the magnets become inactive, and 
a cut-out directs the current to the resistances. 

At the Exhibition, M. Cance shows altogether 
seventy-nine lamps which receive their current 
from the central station of the Edison Company for 
the Electrical Transmission of Power. These 
seventy-nine lamps are distributed over the Exhi- 
bition as follows: In the great 98 ft. gallery which 
connects the Machinery Hall with the central dome, 
and which has an area of 5250 square metres, there 
are forty lamps of 8 ampéres each. In the Machi- 
nery Hall, lighting the exhibit of MM. Lecouteux 
and Garnier, there are four lamps of 8ampéres. On 
the facade of the grand central dome there are 
sixteen lamps of 8 ampéres and three lamps of 
25 amperes each. Within the great ornamental 
spheres outside the Liberal Arts Palace, there are 
two lamps of 25ampéres. In the station of the in- 
ternational electrical syndicate, inthe Swiss Pavilion, 
and in the Dutch Pavilion, there are four lamps, 
each of 8 ampéres ; in the Café Felix there are two 
lamps of 8 ampéres. In the special exhibit of 
the company which works the Cance inventions 
there are several different types of lamps as well as 
a number of accessory apparatus such as rheostats, 
commutators, &c., for electric light installations ; 
collectively the objects exhibited are divided into 
two distinct groups, intended to illustrate two 
methods of distributing current for supplying are 
lamps, ranging from the highest intensity down to 
the lowest, together with incandescence lamps from 
the same electrical generator. The first group 
comprises a compound dynamo giving a current of 
115 ampéres and 70 volts at the terminals ; a switch- 
board connected to the dynamo by a main con- 
ductor, and dividing the current into twelve direc- 
tions, each comprising a circuit, a commutator, a 
rheostat, and two terminals connecting the circuit 
of each arc lamp as well as that of the incandescence 
lamps. 

In addition, on each circuit is a special arrange- 
ment for measuring the current absorbed by each 
are lamp, without interfering with its working. The 
lamps fed from the switchboard have the following 
characteristics : 
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ampéres| volts | ohms mm. hours 

Arclamps 1 50 60 | 1.2 24 

1 25 57 | 0.5 18 9 

1 12 52 1.5 12 9 

21° 8 50 | 2.5 | 10 9 

4 6 45 4.0 10 8 

1 4 45 6.2 9 8 
Incand, ..10 -98 68 








The second group consists of a compound dynamo 
of 40 ampéres and 110 volts at the terminals, and 
of a switchboard connected to the dynamo by the 
main conductor, and delivering the current in five 
directions, each including on its separate circuit a 
commutator, an indicator, a rheostat, and the 
terminals connected with each circuit of two are 
lamps in series, as well as an incandescence lamp 
circuit. The same device for measuring the 
amount of current absorbed is also included in this 
group. The following list gives the particulars of 
the lamps fed on this circuit : 
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ampéres, volts | ohms mm, hours 

Arc .. 3 12 49 1.5 12 9 

2 8 47 2 10 9 

2 6 45 | 8&3 10 8 

2 4 45 } 5 9 8 
Incand. 10 64 100 





Included in the first group is a commutator of 
special form, designed for currents of from 500 to 
1000 ampéres, and so arranged as to allow of an 
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ampére-meter being introduced into the main 
circuit so that the total current passing can be 
measured at any moment without interfering with 
the proper operation of the system. This system 
of commutator avoids (in any important installa- 
tion, consisting of several generators), the employ- 
ment of as many ampére-meters as there are 
dynamos, and it has besides the great advantage 
that it avoids the necessity of leaving the ampére- 
meter permanently in the main circuit, which is 
often the cause of error in current measurements. 

In our last week’s issue we devoted a considerable 
space to a description of the Bon Marché, and we 
take this opportunity of supplementing that de- 
scription by a few further facts about the electric 
lighting of that vast establishment, which absorbs 
no less than 1000 horse-power, of which 700 are 
constantly used for lighting and for driving special 
machinery. The lamps employed in the establish- 
ment are as follows: 270 Cance lamps of 40 carcels 
each ; five of 200 carcels, and one of 500 carcels ; 
84 Jablochkoff candles of 30 carcels each; and 3000 
incandescence lamps of 15 candles ; making a total 
value of 19,300 carcels. 

This luminous value approximates very closely 
to the total production of the gas works supplying 
the city of Boulogne. These works cover an area 
of 6000 square metres and supply the 20,000 
inhabitants and 41 factories of various kinds. 
The electric lighting of the Bon Marché occu- 
pies an area of 2400 metres, and about two-thirds 
of the total motive power available is used for driv- 
ing the various dynamos. The installation was 
only decided upon in 1886, when considerable addi- 
tions had been made to the establishment, includ- 
ing a sufficiently large covered space for engines, 
boilers, and dynamos. The installation is in two 
distinct parts ; the first includes four Belleville gene- 
rators, each of 10Ohorse-power ; three Lecouteuxand 
Garnier engines, one of which is a horizontal engine 
of 100 horse-power driven at 250 revolutions ; one 
is an ordinary condensing Corliss engine of 75 horse- 
power, at 80 revolutions ; and one is a compound 
condensing Corliss engine of 200 horse-power and 
80 revolutions. The first of these is kept in 
reserve as a spare engine, and the two others 
drive the same countershaft, which in case of 
necessity can be coupled to the shaft driven by 
the 100 horse-power engine. There are in all 
17 dynamos actuated from this shafting, two of 
which are Gramme machines of 550 ampéres and 
70 volts, two are Edison machines of 500 ampéres 
and 70 volts, one Sautter-Lemonnier, of 300 am- 
péres, and four Breguet machines of 140 am- 
peres. The remaining are eight Gramme dynamos 
of the alternating current self-exciting type, each 
supplying current to 12 Jablochkoff lamps. The 
second installation, which is considerably larger, 
comprises seven Belleville generators corresponding 
to a total of 1050 available horse-power ; four of 
these generators are in continuous service, and the 
other three are kept in reserve. They supply steam 
to four ordinary condensing Corliss engines each of 
150 horse-power, driven at 80 revolutions, and to 
three 10 horse-power engines, representing a total 
of 630 horse-power. One of the Corliss engines 
is kept in reserve, the other three being in constant 
use. Each engine drives a separate countershaft 
that transmits the power by belting to six dynamos, 
or 24 in all, giving a current of 350 ampéres and 
70 volts. The total cost of the installation was 
about 80,000/., but in spite of this very considerable 
expense, the proprietors of the Bon Marché report 
amarked economy as compared with the cost of 
gas, to say nothing of the many other advantages 
resulting from the use of the electric light. 





NOTES. 
THe Popp System. 

In our recent articles on the compressed air in- 
stallations of M. Victor Popp (Compagnie Parisienne 
de l’Air Comprimé), we omitted to state that in 
further extensions to he shortly carried out, Messrs. 
Davey, Paxman, and Co., of Colchester, will supply 
the whole of the machinery. It is very satisfactory 
that in these days of close competition a firm of 
English engineers can command large orders, in the 
face of heavy duties; excellence of workmanship 
and high efficiency are the only explanation of the 
preference given by M. Popp. We understand 
that the energetic and able engineer of the Com- 
pressed Air Company, who has brought about so 
remarkable a development in the transmission of 
power over a large portion of Paris, is now organis- 





ing a very thorough investigation of his system, 
with the aid of two eminent scientific experts, in 
order to substantiate the report already made, and 
to which we have referred. 


THE Brush ELEcTRICAL ENGINEERING COMPANY, 
LiMiTED. 

The Anglo-American Brush Electric Light Cor- 
poration, Limited, are about to make an im- 
portant reorganisation of their business, and to 
change the name under which they trade to that of 
the Brush Electrical Engineering Company, Limited. 
To increase their manufacturing facilities, they have 
negotiated, subject to the approval of the respec- 
tive shareholders, to acquire the business and 
properties of the establishment known as_ the 
Falcon Works, Loughborough, and also the busi- 
ness of the Australasian Electric Light, Power, and 
Storage Company. The works of the Falcon Com- 
pany are built upon a site of 7 acres, adjacent to 
the station of the Midland Railway Company at 
Loughborough, and are well adapted for the exist- 
ing business of building small locomotives, sta- 
tionary engines, tramcars, and the like. It is pro- 
posed to increase the size of the works, so that the 
electrical business may be carried on without inter- 
ference with the present undertaking. The Brush 
Company’s London works have proved quite 
inadequate to the rapidly increasing business ; the 
orders booked during the first six months of this 
year equal the total volume of last year’s business. 
Part of the Australasian Company’s property con- 
sists of the patent rights of Edison in India, Aus- 
tralasia, and South Africa, together with the sole 
agency under the Swan lamp patents. The Brush 
Company have, therefore, settled their litigation 
with the Edison Swan United Electric Light Com- 
pany by paying their taxed costs and abandoning 
the manufacture of incandescence lamps in this 
country. 


THe Russtan CrupE Om Priree Line SCHEME. 

The Russian crude oil pipe line scheme has fallen 
afresh into a condition of suspended animation. 
The concession for the line, which, as we have 
more than once described, was to have piped the 
oil 500 miles from Baku, on the Caspian, to Batoum, 
on the Black Sea, was granted last year to a Rus- 
sian named Yelimoff. In due course a_ strong 
syndicate was formed in London to take it up, if 
modifications of an essential character could be 
introduced, and 100,000/. caution money was 
lodged with the Russian authorities at St. Peters- 
burg. At first the negotiations looked promising, 
but the Nobels and the Rothschilds, both of whom 
have large refineries at Baku, that would have 
suffered from the proposed new refineries at Batoum, 
vigorously opposed the alterations in the conces- 
sion, and in the end gained the day. No doubt the 
issue was largely influenced by financial considera- 
tions. Early in the year Russia began to convert 
her debt, and in view of the hostility of Germany, 
the assistance of the Rothschilds had to be sought. 
Then, no doubt, an adjustment of interests took 
place, with the result that the conversion of the 
various Russian loans proved a great success, and 
the crude oil pipe line scheme had to go to the wall. 
The caution money has now been returned, and 
the scheme is for the moment stranded. How 
long the suspension will last it is impossible to say, 
but it is open to question whether the compact 
between the Russian Government and the Roths- 
childs is intended to indefinitely influence the 
realisation of the project. The result, of course, 
will be a check upon the Russian oil industry, and 
the petroleum fields elsewhere will be able to go 
ahead. Meanwhile the question may be pertinently 
put why English npinalica, who can combine to 
take up a Russian scheme that would have involved 
an outlay of two millions sterling, cannot do a little 
to open up the oilfields of their own empire. In 
Canada, as Mr. Marvin recently showed in his 
‘*Coming Oil Age,” there are deposits transcending 
in area any that the Russians or Americans possess, 
yet nothing is being done to develop them. It is 
really lamentable, after all that has been written 
by able scientists on the potentialities of the petro- 
leum fields belonging to England, that enterprise 
and capital should hold aloof from an industry 
which in the United States has achieved amazing 
development and given Russia a revenue of nearly 
a million sterling a year. For date-coffee, toy 
sewing machines, and other bubbles, hundreds of 
thousands of pounds can be frantically forced upon 
company promoters by a public that is quite im- 
pervious to the merits of petroleum. Yet petroleum 





has its romantic as well as its sober side, and many 
a fortune has been made out of a single oil well. 


Coal ON THE PaciFic. 

The past year was one of great prosperity to 
the coal interests of the Pacific slope. The Cana- 
dian collieries in the neighbourhood of Nanaimo 
in Vancouver Island, have been especially fortu- 
nate. Not only are the machinery and appliances 
for the handling of the product on a betterand more 
extensive scale, but the quality of the coal is so 
much superior to that of the American mines, that 
it commands a market in the leading towns against 
the local coal, with the disadvantages of a long sea 
passage, and an onerous tax. The Vancouver 
Coal Company, the Wellington, and the East Well- 
ington collieries, all in the vicinity of Nanaimo, have 
sold during 1888 no less than 304,916 tons of coal 
in the city of San Francisco alone, being one-fourth 
of the total amount consumed, the Washington, 
Oregon, and California collieries having turned out 
amongst them 950,238 tons, which is the largest 
output that has been made in the twelve months. 
The annual output from the Wellington and East 
Wellington collieries since 1874 has increased each 
year since their start with only three exceptions, 
and the year 1888 showed an increase over its pre- 
decessor of 74,424 tons, although during the year 
there were two very serious delays, the mines being 
both closed on account of a dispute over the em- 
ployment of Chinese labour, and the principal one 
in January from an explosion in the Wellington 
pit. The output for each year has been : 

tons, 
81,000 
110,000 


ie wv ae ve ae 487,784 

The Vancouver Coal Company are now sinking a 
large shaft in their New North Field, adjoining the 
Wellington Colliery, and an entirely new coalfield 
is about to be opened up at Comox, in the northern 
part of Vancouver Island, which promises to equal 
in every respect the Nanaimo coal. The Nanaimo 
Free Piress announces that the railway connecting 
the Union Colliery in this new mining district with 
the wharves in Comox Harbour was complete, and 
the locomotive passed over it on January 5. A 
few miles from Nanaimo, in the middle of the 
Strait, between Vancouver Island and the main 
land of British Columbia, is Texada Island, which 
contains one of the largest and most available 
deposits of hematite that isknown. It has recently 
turned out to have, in addition, immense deposits 
of copper ore, with which a large admixture of gold 
is associated, and there is at the present time a 
regular boom in mining leases in this new El Dorado. 
In less than a month eighty-nine mining leases have 
been regularly applied for and filed on this little 
island, the crowd of prospectors and miners still 
flowing steadily on, exploring and digging in every 
direction. The new city of Nanaimo is profiting 
by all this industrial development and is flourishing 
accordingly. During the last year the Esquimalt 
and Nanaimo Railway, 714 miles in length, has 
been got to work, connecting the collieries at 
Nanaimo with Victoria, the capital of British 
Columbia, and the new naval station Esquimalt, 
the arsenal of Great Britain on the Pacific Ocean. 








THE DIRECTOR-GENERAL OF ORDNANCE 
FACTORIES. 

WHEN the late Director-General of Ordnance Fac- 
tories recently ceased to occupy that position, the 
Secretary of State for War was put in as difficult a 
position of the kind as one could well imagine. It 
was pretty generally said that there was only one man 
in broad England capable of filling the position ; that 
one man naturally being Captain Andrew Noble. 
Captain Noble is, however, too snugly fixed at Elswick 
to be tempted by anything the Secretary for War 
has to offer ; and it, therefore, remained for the latter 
official to abolish the lately created post, or, according 
to the quidnuncs, to appoint an unsuitable person. 

That he has followed the latter course, in appoint- 
ing Mr. William Anderson to the position, many will 
aver. The whole military contingent, or at any rate 
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the military contingent as a whole, will be sure to dis- 
approve. From their point of view no civilian is fitted 
for the duties. Itis a very natural position fer them 
to take up. 

There are, however, many persons, and among them 
those who have the highest claims to be heard, who 
say that no military man can be fitted for the business. 
As is usually the case with sweeping assertions of this 
kind, both parties are wrong. It is, however, extremely 
unlikely that a soldier should make a good Director- 
General of Ordnance Factories. It must be remembered 
they are ‘‘ factories,” not armies, that the director will 
have to direct. The training of a military man, soldier 
or sailor, is of a kind that in many respects directly 
unfits him for the successful government of a large 
manufacturning establishment, and a man must possess 
commercial genius of a truly abnormal growth not to 
have it stunted or destroyed by the education of a 
soldier or a sailor. It is the too large element of 
service control in our dockyards and arsenals which 
has led to the scandals in their working with which 
the public has been made acquainted within the last 
few years. 

It may be objected that ‘‘ commercial genius ” is not 
the faculty that is required for the head of a Govern- 
ment establishment. It is true that the new director 
will have nothing to do with making profits or earning 
dividends, but nevertheless the qualities he requires 
are exactly those requisite to the successful manage- 
ment of a large private concern; and indeed, up to 
the point of finding a market, his aims should be the 
same, for he has simply to produce the best article at 
the lowest price. 

It is for such reasons as these, we think, Mr. Stan- 
hope has been wise in choosing a civilian for the direc- 
torship of ordnance factories ; whether he has chosen 
his civilian wisely is another matter. 

Mr. William Anderson has many of the highest 
qualifications for the post. In the first place his pro- 
bity is absolutely beyond question. We are not, of 
course, referring to that common honesty which simply 
suffices to keep its possesser on the weather side of the 
lawyers, but to the higher sense of honourable dealing 
which prevents a man taking a questionable advantage 
of his fellows, either individually or as a community, 
such for instance as would be expressed by occupying 
a berth for which he was not fully qualified. So far, 
at least, the public are distinct gainers. 

More, however, is required than the negative, if 
necessary, qualitication of that good repute which Mr, 
Anderson so fully possesses. To manage a gun factory 
one must have a knowledge of the making of guns, and 
this embraces a very wide field of constructive science. 
As an engineer, Mr. Anderson has earned a high repu- 
tation amongst his fellows, both in the consultative and 
contracting branches of the engineering world. He has 
won this reputation not by the many advertising modes 
now so strongly in vogue, by means of which a little 
knowledge is made to offer such a wondrous show, but 
by solid ability and good work. Further, he has turned 
his attention largely to the principles upon which the 
manufacture of artillery is based, and his experience in 
that field is perhaps wider than that of any one, in 
other respects, properly eligible for the berth. 

In conclusion, it may safely be said that, whether he 
succeed or fail in the difficult mission he has under- 
taken, no one could take with him in his task the more 
hearty good wishes for success of all who know him 
than the new Director-General of Ordnance Factories ; 
and we may be sure that unless he should succeed in 
altering many of the defects which seem to have almost 
crystallised themselves in the administration of the 
departments to come under his charge, his high sense 
of honour will prevent him from retaining his post. 








MISCELLANEA. 

Ir is stated that the Foreign Office has selected, and the 
Khedive has approved of the appointment of, Mr. Bald- 
win Latham, member of the Institute of Civil Engineers, 
_ go out to Egypt to report upon the sanitary condition 
of Cairo. 


At a meeting of the Council of the Sanitary Institute 
held on the 10th inst., Professor W. H. Corfield, M.A., 
M.D., in the chair, further arrangements were made for 
the Congress and Exhibition to be held in Worcester in 
September next. 


At the session of Council of University College, London, 
held on Wednesday, July 17, Mr. T. Hudson Beare, Pro- 
fessor of Engineering and Mechanics, Heriot-Watt Col- 
lege, Edinburgh, was appointed Professor of Engineering 
and Mechanical Technology in succession to Professor 
Alex. B. W. Kennedy, F.R.S. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending July 7, 
amounted, on 16,049} miles, to 1,350,223/., and for the cor- 
responding period of 1888, on 15,967? miles, to 1,264,1717., 
an increase of 82 miles, or 0.5 per cent., and an increase 
of 86,0521., or 6.8 per cent. 

The Suez Canal receipts for the year 1888 were 
67,000,000 fr., and the expenditure 7,743,000 fr., or only 
114 per cent., though including 400,000 fr. for the work- 
ing of the night service ; 3440 vessels used the canal last 
year, the passengers numbering 183,000. Of the total 








number of vessels 1608 passed through by night. The 


average time of transit was 30? hours. 


As outbreaks of fire at flour mills are usually of a very 
alarming character, the fire spreading with great rapidity, 
it is gratifying to record that, on the occasion of the recent 
fire at the Victoria Flour Mills, Wellingborough, owned 
by Mr. J. B. Whitworth, the outbreak was rapidly 
extinguished by means of the complete system of fire 
apparatus on the premises, consisting of a steam fire 
engine, hydrants, and automatic sprinklers, all of which 
were fitted up by Merryweather and Sons, of London, 
The total damage by fire was only 300/., whereas the 
property at risk was valued at 20,000/. 


Messrs. E. H. Bayley and Co., of Newington Causeway, 
London, S8.E., who for eighteen years have supplied fire 
escapes to the Metropolitan Fire Brigade, have now 
brought out a very light escape intended to be worked by 
one man only, which has been adopted by the London 
County Council. The escape is built of ash, and consists 
of two ladders, one of which is fixed to a suitable carriage, 
whilst the second is arranged so that it can slide on top of 
the first in the usual way. When fully opened out the 
second ladder reaches to a height of 30 ft. As constructed 
the complete escape weighs but 4 cwt. 


The electric lighting committee of Leeds recently visited 
a number of the principal town lighting installations, with 
a view to carrying out similar work in Leeds, and have 
come to the conclusion that the alternate current system 
is the most suitable for this purpose. The district they 
propose to deal with in the first place will require about 
37,500 lights, but machinery is only to be provided for 
25,000 lamps, as they state that experience shows that only 
two-thirds of the lamps of an installation are lighted at the 
same time. They state that they can undertake to supply 
the light to consumers at the rate of 4d. per lamp hour, the 
lamps being 10 candle-power, whilst a company they con- 
sider could only do it at the rate of 3d. per sod 


From the quarterly statement on the shipbuilding of the 
United Kingdom issued by Lloyd’s Register, it appears 
that, excluding warships, there were 536 vessels of 929,611 
tons gross under construction in the United Kingdom, 
at the close of the quarter ending June 30, 1889, and of 
this 836,262 tons, or about 90 per cent., were being built 
under the supervision of Lloyd’s surveyors. Of the total 
number of vessels building, 455, of 842,357 gross tons, 
were steam. At the corresponding period last year there 
were 377 vessels of 608,118 gross tons under construction 
in the kingdom. In all foreign countries at the end of 
last quarter there were 138 vessels, with a tonnage of 
171,751 of gross tons, warships and vessels of less than 
100 tons being excluded. 


Mr. W. H. Pierce has made for the Chicago, Burling- 
ton, and Quincey Railway Company a series of tests on 
the efficiency of glow lamps during their period of life. 
The lamps were ordinary commercial lamps, and the tests 
a to have been made with the greatest care. In all, 
observations were made on fifty-nine lamps. Briefly 
stated, the results were, that a set of lamps consuming 
3.54 watts per candle-power when new, required 6.1 watts 
per candle-power after burning 900 hours, and the mean 
watts per candle-power during the whole period of life 
was 5.25. Putting the facts the other way round it may 
be stated that the candle-power of the lamps, after burn- 
ing 900 hours, was but 584 per cent. of the initial, and 
the mean candle-power but 67 per cent. 


A committee of the American Master Mechanics’ 
Association report that there is an almost unanimous 
opinion amongst locomotive engineers in the States in 
favour of enlarging the water space between the inner and 
outer shells of the locomotive firebox. The same feeling 
also prevails in connection with the clearance between 
the boiler shell and the tubes. Where the feed water is 
largely or even moderately charged with foreign matter, 
the water space on the back and sides of the firebox should, 
they state, be not less than 43 in., with a distance of 5 in. be- 
tween the front plates. The ordinary American type of 
locomotive boiler has a water space of 3in., but on re- 
placing fireboxes, it is stated, that many engineers have 
increased this space to 4 in. or 44 in., and obtained very 
satisfactory results both as to durability of the plates and 
economy of fuel. 


From the report of the directors of the Edison Swan 
Company just issued, it appears that the operations of the 
year have resulted in a profit of 47,7291. 5s. 9d., which, 
with the balance of 25,1237. 9s. 7d. carried over from 
last year, makes a total of 72,812/. 15s. 4d. profit on 
the two years. Out of this the directors havé ap- 
propriated the sum of 28,815/. 14s. 2d. to meet losses 
realised in disposing of certain installations taken over at 
the date of the amalgamation, and have also created a re- 
serve of 4595/. 10s. 10d. With the remainder they 
recommend a dividend of 7 per cent. on the amount paid 
up on the A shares of the company for the year 1889, and 
a further dividend of 3 per cent. on account of arrears of 
preferential dividend for the year 1884 on the same shares. 
An arrangement has been come to between this company 
and the Anglo-American Brush Electric Light Corpora- 
tion re the recent litigation by which the latter company 
gives up the manufacture of glow lamps and pays the 
taxed costs of the action. 


The committee appointed four years ago by the American 
Society of Civil Engineers to report on the proper relation 
to each other of the sections of railway wheels and rails, 
have now concluded their labours. They recommend that 
the rail top shall be struck with a radius of 12in., this 
form being preferred by forty-four of the engineers to 
whom queries were sent, only eight recommending a flat 
top. As tothe wheel tyres, the committee report that, 
whilst few hold that coning has any sensible effect on the 
curve resistance of a train, the belief is general that coning 








does diminish oscillation, and it is questionable whether 
it would be advisable to dispense with it. They also 
recommend that the rails shall have a comparatively broad 
head. Hitherto in America an attempt has been made to 
economise material by making the flange and web of the 
rail too light in proportion to the head, with the result of 
increasing the difficulties of rolling. The corner radius 
of the head should, they state, be } in. for all sections, and 
the lower corner radius, where the head joins the web, 
should, they state, be 44 in. only. 


As long ago as February 22, 1887, a committee was 
appoin by the Board of Trade to inquire into and 
report on the desirability of electrical communication 
between light vessels and the shore, with the special 
object of facilitating the saving of life at sea ; whether the 
system should be extended to lighthouses, and in other 
ways ; and whether the experience gained by the present 
cable to the Sunk light vessel has proved of sufficient 
value to justify the cost. The committee (of which the 
Earl of Crawford was chairman) have presented their 
second and final report, which is now published as a 
Parliamentary paper. Herein they state that though the 
experiments carried on for the last four or five years show 
the possibility of establishing electrical communication, 
they remain of the same opinion as when they made a 
former report—that the expenditure involved in maintain- 
ing electrical communication between the Sunk lightship 
and the shore is not commensurate with the advantages 
gained, and they therefore recommend its discontinuance, 
and that the system should not be extended to lighthouses. 
They add that it would, as a general rule, be unadvisable 
to permit lightships which may be electrically connected 
with the shore to be used also as signal stations for com- 
mercial purposes. Sir Edward Birkbeck, M.P., who was 
on the committee, dissents in one respect. He is strongly 
of opinion that a much more extended trial of the present 
electrical communication with the Sunk lightship should 
be carried out, and that for a further period of not less 
than five years. 

The Select Committee of the House of Commons to 
whom is referred the Bills for confirming the Provisional 
Orders for the electric lighting of the metropolis, have 
confirmed the preambles (which were practically unop- 
posed) of all the remaining orders left for their considera- 
tion. The result of this decision is that the whole of the 
provisional orders which have been granted by the Board 
of Trade have, without exception, now received the con- 
firmation of the House of Commons, subject to such 
clauses as the Committee may deem it expedient to insert. 
The orders thus confirmed are the three orders of the 
Metropolitan Electric Supply Company for the lighting 
of South, West, and Mid London, the House-to-House 
Supply order; the Notting-hill, the Kensington and 
Knightsbridge, the South Kensington, the St. Martin’s- 
in-the-Fields, and the Westminster and London electric 
supply orders. The order granted to the London Electric 
Supply Corporation, Limited, subject to the insertion of 
clauses to satisfy demands as to electrical energy, and 
those of the London County Council with regard to the 
lighting of Westminster Bridge. The area which this 
company is authorised to supply comprises—(1), the parish 
of Chelsea, except so much as lies to the north of the 
yarish of St. Mary Abbot, Kensington ; (2), the parish of 
St. George, Hanover-square ; (3), the parish of St. James, 
Westminster ; (4), the united parish of St. James and St. 
John, Clerkenwell ; (5), parts of the parish of St. Martin- 
in-the-Fields, the united parishes of Be. Margaret and St. 
John the Evangelist, Westminster, and the parish of 
Lambeth ; (6), the whole of the parishes and districts of 
St. Mary, Newington, St. Saviour and St. Olave, South- 
wark, the parishes of Bermondsey and Rotherhithe, and 
the district of Greenwich. 





A Sanitary Hovse.— Last Saturday there was a gather- 
ing of gentlemen interested in sanitation to see the altera- 
tions which have lately been made in No. 5, Queen’s Gate, 
Kensington, a house recently bought and about to be 
occupied by Mr. Thomas Wakley, proprietor of the 
Lancet. Like most Kensington houses the one in 
—- forms part of a terrace, and is so situated that 
the drainage has to be brought from back to front through 
the house itself. To enable this to be done with perfect 
safety, a trench has been cut and lined with concrete ; in 
this there has been laid a 4-in. cast-iron pipe, similar to a 
water main, and jointed in the same manner with blue 


‘lead. At each end of the pipe is a manhole and an in- 


spection box ; the box is formed of glazed porcelain and 
has side inlets for subsidiary pipes which deliver into 
curved channels in the floor of the box, so that the 
velocity of the flow is not checked. If by any chance 
the pipe should ever choke rods can be be to: Picci 
its entire length and into the main sewer, there being a 
om way over the trap to permit of this. Both 
manholes are closed by two separate doors with a layer 
of 12 in. of sand between the two. The flow from the 
kitchen sink is received into a syphon flush tank, and 
is there detained until a sufficient quantity has 
accumulated, when the whole is suddenly ro is 
We saw the flush carry a loosely folded sheet of news- 
paper through the whole of the pipes without diffi- 
culty. The soil pipe runs from bottom to top of the 
building, and is crowned with an exhaust ventilator. Air 
is admitted to its base through a standpipe 8 ft. high in 
the area, the opening being fitted with mica flap valves. 
In addition, the trap of each water-closet is ventilated 
into a separate ventilating pipe of smaller diameter. In 
spite of the constant advance of sanitary science, it seems 
difficult to believe that a more effectual method of dealing 
with the sewage of a terrace house can ever be devised ; 
the whole work, arranged by Mr. Plumber, and carried 
out by Messrs. Hanks, of Berners-street, Oxford-street, is 
of the highest excellence. 
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ON WARP WEAVING AND KNITTING, 
WITHOUT WEFT.* 
By Mr. ARTHUR Packt, of Loughborough, 
ice-President. 


goods such as ee socks, vests, drawers, and articles 
of underwear generally. Sometimes in some machines 
more than one thread is used in knitting; and then it is 
as it were an interweaving or interlacing of ‘‘weft-threads,” 
knitted to and fro across the length of the fabric, without 


Hitherto the only method known of making fabrics which 
are shaped in weaving them, for articles of clothing and 
the like, has been by “‘knitting ;” and the fabrics are 
then shaped (or “‘ fashioned ” as it is called in the trade) 
by methods fully explained in a paper read by the writer 


THERE are three chief methods or principles of making | any “ warp-threads” running longitudinally. 
fabric or cloth or tissue from yarns or threads. . he least known and probably hitherto the least used 
The method best known and most used is that of ordinary | system of weaving is what is known as “ warp-weaving ” | 


at the meeting of this Institution at Nottingham in 1870, 
and published in the ings for that year (page 127). 
Tn the present paper it will be shown that such shaped 
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Fig. 11. 
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weaving with a “warp” and a “weft,” the warp running | or knitting. This system is the weaving together or inter- | goods can now be made by warp-weaving or knitting ; and 
longitudinally in the fabric and the weft transversely. | lacing or knitting together of a number of “‘ warp-threads,” | a machine which effects this is the special subject of this 
The next best known and probably the next most used | woven or knitted together along the length of the fabric, | 7 . : 
is “knitting” properly so called ; that is, knitting together | without the use of any weft running transversely. | In this machine the threads are manipulated or woven 
weaving or haclecing one thread, as in hand-knitted| Of course in ordinary woven fabrics, the fabrics are | or interlaced by the immediate touch or action of three 
—-- = - | woven of a certain width in parallel lengths, and the | parts, which for convenience are called the three primary 
* Paper read before the Institution of Mechanical En- | fabric has afterwards to be cut and shaped into articles | parts. These are—the troughs A, shown in Figs. 1 to 5; 
gineers at Paris, | of clothing or whatever shaped articles may be required. | the needles B, shown in Figs. 6 and 7; and the hooks C, 
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were hangs on and slides to and fro upon the V-shaped 
part of the main bar E. The trough bars are adjusted by 
the screws A3, Figs. 15 and 16, so that the lower lips or 
orifices of the troughs will just pass over the stems of the 
needles, as close to them as possible, so as not to touch 
them, but to allow only sufficient room for the threads to 
pass between the troughs and the needles, On the back of 
the trough slide bar A2, Figs. 17 and 18, there is a toothed 
rack A4, into which gears the small segment of a wheel 
Ad attached to the spindle or shaft A6; to the top of the 
spindle is attached the segment of a ratchet wheel A7, at 
the left side of which are ratchet teeth A8, while at the 
right side are ratchet teeth A9, so made as to act con- 
trariwise to the teeth at the left side; the pitches and 
arrangements of these ratchet teeth on the wheel A7 and 
the wheel A5 and the rack A4 are such that, when the 
ratchet segment is moved one tooth to the right, the 
trough bar is moved one needle to the left and vice versd. 
Two chisel-shaped ratchets A10 and All are attached 
to the triangular ratchet frame A12, so that, according to 
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the position sideways of the ratchet frame, either but not 
both of the ratchets (when the triangular frame is moved 
to and from the main shaft F by the cam A31) will act 
upon the ratchet teeth, and will move the trough-bar 
either one needle to the right or one needle to the left, in 
accordance with the position sideways in which the 
ratchets are held. 

There is a wedge-shaped spring latch A13 acting upona 
wedge-shaped projection Al4 on the ratchet frame, 
which will allow it to be moved either to the right 
or to the left, s0 as to put into action either the right 
or the left ratchet ; and then to keep in action which- 
ever is put into action, until the ratchet frame is 
moved sideways. To the upper surface of the ratchet 
segment A7 at the left side there is attached an 
inclined finger A15, and another similar finger A16 is 
attached in a similar way to the right side; and these 
fingers can be adjusted at such a distance from each other 
that, when the left ratchet has moved the ratchet seg- 
ment, say two teeth to the left, then, as the ratchet frame 
is moved backwards towards the main shaft, the projec- 
tion Al7 on the ratchet frame will come in contact with 
the inclined finger, and will move the ratchet frame to 
the right, so that the left ratchet will be put out 
of action and the right ratchet will come into action ; 
and then, when the ratchet segment has been moved two 
teeth to the right, the finger will act upon the projection 
A18, and in a similar manner will move the ratchet frame 
to'the left ; and soon. Thus the trough bar and troughs 
will be moved two needles to the right for one revolution 
of the mainshaft, and then two needles to the left for the 
next revolution of the main shaft ; and so on. 

It is of course absolutely necessary that, at the end of 
each traverse of the trough bar, »ach trough should stop 
at and remain at the exact centre of one of the spaces 
between the needles ; and this is effected in the following 
manner. On the front face of the right-hand end of the 
trough slide bar A2, Figs. 20 and 21, there is formed a 
row of wedge-shaped teeth A19, of the same pitch as the 
needles of the machine ; and facing these a similar set of 
wedge-shaped teeth A20 are formed on a bar A21, which 
is hinged by a spring hinge at its end A22 to a projection 
El on the main bar E. When the trough slide bar is com- 
pleting its traverse, the set of teeth on the hinged bar A21 
are pressed towards and against the set of teeth A19 on 
the trough slide bar A2; and the two sets of teeth are so 
arranged that, when they are engaged and pressed together, 
the trough slide bar must take and keep its exact longi- 
tudinal position. The hinged bar is moved to and from 
the trough slide bar by the lever A23, Figs. 19 and 22, 
which is actuated at the right times by the cam A24, 
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There is a further apparatus attached to the machine 
for enabling the zigzag stripes before mentioned to be made 
by controlling the movements of the ratchet frame and 
the trough bar to the left and to the right in certain fixed 
varying orders; but the description of it would unduly 
lengthen this paper, and any one wishing can see it and 
have it explained on the machine in the Exhibition, in 
the British Section of the Machinery Hall. 

We will now follow the movements of the needles B, and 
explain how these are effected. The needles are held at 
their back ends by hinged plates B2, which press them 
into grooves and holes in the needle bar B1, Figs. 15 and 
16; this bar is held at the back by two joints B3, which 
are attached by two joint pins B4 to the two arms B65 of 
the rocking shaft B6; the ends of the shaft are free to 
oscillate in a rotating fashion in bearings in the end frames 
or legs H of the machine. The upper ends of the two 
rocking shaft arms B5 carry two bowls or trucks B7, each 
of which is pushed away from the main shaft F by a cam 
B8 ; and the bowls are drawn towards the shaft by the 


Fig. 19 








springs B9, which pull the needle bar Bl backwards. 

hus by acting through the joints B3 and the rocking 
shaft arms Bd, these springs keep the bowls B7 always 
pulling towards the main shaft F ; and the extent of the 
movement of the bowls towards the main shaft F, and of 
the consequent backward movement of the needle bar Bl 
and needles B, is controlled by two double needle-con- 
trolling hooks or stops B10, which take hold of or stop 
the four projections Bu, two on each rocking shaft arm 
B5. The positions of these two double needle-controlling 
hooks B10 are controlled by the action of the two wedges 
B12, which are attached to the bar B13 that slides longi- 
tudinally in suitable slides or bearings attached to the 
machine. Thus it will be seen that, of sliding the bar 
B13 and its wedges B12 to and fro longitudinally, the 
distance of the Rachound movement of the needles is 
easily controlled. 

The front ends of the needles rest upon and slide on the 
grooved top of the knocking-over bar D, which is held at 
each end by the legs or framings H of the mechine. 





We will now follow the movements of the presser B14, 
and explain how these are effected. When the needles 
have moved backwards so far that the points of their 
beards are safely over the threads laid upon the stems of 

| the needles, then the presser B14 is caused to descend, so 
| that its rounded lower edge B15 presses upon the beards, 
| Fig. 12, and holds their points down in the eyes of the 
| needles, until the points of the beards are safely entered 
| into and have passed through the loops last made of the 
fabric. The presser then ascends, so as not to touch 
the needles or their beards; and it remains in this 
raised position until the needles have come forward, and 
the troughs are again about to traverse across the needle 
\stems. Now it is evident that, if a needle should 
‘be slightly strained and raised, so that it does not 
rest upon the bottom of its groove in the knocking-over 
bar D, the trough which has to traverse over this needle 
| might push the needle stem to one side and break the 
needle, and possibly also the trough. In order to prevent 
this, before the troughs traverse over the needle stems the 


























| presser B14 is made to descend and press all the needle 
| stems down against the bottom of the grooves in the 
| knocking-over bar D, Fig. 10, so that then all the troughs 
| can safely traverse over all the needles ; and when they 
| have done so, the presser then ascends again, so as to be 
| clear above the needle beards until they have again retired 
to the right position for being pressed. 
| The presser B14 has six arms B17, which project back- 
| wards and under the main bar E, Figs. 15 and 16, and 
| are hinged by pivots B18 to brackets B19, which are 
| attached to the back of the main bar E. a B20 
| attached at the lower end to the arms B17, and at the top 
| end to a suitable bar T, tend always to lift the pressser 
| upwards, 
| On the top of the presser B14 are formed some wedge- 
is surfaces B21, Figs. 25 to 29; and acting upon 
| these are other wedge-shaped surfaces B22, formed on the 
| bar or rod B23, the upper surface of which rests and slides 
against the under surface of the main bar E. If this bar 
| B23 is traversed endways in the direction of the arrow 
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B24, it will readily be seen that by the combined action 
of the two sets of wedges the presser B14 will be made to 
descend ; whereas if the bar B23 is made to traverse in 
the direction of the arrow B25, the presser will be cau 

to ascend by the springs B 20. The traversing to and fro 
of the bar or rod B23 is effected by the cam B26 acting 
upon the two bowls which are shown at the end of the bar 
B23 in Fig. 16 and Figs. 30 to 32. 

It will be seen that the wedges which actuate the presser 
B14 have a strong tendency to bend or curve the main 
bar E upwards between its two ends, where it is secured 
to the main framing H of the machine. The presser also 
has a strong tendency to force downwards and to curve 
downwards in a similar manner the knocking-over bar D ; 
for, although the power required to press the beard of one 
needle into its eye is small, the power required to press 
the beards of the whole 1008 needles into their eyes is very 
large. If the combined curvature of these two bars were 
to amount in the middle of the width of the machine to as 
much as gy in. (that is, 7}y in. for each bar), this would 





be sufficient to make the difference between pressing the 
beards thoroughly and properly, and entirely failing to 
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press them. It is necessary, therefore, in order to enable 
a machine of this class to make cloth in one width (of 7 ft. 
as in this machine), that the bar E and the bar D should 
be held together very firmly and very strongly, without 
in any way interfering with the continuity of the row of 
needles A. It will be seen by reference to Figs. 15 and 36 
that this is effected pd the connectors N, which are made 
of steel plate of the shape shown, each being thin enough 
to pass easily between any two needles in the row. The 
upper ends of these connectors N hook into a groove E2 
in the main bar E, and are held there by the piece of brass 
E3 and by solder. The hook at the lower end of the con- 
nector N hooks into a groove D1 in the knocking-over bar 
D. It will thus be seen that, in order to hold together 
with great firmness and rigidity the main bar E and the 
knocking-over bar D, and to prevent these two bars from 
being sprung apart, and thus to insure the accurate and 
perfect pressing of all the row of needles B, it is only 
necessary to insert a sufficient number of these connectors 
N between the needles, at convenient distances apart 
across the whole width of the machine. 


(To be continued.) 
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THE RATIONALISATION OF REGNAULT’S 
EXPERIMENTS ON STEAM.* 
By Mr. J. MacraRLANE Gray, of London. 
(Continued from page 59.) 
Wy steam should have a certain maximum pressure 
for each temperature can now be explained. The specific 


If at G 273 the 
pressure is , the graph P can te drawn for increase of 


temperature at constant pressure yp. The required graph 
must be a portion of that logarithmic curve whose area is 


heat of gasene at constant pressure is i‘ 


‘£9, The horizontal travel on the graph, from 6) to @, 
m 

2 

: % 
when gasene is compressed at constant temperature @, all 
the work of pace, yoy is thermated, that is, changed into 
heat. The graph for this action will be the horizontal 
line at temperature 0, and the vertical ordinate will sweep 


will therefore be a e(log 0-log @)= i e log Now 
ms m 


YY 
Y ips 


Gy “YY 
YY »/ ae 
YY S 









an area a to the thermation accompanying the action. 
It is well known in elementary thermodynamics that the 
area of an isothermal compression curve from py vy to pv 


ispvelog”. Now for gasene p v= ~. 6, therefore the 
Po m 
thermation area is 2.6 clog”. Onthe diagram the height 
m 7 


l 0 
of the area thus swept out is @; therefore, by omitting the 
factor @ from the expression for the area, we get 5 e log 


P - as the horizontal dimension GP at any temperature, p 


P 
being the pressure at G and pp the pressure at P. 
The length AB=1.-4+1.0106 x 273 - 1.0106 0 _ 


0 
1.0106. 

Denoting by the letter O the zero ordinate position 
at A 273, and measuring horizontally from O, we get by 
the graph for aquene heated to @ and then evaporated— 

\ 0 , 777.3 7 

OG=1.0106 € log 53+ 9 1.0106 + a 

By the graph for water evaporated at the temperature of 

melting ice, or 273 deg. absolute temperature Centigrade, 

and heated at constant pressure up to @, and then com- 

pressed as gasene at constant temperature to pressure p 
on the vapene curve G, we get 


777.3 _ 
6 


6014 7 7 6 62 p 
OG =‘* SS ear ee a log =. 

273 + in + m 8 373 m 7 Po 
Equating these two values of OG and collecting the 
terms, we get 

PS 5 9-80 _ & poe 8 

log 4 = 3031.405 ——® — 5.57507 log —_. 

Po 84% % 
This gives the pressure p in multiples of the pressure py at 
273 deg.=0). It will be better to assume that the pres- 
sure at the boiling point of water, or 373 deg., is 760 milli- 
metres Of mercury, that is, ‘“‘atmospheric pressure,” and 
to reduce the above formula to the ollowing for pressure 
p in millimetres of mercury at any temperature @ : 


log p = 25.3453636 - 9037-409 — 5.57507 log 0. 


We can now try what the run of pressure is by this 
formula, and compare it with Regnault’s steam pressures : 


_* Paper read before the Institution of Mechanical En- 
gineers at Paris. 





TABLE 1V.—Comparison of Steam Pressures in Regnault’s 
Experiments with those Calculated by Formula for Vapene. 
Pressure in Millimetres of Mercury. 


ault. Formula, 
Temperature. PY neeny Vapene. 

deg. C, mm. mm, 

273 4.6 4.566 

323 91.982 93.597 

373 76 76 

423 3581.2 3442.6 

473 11688 10566 

503 20926 18083 


Here the two columns of pressures do not agree. Reg- 
nault’s pressure in his experiment at the highest tempera- 
ture is about 16 per cent. greater than that given by the 
formula for vapene. 

Before leaving the diagram for gasene and vapene, there 
are certain geometrical features to be noticed. Whe curves 
B, C, and G, Fig. 5 (page 57 ante), are the same curve 
in different positions of entropy or longitude. The letters 
A, B, C, G, &c., referring to the theta-phi di , donot 
denote the positions at which the letters may be placed in 
the diagram. Each letter denotes a curve or else a ver- 
tical line, and AB, AG, BC, BG, &c., denote the hori- 
zontal interval between these curves at any temperature 
6. The area up to ACZs represents the energy or heat 
possessed by the working substance at the temperature 
indicated by the line AG at @=453. The area Z,CGZ, or 
@xCG is the p.v of the substance ; and this is not pos- 
sessed by the substance. Part or all of @x CG represents 
external work done during evaporation; whether it is 
part or all of @x CG which represents this work depends 
u on how the evaporation has been accomplished. 


AB= as ~1.0106 


CG = 2 =0.11136 
Mm 

BC = 5 =0,27840 
m 

BG = —— =0.38976 


m 


The temperature at which the A curve and the B curve 
meet is the critical temperature, above which there can 
be no liquid. This is for gasene and aquene, with water 
and steam the position of the critical temperature is 
slightly different. At any temperature the rate of shift 
of entropy on B, C, and G, is AB + @ per degree of tem- 
perature ; this is the immediate consequence of the equal 
area peey of the curve B. 

In Fig. 4 let O be any point in the curve G on Fig. 1— 
which is the curve of gasene at maximum pressure, other- 
wise called vapene—let OG and OP be tangent elements 
of the curve G, and of the curve P starting from O. Let 
OK denote an infinitely minute increase of temperature, 
dg. Write—dG to denote GK the simultaneous shift of 
entropy on the curve G. 

Now 


Kp = 7 4 
m 6 
and 
9 ‘ 
GP= 2dp _2 d (e log p) 
mp Mm 
_dG d6=GK=2¢P_ 746 
dé mp m @ 
.— 9 %Gag = 2 otP_7 ag, 
de nm p ™ 
But ' 
~ dG _ AB, and 2 0=pv 
a m 
. AB dd=vdp — © do 
m 
ov P=AaB +7 = AG. 
do ™ 
Since 
pr=2 0, 
m 
therefore 
dv dp_ 2 
— +t = 
Pio dom 
Hence 


dy 5 
—p—={ AB 
"10 -( at 


ve 


) =AC, 

So far as we are guided by our knowledge of the nature 
of steam, and of the requirements of the first and second 
laws of thermodynamics, there is no inconsistency in the 
existence of gasene and vapene. Such, however, is not 
the order of nature ; and it is therefore necessary to dis- 
cover what other order of pressures, volumes, and tem- 
peratures would harmonise with these requirements. 

The above values for v dp and p dv have been obtained 
by considering the heating and compression of gasene. 
The same values are also arrived at when the heat of evapo- 
ration is considered. By the First Law the work done 
over the graph A G, G A is A G x dé, when the differ- 


ence of temperatures is d@; that is, as above (A B+ r) 
m 


dd = v2P ao. 
d0 
It is important in this investigation to observe that 
the same equation is arrived at, whether the state at G is 
considered from the gasene side or from the evaporation 
side. When gasene is compressed at constant tempera- 








ture, the maximum pressure is reached when the state- 
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point crosses G, and thereafter liquefaction is the result 
of further compression. The Second Law determines that 
for any one point there is only one state ; whence it follows 
that the point at which gasification is completed in evapo- 
ration must also be the point at which liquefaction com- 
mences in compression at constant temperature, 

The position of the curve G is that for vapene, that is, 


for completely gasified matter with its ov = 26. In 
m 


nature the actual py of gas or steam is always 2 x6, 
m 


where the coefficient « is always less than unity. Without 
anticipating investigation by any hypothesis as to what 
has happened to the gas to make its pv fall short of the 


value << 6 assigned to it by the kinetic theory, and with- 
m 


out making any actual experiment, we can, by reason- 
ing on from the above principles, ascertain what alterna- 
tive order is possible to replace that of gasene and vapene, 
which experiment teaches us is not the order of nature. 
Let a unit of weight of gasene at the point G 273, on 
the sketch diagram, Fig. 5, be increased in temperature 
up to say 6=473 deg., and at constant pressure, as denoted 
by the graph P on the theta-phi diagram ; and thereafter 
let it be compressed at constant temperature up to the 
entropy pointe. The gasene will become gas when its 
volume is reduced, and the variable coefficient x denoting 
its pv quality will go on diminishing. We do not up to 
this point know how this reduction of pv arises in nature 
—whether by liquefaction or by some other process per- 
mitting reduction of pv. e can reckon the thermo- 
dynamic change as if liquefaction were possible ; and we 
can so arrange the uieeioen that the amount of lique- 
faction can be afterwards ascertained. The abstraction of 
heat, and the simultaneous compression at constant tem- 
perature, are to be continued until the substance is in the 
state of steam, non-saturated, at that pressure and tem- 
perature. If any portion of the heat of segregation or 
splitting heat be given up in the change from gasene to 
ge, let its amount be denoted by » @, in which y is an un- 
cnown coefficient, and @ is the absolute temperature as 
If the quality of the steam be that denoted by 


9 . 
=x 6, let z=1-2; and we can then write— 
wm 


before, 


v= 


—20 
ae 
2 OSs 
m 


v0 


In order to reason out this process, it is necessary now 
to break up the work of compression of gas into an infi- 
nitely great number of pairs of elementary steps, each 
pair consisting of one step with x constant and with in- 
creasing pressure, and the other step a reduction of volume 
at constant pressure. 

The latter step is the diminution of volume for the 
reduction of 2, and it will be called collapse. The former 
step is that by which the pressure is increased, and it will 
be called appression. The word compression will be em- 
ployed for the combined process which actually takes 

lace in nature, The two steps are separate only in 
imagination ; they are simultaneous components in the 
actual operation. 

According to Regnault’s steam pressures the author 
makes out that the order in which @ varies is that 
which gives for isothermal compression the same 
pee-vee curve as for gasene between the same pres- 


Reduction of pv ... 


Gas heat abandoned 


Splitting heat abandoned 


9 
sures and at the same temperatures, or —pdv =— 6 
m 


( r dp + dz )} =— pdV, inwhich vis the gas volume and 
? 
The 


dp -, and the 
m p 

: Oz a . 

nm p 

_ The heat given our during the compression from P to ¢ 

is made up of 

appression + collapse + reduction of gas heat + 

liquefaction ; 


V the gasene volume for the same p and the same g. 
: : . 2 
appression element in the above is— 6 x 


. 9 
collapse element is — 9 dz= 
m 


or, 6.Py + O.gf + ~ 20 + y0 = 0.Pe. 
me 

The sum of the appression and collapse is @ x Pf, which 
must consequently be the energy area of the pee-vee dia- 
gram of the compression. Therefore the sum of the work 
of appression | collapse in compressing a gas is equal to 
the work of appression in gasene between the same pres- 
sures and at the same temperature. The pdv in gasene 
appression on the pee-vee diagram is that of the common 
hyperbola ; therefore the p dv for the compression curve 
of gas is also that represented by tne common hyperbola. 
In other words, the isothermal expansion curve is not 
affected by the value of x. It is only the expansion curve 
that is here referred to, and not the pee-vee diagram as a 
whole. 

The type of pee-vee diagram for isothermal expansion is 
that shown in Fig. 6. The curve is drawn asif it were for 
gasene, and consequently as if the volume were AC 
a2 A 

m 
2.90 


- XL» 


actual 


; whereas the volume is only BC 


As the pressure increases, the ratio BC + AC= 


m 
x is dentine diminishing. Writing z =1—2=AB+ AC, 
it is obvious that z is proportional to the pressure at any 
one temperature. The ctitious volume AB is constant 
for the same temperature, but different for different tem- 
peratures, The equation representing the relation between 





26 =piv+ so}, 
where f (0) is some function of the temperature to be after- 
wards defined. e reasoning leaves it possible that the 
ft (0) may be negative; the portion AB would then be 
outside of AC, According to ault’s experiments, and 
the porous plug experiments of Joule and Thomson, it is 
so with hydrogen gas. na 
We are now able to state as follows what is the critical 
condition that determines at what entropy liquefaction 
shall commence when an actual gas or actual steam is com- 
pressed at constant temperature : when, during the process 
of compression, the appression point in entropy crosses the 
vapene curve G, liquefaction commences and appression 
ceases. : 
What is the pressure when, during eK lique- 
faction takes place at any temperature? It is the pres- 
sure which gasene would have if compressed to such an 
extent that the work expended in its compression is equal 
to that required for both appression and collapse in gas ; 
or, in other words, it is the pressure which gas has when 
its appression point crosses the vapene curve. That is to 
say, let gasene at G 273 deg. in Fig. 5 be taken along P 
to @ 473, and then back along the horizontal line of tem- 
perature 6=473 deg. to F, still continuing as gasene ; its 
pressure will then be that of saturated steam, for which 
the entropy point on the horizontal line of 473 deg. tem- 
perature 1s K, and the length of FG is such that @x FG= 
A pv between gasene and saturated steam at that tempe- 


z 6. What has now been shown is, that if 


pv and temperature 6 is therefore 


2 
rature, or = — 


m 
p denotes the pressure of saturated steam at temperature 
6, the locus of the state-point of gasene at the same pres- 


: i 2 se : 
sure is at a distance of “-z from G, which is the point of 


m 
if that were possible at the instant 
of evaporation, Such an overla »yping would violate the 
»ond Law ; but we have found that Nature avoids the 
overlapping by a suitably apportioned reduction of pv all 
the time that compression is going on: so that the pres- 
sure of saturation is attained just at that point where 
appression per se arrives at the curve G which is the 
boundary of complete gasification. At that instant EG=y 
5 442 
m m 
It has now to be ascertained what is the value of y which 
has been introduced in the expression y@==heat of segrega- 
tion abandoned during compression. In Fig. 7 let OF, 
OG, and OP be now drawn parallel to tangent elements 


complete gasification 


z=y+-—z. 
m 





of the curves I’, G, and P of the theta-phi diagram. Let 
the vertical OK represent dé of temperature, so that at O 
the temperature is #, and on FP it is @+d0. For gasene 
the expression for the value of v dp is independent of 
entropy ; and therefore, between any pair of temperatures 
and upon any graph such as OG, the product v dp is con- 
stant for the same inclination. In the present diagram, 
therefore, whether O be regarded as on the F curve or on 
the G curve of the theta-phi diagram, the product v dp 
will be the same for gasene, although separately the v and 
ag are different. 
Jrite 


-dG=GK= -- dé on the G curve, 
t 


and 
- dF=FK= - “ dé on the F curve. 
cf 


a de 
m @ 


It has already been explained that KP = and 


v= AaB + “= AGon the theta-phi diagram, 
m 


de 
On any element parallel to OG, between @ pue 6+d6, 
we have for gasene 
0S ag— 2 aaa pao 
dé m 10 


€ 
2 lv dp 

] os O@=n° . aE 

d (ev) . =P w+ dot? 


0S a0 + Ta0= vag 
dé m de 
But Rf 
dG ~ AB=-" GK. 
dé do 
wie AB refers to the theta-phi diagram, and GK tc 
ig. 7). 
Therefore, 
» Pa? 


SP" G 7 
de dé + ma? 





or, 
v dp=0.GK+ i do=0.GP=0(GK+KP). 


On OF similarly we get for gasene— 
V dp=0.FP=0 (FK+KP); 


where V= 26 
m p 


yi 
steam between 6 and @+d@. The actual v for saturated 
steam=2V ; therefore for saturated steam— 


2V dp=v dp=0.x.FP=0 («FK+2KP). 


and the p and the dp refer to saturated 


The graph OP is for p=? 0; for pr=x 2. @ the graph 
for te constant pressure would be OQ, making KQ= 


ws ; 

The Second Law requires that for appression per se the 
state-points for saturated steam shall coincide with the 
theta-phi curve G, and therefore, at the limit, with 
the straight line OG in Fig. 7. Consequently— 


x, FP=x2.FK+2KP=GQ 
*. GK=2. 9K. 
Therefore for dry saturated steam— 
tay Po —IG 7, 
id me of 
AB +e, 
m 


That is, the segregation latent heat is the same for dry 
saturated steam as for gasene = 6. AB, 

The quantity 70, representing the heat of segregation 
abandoned during compression, is therefore nil up to the 
pressure of saturation at any temperature, 


(To be continued.) 
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LAUNCHES AND TRIAL TRIPS. 

Messrs. FLEMING AND FEerGuson, Paisley, launched, on 
June 27, a 600-ton twin-screw dredger, built to the order 
of Mr. 'T. A. Walker, contractor for the Manchester Ship 
Canal. The dredger is fitted by the builders with two 
sets of their oan quadruple-expansion engines, with 
steel gearing throughout, and all the most recent improve- 
ments, This is a duplicate of a dredger recently built by 
the same firm for Mr. Walker, for Buenos Ayres harbour 
works, She has been named the Valentino Alsina. 


The oil bulk carrying steamer Bayonne, built by A. and 
J. Inglis, Pointhouse Yard, Glasgow, for the Bayonne 
Steamship Company, London, was launched on the 2nd 
inst. She is 330 ft. long, 42 ft. beam, and 29 ft. 6 in. 
depth. She is divided into eighteen compartments below 
the main deck, and will carry 4000 tons of oil in bulk. She 
is fitted with water ballast arrangement clear of the oil 
compartments for regulating the trim of vessel as the coals 
are consumed ; she has enka capacity for over 500 tons 
of coals, A perfect system for ventilating the oil compart- 
ments will be fitted. She is furnished with very powerful oil 
pumps by Garrison and Guild, of New York, which are 
capable of discharging the whole of her cargo in less than 
ten hours. She will Se lighted throughout with Clarke, 
Chapman, and Parsons’ system of electric lighting, and 
fitted with Muir and Caldwell’s steam steering engine and 
Napier’s steam capstan on poop. 


The s.s. Mortlake, built by Messrs. Wm. Gray and Co. 
(Limited) for Messrs. Watts, Ward, and Co., of London, 
went on her trial trip off Hartlepool on the 4th inst., pre- 
vious to meget to Cardiff to load. The vessel is built 
of steel, her dimensions being: Length, 310 ft. ; breadth, 
41 ft. 6 in. ; depth, 28 ft. 04in. ; and she is classed 100 Al 
at Lloyd’s. Her engines are of the triple-expansion type, 
of 1100 indicated horse-power, constructed at the Central 
Engine Works of Messrs. Wm. Gray and Co. (Limited). 
The engines were run at a speed of 83 revolutions per 
minute, without any water on the bearings, everything 
running perfectly cool throughout the whole trial, an 
average of 11 knots being indicated. The vessel_was 
superintended during her construction by Captain J. A. 
Hodgson, and the machinery by Mr. A. H. Alchin, 
superintendent engineer to Messrs. Watts, Ward, and 
Co. On leaving Hartlepool, Cardiff was reached in 
63 hours, showing that a speed of 11 knots had been main- 
tained the whole way. 


Thes.s. Alarich, the second of four steamers building 
by Messrs. Wm. Gray and Co. (Limited) for Herr 
Johannes Lange, of Kiel, proceeded on her trial off 
Hartlepool on the 5th inst., having on board Mr. Wm. 
Menzies, of Newcastle-on-Tyne, the superintendent engi- 
neer in this country for Herr Lange, under whose superin- 
tendence the machinery has been constructed. The 
engines were run at a speed of 88 revolutions per minute. 
The day being clear the vessel was put on the measured 
mile, and accomplished a speed of 10} knots per hour, 
After the trial she proceeded to the Firth of Forth to 
load for Kiel. 


Messrs. Earle’s ns and Engineering Conneny 
have just comple the new liner and _well-fishing 
vessel Doric, built by them for the Grimsby Steam Fish- 
ing Company, and of which a description recently ap- 

ared in our columns. She is similar in construction to 

er predecessors Arctic, Baltic, and Celtic, and on Satur- 
day last she was taken on the measured mile off Withern- 
sea for her official trial trip, where she attained a mean of 
104 knots; as these boats are intended for fishing off 
the Faroe Islands it will be seen that speed is an important 
consideration with them, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECOR 


CompPiLteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 


The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACck, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


1382. C. Peach, Derby. (A. Johnston, Ottumwa, Towa, 
U.S.A.) Improvements in the Method of and in Ma- 
chinery or Fe ewe for Grinding Cutlery or other 
Articles which require to have a Convex Surface, 
{lld. 13 Figs.) January 30, 1888.—According to this invention a 
hollow stone or emery ring B fits in and is secured to a revolving 
holder B! having a cup-shaped closed end, and being secured to a 
shaft B2 carrying fast and loose pulleys. The shaft B? runs in 
bushes in a sleeve B5 which is screwed and carries a hand-nut Bé 
for setting up the sleeve against the holder, and the grinder 
against the work on the workholder. A hollow case incloses the 
grinder, and forms water troughs C!, C?. The grinder turns in 
the water in C2 and carries it up so that it will fill trough Cl and 
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be delivered by spout C* upon the interior surface of grinder B. 
The water is thus caused to flow in an annular sheet over the 
grinding edge of the stone. The article being ground is held 
against the inside surface of the stone and parallel to its axis, 
whereby the convexity given to it will be the same as the curve of 
the stone. D is an inclined reciprocating workholder mounted 
upon a guide, which is adjustable upon the frame of the machine 
by means of a hollow pivot, so that its inclination may be varied. 
The holder D is reciprocated by means of a rack secured thereto 
and a gear wheel on a shaft passing through the hollow pivot, 
which shaft is revolved by means of a segment operated by a 
grooved cam on the shaft El. (Sealed April 9, 1889). 


3314. W. Skaife, London. Improvements in Effect- 
ing the Rivetting of Joints of Vessels, such as Tanks, 
and Apparatus for the Purpose, [8d. 2 Figs.) March 3, 
1888.—The object of this invention is to enable plates forming the 
tops and bottoms of vessels to be rivetted by machinery. The 
tank or vessel 7 to be rivetted is supported and traversed between 
standards 1 and 2 by a movable table or frame comprising two 
side members 13, 13a, connected by telescopic connections 14, 
whereby their distance apart may be adjusted for different sizes of 
tanks. The members 13, 13a bear upon the top of the bed 3, which 
affords a firm foundation for the tank during rivetting, and are 
provided with rollers travelling on rails 15 carried by stan- 
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dards 16, one pair of which run on rails 17. One of the rails 
15 is connected to a standard 2, so that it can, with the standard 
16 and member 13 be adjusted laterally, when the standard 2 is 
adjusted, by means of a handwheel and screw. 8 is a holding- 
up tool located in the tank, and bearing at one end against, and 
supporting, the head of the rivet 9, to be operated upon by a ram, 
its other end bearing against the opposite side of the tank, or 
against a block recessed to clear the rivets. The part 12 of 
standard 2 is also made to clear the rivets. The fixed standard 1 
constitutes the cylinder of a hydraulic rivetter of ordinary con- 
struction, and the movable standard 2 constitutes an abutment. 
(Sealed April 9, 1889). ¥ 


10,936. S. Dixon, Manchester. Improvements in 
Apparatus for D: Boiler Rings and Objects 
of a Cylindrical or other Formation. (8d. 2 Fizs.} 
August 10, 1887.—The drawing shows in sectional plan an appa- 
ratus fitted with two drill spindles A supported on a headstock 
B which is slid up and down on the upright C by means of a 
screw a. The spindles carry drills D, and are rotated from a 
shaft E fitted with a sliding wheel F. The wheel F gears with two 
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Pinions G, H, carried on studs I adjustable in slots radial from 
the centre of shaft E. Bevel wheels on the pinions G, H, gear 
with wheels on the spindles A, which are thus simultaneously 
driven by the shaft E, and the two brackets which support the 
Spindles are secured to and pivotted on the headstock by the 
studs I, so that the brackets and spindles can be set apart to suit 
the desired pitch of the holes to be drilled, and to any desired 





angle. The feeding forward of the drills and their sudden with- 
drawal is effected by means of nuts which are revolved on 
screwed portions of the spindles, in the same direction but at a 
less speed for feeding them forward, and when they are to be 
withdrawn their direction of rotation is reversed, and the nuts are 
held motionless. The mechanism by which these results are 
obtained consists, in combination with the nut, of a spurwheel 
U, intermediate pinion V, spurwheel R, and sleeve P, in combina- 
tion with spring catches, which enter grooves in the spurwheel R 
and nut. (Sealed August 24, 1888). 


11,183, E. F, Goodall, Duffield, Derby. Improve- 
ments in Machinery or Apparatus for Grin or 
Levigating Substances. (8d. 5 Figs.) August 16, 1887.—a 
is a mortar in which the substances to be operated upon are 
placed, and b is the pestle of usual construction. c is an adjust- 
able eye on the standard d, in which the pestle is loosely held. 
An arm hk communicates motion to the pestle by means of a 
stud / fitted in a slide m, the guides of which are fixed on a re- 
volving disc o having a hollow shaft p working inacastingqg. A 
shaft s rotates within the shaft p, and carries a disc ¢ working 
in a recess in the disc 0. By unscrewing a stud wu, the nut w will 
be loosened, and they can then be moved along a groove to alter 
the position of the stud relatively to the axis of the shaft s, thereby 
regulating the motion of the slides m and to suit the motion 
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of the pestle; y is differential gearing operated by the handwheel 
z, whereby shaft s is driven at a slower speed than p, and the shafts 
8 and p with their discs t and 0 are caused to revolve. The disc 
o communicates a gyrating motion through arm h to the pestle. 
As disc t revolves at a slower speed than 0, it follows that the stud 
u being placed eccentrically to shaft s, will gradually move the 
slide m with its stud 2 nearer the centre of the discs, thereby 
shortening the throw of said stud, and decreasing the extent of 
motion of the pestle, until the stud has reached a position oppo- 
site to that shown in the drawing. The slide m will then move 
in the opposite direction, and the extent of motion of the pestle 
will commence to increase until the stud again assumes the posi- 
tion shown. (Sealed August 31, 1888). 


14,881. T. H. Bromly, Colchester, Essex. An Im- 
proved Combination Machine Tool. (8d. 2 Figs.) 
October 16, 1888.—The table T has a planed opening U along the 
front forming a lathe bed and a part of a saw table, the opening 
acting as a guide in which are fitted the headstocks, slide rests, 
fences for wood, &c. The drilling frame Y is capable of being 
turned entirely round so as to overhang the end of table when 
drilling bulky articles, The tool spindle B is operated by means 
of adriving band passing from the flywheel beneath the saw bench, 
over guide pulleys, and round pulley P. A forked lever N imparts 
up-and-down motion to spindle B. V is a guide spindle which, 
be mortising, is passed through pulley P to prevent it revolving. 
A spring S raises the spindle B to its highest position. The slide 
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rest W may carry a box frame, for carrying the wood to be 
mortised which is operated by a rack and pinion. When used for 
moulding, the cutters are fixed to lower end of spindle B, which is 
held down by an extra collar and set screw. In cutting keyways, 
&c., the article to be operated upon is clamped in the frame and 
moved in either direction by means of the slides. When milling 
with cutters running in lathe head, the slide W is turned on its 
side and fastened to an angle bracket, so that the wood carriage’ 
faces the headstock, and the side of carriage forms a platform 
on which to clamp the article to be milled, and which may be 
traversed vertically or horizontally by the cross-slides. A method 
of raising and lowering a circular saw is also described, and also a 
inethod of driving a jig or fret saw. (Sealed April 9, 1889). 


16,144, J. Connolly and T. Connolly, London. Im- 
provements in Machines, (6d. 3 Figs.] November 
7, 1888.—This machine is specially applicable to the drilling of the 
tyres of wheels ; and by the means adopted for reversing the position 
of the flywheel and pulleys, it may be fixed in any suitable space, 
independent of the position of the main driving shaft. Upon the 
outside of the stand Ais cast a lug b, having a vertical hole, 
for the reception of the crank-pin of an arm serving as a support 
for a supplementary drilling plate B, Fig. 2, which is poten < = of 
being rotated, and is also allowed movement upon the axis formed 
by the crank-pin, a set screw and handle a being provided to secure 
the crank-pin in any desired position. The use of the plate B is 


for general work, but when the drill is employed for drilling the 
tyres of wheels, this plate may be turned aside, or removed, and 
a drawbar H substituted. This drawbarslides in a channel formed 
in the body of the machine, and is secu by a set screw and 
handle. Upon the back of stand A is a forked bracket C, support- 
ing a driving shaft e and loose pulleys f. Between the arms of 
the fork C is keyed to the shaft e a mitre wheel gearing with a 


9.1. Fig.2. 











second mitre wheel secured to the end of a shaft passing through 
the hollowed shank of the fork. Wheels j, j! actuate the drill 
shaft, which is raised or lowered by the handwheel / formed with a 
screw thread. By this arrangement of the gearing, the position 
of the —_ and flywheel on the driving shaft e may be reversed, 
thus allowing the machine being fixed in any position. (Sealed 
March 1, 1889). 


16,145. J. Connolly and T. Connolly, London. Im- 
provements in Mo Machines, (6d. 2 Figs.) No- 
vember 7, 1888.—The object of this invention is to overcome the 
disadvantages caused by the uneven wear of the cutter shaft due 
to its being raised and lowered. A is an inclosing case to which is 
attached a moulding table C. Within the case A moves vertically 
an inner case D, the lower part of which is bored to serve as a 
socket for the reception of the cutter shaft. — the upper part 
of D is formed a bearing d for the support of the cutter shaft. A 
vertical screw takes into the lower part of case A, and is provided 
with a handwheel ¢, by which the case D may be raised or lowered. 








A shaft E mounted in bearings on brackets G, carries a centra 
pulley f, and two outer pulleys, one of which is loose ; a belt B, 
riding on ey J, passes through openings in the frame and 
inner case D, to actuate a pulley on the cutter shaft. By this ar 
rangement, instead of varying the height of the cutter by raising 
the cutter shaft in its bearings, the inner case D is raised or 
lowered, and in conjunction therewith the bearings and cutter 
shaft, so that the latter always retains its initial position in the 
bearings ; and thus an even and regular wear is insured to the 
1 % and to the bearing surfaces of the shaft. (Sealed March 


1, 1889). 
18,031. J.J. ette, Paris. An Improved Centri- 
Grin: (6d. 3 Figs.] October 18, 1887.—The ma- 
chine consists of two vertical shafts A, Al, each carrying a grinding 
disc B, B!, formed partly flat and partly of a truncated cone, such 
discs being of cast or wrought iron, steel, or other suitable material. 
On each of these discs are cast or secured series of round pins or 
studs arranged in a circular manner ; or segments with cuts to suit 
the substance to be treated or pulverised may be employed instead 
of the pins or studs. As the shafts may be driven at great speed, 
the upper one is suspended on a conical part, the pivot bearing 
at the lower end being abolished. The lower shaft is supported 
by pivot E, which consists of a conical piece of steel placed ina 
recess of corresponding form, The pivot has a screw-threaded 











part E!, Fig. 2, and to withdraw it a nut F is screwed thereon, 
which by binding against the shaft will exert a pressure in the 
direction of the arrow, and instantly force the pivot out. The toe- 
step is composed of a bronze piece G which slides in the bronze 
support H. To renew the same it is only necessary to drive it 
out by a rod introduced into the hole I and lightly strike such rod. 
To rectify the wear of the conical part of the upper bearing and to 
avoid the — of the pins of the top and bottom discs, and for 
adjusting the two plates, the toe-step is mounted on an inclined 
plane forming a wedge, which can be moved by a screw, to permit 
of the bearing and lower disc being raised or lowered. (Sealed 
August 10, 1888). 


SMALL TOOLS. 


se 
an p en Stone, and the like. 
(8d. 4 Figs.) January 28, 1888.—To the end of the rod A is at- 
tached a ratchet brace, about half the length of the rod being 





threaded and fitted into a circular block C, made secure by pins. 
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D is acircular steel wedge fixed on the rod, and moved forward 
by the traverse of the nut E on the screw when screwing the rod. 
The loose wedge F is pushed end downwards when the wedge D 
has completed its traverse up the inclined plane of wedge F, and 
their inclined planes being parallel to each other, the coal is 
ually pushed down in an oblique direction f? from the top. 

he upper block H forms a bearing in the hole, Fig. 2 isa 
section of the loose hollow wedge F and the tamping pliers fixed 
in the end thereof. Fig. 3 isan end view of wedge F, and Fig. 4 
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an end view of wedge D, with the nut E and lubricating hole. 
After inserting the machine in the hole bored in the coal, with the 
fast wedge D uppermost, the wedge F is then placed on the under- 
side and pressed firmly down until the inclined planes of each 
come together, the tamping pliers being opened out and forced 
into the sides of the hole. As the ratchetting proceeds, the 
inner block takes its bearing at the bottom of the hole, causing 
the wedge D to be — forward and the other wedge expand- 
ing and pressing only the underside of the hole, the coal is pushed 
down instead of being pulled down as is now the case. (Sealed 
April 9, 1889). 


10,552. H. Johnson, Dudley, Worcester. Improve- 
ments in Hand Punches or Jumpers for Mak- 
ing Bore-Holes for Blasting and 

tions in Getting Coal and other Mine and for 
other like Purposes, (8d. 2 Figs.) July 29, 1887.—The 
body a of the hand punch or jumper consists of a cylindrical bar 
of iron or steel, to which are screwed, or otherwise xed, disc-like 
collars or guides b, or they may be loose on the bar. c is the de- 
tachable bit or cutter having at its inner end amale screw d taking 


OO 


into a screw e in the end of the bara. The rear end f of the bar 
is made of greater diameter than the other part in order to afford 
the operator a firm grasp, or this end may be formed with a ball or 
weight g, which facilitates the operation when a downward vertical 
hole is to be made. The disc-like guides b are made of a some- 
what less diameter than that of the bore-hole, and their edges are 
rounded so as to work smoothly therein. The acting end of the 
bit or cutter ¢ is of a chisel form, and somewhat greater in breadth 
than the diameter of the disc-like collars or guides } on the bar. 
(Sealed August 24, 1888). 
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PUMPS. 


9914. A. G. Melhuish, London. A Portable Force 
Pump. (8d. 6 Figs.) July 15, 1887.—The device comprises a 
tube A secured to the upper part of an air chamber B fixed to the 
bottom of a pail M. The lower half C of chamber B is made of 
smaller diameter than the upper half, and is furnished with a 
flange arranged to fit the internal diameter of the upper half into 
which it is inserted and secured. The bottom of half C has a per- 
foration into which engages the extremity of tube A. Outside the 
lower half C is attached, to the bottom of the pail, the hemi- 
spherical chamber E, forming a suppl tary ch into which 
the water contained in M flows through perforations in the lower 
edge of the upper part of B. The bottom of chamber E may also 
be perforated, and a screwed plug fitted therein, so that the suc- 





tion valve and seat may be easily removed. Atthe bottom of tube 
A is a valve b through which water is drawn when the piston c is 
raised by means of thehandle. On depressing the piston the water 
in tube A is forced through a valve into the air chamber B, thus 
compressing the air therein, whereby a continuous flow of water 
is obtained. A small outlet is provided for the air in chamber B. In 
the application of this invention toa garden pump or fire-engine, a 
hose provided with a nozzle is fitted on the end g! of the pipe g, 
andthe piston operated to force the water through the nozzle ; 
and in cases where the supply of liquid in the pail would be in- 
sufficient, a bent tube-piece is screwed into the bottom of chamber 
E, and connected by a pipe with the ordinary domestic service. 
(Sealed August 24, 1888). 

11,872. J. Miller, Adelaide, South A 

Differential Pumps. 


ustralia. Im- 
provements in (8d. 10 Figs.) Sep- 
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tember 1, 1887.—This invention consists of a differential 
pump, the large end A!! of the plun; 
. and is recessed on the inside ar 


lunger 
r of which works in the case 
filled with wood lagging P. 





E is the boss of a crossbar cast in the end of the plunger, to which 
is secured the driving rod Dl! provided with a collar D, and 
secured by a nut EU, I is a strap or hoop bored out and 
shrunk upon the inner end of the large part of plunger, from 
which a reciprocating motion may be obtained when the pump is 
worked as a direct-acting steam pump. a is one of a pair of strips 
cast upon the bedplate, between which moves an arm [11, project- 
ing from the hoop I, to prevent the plunger rotating in the pack- 
ing gland. By means of the upper arm, with the hole I? formed in 
it, motion may be obtained for the valve of a steam cylinder. The 
small part A of the plunger works in the packing gland of the 
plunger case M and into said case. M!1 is the discharge opening, 
and K a leather disc delivery valve fixed on the delivery end of the 
small part of plunger. This pump has only one suction valve H, 
and the differential plunger is made hollow for the free passage of 
the delivery water. (Sealed September 7, 1888). 

16,132. W. P. O'Neill, Rnecmartio, Ireland, Im- 
—_ in = te = = h je ee 

ps, Especially Applicable for Compressing an: 

Exhausting Air, (Sd. 14 Figs.) November 7, 1888.—This 
improved pump is provided with an oscillating valve C which is 
worked by a lever on the end of its spindle from an eccentric on 
the main or flywheel shaft of the engine, or from the piston-rod of 
the pump by suitable tappet gear, as, owing to the valve having 
the pressure in the valve chamber equally distributed about its 
axis of oscillation, it will remain in whatever position it is placed, 
and the power required to work this valve is small. The valve 
can be also driven 7 the wheel gear from engine shaft. The valve 
has a narrow slotted hole C* through it the full width of the ports, 
which, as shown, brings both the ports of the pump into com- 


Po Ka all 


INEZ 
ST ~ 


SQA SR MAA 
SRN WW 
ZS SN 


we 


N 


sos a 
Com 


~ — ie 
SPITULTIPIDIIITITT bs 


SEN Sars 


WSs 








munication when they are closed to the delivery and suction open- 
ings of the valve chamber ; this takes place when the pump piston 
is almost at the end of its stroke, and allows the compressed air 
under or in front of the piston, and in the clearance spaces, to pass 
round to the other side of the piston, and do useful work by partly 
compressing the air which has just been sucked in, and enables the 
— on its return stroke to commence drawing in air at once. 
Every portion of the stroke is thus rendered effective for useful 
work, as the evil due to clearances in ordinary pumpsis practical, 
done away with. The valve is capable of being packed, comeved, 
or replaced by another in a few minutes without interfering with 
the back pressure valve X1. The cylinder is jacketted with circu- 
ro cold water, as indicated by the arrows. (Sealed March 1, 
1889). 


MISCELLANEOUS. 


2268. J. Crighton, R. Crighton, and G. C. Peel, 
Manchester. An Improvement in Fans for Ex- 
hausting and Pro . (8d. 2 Figs.) February 15, 
1888.—This invention relates to ‘‘ Schiele” fans, and consists in the 
gradual reduction of the sectional form of the volute air chamber 
from a semicircular or similar shape to a rectangular form, 
whereby the line of junction between the commencement of said 
chamber and the discharge tube, where the one cuts the other, is 
of an arched or elliptical form. (Sealed March 1, 1889.) 


2355. T. Norris, Woolaston, Soumridee. Im- 
provements in the Manufacture of Spades, Shovels, 
an ‘cools used for Analogous oses. (8d. 12 
Figs.] February 16, 1888.—This invention consists in welding or 
brazing the back or front strap to the steel or iron plate, dis- 
poms with the rivetting, and the closing in of the langet to the 

andle. (Sealed March 1, 1889.) 


10,763. P. Denny, Jun., Denny and Co., Dumbarton. 
Improvements in or connected with Steam Pipes 
of Copper or other similar Metal or Alloy. [6. 2 
Figs.) July 25, 1888.—This invention consists in encircling a 
steam pipe with hoops made of wire or metal rods placed at suit- 
able distances apart along the pipe, and tightening the hoops 
thereon by twisting the ends of the wire or rod together. (Sealed 
March 1, 1889. 


11,218. J.S. Dronsfield, Oldham, Lanc. Improve- 
ments in the mee a 5 in Means for ‘Equalising 


the Thickness of lier Skins. (8d. 3 Figs.) August 
17, 1887.—This invention relates to the skins with which the 
rollers used in spinning machinery are covered. a is the drum 
carrying the skin, and b is the grinder coated with a grinding 
material. Upon the shaft of the grinder is a worm c gearing with 
a wheel d fixed upon a slide shaft ¢. Upon the latter is also a 
worm f gearing with a wheel g on the shaft of drum a, where it is 
loosely mounted, and communicates motion thereto through a 
clutch h. A slit a! extends across the drum, and a clamp ¢ turns 
upon a stud j, the jaw 7! entering the slit al. This jaw can be 
pressed against one side of the slit by turning a nut k, a spring re- 
acting against the nut to open the clamp when the nut is screwed 




















back. One end of the skin is clamped to the d-um, and the drum 
turned by hand until the skin is nearly in contact with the grinder, 
when clutch h is put into gear with wheel g, and the skin subjected 
to the action of the grinder. The skin passes behind a presser J, 
which presses upon it by means of a shaft. m and load lever n, 
whereby the skin is tightly and smoothly stretched upon the sur- 
face of the drum. e bearings of the drum are fixed upon a 
carriage O, which slides upon planed guides formed on the bed. 
The carriage is acted upon by a screw p for adjusting the distance 
of the drum from the grinder so as to determine the thickness of 
the skins when ground. The machine is provided with a fan to 
withdraw the dust. r is the case of the fan provided with a mouth- 
piece r! extending to the grinder and partly inclosing its periphery 
Sealed Auaust 31, 1888.) 





14,275. W.A. Pitt, Glenbrook, Conn., U.S.A, - 
provements mpressors. (8d. 3 Figs.) October 
20, 1887.—The object of this invention is to provide means whereby 
an equivalent of comp! air in volume and pressure is obtained 
for the amount of power expended in compressing it. Fig. lisa 
front elevation of the air-compressing engine, and Fig. 2 a detail 
section of the gear wheel, &c. a@ is a portion of the frame, and 
b, bl two equal cylinders, each of whose piston-rods is formed with 
a rackd. On across-shaft e are set in line with each other but in 
opposite directions, two cranks, whose connecting-rods are each 
provided with a rack A corresponding to the racks d. A wheel ¢ 

ears with each set of racks, and is mounted on a shaft journalled 
in blocks which move in a horizontal direction between two bars, 


Fig 2 


whereby each of the wheels ¢ has a movable bearing, so that its 
axis becomes a constantly changeable fulcrum, from the beginning 
to the end of the stroke of pistons. The rack ends of the piston- 
rods move on roller carriages m placed on the frame a, and similar 
carriages are provided for the rack endsh. The axis of each gear 
wheel 7 is placed near its periphery, so that it becomes a leverage 
between the two racks, the fulcrum of which is so located as to 
give a much longer stroke of the piston in one cylinder than is 
made in the other. Thus a leverage, connecting two cylinders, is 
provided, having a constantly changing fulcrum, whereby any 
rtion of the stroke may be effected at the one end of the engine 
y a lesser or greater given portion of the stroke at the other end. 
(Sealed August 24, 1888). 
15,694, J.B. w, Woodhouse, Sheffield. Im- 
rovements in the Manufacture of Billets, Wire 
erchant mp ey the like, from 
Steel Parts of Steel or Steel Rail Ends, 
[4d.] October 31, 1888,—This invention consists in planing or 
shaping in an ordinary planing or shaping machine, a groove or 
grooves pr poring 4 in the web or webs of steel rails, parts of 
rails, or rail ends, by means of which groove or grooves the line 
of fracture is directed ; in the employment of a screw or power 
press, or a drop or other equivalent machine or appliance ordi- 
narily in use for effecting the fracture ; and in heating and rolling 
the pieces so fractured into billets, wire rods, merchant bars, sheets, 
and the like at one heat. (Sealed February 22, 1889.) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





ADDITION TO THE Union Company’s FLEEtT.—The 
directors of the Union Steamship Company, in their 
anxiety to provide for the passenger traffic to South 
Africa, have sought for Gutdbas ready ships, but owing 
to the scarcity of such vessels they have not hitherto 
effected a purchase. They have now bought from the 
P. and O. Company the royal mail ship Australia, of 3646 
tons gross register, a vessel well known in the Indian trade 
and popular as a passenger ship. The directors have 
decided to change the name of the ship to the Dane, 
and after some few alterations have been made in her 
passenger accommodation, she will be despatched during 
August on her first voyage. 


Water Suppiy or PETERBOROUGH.—The main is being 
duplicated at Etton Meadows and Kate’s Bridge. The 
works are vested in the Peterborough town council, which is 
carrying out the duplication. A new main is being provided 
across the places mentioned of a capacity equal to the exist- 
ingone. Thetwo localities are liable to be flooded whenever 
the rainfall is excessive. Sluice valves are provided at both 
ends of the double main, so that in the event of either 
main bursting during a flood it could be shut off, and the 
water supply to the town continued through the other 
main until the floods subsided. It may be added that the 
reservoir stands on Obthorpe Hill, the highest land in 
South Lincolnshire ; the summit is 167 ft. above the mean 
sea level. The amount thus far expended upon the works 
is 120,000/., and they now yield a revenue of 6500/. per 
annum, 


ALASKA.—The vastness of Alaska is forcibly commented 
on by ex-Governor Swineford, who made a jonny of 
10,000 miles within the limits of the territory. ‘‘ When 
I sat at my desk in Sitka,” said Governor Swineford, 
while on a recent visit to Washington, “T was further 
from Attu Island, the westernmost point in Alaska, than 
I was from Portland, Maine. This may serve to give some 
idea of the prodigious distances of Alaska. But I can 
furnish a more striking one. If the capital of the United 
States was in the centre of the United States—that is, at 
a point equi-distant from Quaddyhead, Maine, and Attu 
Island, ya would be in the Pacific Ocean some 
600 miles north by west of San Francisco. It has been 
long said that the sun never sets on the British Empire. 
But it is not generally known that it is equally true that 
the sun never sets on the domain of the United States. 
It is shining in the Aleutian Islands while it is the dead 
of night on Matha’s Vineyard. The United States lap 
nearly half way around the world.” Alaska has between 
800,000 and 900,000 square miles of land surface, and has 
also a great water area. It is nearly as large as the 
United States east of the Mississippi. Governor Swine- 
ford thinks there are now about 50,000 people in Alaska, 
at — 30,000 of them being natives who are wholly un- 
civilisc 
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THE PORT OF NANTES. 


(Concluded from page 84.) 

THE engineers intrusted with the work of improv- 
ing the Loire between La Martiniére and Paimbceuf 
did not consider it prudent to continue the scheme 
of embankment which had been so successfully car- 
ried out in the neighbourhood of Nantes ; the con- 
ditions of the river are different, and they could not 
hope to obtain satisfactory results in this manner. 
It was not possible to reduce the Loire to a single 
stream, and the quantity of water flowing between 
the dykes would not have been suflicient to main- 
tain a scouring current; besides this the reduced 
level of water which would probably have followed 
the completion of the works would most likely have 
had an unfavourable effect in the upper part of the 
river. A plan was finally decided on, the cost of 
which did not appear likely to exceed that of 
embanking the river, while at the same time the 
results promised to be more satisfactory ; this was 


against flood water. It discharges finally into the 
Loire by a lock of the same dimensions as the 
entrance lock, constructed in the Carnet plain. In 
the Carnet branch of the river there is a depth of 
22 ft. 11 in. below mean high water, and it is hoped 
that this favourable condition for navigation can be 
maintained by means of an adjustable barrage, esta- 
blished between the Petit Carnet Islandand the Ile de 
la Maréchale. The canal cuts across several smaller 
streams that run into the river ; amongst others it 
receives the Acheneau, which brings down the 
water from a basin over 300,000 acres in extent, 
|and forms the discharge channel for the Grandlieu 
|Lake. This river serves to feed the canal, and in 
/order to maintain in the latter an approximately 
| uniform water level, a movable barrage has been 
/constructed in the plain of the Champs Neufs, by 
| which the overflow from the Acheneau can be dis- 
|charged into the Loire. The normal level of the 
|water in the canal is 67 in. below mean high 
| water, but this level was only fixed after very 





the total width of this path across the plains is 
39 ft., and on the embankment of the Migeron is 
65 ft. A second towing-path, 26 ft. wide, is made on 
the left bank of the canal. 

The Carnet lock (Figs. 11 to 15) is 59 ft. 6 in. in 
width, and like the lock at the lower end, is provided 
with ebb and flood gates, because at both ends of 
the canal the normal water level stands between 
that of high and low tide in the Loire. The useful 
length of the locks is 441 ft., and the width of the 
lock basin for a length of 328 ft. is increased to 
131 ft. in order to permit of the lockage of several 
boats ata time. The approaches to the locks are 
protected by dykes paved with stone and with close 
piling at the top. The flood gates will have a height 
of 35.40 in. above the highest floods ; they, as well 
as the ebb gates, will be worked by means of chains 
}and winches. Both at La Martiniére and at Carnet 
the sills of the locks are 27.5 in. below the floor of 
|the canal. The depths of water over the outer sills 
| are as follows: At La Martiniére, 15 ft. 1 in. below 





the construction of a canal parallel to the Loire, | careful consideration ; it was feared that the raising the lowest low water ; in flood tides from 19 ft. to 
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between La Martiniére and the lower end of the 
Island of Petit Carnet. This scheme was definitely 
accepted by the general administration of the Ponts 
et Chaussées, and a law was passed on August 8, 
1879, declaring the works to be of public utility. 
The maritime canal of the Basse Loire follows the 
left bank of the river ; its total length will be about 
9} miles, and its normal depth 18 ft., which can be 
increased in exceptional cases to 24 ft. It is in- 
tended that the whole of the works connected with 
the canal shall be concluded in 1892, and the canal 
will be put in service the same year. The estimate 
of expenses attending the construction of the works 
will probably not be exceeded ; in the original scheme 
these expenses were summarised as follows : 





£ 

Earth works sa sii 376,000 
Stone facing, roads, &c. ... 72,000 
Constructive works 186,000 
Locks and gates ... 44,000 
Trrigation canals ... 16,000 
Purchase of land ... 40,000 
Unforeseen expenses 70,000 

Total ... 804,000 


The head of the canalcommences at La Martiniére, 
11.5 miles from the port of Nantes, by a lock 59 ft. 
6 in. wide ; it first follows the old bed of the Loire 
that separated the Ile de Bois and the Ile des Masses 
on the left bank, traverses the plain of Champs 
Neufs, and then follows the Migeron branch, which 





of the water might prevent the drainage of the| 
fields and marshes on the bank of the Loire ; on the 

other hand as it was out of the question to pérmit | 
of any great variations in the water level of the) 
canal, and it was necessary, in order to insure the | 
irrigation of the adjacent land, to put it in direct 

communication with the Loire ; this was effected by | 
constructing at the Champs Neufs a syphon passing | 
beneath the maritime canal and discharging into an | 
irrigation canal (Figs. 4 and 5, page 98). The works 
at Champs Neufs, that is to say the movable barrage, 
the irrigating syphon, and the masonry of the locks, | 
are now finished, and are represented at the Exhibi- | 
tion by drawings and photographs that are placed in 
the pavilion of the Ministry of Public Works. 

The maritime canal of the Basse Loire has a 
bottom width of 78 ft. 9 in., which is increased to 
164 ft. at two points in the length of the canal, and 
for lengths of 656 ft. ; these extensions are made 
to form passing places for boats. At each end basins 
are constructed 410 ft. wide and 656 ft. long ; at 
10 ft. below the water level the width of the canal 
is 128 ft., above this point the slopes of the banks | 
vary according to circumstances. In crossing the 
plains the inclination is 2 to 1, while in the branches 
of the Loire this is increased to 3} and even to 4} to 1. | 
An embankment from 26 ft. to 32 ft. in width| 
and 14 ft. 6in. above the water ievel, separates the | 





of the highest floods ; at the foot of this embank- 





has been narrowed by a dam protecting the canal 





ment is a towing path paved for a width of 13 ft.;_ 
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Fig.15. Section A.B. 


Fig. 16. 


23 ft. below high water. At Carnet the figures are 
respectively 11 ft. 9in., 20 ft. 3in., and 24 ft. 6in. 
The foundations of both locks were constructed by 
means of compressed air, and each end of the locks 
stands on a single caisson ; the sides were built ona 
series of caissons connected by arches ; no continuous 
invert was made in the locks. The Carnet lock, 
of which several drawings are shown in the Exhibi- 
tion, is built on granite and decomposed gneiss, 
which was met with at between 45 ft. and 49 ft. 
The caissons for the ends of 
the lock are 126 ft. 2in. long, and 111 ft. 6 in. 
wide ; the height from the cutting edge to the top 
of the caisson is 32 ft. 9 in. at the upper end, and 
36 ft. 1 in. at the lower end of the lock. The work- 
ing chamber, which was 74.8 in. high, was divided 
into three compartments by two bulkheads. The 
floor of the caisson was carried by two plate girders 
15.75 in. deep with a space of 32 ft. 9 in. between 
them, and 39 ft. 4in. from the side walls ; 34 
transverse girders completed the framing of the top 
of the caisson ; 32 of these were 27.5 in. deep, the 
other two, which formed part of the framework of 
the bulkheads, were lattice girders 8 ft. 1 in. deep. 

The cofferdam on top of the caisson was also of iron 

strongly framed, and stiffened by temporary 

timbers. The weight of ironwork in the upper 

caisson is 368 tons, and that in the lower one 357 

Three working chambers were constructed 

in each caisson ; one of these served for the work- 
men to go in and out, and for the removal of solid 
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excavations ; in cach of the others were placed 
ejectors 3.9 in. in diameter for the discharge of 
mud and sand ; these working chambers were sub- 
sequently filled with béton. The ironwork was 
executed by the Société des Ateliers et Chantiers 
de la Loire, and the sinking was carried out by 
MM. Hersent and Langlois, under the supervision 
of the engineers of the canal. 

The works at Champs Neufs comprise: First, 
a diverting barrage for regulating the water level 
in the canal. Second, a lock for smaller boats (Fig. 6) 
about 126 ft. long and 17 ft. wide, which makes a 
communication between the canal and the Loire ; by 
means of the Buzay Canal the maritime canal opens 
up the navigation of the Acheneau. Third, an 
irrigating syphon which leads the water of the Loire 
by a canal to the salt marshes of Vue, to those of 
the Pavillon, and to the Canal Buzay (Fig. 16); the 
Pavillon marshes do not adjoin the maritime canal. 
On the Buzay Canal a barrage is placed below the 
outfall of the feeding canal; at the Vue marshes 
the maritime canal can be cut off from the waters 
of the marsh by a triple lock. The absolute inde- 
pendence of the water in the canal and the Loire 
is thus thoroughly secured. The diverting barrage 
is formed with seven arched openings of 12 ft. 4 in. 
wide, which can be closed by cast-iron sluices ; 
these gates fall by their own weight when released, 
and they are raised by an hydraulic press. This 
press acts upon a frame that moves in slides, and 
the sluices are fixed at the frame by chains passing 
over transmission pulleys. The hydraulic piston, 
which has a diameter of 19.30in. and a stroke of 
12 ft. 6in., is driven by water under a pressure of 
50 atmospheres, furnished by a 12 horse-power 
engine working a battery of three single-acting 
pumps. By means of these sluices surplus water 
in the canal can be discharged into the Loire at low 
tide. Another condition had to be provided for ; 
during dry seasons the water delivered by the 
Acheneau is not always sufficient to supply the 
canal, and under such circumstances it is necessary 
to obtain a sufticient quantity from the Loire, care 
being taken only to draw upon the surface of the 
river to avoid admitting mud and sand. To effect 
this a series of sluices are placed between the mov- 
able barrage and the Loire, the levels being so 
arranged that at periods of high tide a stream of 
water 20 in. in depth can be delivered into the 
canal. Under normal conditions this barrage is 
maintained at a sufticient height to exclude the water 
from the river; a light bridge (Fig. 9) is thrown 
across the channel, and upon this a travelling crane 
is placed by means of which the different sections of 
the barrage can be raised and lowered. The total 
cost of the sluices and appliances for working them 
at the Champs Neufs was 54001. 

The irrigating syphon consists of two aqueducts 
placed about 4 ft. 6 in. apart, discharging into a 
masonry chamber 11 ft. wide, which can be closed 
by means of sluices ; under the slope of the canal 
these aqueducts are of masonry and are 9 ft. 10 in. 
in diameter. Beneath the bottom of the canal 
they are of cast iron and of somewhat less diameter ; 
the total length of the syphon is 207 ft., 131 ft. of 
which is in masonry, the remainder being of cast- 
iron pipes. On the side towards the Loire two 
vertical shafts are constructed for the purpose of 
emptying and cleaning the syphons; the engine 
employed for working the barrage before described 
is also utilised for driving the pumps employed to 
empty the syphon. The cast-iron pipes employed 
are laid in lengths of 69 in. ; the thickness at the 
centre is 1.42 in., increased to 3.15 in. at the junc- 
tions ; these junctions with the masonry were made 
by cement mortar with tarred rope packing and iron 
cement made as follows : Iron filings, 100 ; sulphur, 
.615 ; salammoniac, 1.154. Considerable difficulties 
were experienced in laying these tubes on account 
of the water breaking into the trench which was exca- 
vated by means of cofferdams. The tubes were laid on 
low walls 20 in. thick built on a bed of rock, which 
was levelled by blasting; after the pipes were set in 
place they were covered by athick bed of béton. The 
works connected with the syphon cost 12,6801. 





LOCOMOTIVES AT THE PARIS 
EXHIBITION. 

THE collection of locomotives which has been 
brought together at the Paris Exhibition is a fine 
one, and it is one which will be examined with 
great interest by railway engineers, notwithstand- 
ing that it does not represent such varied practice 
as corresponding collections in the previous Paris 





Exhibitions of 1867 and 1878, or the Vienna Ex- 
hibition of 1873. This is to a large extent due to 
the abstention of Germany, while also neither 
Austria, Russia, nor Sweden are represented in 
this section, and the United States only send a 
very small tank locomotive for a 3 ft. gauge. Of 
the countries represented, France is, of course, by 
very far the largest exhibitor, while next comes 
Belgium ; Great Britain, Switzerland, and Italy are 
each represented by a smaller number of engines. 

Fortunately the mode of classification by countries, 
applied to exhibits generally, has not been adopted 
in the case of railway material, and consequently the 
great bulk of the locomotivescan be very conveniently 
examined and compared, they—together with other 
rolling stock—being nearly all grouped together in 
the western corner of the Machinery Hall and an 
adjoining annexe. The only exceptions we have 
yet met with are the locomotives by the Société des 
Anciens Etablissements Cail, which are to be found 
in a separate pavilion near the northern corner of 
the Machinery Hall and adjoining the Avenue 
Labourdonnais. It is much to be regretted that 
although the bulk of the locomotives have been 
thus gathered together in one department of the Ex- 
hibition, no special arrangements have been made for 
enabling them to be properly examined. Thus 
not only have no pits been provided, as in 1867 
and 1878, for enabling visitors to pass under the 
engines, but the lines on which they stand have, 
except in part of the Belgian Section, been so laid 
that the tops of the rails are some 8 in. below the 
level of the floors of the gangways between the 
lines. This dwarfs the engines, renders the exami- 
nation of inside gear still more difficult, and of 
course, causes the dust from the foot traftic to fly 
freely amongst the motion. The absence of pits is 
the more annoying as there are several engines the 
inside gear of which is of special interest. 

We have no intention in the present article of 
giving any detailed account of the numerous engines 
exhibited. We hope in due course to illustrate 
fully all those which are marked by special features, 
but meanwhile we desire to lay before our readers 
such general particulars of the various locomotives 
as will serve as a guide to those of our readers who 
may make a survey of this class. 

France.—The collection of engines shown by the 
chief French railways differs materially in its 
character from that exhibited in 1878. In the last- 
named year the French locomotives were chiefly 
representative of types which had been already 
more or less extensively adopted, and which had, 
as it were, established their reputation. In the 
present Exhibition, on the other hand, we find a 
tendency towards more advanced practice, a number 
of the engines shown being of patterns either 
entirely new or of very recent date. The general 
impression conveyed by these engines is un- 
doubtedly that in many points French practice is 
approximating much more closely to that of our own 
country than was the case a few years ago. Thus it 
is not long since inside cylinder engines were almost 
unused in France ; now the present Exhibition in- 
cludes quite a number. Solid-ended coupling-rods 
are also making their way on some lines—notably 
on the Northern and the Western Railways ; while 
there are numerous other details not now necessary 
to particularise, in which French engineers have 
of late assimilated their practice to that on this side 
of the Channel. 

To proceed, however, with our general survey of 
the engines shown. Commencing at the western 
end of the lines of rails running parallel with the 
northern side of the Machinery Hall, we find first 
two engines exhibited by the Chemins de Fer de 
l'Etat. Of these, one (No. 3510) is a six-coupled 
goods engine originally built by MM. Cail and Co., in 
1881, but transformed last year into a compound 
engine on the Mallet system at the works of the 
railway company at Saintes. The engine is of the 
outside cylinder type, with inside valve gear, and 
there is nothing special in its arrangement. It is 
fitted with the Wenger brake, the air reservoirs for 
which are placed on the footplates. The boiler 
pressure is but 128 1b. per square inch, rather a low 
pressure for a compound engine. This is, however, 
—- the boiler pressure which was carried 

efore the compounding was carried out. 

The other locomotive shown by the Chemins de 
Fer de |’Etat (No. 2601) is an engine for working 
fast passenger traftic, built by the Société Alsacienne 
de Constructions Mécaniques at their Belfort works. 
It is an eight-wheeled engine, the two central pairs 
of wheels Salons coupled, while the leading pair of 





these coupled wheels is fitted with a steam jet sand- 
ing arrangement. The cylinders are outside, and 
the leading feature in the engine is the arrangement 
of valve gear with which it is fitted, this gear being 
on the Bonnefond system. Each cylinder has two 
steam and two exhaust valves, these being all flat 
slides, and the steam valves being fitted with springs 
which tend always to close them. The working of 
the exhaust valves (which are at the bottom of 
each cylinder) and the opening of the steam 
valves of each cylinder, are performed by a gear 
which derives its motion from a cam carried by a 
return crank on the driving axle, this gear being 
fitted with a reversing link. The closing of the 
steam valves, on the other hand, is performed by a 
trip gear which detaches the valve spindles from 
the gear by which the valves are opened, and which 
is controlled as follows: To each crosshead is coupled 
a lever, from which motion is given to a spindle, 
having formed on it a spiral cam which actuates the 
trip gear already mentioned. The travel given to 
the spiral cam spindle is constant, but by turning 
the spindle—as may be done by a lever on the foot- 
plate—different parts of the spiral cam can be 
brought to bear on the trip gear and the point of 
cut-off thus varied. It is a good feature in this 
valve motion that the trip gear being actuated by a 
part of the mechanism worked from the crosshead, 
perfectly even cut-offs can be secured for both ends 
of the stroke, the angularity of the connecting-rod 
having, of course, no effect. For stationary engines 
running at a moderate speed this arrangement of 
valve gear would no doubt be a good one, but we 
greatly doubt the advisability of applying it to a 
locomotive. Apart from the valve gear the locomo- 
tive now under notice is a plain workmanlike engine. 

The two locomotives exhibited by the Paris, 
Lyons, and Mediterranean Railway Company are 
both ccmpounds, and so may be regarded as repre- 
senting the future, rather than the present practice 
of the company. Of these, one (No. C. 1) is an 
eight-wheeled express engine, the leading and trail- 
ing wheels being carrying wheels, while the two 
pairs of central wheels are coupled. The trailing 
axle has outside and all the other axles inside bear- 
ings ; the leading and trailing axle-boxes have a side 
play of 0.4 in. on each side of the centre. The lead- 
ing and trailing wheels are 4 ft. 3in. and the coupled 
wheels 6 ft. 6.7 in. in diameter, while the front pair 
of the latter is fitted with a cranked axle and is 
driven by a pair of inside cylinders (high pressure) 
12.2 in. in t secdhel by 24.4 in. stroke. The low- 
pressure cylinders, which are outside, are 19.69 in. 
in diameter by 24.4 in. stroke, and their connecting- 
rods are coupled on to the crank-pins of the hind 
pair of drivers. These outside cylinders are kept 
well forward, clear of the leading wheels, and this 
necessitates the use of exceptionally long piston- 
rods ; these rods are provided with intermediate 
guides to prevent bending. The outside or low- 
pressure cylinders are fitted with Walschaert’s 
gear, while the inside or high-pressure cylinders are 
fitted with a modification of this gear in which the 
eccentric ordinarily employed for giving the lead 
is dispensed with, and the necessary motion obtained 
by linkwork from the connecting-rods. The 
engine is fitted with a screw and steam reversing 
gear which acts on both sets of gear simultaneously, 
acam arrangement being provided which suitably 
adjusts the relative cut-offs in the two sets of 
cylinders. The axle-boxes for the coupled axles 
are on the Raymond and Henrard system, each 
being fitted with three brasses, namely, a top brass 
to take the load carried, and side brasses to resist 
the thrust and pull of the coupling and connecting- 
rods. These side brasses are adjusted by internal 
wedges, while other external wedges of the ordi- 
nary pattern, are provided to take up wear between 
the axle-boxes and guides. The boiler, which is 
worked at a pressure of 213.3 lb. per square inch, 
is of steel, with copper firebox and iron tubes. 
The longitudinal seams are double rivetted with 
butt joints, and inside and outside covering strips, 
the outside strips, however, being narrower than the 
inner ones, and only taking one line of rivets on each 
side of the joint. The boiler, which is of the Bel- 
paire type, contains 185 tubes, 1.8 in. in diameter 
inside, and it has a total heating surface of 1286 
square feet, of which 125 square feet are firebox 
surface and 1161 square feet tube surface. As is 
usual in French locomotive practice, the tube surface 
is measured internally instead of externally as with 
us. The grate area is 25.2 square feet, and the 
weight of the engine is 49.5 tons empty and 53.5 
tons in working order, of which latter weight 
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29.6 tons are carried by the two pairs of coupled 
wheels. The finish of the engine is excellent, and 
all details are well worked out. The engine is fitted 
with the Westinghouse brake, and as is usual on 
the Paris, Lyons, and Mediterranean Railway, two 
air reservoirs are provided, and these are mounted 
on the top of the firebox casing. This locomotive 
is accompanied by a six-wheeled tender carrying 
3 tons of coal and 3520 gallons of water, this very 
large water capacity being required for the long 
runs for which this class of engine is intended. The 
tender weighs 17.5 tons empty and 36.5 tons in 
working order. 

The second locomotive of the Paris, Lyons, and 
Mediterranean Company is a compound goods loco- 
motive with eight coupled wheels, which, like the 
express engine already noticed, was built at the 
Paris workshops of the company. Like the express 
engine this goods locomotive has two pairs of 
cylinders, namely, a pair of high-pressure inside 
cylinders 14.17 in. in diameter, with 25.6 in stroke, 
placed in an inclined position, and having their 
connecting-rods coupled to the second axle ; and a 
pair of low-pressure cylinders 21.27 in. in diameter 
and 25.6 in. stroke, arranged outside, and having 
their connecting-rods coupled to the crank-pins of 
the third pair of coupled wheels. These wheels are 
4 ft. 14 in. in diameter, and the leading and trail- 
ing pairs have a side play of 1 in. on each side of 
their central position, the coupling rods being 
suitably jointed to allow of this motion taking 
place. The axle-boxes of the second and third 
pairs of coupled wheels are on Raymond and Hen- 
rard’s system, like those of the express engine, and 
the reversing gear is also like that of the latter 
engine. The boiler, which is worked at a pressure 
of 213.3 lb. per square inch, is of the same general 
type and construction as that of the express engine, 
but it is larger, it having 1697 square feet of heat- 
ing surface, of which 118 square feet is firebox sur- 
face, and 1579 square feet internal tube surface. 
The grate area is 23.5 square feet. The weight of 
this very powerful engine is 51.6 tons empty, and 
57.1 tons in working order ; it is accompanied by a 
four-wheeled tender carrying 5 tons of coal and 
1760 gallons of water. 

The next French railway company represented is 
the Paris and Orleans, which also shows two loco- 
motives, both built at the Paris works of the com- 
pany from the designs of M. Ernest Polonceau, the 
locomotive superintendent of the line. The first of 
these is an eight-wheeled express engine, the two 
central pairs of wheels, which are 6 ft. 10.7 in. in 
diameter, being coupled. The leading and trailing 
wheels are disc wheels, as are also those of the 
tender. The engine has inside cylinders with the 
valve chests projecting through the frames, the 
valve gear-—which is of the Gooch link type—being 
outside. The connecting and coupling rods are of 
I section. The boiler has several special features. 
In the first place it is provided with two unusually 
large domes, one on the firebox casing and one 
on the front part of the barrel, these domes 
being connected by an external horizontal pipe 
which passes through the sandbox. The firebox 
crown instead of being provided with roof stays, is 
is made up of (J-shaped plates, the flanges of which 
form ribs, a system designed by M. Polonceau. 
Instead of the ordinary firebrick arch, also, it is 
fitted with a Tenbrink water-box or bouillewr, 
which is largely used on the Orleans Railway. 
Besides the ordmary firedoor a small supplementary 
door is provided at a higher level. The injectors 
deliver the feed to a pair of clack-boxes grouped 
together under the barrel of the boiler, these clack- 
boxes being mounted ona casting from which pipes 
lead off to two mud-collectors provided under the 
barrel at the front and rear ends respectively. 
The boiler pressure is 185 lb. per square inch. The 
engine, which weighs about 57 tons, is well 
finished ; it is accompanied by a six-wheeled tender 
carrying over 2600 gallons of water. 

The second Paris and Orleans engine is an eight- 
wheeled locomotive, No. 1825, having the six rear 
wheels coupled ; it is of a type intended for work- 
ing passenger traffic on heavy gradients. The 
cylinders and valve gear are outside, and the latter 
1s of the Stephenson type, but is marked by the 
peculiarity that the eccentric rods are each made in 
two lengths, the junction being effected by coupling 
the two parts of each rod to a pendulum link. This 
arrangement has the disadvantage of introducing 
two extra joints between the eccentrics and the 
valve, and it is not quite easy to see why it has 
been adopted. The boiler has two large domes like 


that of the express engine, and it is worked at a 
pressure of 156.41b. per square inch. The engine 
is accompanied by a four-wheeled tender. 

We now come to the exhibits of the Northern 
Railway Company, which shows four engines, while, 
moreover, its practice is further represented by 
other engines shown by the Société Alsacienne des 
Constructions Mécaniques and by the Société des 
Anciens Etablissements Cail, and which we shall 
notice in due course. Of the engines shown by the 
company itself, the first in order is a small four- 
wheeled locomotive for shunting work, bearing the 
number ‘‘ 2.035.” We may here mention a pecu- 
liarity in the mode of numbering its engines adopted 
by the Northern Railway Company, which, if un- 
explained, may lead to misconception. According 
to this system, each engine bears a number consist- 
ing of four figures, but of these the first—which is 
separated by a decimal point—merely indicates the 
number of axles coupled. Thus the number 
‘*2.035” above given is really equivalent in ordi- 
nary numeration to engine ‘‘ No. 35,” of the four- 
wheels coupled class, the ‘‘2” being merely a pre- 
fix showing that the engine has two pairs of wheels 
coupled. So far as we are aware the Northern 
Railway of France is the only company adopting 
this system, which if not understood is apt to give 
a very false idea of the number of engines owned 
by the line. To return to the little engine No. 2.035, 
however. This engine, which is used for making 
up trains, &., has two pairs of outside cylinders, 
each 7.08 in. in diameter by 9.84 in. stroke. Of 
these the rear pair, which are inclined, drive the 
coupled wheels, while the front pair are connected 
to a crankshaft which extends across under the 
boiler, and from which a windlass or hauling drum 
is driven. This drum carries a length of wire rope 
which can be led over guide pulleys at the front end 
of the engine, and used for shunting wagons, &c. 
Engines of this pattern previously made by the com- 
pany have been provided with Field boilers, but that 
now exhibited has a regular locomotive boiler with 
a grate area of 5.6 square feet and a total heating 
surface of 128 square feet, of which 29.9 square feet 
are firebox surface and 98.1 square feet tube sur- 
face. The wheels are 2 ft. in diameter, and the 
engine, which was built at the company’s works at 
La Chapelle, is of very neat design throughout. 

Next comes an eight-coupled goods engine, No. 
4.733, built by the Fives-Lille Company in 1881, 
but compounded last year at the works of the 
Northern Railway Company at Hellemmes, near 
Lille, according to the plans of M. Du Bosquet. 
The compounding is on the tandem Woolf system, 
there being a high-pressure cylinder mounted at 
the rear end of each low-pressure cylinder. The 
diameters of the high and low-pressure cylinders 
are 14.96 in. and 25.98 in. respectively, while the 
stroke is 25.59 in. The cylinders are outside as is 
also the valve gear, a single valve controlling the 
distribution of the steam to each pair of cylinders. 
The high-pressure piston has one, and each low- 
pressure piston two rods, the three rods being 
coupled to one crosshead. The wheels are 4 ft. 3in. 
in diameter. The boiler is worked at a pressure of 
142 lb. per square inch, and has 1356 square feet 
of total heating surface, of which 99. square feet are 
firebox surface and 1257 square feet tube surface. 
The grate area is 22.4 square feet, and the total 
weight of the engine in working order 51} tons. 
The engine is exhibited without a tender. 

The third of the Northern Railway Company’s 
locomotives is a compound engine, No. 3.101, in- 
tended for working mixed trains. This engine has 
eight wheels, of which six are coupled, while the 
leading wheels are fitted with radial axle-boxes. 
There are three cylinders, namely, one high-pres- 
sure 18.1in. in diameter with 27.56in. stroke, placed 
inside and having its connecting-rod coupled toa 
crank on the axle of the central pair of coupled 
wheels, and two low-pressure cylinders each 
19.69in. in diameter and 27.56 in. stroke, placed 
outside. The coupling-rods have solid bushed ends, a 
pattern which the Northern Railway Company have 
now adopted for a number of their engines. The 
valve gear for the low-pressure cylinders is outside 
and is of the Walschaert type, while the high-pres- 
sure cylinder is fitted with an expansion valve on the 
back of the main slide, the arrangement of gear being 
one designed by M. Sauvage. The diameter of the 
coupled wheels is 5 ft. 4.9 in., and that of the lead- 
ing wheels 3 ft. 3.7 in. The boiler is worked at a 
pressure of 199 Ib. per square inch, and has a total 
heating surface of 1225 square feet, of which 100.1 





square feet are firebox surface and 1124.9 square feet 


tube surface. The firegrate area is 22.5 square feet. 
The weight of the engine is 43.65 tons empty and 
47.4 tons in working order, of which latter weight 
40.6 tons rest on the coupled wheels. 

The last of the group of engines exhibited by the 
Northern Railway is, like the locomotive with which 
we have just been dealing, one built at the com- 
pany’s works at La Chapelle. Itisnumbered 2.101, 
and is an inside cylinder express engine with four 
coupled wheels and a four-wheeled bogie in front. 
The valve gear, which is of the Stephenson type, is 
inside, but the valve chests are outside, the valves 
being driven through rocking shafts. The coupling 
rods are of I section with solid ends and plain 
bushes, and the engine is throughout of very plain 
straightforward design and excellent workmanship. 
The cylinders are 18.9 in. in diameter, with 23.62 in. 
stroke, while the coupled wheels are 6 ft. 11.8 in., 
and the bogie wheels 3 ft. 4.9 in. in diameter. The 
boiler is worked at a pressure of 170.7 lb. per square 
inch, and has 1192.6 square feet of total heating 
surface, this being made up of 118.4 square feet of 
firebox surface, 30.1 square feet the surface of the 
Tenbrink heater with which the firebox is fitted, and 
1044.1 square feet of tube surface. The firegrate 
area is 22 square feet, and the weight of the engine 
is 39.4 tons empty, and 43.25 tons in working order, 
of which latter weight 26.95 tons rest on the coupled 
wheels. The driving wheels are fitted with the 
steam jet sanding arrangement. This engine, No. 
2.101, was built during the present year, while No. 
3.101, previously noticed, was constructed in 1887. 

The Western Railway of France is represented 
by two locomotives, of which one, No. 623, is a 
passenger engine of an old tyve built by the Fives- 
Lille Company. This engine has outside frames 
and outside bearings to all the axles, the driving 
and trailing wheels, which are 6 ft. 10.3in. in 
diameter, being coupled by outside cranks, while 
there is a single pair of leading wheels in front. 
The coupling rods have solid bushed ends, and are 
of Isection. The cylinders, which are 16.9 in. in 
diameter by 23.6 in. stroke, are inside, and the 
driving axle has a central bearing between the 
cranks. The valve chests are inside the frames, 
but the valve gear, which is of the Allan straight- 
link type, is outside, the valves being driven through 
rocking shafts. The boiler is worked at a pressure 
of 142 lb. per square inch, and has 102.3 square 
feet of firebox surface and 1087 square feet of tube 
surface, making 1189.3 square feet in all. The 
firegrate area is 17.6 square feet. The engine weighs 
353 tons empty, and 38.75 tons in working order, the 
coupled wheelscarrying 26.8tonsof the latter weight. 

The other locomotive shown by the Western Rail- 
way Company is an express engine, No. 951, which 
was built at the company’s works at Batignolles. 
It is an eight-wheeled engine, four wheels being 
coupled, and there being a four-wheeled bogie in 
front. The cylinders, which are 18.1 in. in dia 
meter by 26 in. stroke, are inside, as is also the 
valve gear, the latter being of the Gooch stationary 
link type. The coupled wheels are 6 ft. 8.3 in. in 
diameter, and carry a load of 29.3 tons, the weight 
on the bogie wheels being 18.5 tons, making the 
total weight of the engine in working order 47.8 
tons. The weight empty is44tons. The coupling- 
rods are of I section, with solid bushed ends, and 
the driving wheels are fitted with the steam jet 
sanding apparatus. The boiler, which is worked 
ata pressure of 156.4 lb. per square inch, has a 
grate area of 19.2 square feet, and a total heating 
surface of 1449.7 square feet, this being made up 
of 106 square feet of firebox surface and 1343.6 
square feet of tube surface. The general design of 
this engine is very neat throughout and the work- 
manship excellent. 

The locomotive we have just noticed, and that 
of a very similar type, No. 2.101, shown by the 
Northern Railway Company, and previously dealt 
with, are especially noticeable as indicating the 
tendency which at present exists for French rail- 
way engineers to adopt English patterns of e1igines. 
Both these engines are of a type which was practi- 
cally—if not entirely—unknown in France at the 
date of the Exhibition of 1878, and they both— 
that of the Western Railway Company especially— 
approximate very closely to English designs, not 
merely in their arrangement, but in numerous 
points of detail, and in what we may call their 
general ‘‘ get up.” 

Our present notice has extended to such a length 
that we must leave the remainder of the French 
locomotives to be dealt with in our next article. 





(Zo be continued.) 























a burysiig 

: —— Peas == ite tit aucrg Kg Fy 
0 2do, ¢- 

auyauw i og iS ; aqasovey E77) 

ksuosey V7} 
































[Jury 26, 1889. 



































00 02 























SNOHAIS 344 40 NYTGY phig | 


) 























O 
Z 
a 
cs 
es 
Zz 
| 
Z 
oe 





yqod- +01 + eons ebpt9 











eee 

‘ + @sVOLDS 5 
22): > 27h 3S. 
OH of st 


ae 








; 7a ¢ es | 
* "ate Psi ¢ 
QD enumysip joquozoH ym 8 GN 











upyd fg jo pray 





= 
yung jour) 





(‘eg abog aas ‘uordrwosaqT 10,7) 





WUIOT YAAIN AHL FAO SLINAWAAOUdWI ‘NOILICIHXA SIYVd AHL LV ONIYAANIONG 'TIAIO 

















Juty 26, 1889. ] ENGINEERING. 












THE GAS PAVILION AT THE PARIS EXHIBITION. 
(For Description, see Page 104.) 
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REFERENCES.—The crosshatching indicates the number of rising pipes installed annually in in- 
habited houses. The plain portion indicates the number installed in new houses. A. Installation of 
rising mains in the new houses constructed by the Compagnie Immobiliére of Bd. Voltaire. | B. 
Numerous works in the new roads pierced during this period. C. Events of 1870—71. D. Fluctuations 
due to the combined action of the construction of numerous new houses, and the creation of different 
bounties. 
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REFERENCES.—The length of each rectangle is proportional to the number of houses in each 
arrondissement. The black portion indicates the houses which do not require rising pipes, 





. —e r sas * : ire risi REFERENCES.—The circles represent the mean number of dwellings to be lighted in the 
eee. —— pooh oth Gemaed ao Gee ae my ids gation, qe pe arrondissement per unit of rising pipe installed. The white circles represent the dwq¥ings 
supplied, by the crosshatched, ° lighted, and the black those not lighted, at 3% ‘ 
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AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 
(From our New York CoRRESPONDEDT.) 
(Continued from page 71.) 
Loss By Friction in A DYNAMOMETER. 

THE session was resumed in the evening, and the 
first paper was by Mr. Samuel Webber, entitled 
‘* Notes on Comparative Loss by Friction in a 
Transmitting Dynamometer under Different Loads 
and Speeds.” It appears that when a dynamometer 
is once in motion, a largely increased power may be 
transmitted without increase in the internal friction 
of the machine, which corroborates Professor Thurs- 
ton’s experiments with the steam engine, and con- 
sequently the coefficient of friction diminishes with 
the load, which confirms those of Mr. C. J. H. 
Woodbury. This paper further established the fact, 
that the friction of the dynamometer did not vary 
with the load. The author found, however, a 
slight increase in the friction with increase of 
velocity. 


An Error IN THE ENcycLopEDIA BRITANNICA. 

‘Professor J. Burkitt Webb next presented his 
paper on ‘‘An Error in the Encyclopedia Britan- 
nica.” This was discovered by Professor Webb in 
an article by Professors A. G. Greenhill and W. C. 
Unwin, on ‘‘ Hydromechanics.” According to this 
statement, which involved Greek letters, radical 
signs, &c., the horizontal force acting on the side 
of a vessel opposite an orifice through which the 
water flows is constant and independent of any 
movement of the vessel. In the article in question 
the professors have given two formule, one for the 
vessel at rest and one for it in motion. Professor 
Webb claimed, if their position were true, the 
absolute motion of the earth could be determined 
by directing a jet to all points in space, and ascer- 
taining the directions of maximum and minimum 
reaction. A letter was read from Professor Unwin, 
which practically admitted the error, although such 
admission was carefully hidden under hypotheses. 
Now, when it comes to Greek letters and formule, 
Professor Webb is perfectly at home ; indeed, he 
just revels in them, and will hold his own with 
both these gentlemen, so they had better be warned 
in time, or he will leave Omega in the present dis- 
cussion and rush to Alpha, carrying the balance of 
the alphabet with him from sympathetic force. 


A Stream TURBINE, 


The next subject was ‘‘Notes on the Steam 
Turbine,” by Professor J. Burkitt Webb. He 
desired to call attention to the matter in hopes of 
provoking a discussion. It was as follows : 

‘*When steam flows out from under a con- 
siderable pressure it attains a very high velocity. 
In the production of this velocity the steam ex- 
pands from the high to the low pressure, and the 
mechanical energy thus produced, and existing in 
the form of kinetic energy in the moving steam, 
would seem to be obtained with a high degree of 
economy. The problem, therefore, is to some 
extent the same as in a water turbine: having 
given a stream of fluid at a certain velocity, to 
abstract as much as possible of the energy from it 
by allowing it to react upon a moving wheel. Now 
the primary condition of economy is that the fluid 
shall leave the wheel with only enough velocity 
left in it to get it out of the way; and, in the case 
of the steam turbine, this requires an almost if not 
quite impracticable velocity for anything like a 
great difference of pressures. 

‘*The subject not only includes a consideration 
of that form of passages through the wheel which 
will allow it to move with the least velocity, but 
of the best method of constructing it to resist 
centrifugal force, and how to balance and lubricate 
it.” 

Professor Webb showed on the board a steam 
motor made of turbine wheels, which increased 
in size from the entrance of the steam at 160 lb. 
pressure to the exhaust, where it was discharged 
at about 16 lb. pressure. This turbine was used 
on the City of Berlin to drive a dynamo, Another 
member noted one in Cleveland, running 25,000 
revolutions. In this turbine there were successive 
expansions into chambers gradually increasing in 
size, so as to bring the final pressure at discharge 
quite low. In this instance the speed was reduced 
by gearing—a 1-in. pinion of vulcanised fibre gear- 
ing with a 12-in. wheel of brass. He had not 


believed that gearing could be run at such a speed, 
but must trust his senses, which showed him this 





speed was attained. The shaft was ;’; in. in dia- | and about one-eighth cut-off there was 22.7 lb. mean 

meter, and the largest revolving part about 6 in. effective pressure and a water consumption of 

29.5 Ib. per horse-power, or nearly a saving of 40 per 
Sream Consumption at Various SPEEDs. l cent. of the throttling consumption. 

Next came a paper on ‘‘Steam Consumption by! This interesting paper, from which liberal extracts 
Engines of Various Speeds,” by Professors J. E. | have been made, was accompanied by many tables, 
Denton and D. S. Jacobus. Theexperiments were indicator cards, and other drawings. The authors 
made on a steam engine, with a cylinder measur- stated they had been unable to analyse the cylinder 
ing 17 in. by 30in., driving one of the air-com- | condensation in time for this meeting. 
pressors at the Croton Aqueduct construction. It | 
appeared that, with an increase of speed for 4, | REFRIGERATION BY AMMONIA ABSORPTION, 

, and } cut-off at 90 1b. steam pressure, there! Professor Denton’s next paper was ‘‘The Per- 
was a decided gain in the economy of steam, and formance of a 35-Ton Refrigerating Machine of 
that the loss in economy for about one-fourth | Ammonia Absorption Type,” the results of which 





cut-off was at the rate of ;; lb. of water per horse- | 
power for each decrease of revolution per minute | 
from 86 to 26 revolutions, and at the rate of 3 lb. 

of water below 26 revolutions, Also at all speeds 

the one-fourth cut-off is more economical than either | 
the one-half or one-eighth cut-off. One-half cut- | 
off should be less economical than one-fourth cut- | 
off for 90 1b. boiler pressure, without any considera- 

tion of cylinder condensation. One-eighth cut-off, | 
however, should, by the theory of expansion, be | 
more economical than one-fourth cut-off, so that the | 


iw: | (Pounds of sills} 
Tons foe-melting | _ pours per day rm ee ial 
40.67 = x 119,260 x 


fact that such is not the case is ascribable only to 
cylinder condensation. A boiler pressure of 90 lb. 
was shown to be superior in economy to 60 lb. and 
30 lb. at ordinary speeds and cut-offs, the superior 
economy of the higher pressures not being due to 
differences of cylinder condensation. The actual 
minimum water consumption of the engine was found 
to be at one-fourth cut-off. For 90 lb. boiler pres- 
sure the consumption was 27.5 Ib. at 60 revolutions 
and 26.5 lb. at 90 revolutions. 
} x { Specific heat } x 
x 


in sae 


The clearance of the engine was, however, un- 
necessarily excessive, an error of } in. in the stroke 
and accidental shifting of a core made during the 
engine’s construction, causing the clearance to be 
more than probably any of the other compressors 
of the same make used on the aqueduct. Should 
the clearance be 3 per cent., as might easily be the 
case if desired, the consumption attainable per hour 
per horse-power may be regarded as about 25.5 lb. 
at about one-fourth cut-off, 90 revolutions per 
minute, and 90 Ib. boiler pressure. 

It also appeared that the throttling tests un- 
doubtedly had the advantage of whatever super-heat- 
ing is to be derived from wire-drawing, for the per- 
centage of water not accounted for by the indicator 
is the least for the throttling tests. Thus, in 
test 34, in which steam at 90 1b. was throttled to 
about 37 lb., we have only about 9 per cent. of 
steam not accounted for by indicator. And in 
test 35 only an average of about 1} per cent. is not 
accounted for, the throttling being from 90 Ib. to 
about 15 Ib. 

An average of these two cases would be to have 
a mean effective pressure of about 25 lb. 

Evidently steam throttled from 90 1b. to an extent 
which would afford 23.45 lb. mean effective pres- 
sure would give somewhere about 5 per cent. as the 
steam unaccounted for or condensed by cylinder 
condensation, and the difference between this value 
and 15 per cent. is fairly attributable to the super- 
heating due to the throttling, and there is a conse- 
quent saving in steam consumption per horse-power 
between the average for 34 and 35 and for 45, equal 
to 56.87 —47.8= 9 lb., or about 16 percent. This 
represents the advantage of obtaining a given horse- 
power at a fixed cut-off by carrying a high boiler 
pressure and throttling to a low initial pressure, 
rather than using a boiler pressure very little above 
the desired initial cylinder pressure. But if the water 
consumption for a case be noted where practically 
the same mean effective pressure is obtained with 
ordinary ranges of expansion, it appears that any 
such saving due to superheating by throttling, as 
is indicated above, is quite incapable of competing 
with the saving involved in the use of the principle 
of expansion. This shows for 60 lb. boiler pressure 
and about three-tenths cut-off, a mean effective pres- 
sure of 27.4 lb. and a water consumption of only 
31.6 lb., or a saving of one-third of the throttling 
consumption just quoted ; for 901b, boiler pressure 





Pounds of brine 
circulated per 
hour 

119,260 


Ice-melting capa- 
city per pound 
of fuel 

17.1 








may be summed up as follows : 

1. That the total refrigerating effect of the ma- 
chine during twenty-four hours was equivalent to 
the cooling of the circulating brine, an amount equal 
to the heat which would melt 40.67 tons of ice 
to water at 32 deg. Fahr., or freeze 40.67 tons 
of water at 32 deg. Fahr. into ice. This work is 
what is to be understood as ‘‘ 40.67 tons of ice- 
melting capacity.” 

The data and calculations affording this result are 
as follows : 

Latent heat of ice, 

British thermal 


units, by number 
of pounds in q 


ton. 
142 x 2000 


_— heat of 


= 
ge of tempe- 
brine rx im 


rature of brine ; 
oI 


\ 

2. That if each pound of fuel consumed at the 
boilers evaporated 10 lb. of water into steam at 
45 lb. pressure above the atmosphere, then each 
pound of fuel consumed in operating the refrige- 
rating machine produced an amount of refrigerating 
effect equivalent to the heat which would melt 
17.1 lb. of ice to water at 32 deg. Fahr., or freeze 
17.11b. of water at 32 deg. Fahr. into ice. 

The data and calculations giving this result are as 
follows : 

( 
x 


Professor Denton’s well-known ability, and his 
great care in conducting a test, made these results 
in a certain sense a standard. This closed the 
session of that day, but a night’s rest so invigorated 
the members, they were prepared like the Teredo 
navalis to attack timber, so the first paper of the 
day by Professor D. V. Wood on the ‘‘ Expansion 
of Timber Due to the Absorption of Water,” seemed 
to be appropriate to the occasion. 


as 


5.13 


( Assumed boiler 
evaporation per 
pound of fuel. 
10 


Range of tempe- { 
rature of brine { ~* 


Pounds of steam x 
used per hour 
6.13 


THE EXPANSION OF TIMBER. 


This was well received, and detailed some valuable 
data obtained by the author from the immersion 
of samples of wood in water for thirty-seven days. 
The results are given as follows : 

The mean per cents. of elongation were 


Pine. Oak. Chestnut. 
Elongation per cent. 0.065 0.085 0,165 
Of lateral expansion 
per cent. ... ae 2.6 3.5 3.65 


It will be seen that chestnut expanded more than 
the pine or oak both transversely and in the direction 
of the fibre ; that the mean elongation of the chest- 
nut was 2.6 times that of the pine, and the lateral 
expansion was 1.4 times as great as that of the pine. 


CorNISH OR DovuBLE-Beat VALVES. 


The paper by Mr. A. F, Nagle on ‘‘ Cornish or 
Double-Beat Valves” was extremely interesting, 
and will no doubt prove so to many in England, but 
space is limited, and the writer will simply make 
a quotation from #he paper, leaving the full setting 
forth of the subject to the Transactions of this 
Society. Mr. Nagle says: ‘‘ These double-beat 
valves have been used as long as the Cornish pump- 
ing engine itself, and with more or less satisfaction. 
I presume it is possible to make them work very 
well under a great variety of conditions ; but there 
is one feature in which they are necessarily de- 
fective, namely, the lift must always be quite large 
unless great power is sacrificed to reduce it. It is 
undeniable that a small lift is preferable to a great 
one, and hence it naturally leads to the substitution 
of numerous small valves for one or several large 
ones. To what extreme reduction of size this view 
might safely lead, must be left to the judgment of 
the engineer for the particular case in hand, but 
certainly, theoretically, we must adopt small valves. 
Mr. Corliss, at one time, carried the theory so far 
as to make them only 12 in. in diameter, but from 
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3 in. to 4 in. is the more common practice now. 
A small valve, it must be remembered, presents 
proportionately a larger surface of discharge with 
the same lift than a larger valve, so that whatever 
the total area of valve seat opening, its full contents 
can be discharged with less lift through numerous 
small valves than with one large one. 

‘‘T did not intend to speak of rubber valves in 
this paper, but the study of the subject leads 
up to it so naturally that I shall dwell on it a 

Summary of Valve Proportions. 
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moment. I think that to Mr. Henry R. Worth- 
ington belongs the honour of first using small 
rubber valves in preference to the larger metal 
valves he found in general use. Since that time 
to this day, what has not been done with _ this 














vital organ of the machine? It seems as if at 
times engineers thought that because they were 
making large pumps, they must necessarily make 
large valves, and hence we find examples of valves 
3 ft. and 4 ft. in diameter. It must be extremely 
gratifying to the friends of Mr. Worthington to find 
that the latest practice of one of our most suc- 
cessful engineers, Mr. Edwin Reynolds, is that of 
Mr. Worthington many years ago, and that he is 
using now numerous small rubber valves of almost 
a standard pattern for all of his late pumping 
engines. I am indebted to Mr. Reynolds for a draw- 
ing of this valve, and it is reproduced in Figs. 10 
and 11. You will observe that, in order to obtain 
maximum valve area in minimum space, a number 
of cages, or hats, are erected, around which the 
small valves are placed. 

‘* It is needless to say that these valves work well 
under all the conditions of a city pumping engine. 





pressure underneath the seat, while with the metal 
valve it must necessarily be sudden. A volute 
spring is generally used to limit the rise of the 
valve, but an indicator diagram of its actual lift and 
rate of lift would be instructive. This could be 
obtained best from the suction valves, if the pump 
were located in a well without any pipe connection, 
and in that case no stufting-box would interfere with 
the free lift of the valve.” 

Mr. Nagle concluded his paper with the annexed 
Table. 

(To be continued.) 





THE SEAWORTHINESS OF TORPEDO 
BOATS. 


CoMMUNICATED BY LiEUTENANT G. W. HovGaarp, 
Royat DanisH Navy. 


THE overturning of the two French torpedo boats, 
Nos. 102 and 110, an account of which appeared in 
ENGINEERING, has awakened misgivings in the minds 
of many people as to the seaworthiness of these 
little craft. So far as British-built torpedo boats 
are concerned, we have had many proofs that they 
will go through very rough weather without, at any 
rate, ‘‘ turning turtle.” In ENGINEERING of Decem- 
ber 28, 1883, there is an account of a first-class 
torpedo boat, built by Messrs. Thornycroft and Co., 
which made the passage from the Thames to Ports- 
mouth in the teeth of a heavy gale ; and it may be 
stated that the narrow seas, where tides run heavily 
and overfalls are frequent, will try a small craft 
like a torpedo boat more severely than the big 
rollers on the open ocean. 

It is evident, therefore, that torpedo boats are of 
two kinds, seaworthy and unseaworthy. It will be 
the object of this paper to analyse the qualities 
which lead to such varying results. 
































| The Danish Government have a number of 
Thornycroft torpedo boats, and in order to deter- 
| mine how far these vessels were to be trusted in a 
/sea a number of experiments were made. We are 
indebted to Lieutenant Hovgaard for the following 
facts in connection with these experiments. 

Before proceeding to deal with the experiments 
themselves, Lieutenant Hovgaard briefly summa- 
|rises the principles which underlie the question 
| generally, but which although well known to naval 
| architects, cannot be safely applied to new types 
of vessels without first being supported by experi- 
;ment. The most important factors which consti- 
| tute the property of seaworthiness in a vessel are : 
i1. Safety; 2. Easiness; and 3. Dryness. There 
|are many other necessary qualities, for instance, 
| strength of construction, power of engines, steering 
| capabilities, and others, but these need not here be 
taken into consideration, not because they are in 


If, at first thought, the large seat area would seem | any way less important but because we propose to 


to be objectionable for the reason given in the case 
of a metal valve, I think we can find an explanation 
for their better action in the fact that the softer 
material permits of a gradual application of the water 


limit the subject to that part which is directly 
connected with the movement of boats in a seaway. 

In order that a vessel may be perfectly safe she 
must never, even under the most favourable 





circumstances, be abie to roll beyond a certain 
angle, defined as the vanishing point of her curve 
of stability. Further, she must possess so much 
freeboard that she cannot be swamped ; that is to 
say, that the water will not pass in large quantities 
through those openings which must exist under all 
circumstances. The requirements as to easiness 
are satisfied if the movements of the vessel in a sea- 
way are small and slow. To provide the necessary 
quality of dryness the vessel must never take on 
board much water, whether in the form of solid 
water or otherwise; for while solid water may 
damage the fittings on deck, even although not 
endangering the safety of the vessel, driving spray 
will obstruct the navigation and look-out, to say 
nothing of greatly diminishing the comfort of those 
on board, a matter to be by no means lost sight of 
in small craft with limited accommodation, such as 
torpedo boats. 

The question how best to secure the desirable 
qualities which lead to seaworthiness is one which 
has presented itself to the mind of naval architects 
in all times ; and which, although clearly answered 
from an abstract or scientific point of view, has not 
always been fully grasped by those intrusted with 
the designing of vessels. It is a mistake, not at all 
uncommon, that safety is proportionate to the 
amount of metacentric height ; but this is not the 
case. Two vessels may be constructed with the same 
displacement and with the same metacentric height, 
one being perfectly safe and the other very unsafe. 
The metacentric height, which is the distance 
between the centre of gravity of the ship and the 
metacentre, is dependent partly on the distribution 
of weights—which determines the position of the 
centre of gravity in the ship—and partly on the 
shape of the ship at the water line, and its immersed 
volume, which determines the position of the meta- 
centre. The two points are thus quite independent 
of each other. Thus we may take as an example an 
English yacht, in which stability is secured by 
means of ballast, and a Dutch fishing vessel, the 
stability of which is due to her form. The weights 
may be so distributed in each that the metacentric 
height is the same in both, and is so small that 
while the yacht is perfectly stable under all possible 
conditions, the Dutch vessel will capsize when heeled 
over to even a small angle. In fact, while the 
yacht will find its natural position of equilibrium 
with her keel downwards, the flat-bottomed fishing 
boat will find the same with her keel upwards. The 
metacentric height proper is a measure of the 
stiffness in the upright position only; when a vessel 
heels the metacentric height will gradually alter. 

It becomes, therefore, necessary to examine the 
stability at various angles of heel if we want to 
calculate the curve of stability. The connection 
between the initial metacentric height and the 
curve lies in the geometrical property of such curves 
that the tangent at the origin will cut an ordinate 
erected at an angle equal to 574 deg. at a height 
equal to the metacentric height ; as shown in Fig. 1. 
In other words, the greater this parameter is, the 
steeper will be the first portion of the curve, and 
conversely. The safety in the first instance men- 
tioned is dependent on the range of the curve. 
There may be curves which commence very steep, 
and which are of so short extension that even small 
angles of heel will, in spite of the great metacentric 
height, imperil the safety of the ship. 

Great range is, however, not in itself a sufficient 
condition of safety, although a necessary one ; for 
we may imagine a vessel which does not capsize till 
she has reached 90 deg. of heel, but which will all 
the same be upset by a very slight impulse. This 
is the case when the dynamical stability is too small. 
The curve of statical stability will then be very flat. 
The area contained between the curve and the axis 
of abscissze will be small, and the maximum ordinate 
will probably be small also. 

The maximum ordinate must therefore have a 
certain magnitude, and the question now arises, 
‘* Where is this ordinate to be placed?’ Ought we 
to place it near the origin or at a greater angle ? 
The former will in general involve a great meta- 
centric height, which will entail a short period and 
will cause the sea to have great power over the 
vessel, making her uneasy ina seaway The ship 
will move in short sharp rolls, she will be uncom- 
fortable to live in, she will require to be specially 
strengthened in order to resist the ever-varying 
violent strains thrown upon her, and she will pro- 
bably be very wet. 

If the curve begins hollow we may find the maxi- 
mum point near the origin in spite of a small meta- 
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‘ centric height. In this case the movement may be 
slow but will end with an unpleasant jerk, as when 
a pendulum bumps against a wall. These two 
examples are shown by curves a and J, Fig. 1. 

By placing the maximum point at a small angle 
we also reduce the work which must be done in 
order to attain that angle, so that it will be best to 
place that point at aconsiderable angle, about mid- 
way between the origin and the vanishing point, 

To place the maximum further on would involve a 

special form of the body of the ship. 

Having settled the general character of the curve 
of stability with regard to safety, it will be neces- 
sary to examine whether it does not come into con- 
flict with the requirements as to easiness. To reach 
this end the movements must be slow, i.e. the 
period must be great. This is consistent with 
placing the maximum at a great angle, which allows 





a small metacentric height. Further, the curve 
must be flat throughout in order that the move- 
ments at greater angles of roll may become easy. 
Here then is a conflict between the requirements, 
for flatness of curve means small dynamical stability, 
which is not consistent with safety. 

A vessel may, in spite of a long period, meet a 
sea which synchronises with her, especially if the 
vessel be a small one; for the period in small 
vessels is naturally small. In similar vessels the 
period varies as the square root of the linear 
dimensions. Moreover, the resistance to rolling is 
smaller in vessels with a long period than in quick 
rolling vessels ; the amount of energy absorbed in 
a roll of given magnitude being greater the shorter 
the time of roll. 

We thus see that for any type of ship there will 
be a limit to the flattening of the curve of stability ; 





for synchronism and reduced resistance will ulti- 
mately prove fatal to the safety of such crank 
vessels. Onthe other hand, we naturally desire to 
go as far as possible in this direction in order to 
secure easiness. The way to solve the difficulty is 
by increasing the resistance to rolling artificially. 


i/ Midship Sections : 
tan 4 
Z et 
ta 

The conclusions arrived[at so far are as follows : 

1. The initial metacentric height ought to be 
small. 

2. The curve of stability ought_to have consider« 
able range—about 90 deg. 

3. The maximum ordinate of the curve of sta- 
bility should be placed about midway between the 
origin and the vanishing point, and should be of a 
certain magnitude, which magnitude can only be 
determined by experiment, but which ought to be 
the greater the smaller the vessel is. 

4. The curve should be tolerably flat. 

5. The smaller the vessel and the more flat the 
curve of stability, the more necessary it becomes to 
increase the resistance to rolling artificially. 

Having laid down these propositions, we will 
now proceed to examine how far these conditions 
are generally fulfilled in torpedo boats. 

First of all, such boats are, on account of their 
smallness, placed at a disadvantage to ordinary men- 
of-war, and will be very much more influenced by 
the direct action of the sea due to impulses and 
blows. On account of the high freeboard the 
range of the curve of stability is generally about 
90 deg., and seldom less than 70 deg. In the ill- 
starred 35-metre boats, as originally designed by 
the French Admiralty, the range is said to have 
been 80 deg., but by some alterations which the 
design afterwards underwent, it is not at all un- 
likely that the range was reduced. The meta- 
centric height seems generally to be allowed to be 
great in nearly all types of these boats. This is 
due to the high position of the metacentre, conse- 
quent upon great beam and small draught. It is 
certainly not due to a low position of the centre of 
gravity, for on the contrary the weights are, as a 
rule, placed rather high in such boats, which in 
this respect bear more resemblance to the Dutch 
fishing vessel than to the ballasted yacht. Very 
often great initial stiffness makes the boats very 
uneasy and jerky in their movements, The maxi- 
mum ordinate is, as a rule, placed in accordance 
with the manner before referred to. 

In some types of torpedo boats, notably the 
French 35-metre boats, and also several second- 
class boats, the curve of stability is very flat ; 
flatter than it would be thought advisable without 
any artificial increase to resistance to rolling. 

In the French boat the great tumble-home of the 
sides above the water lines must tend to flatten 
the curve of stability, and thus reduce the dyna- 
mical stiffness ; a fact which appears to be of much 
greater consequence than whether the maximum 
breadth is found at the water plane or 6 in. above 
it ; although the latter circumstance has by some 
writers been taken to be of great consequence. 

The resistance to rolling of torpedo boats is 
generally small on account of the cylindrical shape 
of the hull. While the English boats are nearly 
cylindrical below the water line, and offer very 
little resistance to rolling at moderate angles, the 
Normand boats offer great resistance with their 
bottom, which is more egg-shaped in section, but 
on the other hand the great tumble-home will 
diminish the resistance to rolling at larger angles. 
In the 35-metre boats the resistance to rolling is 
reduced to a minimum both on account of the shape 
of the bottom and of the upper part of the hull. 

Midship sections of the Thornycroft 34}-metre 
boats, of a French 35-metre boat, and a French 
33-metre boat, are shown in Fig. 2 on the present 


page. 












(To be continued.) 
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THE GAS PAVILION AT THE PARIS 
EXHIBITION. 

ALTHOUGH electricity is used almost exclusively at 
the Champ de Mars for lighting the Exhibition at 
night, the gas industry of France did not intend its 
modern and formidable rival to monopolise the field, 
and the various representatives of the gas industries 
decided to form a syndicate, with the assistance of the 
Paris Company, in order to erect on the Champ de 
Mars an elegant pavilion in which all the uses of gas 
could be demonstrated, and where its ever increasing 
importance could be proved beyond doubt. In response 
toa circular addressed to the various gas companies of 
France the sum of more than 10,000/. was obtained. 
The Paris Company headed the subscription list with 
2000/.; the Central Gas Company—-MM. Lebon and Co. 
—gave 800/. ; the Central and Southern Company of 
France, the Lyons Company for water supply and 
lighting, and the gas companies of Rouen and Orleans 

ave collectively 800/.; other companies at Lyons, 
Marseilles, and Bordeaux, the Imperial Continental 
Company, the European Gas Company, the General 
(Jas Company of France, and the Gas Union, each gave 
400/. The total sum subscribed was devoted to the 
construction of a handsome pavilion erected near the 
north pillar of the Eiffel Tower. This pavilion, of 
which we publish illustrations on page 99, was de- 
signed and erected by M. Picq. The style of archi- 
tecture is Renaissance, and it has the appearance of a 
luxurious dwelling in which all that can be demanded 
by modern taste and requirements in the way of 
motive power, heating, cooking, lighting, &c., are 
supplied by gas; in this collective exhibition rich 
furniture, decorations, and domestic ro occupy 
a large place. The basement is devoted to the display 
of mechanical appliances; here are placed a series of 
gas engines, one of which is employed to drive a 
dynamo for supplying current to a group of incandes- 
cence lamps; close by is a laboratory in which the 
assistance that gas can give to chemistry is illustrated. 
From chemistry to cooking there is only a narrow step, 
and accordingly we find a great numberof cooking stoves 
fed by gas and arranged in the most attractive manner 
for housekeepers or hotel managers; alargeroom devoted 
to miscellaneous objects completes this part of the 
exhibition. The ground floor and the first story are 
especially remarkable for the luxury with which they 
are furnished ; during the day they form rather a fur- 
niture exhibit than one of gas appliances, but in the 
evening the real object of the installation becomes 
apparent by thecomplete and artistic manner with which 
the furniture and decorations are illuminated. To the 
engineer the most interesting part of this exhibition 
is that showing the practical results obtained in Paris 
by the powerful company that has the monopoly of the 
gas mains. These results are illustrated by a number 
of statistical tables, some of which we reproduce. The 
first Table shows the number of mains annually in 
stalled in Paris, and it illustrates clearly the progress 
made in the number of installations since 1859, to- 
gether with the influence exerted by different circum- 
stances for increasing or diminishing development. 
TABLE I. 














Number of Rising Pipes Installed in Houses, 

Year. I a Ee ce 2 Eee ee eee! 
Inhabited. | New. Total. 
1859 - 6 6 
1860 30 23 53 
1861 ll 27 38 
1862 20 49 69 
1863 39 68 107 
1864 83 | 315 898 
1865 87 164 251 
1866 139 272 411 
1867 174 403 577 
1868 146 484 630 
1869 123 632 755 
1870 57 451 508 
1871 34 153 | 187 
1872 318 248 566 
1873 635 171 806 
1874 974 167 1,141 
1875 1,274 121 1,395 
1876 1,246 113 1,359 
1877 1,118 165 1,283 
1878 899 227 1,126 
1879 978 269 1,247 
1880 1,044 458 1,502 
1881 855 485 1,340 
1882 806 624 1,430 
1883 833 732 1,365 
1884 789 461 1,250 
1885 | 860 39 1,250 
1886 | 854 8li 1,165 
1887 | 1,008 267 | 1,275 
1888 | 1,817 163 1,980 
Total 4 17,251 8419 25,670 











The second Table shows the actual statistics of apart- 
ments in Paris in proportion to the houses in which 
gas is laid. In every house provided with gas there 


are some apartments in which it is not employed, and 
the diagram shows by a series of circles the average 
number of apartments per house in which it is ante 
use of. By means of these and other tables, full informa- 








TaBLE II.—Numerical Statistics. 




















| _ | Mean Number per Unit of Pipe. 
Number of Ris- 
Arrondisse- | ing Pipes on r . 
ment. —- 31, Dwellings to be | Actual Number 
5 Lighted. Lighted. 

1 1,252 8.05 3.27 

2 1,541 8.25 3.62 

3 1,790 8.07 3.03 

4 992 8.63 2.80 

5 937 9.02 2.92 

6 1,306 8.00 2.83 

7 1,050 8.10 2.90 

8 2,490 6.45 4.41 

9 3,004 7.90 3.83 

10 2,340 9.33 3.41 

11 1,763 11.49 2.46 

12 482 11.00 2.37 

13 220 11.68 2.45 

14 398 10.77 2.27 

15 285 10.74 2.22 

16 1,192 7.91 3.58 

17 1,926 9.14 3.28 

18 1,009 12.47 2.19 

19 318 12.07 2.26 

20 239 11.08 1.43 

Paris .. 24,536 8.82 3.23 
Environs 1,134 8.56 1.92 
Total .. 25,670 8.81 3.17 

| 











tion can be obtained as to the actual conditions which 
at present regulate the consumption of gas in Paris ; 
amongst other things they prove conclusively that even 
in the face of the active competition of the electric 
light the use of gas in large cities continues steadily to 
increase. 

Making the assumption that the houses included in 
series A will not require rising pipes, whilst those in 
B will sooner or later be supplied, the situation at the 
end of 1888 is given by the following Table : 

Taste ITI. 





Number of Houses. 





| 
| 
| 












Arrondisse- a ca 
ment, , 
Series A. Guinn, |Meat 
Z | 81 2,041 1,018 
2 | 130 2,021 1,170 
3 | 100 2,102 1,287 
4 | 156 2,232 793 
Ff 394 2,389 813 
6 326 2,418 1,050 
7 535 1,809 845 
8 440 2,939 2,083 
9 392 3,142 2,278 
10 | 540 2,691 1,618 
11 1,492 3,016 1,363 
12 | 1,686 1,487 402 
13 2,665 1,127 192 
14 | 2,700 1,603 342 
15 4,521 1,442 259 
16 2,600 2,086 970 
17 | 2,107 3,284 1,539 
18 | 2,572 3,155 829 
19 2,003 1,405 263 
20 | 8,862 1,633 195 
Total 29,320 44,022 19,309 











REMARKS.— There are 73,342 houses of all kinds in Paris, divided 
as follows: 
Series A. 
5,518 having only a single story 
13,464 being 2 stories high 


0887. ,, & ‘s 
Series B. 

8,806 being 4 stories high 
35,210 ,, 5 i 





PUMPS ON THE HANARTE SYSTEM. 

AmonG the pumps shown at the Paris Exhibition are 
several on the system which bears the name of M. 
Hanarte, of the firm of MM. Hanarte and Balant, of 
21, Rue de Bertaimont, Mons, Belgium. These pumps 
are distinguished by the forms of the inlet and delivery 
passages. In an ordinary pump, with the piston 
moving at a rapid speed, the fluid lifts the valves very 
suddenly and makes them knock against their seats. 
In addition to the shocks caused by the opening and 
closing of the valves, there are also those due to the 
columns of liquid when their motion is stopped. Now 
in the Hanarte pump these difficulties are avoided by 
reducing the velocity of the fluid in the passages lead- 
ing to the valves, by means of pipes of increasing and 
decreasing section. The water is taken from a state 
of rest at the grid C (Fig. 1, page 103), and is slowly 
raised to its normal velocity in the tapering pipe T. It 
then flows along until it approaches the suction valve A, 
when its speed is reduced by the outwardly taperin 
pipe T’. When the valve is passed it is essentia 
that the fluid should retake its normal velocity, in 
order that it may follow the piston P with ease ; 
this result is obtained by the tapering pipe T?. 
The water delivered by the piston is discharged 
into the tapering pipe T*, and arrives with re- 
duced speed at the outlet valve, which has a gentle 
and easy motion. When the water has eel this 
valve it flows with increasing speed through the pipe 
T‘, and is discharged into the air vessel B, i whence 








goes the rising main H. All the tapering tubes 
are constructed to a parabolic profile, and the bends 
are situated at the parts of largest section. The 
Société du Grand Hornu, near Mons, made some trials 
of a pump of this construction, and reported as follows : 

1. The pump worked without shock or battering ram 
acticn up to a speed of 300 revolutions per minute, with 
water of a temperature of 158 deg. Fahr. 

2. The trials of efficiency were made ata speed of 
200 revolutions, or 400 strokes per minute, with 
water at the same temperature. 

a. Under ahead of 7 ft. to 10 ft. the pump delivered 
a volume 10 per cent. in excess of the theoretical 
volume swept by the piston. 

b. Under a head of 33 ft. the delivery was equal to 
the theoretical volume. 

c. Under a head of 200 ft. the pump delivered 92 per 
cent. of the theoretical volume. 

The same principle may be adopted in the construc- 
tion of pumps for other purposes than lifting and fore- 
ing liquids. For instance, it is applicable to air 
compressors, as shown in Figs. 3 to 8, page 102. This 
idea had already been carried out by M. Sommeiller, 
who caused liquid to rise and fall in two vertical 
cylinders connected by a horizontal pipe in which there 
worked a piston. The speed at which this apparatus 
would work was slow, but when the compression 
columns are modified, according to the Hanarte 
system, the speed of working can be increased three 
times. The air, instead of being compressed by water 
surfaces of uniform area, is subject to the action of 
surfaces of increasing areas in the tapering columns E, 
which permit the water to gradually reduce its speed 
as it rises up to the delivery valve. At each stroke a 
small quantity of water is expelled with the air, and a 
similar quantity enters by the aspiration valves, taking 
the form of spray, and aiding in cooling the air as it is 
subjected to the process of compression. Figs. 3 and 4 
show a horizontal air compressor according to this 
system; Figs. 5 and 6 show similar compressors 
arranged vertically ; Figs. 7 and 8 show a compress- 
ing pump with a steam cylinder with an automatic 
steam valve of the usual construction ; Fig. 9 shows a 
mine pump for water, with a plunger working in two 
barrels. All these pumps exemplify the same principle 
of reducing the velocity of flow before a valve is opened, 
hy leading the fluid through a pipe of gradually in- 
creaging section, and with a profile struck to a parabolic 
curve. 





GAS ENGINES. 
To THE Epitor oF ENGINEERING. 

Sir,—I wrote you on the 18th of May asking to be re- 
ferred to some analysis of the exhaust gases from these 
engines. Up to the present time I have met with no 
reply, and from my researches in the literature of the 
subject I am inclined to think that in this country, at 
least, no such tests of the work done in a gas engine toe 
been made, 

To me who have up to now little experience with these 
machines, such an omission seems very singular. So far 
back as April, 1882, Mr. D. Clerk brought the ‘‘ Theory 
of Gas Engines” before the Institution of Civil Engi- 
neers. His paper and the discussion occupy 87 pages. 
In the same year a handbook was published by Mr. Mac- 
gregor, containing 225 pages. Papers innumerable have 

en read both at home and abroad upon the subject. 
Careful tests were made at the Glasgow Exhibition for 
utilisation of gas in 1880, and many examinations by pro- 
fessors at the various scientific colleges, smoke abatement 
committees, Royal Society’s tests, and all, seem to have 
omitted to give a passing glance at the contents of the ex- 
haust pipe—with one. single exception, where I find 
Heinrich Gollner experimented upon a twin Otto at the 
German Technical High School at Prague, when we 
learn: ‘‘The quantity of gas used and the initial and 
final temperature of the cooling water were observed 
and analysis made of the products of combustion escaping 
from the cylinders.” Here we have mention of the first 
and only analysis, but the result is not given by the trans- 
lator, nor is it applied to the consideration of the mystery 
in question. 

Mr. Clerk puts it in this way*: ‘‘ The gas engine, then, 
differs from the hot-air engine, using air heated in the 
manner assumed in the first part of this paper, in this, 
that the temperature is sustained, notwithstanding the 
enormous flow of heat through the sides of the cylinder, 
by the continuous combination of the dissociated gases.” 

Then he refers to No. 2 theory, which ‘has lately been 
advanced by Mr. Otto”... ‘‘the flame has not spread 
throughout the mass of the ignitable mixture in the 
cylinder ; but as the piston moves forward the pressure is 
sustained by the gradual spread of the flame ;” but he 
says, ‘‘the theory which ought to explain the so-called 
sustained pressure on the diagram is a false one.” 

Dr. Siemens seemed to think the action which had 
been described with reference to the diagrams by the 
writer was reasonable enough. 

Professor Riicker seemed to think that assuming the 
conditions were as stated, ‘‘ there was a certain amount of 
dissociation,” but as he proceeded with his remarks he 
introduced what we may call No. 3 theory, viz., the in- 
crease in specific heat of gases at a high temperature, and 
he says; ‘‘ Here then was an explanation of the curious 
maintaining of the temperature to which the author had 





* See Proceedings of Civil Engineers, vol. lxix., page 
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referred ; as the gas cooled, the latent heat was given 
up, and the curve was thus kept up to a high temperature 
by the heat previously absorbed by the molecules of the 
as.” 
Mr. Imray introduced No. 4 theory, viz., that Mr. Otto 
‘‘instead of burning in the cylinders an explosive mixture 
of gas and air, burned it in company with a large volume 
of incombustible gas, arranged in a certain way, which 
was heated by it, and diminished the speed of combus- 
tion. 

Mr. Bousfield thought the greater the quantity of air 
introduced the less the rate at which ignition travelled. 
Guess No. 5. 

Now, after all these theoretical surmises, it is rather 
refreshing to find Mr. Severn saying: ‘“‘He would be 
glad if the author would state if he had tested any gases 
taken from the exhaust” . . . ‘‘ which would bear directly 
upon the question of complete or partial combustion, and 
be of great interest.” So I should think, and yet seven 
years later, a most elaborate report is published by the 
Society of Arts on the gas engines to be used for electric 
lighting, and the question of complete combustion of the 
gases, as otal by the exhaust, is still overlooked. 

The matter interests me in this way: I expect to have, 
in a fortnight’s time, a rock drill actuated by one of Priest- 
man’s petroleum engines, and it is of importance that I 
should know what gases I shall have to provide for. I 
therefore got the assistance of Monsieur Japuis, of the 
Clarence Laboratory, who supplies me with the following 
analyses of samples taken by him from an engine running 
in the maker’s works at Hull on the 6th of June. 

The engine was then at its usual duty, driving two dril!- 
ing machines, one planing machine, one shearing machine, 
and a smithy fan, and at two speeds gave these dif- 
ferent results : 








104 Revolutions. 153 Revolutions. 
1 2 3 4 
N 78.34 75.13 83.49 84.01 
CO? 3.75 5.41 8.40 9.60 
O 1.25 3.04 4.40 2.88 
H 7.50 8.66 2.91 2.07 
co 9.16 7.76 0.80 1.44 
100.00 100.00 100.00 100.00 


For my purposes, the results got when running at full 
speed are quite satisfactory, although I propose, when we 
get freely to work, making a considerably extended 
examination into the varying effects of speed and work. 

I do not pretend to offer an opinion, but if Mr. Clerk’s 
theory of dissociation is correct, how is it that the highest 
speed, and of course greatest heat, shows the most com- 
plete combustion ? 

Yours faithfully, 


Durham, July 9, 1889. A. L. STEAVENSON, 





A MONSTER COMPOUND LOCOMOTIVE. 
To THE Eprror oF ENGINEERING. 

Srr,—In a letter on ‘‘ Compound Locomotives ” in your 
excellent journal of April 13, 1888, treating on the advan- 
tages of Mr. Mallet’s articulated compound locomotives, 
I concluded by saying: ‘‘ It remains to be seen whether 
a good system of compound tank engines, such as above 
mentioned, will not yet find its way across the Gothard.” 

It is now with considerable satisfaction that I see this 
prediction realised, as the Gothard Railway Company has 
just passed an order, amongst other compound locomotives, 
for a most powerful Mallet engine, to the firm of J. A. 
Maffei, of Munich. The engine will be mounted on six 
axles, coupled in two independent groups with two 
cylinders each, the high-pressure cylinders being fixed to 
the hind part of the main frames, while the low-pressure 
cylinders are mounted on a front bogie. As this tank 
engine will weigh empty 64 tons, and fully equipped for 
service about 85 tons, it will, in fact, be the heaviest loco- 
motive constructed up to the present in Europe, if not in 
the world. If Iam right, about the biggest locomotive 
built by our enterprising American friends was Mr. 
Mason’s Fairlie engine ‘‘ Janus,” illustrated by you in 
vol. viii., of which engine I gave you the weight of about 
70 tons, after having seen it at Taunton. Then on our 
Continent we have had the heavy locomotive types of 
Engerth, Beugniot, Fairlie, Meyer, Petiet, Maffei, Krauss, 
and Belpaire, the heaviest’ of which, however, does not 
exceed 75 tons in working order. 

As regards the above-mentioned monster compound 
locomotive, you will receive further particulars; mean- 
while, I am, Sir, yours faithfully, 

Munich, July 17, 1889. A. Pacman. 








MISCELLANEA. 

Very heavy floods have occurred in Scinde and on the 
north-west frontier of India, railroad embankments being 
breached in several instances and a number of bridges 
carried away. The flood has extended over an area of 
upwards of 100 square miles. 


The Chicago, Milwaukee, and St. Paul’s Railroad have 
adopted a wheel tread which is turned to the same radius 
as the top table of the rail on which it runs, so that the two 
fit into each other and a large bearing surface is secured. 
Experience with these treads is said, by the officers of the 
line, to have been highly satisfactory. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending July 14, 
amounted, on 16,0584 miles, to 1,374, 463/., and for the cor- 
responding period of 1888, on 15,974 miles, to 1,314,233/., 
an increase of 844 miles, or 0.5 per cent., and an increase 
of 60,230/., or 4.5 per cent. 


Messrs. R. and H. Green, of the Blackwall Yard, 
London, F., have secured a contract for the construction of 





two composite light vessels of the latest type for the 
Honourable Corporation of the Trinity House, of the fol- 
lowing dimensions : Length, 103 ft.; breadth, 23 ft. 6in. ; 
and depth, 12 ft. 10 in. The vessels are to be delivered at 
the beginning of next year. 


Mr. Doppenheimer, the mayor of Vancouver, has 
recently published a pamphlet calling attention to the 
immense mineral resources of British Columbia. He 
states that gold, silver, copper, iron, coal, lead, cinnabar, 
platinum, antimony, bismuth, limestone, and plumbago 
are all found in this province, and the coal it is well known 
has been profitably mined for years. One deposit of iron 
ore in Texada island is said to assay 61.4 per cent. of iron. 


The United States Navy Department have called for 
bids for a couple of 3000-ton cruisers to of the same 
class as our Medusa and Medea. The speed is to be 
19 knots at least, but a bonus of 10,000/. is offered the con- 
tractors for every additional } knot attained by the vessels. 
On the other hand, a similar sum is to be deducted from 
the contract price for every } knot below this speed. The 
estimated cost of the vessels is 220,000/. each, and they 
are to be almost wholly armed with quick-firing guns. 


The Sandhurst and Eaglehawk Electric Tramway Com- 
pany, Limited, Victoria, formed for the purpose of puttin 
down a tramway and working it electrically, have intruste 
the work to Messrs. Booth, Ellson, and Co., electrical 
engineers, of Melbourne, who have placed the order for 
the plant for the charging station with the Anglo- 
American Brush Electric Light Corporation, Limited, 
who will also supply the cars, motors, and accumulators. 
It is expected that the first section of the work—a line of 
five miles in length—will very shortly be in operation. 


We are informed by the secretary to the London, Chat- 
ham, and Dover Railway Company, that, subject to audit, 
there is an available balance of 104,6517. on the workin 
of the line for the past half-year. Out of this the Boar 
will recommend the payment of a dividend of 11. 12s. 6d. 
per cent. on the Arbitration Preference Stock, carrying 
forward 17891. Added to the dividend of 2/. 5s. already 
paid in respect of the rgsa* pad ending December 31, 1888, 
the proposed payment will make a dividend of 31. 17s. 6d. 
for the year ending June 30 last, as against 3/. 10s. for the 
previous year. 


The Credenda Patent Seamless Steel Tube Company, 
Limited, of Ledsam-street, Birmingham, have recently 
acquired the works of the Birmingham Plate Glass Com- 
pany at Smethwick, which occupy an area of 17 acres, 
and are in direct communication by railway with all parts 
of the United Kingdom. The whole of the works are 
now being rapidly prepared for the reception of tube- 
making machinery of the most recent type, under the 
supervision of Mr. W. C. Stiff, managing director, and 
when completed the company’s manufacturing resources 
will be very largely increased. 


The Board of Trade has entered into communication 
with the electrical section of the London Chamber of 
Commerce, with the object of ascertaining through its 
agency, the probable extent to which a Government 
laboratory for standardising electrical instruments would 
be used by supply companies. and manufacturers. The 
Chamber has accordingly sent out a circular to the parties 
interested, asking the following information : Supposing 
a laboratory were ready at the commencement of the 
year 1890, how many house meters, ammeters, and volt- 
meters would the firm addressed expect to send in for 
certification during the year ? 


The Venetian Canal Company have constructed, at the 
Alexandra Palace, a working canal on Pickard’s system 
of induced current, and this appears among the novelties 
at that place of amusement. The canal, which is 218 
yards long, has a uniform breadth of 4ft. and an average 
depth of about 18in. The entire mass of water is kept in 
motion by a small stationary upright engine of one horse- 
power, working with 200 revolutions per minute. This 
actuates a paddle-wheel 9 ft. in diameter, making eight 
revolutions per minute, the induced current resulting 
from which carries the boats round the circuit of 218 
yards in a period of four minutes. Boats holding from 
four to six passengers each are conveyed on this current. 


The statement of the Pennsylvania Railroad Company 
for June shows for the lines east of Pittsburg a decrease 
of 1,149,382 dols. in gross earnings, and a decrease of 
344,720 dols. in expenses, the decrease in net earnings 
being 804,662 dols. For the six months there is shown 
a decrease of 282,293 dols. in net earnings. For 
the six months on the lines west of Pittsburg there is 
shown a deficiency of 437,694 dols. in meeting all lia- 
bilities, this being equivalent toa decrease of 144,608 dols. 
The decrease during June was entirely due to the loss of 
traffic caused by the Johnstown floods. The officials say 
that the traffic Bes already resumed its normal condition, 
the volume of business now being larger than it was 
before the floods. 


A trial was recently made in the States of the Sims- 
Edison torpedo, the joint invention of Mr. W. Scott 
Sims and Mr. Edison. The torpedo consists of a sub- 
merged portion of the shape of an ordinary Whitehead, 
which is attached to a boat-shaped float. The submerged 
portion, or torpedo promes, consists of a onpaee shell, 
which contains the propelling machinery, a cable by which 
the current is conveyed to the electric motor and steerin 
apparatus. The float is also of copper, but is filled wit 
a buoyant material so that it will not sink, even if its 
copper cylinder be perforated. The torpedo proper is 
divided into four compartments, the forward one of which 
contains the explosive, the second is vacant, and the third 
contains the cable. In the fourth is the propelling 
machinery, which consists of a 40 horse-power electro- 
motor, which drives a two-blade screw 30 in. in diameter. 
The trials are said to have been satisfactory. 





Mr. W. Wells, Leith, is now manufacturing a power- 
ful crude oil lamp, which has the advantage of being 
portable and entirely self-contained. The lamp, which 
burns the cheapest class of tar oils, and has been named 
the photogene, consists of an air-tight cistern from which 
ag is led to the burner. This cistern is filled with 
oil by a hand sn and as it fills the air inside it is 
compressed. When in use this pressure in the cistern 
forces the oil to the burner. The flow is regulated by a 
valve of special construction, and the oil is let into the 
burner in just sufficient quantity for complete vaporisa- 
tion, and consequent perfect combustion and absence of 
smoke. The consumption is said to be 14 gallons of oil 

ar hour for a light of 3000 candles. Messrs. William 
Reid and Co., of 45, Fenchurch-street, London, E.C., 
are nightly giving an exhibition of this light at the 
new bridge on the Tower side, between the hours of 8.30 
and 9 p.m. 


The Bill introduced by Sir Michael Hicks-Beach for the 
regulation of railways would empower the Board of Trade 
to order any railway company to carry out certain pro- 
visions for the public cae The first of these provi- 
sions is the adoption of the block system on all or any 
of its lines; the second, the interlocking of points 
and signals; and the third, the adoption of a system 
of coupling approved by the Board. The fourth thing 
that a railway company may be required to do is to 
provide for all its passenger trains continuous brakes 
complying with five requirements. These requirements 
are that a brake must be instantaneous in action and 
capable of being applied by the engine driver and guards; 
it must be self-acting in the event of any failure in its 
continuity ; it must be capable of being applied to every 
vehicle of he train, whether carrying passengers or not ; 
it must be in regular use in daily working; and its 
materials must be of a durable character and easily main- 
tained and kept in order. Whenever it is required in 
the interests of the public, the Board of Trade may order 
a railway company to provide a subway, bridge, or foot- 
bridge, at any station, or to provide either of these or a 
lodge at any level crossing on a public carriage road. The 
enforcement of the Board’s orders in these matters is 
intrusted to the Railway Commission. The Bill also 
contains a direction for periodical returns to be made to 
the Board as to the employés whose duty involves the 
safety of trains or passengers and who are employed for 
more than twelve hours at a time. 


A new method of extracting gold and other metals from 
their ores on the dry system, without the aid of water or 
chemicals, has been invented by Mr. William L. Card, of 
the United States. The system consists in the employment 
of two main agencies—a current of air and gravitation, in 
———— y arranged machines. There are four types of 
these machines, viz., a small hand-worked prospecting 
machine for testing the richness of gold and mineral de- 
posits on the spot ; a machine for concentrating refractory 
ores; a machine for extracting free gold from alluvial 
and placer soils ; and a machine for extracting free gold 
from crushed quartz. The principle underlying each of 
the machines, however, is the same, although differently 
carried out to suit the requirements of each case. As 
a general principle the crushed ore is fed into a hopper, 
whence it is admitted on to a series of inclined siever, 
which in some cases are vibrated and in others remain 
stationary. A fan or blower is used to force a blast 
of air underneath the sieves and apwards through them. 
Tn one case, however, the air is drawn upwards through 
the sieves by a fan placed above the machine. As the 
crushed ore falls on the sieves it is kept in a state of cor- 
tinuous but gentle agitation, and the blast is so regulated 
as to drive off the dust-like particles of earth, while the 
gold or other metals, by reason of their superior gravity, 
remain at the bottom of the sieves. The particles of all 
are caught by the sieve on the top of the incline, but if 
any small particles should pass beyond it they fall into 
the second or third sieve. The tierra seca machines are 
being introduced into this country by Mr. Charles 
Wetzlar, of 149, Upper Thames-street, London. 


It will be remembered that some years ago the Bir- 
mingham Corporation had a number of small engines 
tested as to fuel consumption, with the result that every 
engine was found to have an exremely high rate of fuel 
consumption per indicated horse-power. The American 
Westinghouse Company has lately carried out experi- 
ments of a somewhat similar nature, but in this case it 
was not the engines that were tested but the efficiency of 
the transmission arrangements, shafting, gearing, &c. 
To this end permission was obtained from a number of 
factory proprietors to test the power absorbed by the 
different machines, and comparing this with that in- 
dicated by the engines, it was found in nearly every 
instance that fully 50 per cent. of the whole indicated 
horse-power was expended in transmitting the power to 
the machines. In fact, in one instance, 73 per cent. was 
thus wasted. No doubt these results must be received 
with some slight degree of caution, as the Westinghouse 
Company has not gone to the ret ses of making the above 
experiments for any sentimental love for scientific truth, 
but for the very business-like object of pushing the sale of 
its high-speed engines, the idea being to do away with a 
great proportion of the transmission gearing by having a 
number of small engines situated close to where the power 
has to be expended instead of one large one located some 
distance away from the bulk of the machinery. Should 
they succeed in bringing about any very general adoption 
of the plan advocated, it will be a curious instance of hark- 
ing back to the early days of steam engineering, for if we 
remember rightly, a very similar plan wasadopted by James 
Watt in the Soho Engine Works, though, it is true in 
this case, the motive power was obtained by vacuum 
instead of steam pressure. Still the principle is the 
same, 
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200 HORSE-POWER DYNAMO FOR THE TRANSMISSION OF POWER. 


DYNAMO FOR FEEDING TWENTY-FIVE ARC LAMPS, 






































are transmitted electrically to a part of the shafting in| in order that it may run the speed of the dynamo 








ELECTRICAL PLANT AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE MASCHINENFABRIK OERLIKON, NEAR ZURICH. 
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ARC LAMP (BROWN SYSTEM.) 


Tue Oerlikon Engine Works, of Zurich, are large| the Machinery Hall. The power is derived from a| in spite of the loss of volts in the conductors. The 
contributors to the Paris Exhibition, and show | 200 horse-power engine, which drives the generating | machines have ring armatures revolving in four-pole 
electrical plant, engines, and machine tools. A very| dynamo. The current from this machine is transmitted | fields, like the machines at work at Schio, Italy (250 
considerable portion of the electrical plant is at work, | toa motor erected in the Swiss Section. Both the | horse-power), and Derendingen, Switzerland (280 horse- 
and from its large size and the fame of the makers| machines are alike mechanically, and are illustrated | power). The number of revolutions per minute is 
attracts great attention. The most striking feature of |above. There is, however, a difference between | about 480, the difference of speed between full load 
the whole is the installation by which 150 horse-power | them in the winding, which is modified in the motor | and none at all being stated to b 


e only about 2 per cent. 
The armature of the dynamo is wound with 400 
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there is a heavy iron core free to move within a brass 
cylinder which forms an air dash-pot. The upper 
carbon-rod is geared into a toothed wheel which has 
two large broad iron discs attached to it on either 
side. The under carbon is fixed and the upper one 
falls on to it by gravity. When no current passes 
through the solenoid the position of the iron core is 
such that its flat lower surface is a millimetre or two 
away from the outer edges of the two iron wheels. 
When the current passes the core becomes magnetised 
and is simultaneously attracted to the surface of the 
iron wheels and sucked up into the solenoid. The 
iron wheel consequently turns round, lifts the upper 
carbon rod, and strikes the arc. As the arc becomes 
longer the core slowly descends and the carbons 
approach one another at the same time its magnetism 
diminishes, and when it has reached about the middle 
position of its vertical movement the diminished 
attraction (which is here acting through a greater 
thickness of brass) causes the iron wheels to slip round 
a millimetre or two on the surface of the iron core. 
In practice there is no further movement of the latter 
when the lamp is burning normally, but it remains in 
such a position that it is capable of either decreasing 
the length of the arc or lengthening it as occasion de- 
mands. The carbons never fall together, and a lamp 
may be burnt quite successfully without any resistance 
in circuit, and with about 50 volts at the terminals. 

The iron piston is filed away flat on one side at its 
lower end and a thin piece of a non-magnetic metal, 
such as brass, slightly wedge-shaped in section, is 
soldered on to the surface. The cylinder is pivotted 
at its upper extremity and hangs down inside the 
solenoid, being free to move in one direction towards 
the iron discs. 

SULZER COMPOUND ENGINE AT THE 

PARIS EXHIBITION. 

THE engine illustrated on page 107 was constructed 
by Messrs. Carels Fréres, of Ghent, Belgium. It 
furnishes power to the Belgian section of the Paris 
Exhibition up to 110 horse-power, which is much 
below its full capacity, its nominal power being 350 
horse-power. The chief interest centres in the modified 
Sulzer valve gear, which consists of double beat valves 
at each end of the cylinder, and a ‘‘ wiping” motion to 
open them. Each cylinder has a horizontal side shaft 
driven by bevel gear. On the high-pressure cylinder 
this shaft operates the valves through small eccen- 
trics. The strap of the eccentric is connected to a 
small link pivotted to a fixed point, and thus a limited 
motion. On an extension of the eccentric strap 
is a hardened steel reversible plate secured by a single 
bolt and nut; this plate in its sweep wipes over a 
similar and interchangeable steel plate on an inclined 
rod connected to the lever which raises the valve. 
The effect of the mction is to raise the double beat 
valve quickly and maintain it open until the one plate 
dinengages itself from the other, when the valve is 
rapidly closed by a spring in the case above it. The 
period of steam admission may vary between nil and 
70 per cent. of the stroke of the piston, the duration 
being regulated by the governor, which is driven by 
the side shaft and determines the position of the in- 
clined rod. The exhaust valve at each end of the 
cylinder is driven by a rod connected to an ear on the 
eccentric strap which works the corresponding steam 
valve. The exhaust valve is of the same double beat 
type and is also closed by a spring. 

On the low-pressure cylinder the original Sulzer 
gear is used without modification, and there is no 
appliance for varying the point of cut-off, which is fixed 
at 50 per cent, of the stroke. It will be noticed that 
the steam passages are extremely short, so that the 
clearance is reduced to the least possible amount, 
while the exhaust valves provide a perfect means of 
drainage. Both cylinders are steam - jacketted, and 
are carefully lagged, the external coat being polished 
metal, The air pump is placed vertically beneath the 
low-pressure cylinder, and is worked off a bellcrank 
by a short connecting-rod from the crank-pin. The 
flywheel is 16 ft. 5 in. in diameter; it is cast in one 
nece and afterwards separated into halves. Its sur- 
aes is grooved to receive the hemp driving ropes. 

At two trials made at the end of last year and the 
beginning of this, by M. R. Vincotte, of the Associa- 
tion pour la Surveillance des Chaudiéres 4 Vapeur, of 
an engine of a similar type to that illustrated, the con- 
sumption of steam was found to be 5.820 kilos. (12.8 Ib.) 
and 5.85 kilos. (12.9 Ib.) per lorse-power hour, We 
give these figures from the official report as supplied 
to us. 











NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday's pig-iron 
market was somewhat quieter, and in warrant iron 
** bears ” succeeded in pressing prices back a little. Scotch 
iron, after rising 1d. per ton further, lost that rise and 
34d. of the previous day’s advance. Cleveland iron also 
fell in price 34d. per ton, and hematite iron 3d. per ton. 
The closing settlement prices were—Scotch iron, 44s. 6d. 
per ton ; Cleveland, 39s, 10!d. ; hematite iron, 49s. 104d. 





yer ton. There was a firmer feeling in the market on the 
Sdining day, and prices advanced all round—Scotch 
iron recovering the 34d. lost on Thursday, Cleveland iron 
3d. per ton, and hematite iron recovering the 3d. lost on 
Thursday, and advancing in price 14d. per ton additional ; 
and the settlement prices at the close were respectively 
44s, 9d., 40s. 14d., and 50s. 3d. per ton. A very active 
and buoyant feeling pervaded the market on Monday, 
and a large amount of business was done at increasing 
prices—3d. per ton on Scotch iron, 5d. on Cleveland, and 
44d. per ton on hematite iron. The closing settlement 
prices were respectively 45s., 40s. 44d., and 50s. 73d. per 
ton. Yesterday’s market showed continued activity, 
starting with strong pemaee. There were some heavy 
“bear” coverings. Up to 45s. 24d. per ton cash was 
paid for Scotch warrants in the forenoon, and business 
was done in the afternoon at 45s. 3d. cash, but owing 
to some realisations the price was brought back to 
a certain extent. The price just mentioned was 14d. 

r ton above the highest and 4s. 5d. per ton above the 
owest price reached during the past seven months. At the 
close the settlement prices were—-Scotch warrants 45s. 14d. 
per ton ; Cleveland, 40s. 104d. ; Cumberland hematite war- 
rants, 50s. 9d. per ton. The market was again strong 
this forenoon at the opening, but subsequently the prices 
declined to some extent, and in the afternoon closed with 
sellers willing to accept 44s. 114d. cash for Scotch iron. 
There does not seem to be any doubt now, even on the 
part of the ‘‘ bears,” as to the genuine character of the 
consumptive demand for pig iron ; but the outside public 
would do well to act cautiously before investing their 
money in warrants at much over the present rates, or 
they may ‘ get left,” as has frequently happened 
before now. Scotch special brands have been in con- 
siderable demand during the week. For a few of them 
the following are the quotations for No. 1: Coltness, 
57s. per ton; Langloan, 56s.; Calder and Summerlee, 
55s. 6d. ; Gartsherrie, 54s. 6d.—all at Glasgow Harbour ; 
Shotts (at Leith), 54s. 6d.; Carron (at Grangemouth), 
53s. 6d.; Glengarnock (at Ardrossan), 53s. 6d. Some 
good orders from America for Scotch iron have just been 
received, with a request for immediate execution. The 
demand from the Continent is again improving, and good 
orders have been booked from Germany and Russia. <At 
present there are 80 blast furnaces in actual operation, as 
compared with 85 at this time last year. Last week there 
were 82 blowing. Last week’s shipments of pig iron from 
all Scotch ports amounted to 8146 tons, against 9662 tons 
in the corresponding week of last year. They included 
965 tons for the United States, 1280 tons for Canada, 565 
tons for Australia, 125 tons for France, 300 tons for Italy, 
820 tons for Germany, 340 tons for Holland, smaller 
uantities for other countries, and 3111 tons coastwise. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 1,024,859 tons yesterday afternoon, 
as compared with 1,025,199 tons yesterday week, thus 
showing for the week a decrease of 340 tons. 


Foreign and Colonial Shipments of Machinery, &c.—The 
shipments of machinery, &c., from the Clyde for foreign 
and colonial ports, reported last week, included the fol- 
lowing: Sugar-making and other machinery for Deme- 
rara, Bombay, Batoum, St. Nazaire, and Melbourne, 
valued at 17,700/. ; sewing machines, all for France, valued 
at 1810/. » blooms, billets, plates, bars, and other steel 
manufactures, chiefly for Canada and Melbourne, of the 
value of 4560/. ; pipes and other castings, plates, sheets, 
bars, tubes, and miscellaneous iron manufactures, valued 
at 25,6000. 


Iron and Steel Imports.—There were also reported last 
week the following iron and steel imports: From 
Gothenburg, 1626 ewt. of wire rods and 113 cwt. of nails ; 
from Antwerp, 600 cwt. of girders, 18 cwt. iron columns, 
134 ewt. bariron, and 83cwt. of nailrod; from the 
United States and Canada, 250 ewt. of iron and steel 
goods, 


ey Contract.—Messrs. Fleming and Fergus- 
son, shipbuilders and engineers, Paisley, have received an 
order from Timaru Harbour Board, New Zealand, for a 


paddle tug for service on the New Zealand coast. Her 
machinery will consist of two sets of disconnecting com- 
pound diagonal surface-condensing engines of 600 horse- 
power. 


Government Contracts for the Clyde.—During the last 
two or three weeks numerous statements have been made 
in the local papers in regard to contracts having been 
placed with Clyde shipbuilding firms for the construction 
of cruisers for the strengthening of the Royal Navy. One 
London correspondent says that he can state definitely 
that contracts have been placed with the Fairfield Ship- 
building and Engineering Company for the building of 
three of the first-class cruisers, in addition to two pairs of 
engines for vessels, the hulls of which are to be con- 
structed elsewhere. So far as can be positively affirmed, 
up to the time of writing, the only official intimation in 
regard to the actual closing of a contract is one received 
by Messrs. James and George Thomson, of Clydebank, to 
the effect that their tender for the construction of three 
cruisers of the Medea type, of 3400 tons each, has been 
accepted. Messrs. Barclay, Curle, and Co., the London 
and Glasgow Shipbuilding and Engineering Company, 
and Messrs. Scott, and Co., Greenock, have also been men- 
tioned as having got or being likely to get contracts. In 
at least one quarter a strong feeling exists that unless the 
contract for the engines is included in the order, it should 
be declined, as Clyde engineers consider that they can 
build engines for ships of war as well as any other engi- 
neering firm inthe kingdom—on the Thames or anywhere 
else. Since the foregoing was written it has transpired 
that the Fairfield Company’s tenders have been formally 
accepted, and that the London and Glasgow Company 
have been notified that their offer to build two cruisers of 





the Medea type has also been accepted. The contracts 
closed for the Clyde represent about 14 million sterling. 


Powerful Tug Steamer for the Clyde.—The Clyde Ship- 

ing Company have just contracted with Messrs. W. B 
Thompson and Co., shipbuilders, Dundee, for a steel 
twin-screw steamer, of 600 tons, to be supplied with two 
pairs of triple-expansion engines of 800 nominal horse- 
power. When finished she will be the most powerful tug 
steamer in Britain, and will only be surpassed for power 
by some of the Calcutta tugs. The newsteamer is intended 
for long sea voyages. 


Appointment Abroad. — Mr. Peter Sinclair, lately with 
Messrs. Caird and Co., shipbuilders and engineers, 
Greenock, has received an appointment as assistant 
manager of a shipbuilding yard in Italy. 


New White Lead Works.—General Sir Gerald Graham, 
K.C.B., and Sir Henry Tyler, M.P., have been in Glas- 
gow this week arranging the details of the extensive new 
works which are to be erected at Possil Park, by the 
White Lead Company, formed to work a process 
invented and patented by Mr. J. B. Hannay, of 
this city. A site extending to about 5 acres has been 
secured, and the works are designed for dealing 
with at least 12,000 tons of lead per annum. As now 
perfected the process will enable the inventor to turn out 
the finished commodity within the short period of six 
days, whereas the making of carbonate of lead by the old 
Dutch method (which is the one commonly in use) re- 

uires many months. General Graham and Sir Henry 

yler are directors of the new company. 


Scotch Buryhs Gas Act.—Since the Burghs Gas Supply 
(Scotland) Act was passed in 1876, many small towns, and 
even several considerable towns have adopted it, and 
have acquired the local gas supply undertakings for their 
respective town councils or police commissions. Such 
towns as Dumfries and Kirkeudbright in the south to Peter- 
head and Elgin in the north, are in this category. For 
some time, however, the movement in the direction indi- 
cated has been almost at a standstill, but within the last 
week or two the question has been ‘‘ up” at Dunfermline, 
where a committee of the town council io been appointed 
to consider the whole question of the municipal autho- 
rities supplying artificial light in whatever form may be 
most approved, and with a possible view of the town ac- 
quiring the works of the local gas company, which has had 
an eminently successful career. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Advance of Wages at Parkgate Iron Works.—On Satur- 
day the managing director of the Parkgate Iron and 
Steel Works, Captain Stoddart, had a notice posted in 
the works to the effect that in accordance with the de- 
cision of the Board of Arbitration in the North of Eng- 
land, the wages of those workmen which were advanced 
on February 25 will be further advanced 5 per cent., and 
puddlers’ wages 6d. per ton. The advance is to date 
back from July 1, this being the third increase of wages, 
amounting to 15 per cent., > Bersach the year. 

Sett'ement of a Cokeburners’ Dispute.—A deputation of 
workmen employed on the coke ground at Mitchell’s 
Main Colliery, met their employer yesterday with a view 
of bringing the dispute to an end. They were received 
by Mr. T. W. H. Mitchell and the contractor, Mr. Binns, 
who after hearing the men’s statement, decided to give 
them an advance of 5 per cent., and should any other 
colliery in the district concede their workmen a greater 
advance, they should be dealt with in a similar manner. 
The men considered the conditions satisfactory, and 
decided to resume work on these terms. ' 


Iron and Coal Trades of South Yorkshire.—The pig-iron 
markets still continue to improve, and prices are moving 
upwards. Local forge qualities run from 45s. upwards at 
the furnaces here, and Lincolnshire and Derbyshire pigs 
may be bought for about the same price. In the finished 
iron trade there is also considerable activity, and for ordi- 
nary bars 6l. 5s. at the works is now an easy price ; best 
running up to 7/., and best best up to 8/. Ordinary 
angles run from 6/. 5s. to 6/. 10s., whilst best angles are 
quite 1/. extra. 6/. 10s. is quoted for ordinary tees, best 
being 1/. and best best being 2/. more than ordinary sorts. 
The plate mills are doing well, leading makers obtaining 
8l. as their minimum for plates of fair quality, and from 
91. upwards for best best sorts. Hoops run from 6/. 5s. 
for ordinary, and commonest sorts are difficult to obtain 
for less than 6/7. at works. Despite all rumours to the 
contrary, there is less harm now done by the competition 
of the north country firms. Orders continue to come well 
to hand for all descriptions of railway material. Steel 
remains firm at the advanced prices, the Bessemer works 
especially being busy, whilst for Siemens steel the demand 
is also satisfactory. 

Lofthouse Colliery (Limited).—The report of the direc- 
tors just issued states that the quantity of coal drawn is 
about the same as in the corresponding half-year of 1888. 
The increase of prices realised has not been sufficient to 
cover the advance paid in wages. The accounts have 
undergone the usual audit and show, after paying depre- 
ciation and all charges, a net profit of 43527. 0s. 3d., which, 
with 31367. 9s. Id. in hand from last report, makes 
74887. 18s. 4d. at the disposal of the shareholders, The 
directors recommend the usual dividend of 6} per cent. 
and bonus 1}, together 74 per cent. per annum free of 
income tax, payable on August 1 next, 1000/. to be 
added to the reserve fund, making 8000/., and leaving 
3690/. 4s. 4d. in hand to be carried to the next account. 

Activity in the Heavy Trades.—Both Messrs. John 
Brown and Co., Limited, and Messrs. Charles Cammell 
and Co., Limited, are full of work, which includes armour 
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plates for the British Government, Spain, and Russia, 
un forgings for Spain, Woolwich Arsenal, &c. ; shafting 
or HMMS. Blake and Blenheim, the Australian cruisers 
Phoenix and Psyche, and for the new Atlantic liner of 
the Hamburg-American Company. There is a very large 
amount of work on hand in other departments which 
ives promise of full employment for a considerable time. 
ft is earnestly to be hoped that no ill-advised action on 
the part of any class concerned will interfere with the 
full development of business which has been so long 
waited for. 


Latest Movements in the Iron Trave.—Yesterday there 
was some indecision in the local iron market, owing to 
merchant buyers sagem I their orders reluctantly. There 
is a general opinion in the iron trade that present prices 
will not be exceeded. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on ’Change was large, the market was firm, and a fair 
amount of business was transacted at much higher rates 
than those quoted a week ago. Telegrams from other 
iron centres were encouraging. Buyers here were a great 
deal more numerous than sellers, and were very anxious 
to purchase, as they consider that by waiting they will 
only have to pay higher rates. Merchants’ lowest quotation 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron 
was 40s. 6d. per ton, and a good deal of iron aman hands 
at this figure. Makers will accept nothing less than 41s. 
for prompt delivery, and many of them refuse to do busi- 
ness under 41s. 6d. Middlesbrough No. 3 warrants are 
now 40s. 94d. cash, being an advance of no less than 1s. 
since our Jast notice. The hematite pig iron trade is 
steady. East coast brands are now quoted 52s. per ton 
for mixed numbers. Gellivera foundry is 47s. 6d. for 
mixed numbers. In the manufactured iron trade there is 

eat activity, and quotations are steadily improving. 
Steelmakers have a good deal of work on hand, but fresh 
orders are not easily secured. Heavy rails are in fairly good 
demand at 4/. 15s. to 5/. per ton. Ship plates are 7/. and 
angles 61. 10s. 


The Consett Iron Company.—The directors of the Consett 
Tron Company, Limited, have resolved to recommend to 
the ordinary general meeting on August 17 next the pay- 
ment of a dividend of 1/. 2s. 6d. per share on the old 
shares and 18s. 1d. per share on the new shares. A divi- 
dend of 4s. per share will also be recommended to the 
meeting of the Consett Spanish Ore Company, Limited, 
to be held on the same day. 


Engincering and Shipbuilding.—Engineers and_ship- 
builders continue very busy, and almost every day 
splendid large vessels are being launched on the northern 
rivers. Messrs. Palmer and Co., of Yarrow, have received 
Government orders for three second-class cruisers, each of 
3400 tons displacement and 9000 horse-power. The same 
tirm expect to receive specitications in a few days 
for some of the fine large cruisers that are to be built. 
We learn that Messrs. Dixon and Co., of Middlesbrough, 
who were requested by the Admiralty authorities to 
tender for the second-class cruisers, and large cruisers, 
have deemed it prudent to withdraw their tenders owing 
to recent difficulties with their employés. 


Wages in the Manufactured Iron Trade.—A few days 
ago the certificate of the average net selling price of 
manufactured iron in the North of England was issued, 
the ascertained price for the past two months being 
5/. 7s. 8d. per ton. This will give an advance in wages of 
Gd. per ton for puddling and 5 per cent. on all other forge 
and millwork, to take effect from 1st inst. 








NOTES FROM THE SOUTH-WEST. 

Barry Dock and Railways.—Mr. J. Wolfe Barry, Mr. 
¥. Forster Brown, and Mr. H. M. Brunel were the engi- 
neers for the Barry dock and railways (excepting the 
Pontypridd section, of which Mr. J. W. 8. Cowper was 
the engineer). For the railways south of the St-y-Nyll, 
Mr. T. A. Walker was the contractor; and for the rail- 
ways north of St-y-Nyll to Hafod, Messrs. Lovatt and 
Shaw and Messrs. J. Mackay and Son. Mr. J. Robinson 
was the resident engineer. The contractors were: For 
the dock work, Mr. T. A. Walker ; and for the gates and 
caisson, the Thames Iron Company; while Messrs. 
Tannett, Walker, and Co., Sir W. Armstrong and Co., 
and the Glenfield Company contracted for different parts 
of the hydraulic machinery upon the dock; Messrs. 
Fielding and Platt, of Gloucester, being the makers of the 
hydraulic machinery for the rolling bridge and of the 
—— for the water-softening apparatus. The electric 
ighting, &c., was carried out by Messrs. Compton and Co, 
(Limited). 

Newport-Abercarn Steam Coal Company, Limited.—The 
annual meeting of this company was held on Thursday at 
the offices, St. Mary-Axe, London, the Postmaster-General 
in the chair. The directors’ report for the year ending 
March 31, 1889, stated that the accounts showed a net 
profit of 11,761/. The output, 422,000 tons, as compared 
with last year showed a ¢ oretdows of nearly 22,000 tons, 
owing to a scarcity of labour, but the output had been 

adually improving during the last few months. The 

irectors stated that their action against Messrs. Cory 
was settled by a payment by Messrs. Cory to the com- 
pany of 42501. and the company’s costs as between solicitors 
and clients. Washing machinery had been working for 
some time, and washing the coal had undoubtedly im- 
pene the quality of the coke. The ovens had lately 

en working to their full capacity, and the coke had 
been sold at prices which gave a good profit. The directors 


recommended a dividend of 6 per cent. on the preference 
and 5 per cent. on the ordinary shares. The report was 
adopted. 


Cardif.—The steam coal trade has shown a fair amount 
of activity. The best qualities have ranged from 13s. 6d. 
to 14s. ; good dry coal from 12s. 3d. to 12s. 6d., and Mon- 
mouthshire from 11s. 3d. to 11s. 6d. per ton. The house 
coal trade appears to be ina healthy state, having regard 
to the period of the year. No. 3 Rhondda has made 
11s. 6d. per ton for a and 9s. 6d. per ton for small. The 
demand for patent fuel has been fully up to the average. 
Both foundry and furnace coke has continued in good 
request with an upward tendency in prices. The manu- 
factured iron and steel trades have not shown muc 
change ; the local works are, however, well employed with 
a firm tone in prices. 


Ebbw Vale.—There has been a great improvement in 
trade at Ebbw Vale owing to large new orders which have 
been received. The coal trade has been so brisk that new 
pits in course of sinking at Victoria are being driven for- 
ward with rapidity. 

Monmouthshire and South Wales Coal.—On Saturday a 
meeting of the Monmouthshire and South Wales Coal- 
owners’ Association was held at Cardiff, Mr. J. Colqu- 
houn presiding. The principal business before the meet- 
ing was the advisability of admitting the Ocean Colliery 
Company’s pits into the association. The result of the 
discussion which took place was the unanimous passing of 
a resolution admitting the whole of the collieries belong- 
ing tothe Ocean Company into the association forthwith. 
These collieries are the Maindy Park, Dare, Western 
Garw, and Windsor, representing an aggregate annual 
output of 1,500,000 tons. The 'Trimsaron Coal Company 
was also admitted into the association. 


The Eleetric Light at Exeter.—The directors of the Exeter 
Electric Light Company report that numerous obstacles 
were raised which greatly retarded the introduction of 
the electric light into Exeter, but they have persevered in 
their efforts, and they have now succeeded in overcoming 
difficulties which at one time appeared almost insur- 
mountable. A central depét has been purchased in 
New North-road, close to the railway. The report 
proceeds: ‘‘ Your directors are pleased to say that 
the demand for electric lighting in nae has more than 
realised their expectations. Already a large number of 
arc lamps, and about 1000 incandescent lamps, have been 
applied for. Contracts have been entered into for light- 
ing several public buildings and_ places of worship, and 
some of the most enterprising citizens, including the pro- 
prietors of two of the principal hotels (the Half Moon and 
the Clarence) have decided to light their premises with 
the electric light. The Taunton Electrio Light Company 
(Limited), which was formed upon a similar basis to the 
Exeter Company, and which employs the same system, 
paid 5 per cent. the first year and 6 per cent. the second 
year, besides carrying forward a considerable sum for 
reserve and depreciation, and this year it is expected that 
a dividend of not less than 7 per cent. will be earned.” 


The ‘* Sharpshooter.”—On Wednesday the Sharpshooter, 
gunboat, proceeded outside Plymouth breakwater for a 
three hours’ full speed trial with the forced draught. Mr. 
Butler represented the steam department from the Admi- 
ralty, Mr. Chilcott the factory at Keyham, and Mr. 
Morcom the contractors. The power was gradually 
worked up as the vessel rounded the Eddystone, and the 
two hours’ natural draught steaming at a boiler pressure 
of 130 lb., was accomplished satisfactorily ; but in work- 
ing up to 150 lb., with the forced draught, signs of weak- 
ness were manifested, and the boiler tubes at the front 
end began to leak, rendering the trial nugatory. The 
vessel was accordingly brought back to harbour. 


The Rhymney Valley.—New pits are being sunk at 
Cwmsfiog, by the Powell Duffryn Steam Coal Company ; 
at —— by the Rhymney Iron and Coal Company ; and 
at Pwl yea by the Cardiff Steam Coal Company. The 
Bargoed Coal Company is also sinking pits at Tir Phil 
and New Tredegar. 


Neath and Brecon Railway.—The Midland and the Neath 
and Brecon Railway Companies have come toan amicable 
arrangement. The Midland will continue to work the 
— and Brecon line as before, with its own rolling 
stoc 


Bristol Docks.—At their meeting on Monday, the Bristol 
docks committee discussed the terms of a draft agreement 
for letting land at Avonmouth to the American Standard 
Oil Company. They also decided to build a slaughter- 
house at Avonmouth for the accommodation of the cattle 
trade there. 


Great Western Steamship Company.—The directors have 
paid an interim dividend of 74 per cent. free of income 
tax. 


Bristol and South Wales Wagon Company (Limited).— 
The directors have decided to recommend the payment of 
a dividend at the rate of 10 per cent. per annum, with a 
bonus of 6d. per share free of income tax, for the half 
year ending June 30. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 10th inst., there was launched 
from the yard of the Earle’s Shipbuilding and Engi- 
neering Company, Limited, Hull, the s.s. uno, which 
they have constructed to the order of Messrs. ‘Thomas 
Wilson, Sons, and Co., of the same port, for their Nor- 
wegian passenger trade. The dimensions are 215 ft. by 
30 ft. by 22 ft. 6 in. depth of hold. Her machinery com- 
prises a set of triple-compound engines with cylinders 
204 in., 314 in., and 54in. in diameter by 33 in. stroke, 
and two large steel boilers fitted with Henderson’s self- 











cleaning grate bars, and made for a working pressure of 
160 lb. per square inch. 





On Thursday, July 11, the steel screw steamer Adula 
was launched by Messrs. MacIlwaine and MacColl, 
Limited, Belfast. The Adula is 212 ft. long, 29 ft. 
beam, and 12 ft. depth of hold ; with a shade deck having 
on it a large saloon and accommodation for first-class 
aap. all specially ventilated. The engines, which 

ave also been made by the builders, have cylinders 
18 in., 30 in., and 49 in. in diameter, and 33 in. stroke, 
with two large boilers working at 1601b. pressure. The 
vessel has been built under the superintendence of Messrs. 


h}| Wm. Esplen and Son, to the order of Messrs. Leach, 


Harrison, and Forwood, Liverpool, for service in their 
** Atlas” line amongst the West Indian Islands. 





On the same day the s.s. Embiricos, also built and 
engined by Messrs. MaclIlwaine and MacColl, went 
down Belfast Lough, and after a thoroughly satisfactory 
trial proceeded to Cardiff to load for the Pireus. She 
reached her destination, a distance of 300 miles, in 
twenty-five hours, and docked on Friday evening. Her 
dimensions are 275 ft. long by 38 ft. moulded breadth, 
and 17 ft. 3 in. depth of hold. The engines are triple- 
compound with three cranks, the oem being 
214 in., 36 in., and 59 in. in diameter, and 42 in. stroke, 
steam being supplied by three single-ended boilers made 
of steel for 160 lb. working pressure. The Embiricos 
has been built for Mr. A. Embiricos, of Braila, specially 
for the Black Sea and Danube trade, from _specifica- 
tions of Messrs. Wm. Esplen and Son, consulting engi- 
neers, Liverpool. 





On Saturday, July 13, there was launched from the 
yard of the Tyne Iron Shipbuilding Company, Limited, 
at Willington Quay, a prow screw steamer of the follow- 
ing dimensions: Length between perpendiculars, 210 ft. ; 
breadth, 31 ft. ; depth, 16ft. This vessel has been built 
to the order of Messrs. Fisher, Renwick, and Co., of 
Newcastle-on-Tyne, for Mr. Kroguis, of Helsingfors, 
Finland, and will be fitted with triple-expansion engines 
having cylinders 17 in., 28in., and 46 in, by 30in. stroke 
and 150 ib. working pressure, and with large donke 
boiler, four powerful steam winches, steam and hand- 
steering gear amidships, right and left-handed screw steer- 
ing gear aft, and all facilities for rapid loading and 
oe, ll of cargo. On leaving the ways the vessel was 

—v named the Ceres by Miss Bessie Lewis, of 

ardiff. 





On Saturday morning, the 13th inst., a large concourse 
of people assembled on the banks of the Wye to witness 
the launch of one of the enormous caissons built by 
Messrs. E. Finch and Co., Limited, to the order of the 
Barry Graving Dock Company, Limited. This caisson 
will close the graving dock, which is the largest in exist- 
ence, and when the second or intermediate caisson (to be 
launched from the same yard in a few days) is in place, 
will be able to take in four large ships at one time. All 
the arrangements having been completed, the caisson, 
weighing about 350 tons, gracefully glided into the water 
in the presence of several of the directors of Finch and 
Co. and of the Barry Graving Dock Company, and was 
at once taken in tow of four tugs for Barry, Mr. James 
Ware, the chairman of the Graving Dock Company, and 
Mr. John Lawdon, their manager, accompanying her on 
the voyage. 





Also on Monday, the 15th inst., there were launched 
from the same yard, five more of the 150-ton steel coaling 
lighters, built to the order of the Lords Commissioners of 
the Admiralty. 





On July 17 the steamship Arabian, belonging to 
Messrs. F. Leyland and Co., went on her official trial trip, 
after having had new cylinders and boilers fitted for a 
working pressure of 150 lb. persquareinch. The engines, 
working at 65 revolutions, indicated 1200 horse-power, 
and the vessel attained a mean speed of 11.13 knots. The 
entire of the foregoing work has been carried out b 
Messrs. David Rollo and Sons, engineers, Liverpool, 
under the direction of the company’s superintendent engi- 
neer, Mr. Neville Evans. It may be added that Messrs. 
Rollo and Sons have two more steamers in hand for the 
same company for similar alterations. 


On July 17 the new steamer Haldon, built by Messrs. 
Edward Withy and Co., Hartlepool, for Messrs. J. Hol- 
man and Sons, London, made her official trial trip in 
Hartlepool Bay with highly satisfactory results. The 
general dimensions of the steamer, are 250 ft. by 35 ft. by 
17 ft. with a gross tonnage of about 1500 tons. The ship is 
built of steel and classed 100 Alat Lloyd’s. The engines, 
which have been constructed by” Messrs. Blair aa Co., 
Stockton-on-Tees, are triple expansion with cylinders 
184 in., 30 in., and 48 in. by 36 in. stroke, supplied with 
steam at 160 lb. pressure from two single-ended boilers. 





There has been launched from the yard of Messrs. Craig, 
Taylor, and Co., the s.s. Wyndcliffe, which vessel has 
been built to the order of Messrs. Douglas H. Morgan 
and Co., of Newport, Mon. Herdimensions are: Length, 
278 ft. ; breadth, 37 ft. ; depth, 19 ft. 8in. The engines, on 
the triple-expansion three-crank system, are being con- 
structed by Mr. Middleton Pratt, of Huddersfiel , and 
are of the following sizes: Cylinders, 20in., 33in., and 
54in. by 36in. stroke, two large steel boilers 160 Ib. 
pressure. Miss Taylor, of Oakwell Birstall, performed 





the christening ceremony. 


[JuLy 26, 1889. 


O 
Z 
ae 
(3) 
(x 
a 
Oo 
Z 
fx) 


(PIT abvg vas ‘uordrsosag OT) 


ANVdGTWOO TOALS ANIWUIA AHL aO LIGIHXd ‘NOILIGIHXGD SIUVd AHL 




















“COBRA.” 


LIMITED, GLASGOW. 


COMPANY, 


AND ENGINEERING 


MAIL PADDLE STEAMER 


(For Notice, see Page 119.) 





w 
om 
— 
_ 
SS 
~ 
mS 
A 

ay 
— 
se) 
2 
~ 
_ 
_ 
= 
— 
a 
oa 
— 
< 
_ 
“ 
eo 
& 
nl 
lea} 
a 
=) 
- 
= 
~ 
pe 
~ 
Rn 
v4 
S 
~ 


ill 


LS 


ill 


ENGINES OF THE ROYAL 


ENGINEERING Jory 26, 1889. 

















» 


| > ~~ ‘ni 


\\f 
At 


eae 






































Juty 26, 1889. ] 


ENGINEERING. 





II! 








AGENTS FOR ‘ ENGINEERING.” 


BERLIN: Messrs. A. Asher and Co., 5, Unter den Linden. 

Ca.cuTta: G. C. Hay and Co. 

EDINBURGH : John Menzies and Co., 12, Hanover-street. 

France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
a Paris; M. Em. Terquem, 31>is Boulevard Hausmann, 

‘aris. 

Guascow: William Love. 

ItaLy: U. Hoepli, Milan. 

Leipzie: Alphons Dir. 
F. A. Brockaus. 

LIVERPOOL: Mrs. Taylor, Landing Stage. 

MANCHESTER: John Heywood, 143, Deansgate. 

OsTEND: Kirkland and Cope. 

RoTreRDAM: H. A. Kramers and Son. 

UniTEp States: Sole Agent, W. H. Wiley, 15, Astor-place, New 


York. 
Vienna: Lehmann and Wenzell, Kirntnerstrasse. 








NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GILBERT, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our Sole Agent for the United 
States, Mr. W. H. Wiley, 15, Astor-place, New York. The prices 
of Subscription (payable in advance) for one year are: For thin 
(foreign) ‘ey edition, 11. 16s. 0d.; for thick (ordinary) paper 
edition, 2/. 0s. 6d., or if remitted to Mr. Wiley, 9 dollars for thin 
and 10 dollars for thick. 


ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 
6 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 4 p.m. on Wednesday after- 
noon in each week, 

SUBSCRIPTIONS, HOME AND FOREIGN. 

The prices of Subscriptions to ENGINEERING for Twelve 
Months, payable in advance, post free (including Double Numbers), 
are as follows :— 

For the United Kingdom................ £1 9 2 


For India, Ceylon, the Straits Settlements, China, and Japan :— 


For thin paper copies........ £2 0 6 
»,» thick mE OT ree £2 7 3 
For countries included in the Postal Union :— 
For thin paper copies........ £116 0 
ae ee CHa eee £2 0 6 


” 
All accounts are payable to the publisher, Mr. CHARLES GILBERT. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 
Post Office Orders payable at Bedford-street, Strand, W.C. 
Foreign Subscriptions, when sent by Post Office Order, should 
be advised to the Publisher. 
Office for Publication and Advertisements, Nos. 
35 and 36, Bedford-street, Strand, London, W.C. 


TELEGRAPHIC Appress—ENGINEERING, LONDON. 
TELEPHONE NuUMBER—3668, 


” 





ENGINEERING is registered for transmission abroad. 


NOTICE.—ENGINEERING is placed gratuitously at the dis- 
posal of visitors to the Exposition Universelle de 1889 at Paris 
at the ‘‘Bureau des Renseignements Commerciaux, 4 la Section 
des Colonies frangaises, Esplanade des Invalides.” 





CONTENTS. 


PAGE 
Local Expenditure and Re- 
productive Works ...... 
The International Railway 
COURMENN sees cuseaces 112 
112 





PAGE 
The Port of Nantes (Iilus.).. 95 
Locomotives at the Paris 
RTGION . « saio0 se cceeden 96 
The American Society of ( 
Mechanical Engineers (J/- Artificial Silk (/llustrated) 
lustrated) 100 || The American Engineers in 
The Seaworthiness of Tor- \| 
pedo Boats (Illustrated).. 101 || 
The Gas Pavilion at the at 


niness of Tor- | eee ey 
The Firminy Steel Company 
the Paris Exhibition 





Paris Exhibition (JUlus.).. 104 || (IUustrated) ............ 
Pumps on the Hanarte Sys- NOME «cee eaes dfs cines 

tem (Illustrated) ........ 104 || Paris Exhibition Notes 
Ce eee 104 || Industrial Notes .......... 16 
A Monster Compound Loco- | The NewGoliath Rail (J//us.) 117 

SE dives cteenvcesws 105 || Notes from the United States 117 
Miscellames............000s 


105 |The Yaryan Fresh Water 
Electrical Plant at the Paris _|_ Condenser (Il/ustrated) .. 118 
Exhibition (Illustrated) 106 || Kaye’s Railway Lock (JUlus.) 118 
Sulzer Compound Engine at | Engines of the R.M. Paddle 

the Paris Exhibition (J/- | Steamer ‘‘ Cobra” (/llus.) 119 

lustrated) 108 || Bull’s Patent Metal (ZUlus.) 119 
Notes from the North 108 || On Warp Weaving and Knit- 
Notes from South Yorkshire 108 || _ ting, without Weft (ilus.) 119 
Notes from Cleveland and | The Rationalisation of Reg- 

the Northern Counties .. 109 | nault’s Experiments on 
Notes from the South-West 109 Steam (Illustrated) ...... 
Launches and Trial Trips .. 109 | « Engineering ” Patent Re- 
cord (Illustrated)........ 125 


With a Two-Page Engraving of the ENGINES OF THE ROYAL 
MAIL PADDLE STEAMER “ COBRA.” 





ENGINEERING. | 


FRIDAY, JULY 26, 1889. 











LOCAL EXPENDITURE AND REPRO- 
DUCTIVE WORKS. 

Tue local expenditure of the United Kingdom 

has increased within recent years at such an alarm- 

ing rate, as to have filled many thoughtful people 


with apprehension as to the future. If the debt 
contracted, and the current expenditure from year 
to year, were entirely unproductive, this feeling 
would be natural enough. If the absolute figures 
alone are regarded, without taking account of the 
purposes for which the outlay has been incurred, 
and the probable ultimate result of that outlay, 
they would be enough to justify alarm. Between 
1868 and 1885, the local expenditure of the United 
Kingdom has advanced from 36 to 66} millions per 
annum. But when we come to analyse the items 
of which this increase is composed, it does not look 
by any means so alarming. The annual expendi- 
ture of municipal authorities for police, sanitary, 
and other public works has advanced from 14 to 
33 millions—an increase of 18} millions, or nearly 
130 per cent. But this expenditure represents a 
very large outlay on gas and water works, sewage 
farms, tramways, and other undertakings that are 
productive, and which may, in course of time, come 
to be extremely remunerative investments. Har- 
bour authorities, again, have increased their annual 
outlay, over this period, from 2$ to 5 millions a 
year, or about 100 per cent. But this also should 
be ultimately productive expenditure. Docks, 
wharves, and their accessories are paid for by taking 
tolls on shipping, and the remarkable increase that 
has taken place in the shipping trade of the United 
Kingdom, within recent years, fully justifies the 
expectation that every provision made for its de- 
velopment will ultimately turn out satisfactory, 
although this may not be equally the case at every 
port and harbour. Such is not, however, the 
prospect that is opened up by the expenditure of 
county authorities, which has increased by about 
two millions, or by that of schoolboards, which has 
gone from zero to about 6} millions. The latter 
may be regarded as the price which the nation pays 
for its educational system, and it can hardly be 
regarded as dear at the money. By-and-by, how- 
ever, this item is likely to be reduced, as the school 
boards will have provided their permanent build- 
ings, and their future outlay on this head will be 
much less considerable. 

The annual income of the local and municipal 
authorities of the United Kingdom, which has 
increased from 36$ millions in 1868, to 674 millions 
in 1884, is made up of rates, tolls, rents, and pro- 
perty sales, and Government contributions and 
loans ; and the extent to which these several items 
have increased, and the percentage proportion of 
each, are shown in the following statement : (1= 


1000/.) 





| Percentage 1884 Percentage 


1868, 




















ae | of Total. | of Total. 
En : 
Rates... ..| 20,214] 65.0 87,845; 56.2 
Tolls and dues .. s+] 5,133 14.0 6,586 9.6 
Rents and property sales} 1,873 | 6.1 2,210 3.3 
State loans, &c. .. «s| 7,239 20.0 17,702 26.3 
Miscellaneous .. | 2,037 | 6.6 2,998 4.4 
Total .. «| 36,496 | 99.7 67,341 | 99.8 
| 


The prominent and disturbing feature about this 
statement is that it shows a very much larger in- 
crease under the heads of rates and loans than it 
does under the heads of tolls and dues, and of 
rents and property sales, which may be regarded 
as the fruits of productive expenditure. It is 
manifest that the vast expenditure undertaken 
in previous years has not yet fructified as it 
ought to have done, and local authorities, ac- 
cordingly, unaided to the extent of their plans and 
requirements by the income which they had a right 
to expect from previous expenditure, have been 
compelled to rely to a still larger extent upon State 
loans and contributions. The item of tolls and 
dues, for example, represents, inter alia, the 
receipts of port and harbour authorities from 
shipping, &c. Over the last seven or eight years 
these authorities have incurred an average annual 
expenditure of about 5,000,000/. per annum. In 
other words, they have expended within that 
time something like 37,000,000/. in the develop- 
ment of the facilities offered by our rivers and 
ports to our vast shipping interests. The phe- 
nomenal expansion of those interests within the 
same interval has fully justified the action taken 
by our port and harbour authorities with a view to 
meeting their necessities ; but the justification has 
not yet come in the substantial and concrete form 
of increased receipts commensurate with the in- 
creased outlay. It must also be borne in mind, as 


receipts from gas and water undertakings owned by 
municipal authorities, which now form a very large 
proportion of the total municipal income. The 
income yielded by these undertakings is anincreasing 
and very important one. In 1886 it was something 
over 6,000,000/. In other words, the total income 
from rates in England and Wales, after deducting 
the receipts in respect of gas and water, was a little 
over 26,000,000/. a year, which is the equivalent of 
nearly 20s. per head of the population. This can 
hardly be regarded as an excessive amount fora rich 
country to pay in respect of its poor, its education, 
its sanitary requirements, its police, its lighting and 
watching, its highways and byways, and, indeed, all 
the amenities and advantages of a high civilisation. 
It is perfectly true that the expenditure in respect 
of rates is increasing, both absolutely and relatively. 
It amounted to an average, for England and Wales, 
of 15s. per capita in 1870, as against about 20s. at 
the present time, but in the interval much has been 
done to compensate for the difference. Free, or 
nearly free, efficient, and universal education has 
been provided, the slums of our great cities have 
been rooted out, and healthy, comfortable, and 
cheap industrial dwellings have been provided in 
their stead ; our sanitary arrangements have been 
greatly improved, many highways and bridges have 
been made free, and the condition of the people 
generally has been ameliorated. 
The increase of local taxation during the last 
forty years will be appreciated at a glance from 
the following figures : 
1886. 

26,142,891 

5,213,000 


1846. 
£ 


Rates raised bas 
Tolls, dues, and fees 


Total 11,366,123 31,355,891 

On the first blush, this is an enormous and 
altogether abnormal growth of taxation for local 
purposes. We naturally inquire how has it come 
about, and what is there to show for it? This, 
moreover, is only one-half of the story. The local 
debts of the country within the same period have 
been increased from less than 30,000,000/. to over 
180,000,000/. At the recent rate of increase, the 
municipal or local indebtness of the United Kingdom 
will soon equal the National Debt. There ought, 
of course, to be a very strong justification for this 
growth of local burdens, which infinitely surpasses 
that to be found in any other European country, and 
which has caused very deep anxiety within recent 
years to not a few friends of fiscal economy and 
reform. 

Of the local debts contracted in England and 
Wales at the end of the financial year 1885-86, the 
following items may be regarded as reproductive : 


8,759,123 
2,607,000 





£ 
Water works .. 31,870,800 
Gas works 14,431,000 


Harbours, piers, and docks : 29,119,800 
Tramways... = ‘ , 1,312,000 
River conservancy, land drainage, 

Epa tl aagt clcaniggy 2,151,300 
Markets ‘ 5,226,600 


Artisans’ and labourers’ dwellings 3,641,000 
Baths and washhouses 610,000 
Private improvement works 902,600 


2,389,000 
3,140,000 


Cemeteries, &c. ot 
Bridges and ferries 


94,794,100 

At the same date about 80,000,000/. had been ex- 
pended in sewage disposal works, which, in many 
instances, have been reproductive, and ought, in 
all cases, to be so. If this item be added, the 
reproductive expenditure represented by local 
debts will be over 112,000,000/. out of a total of 
181,500,000/., being about 62 per cent. of the whole. 

The local expenditure of the United Kingdom 
has been stated at about 67,000,000/. a year. In 
addition to this sum, however, which includes some 
17,000,000/. or 18,000,000/. obtained from the State 
in the form of loans, there is a considerable and 
constantly increasing amount taken from the im- 
perial funds as grants in aid of local taxation. This 
item as between 1881 and 1887 has increased as 
under : 


1881. 1887. 
For England and ; £ 
Wales... ... 2,921,241 3,507,361 
For Scotland 440,814 540,138 
» Ireland 1,758,689 2,078,254 
Totals... 5,120,744 6,126,753 


Here there is an increase within six years of 
over a million sterling. The principal items of this 











regards the item of ‘“‘rates,” that it includes the 


expenditure are contributions towards police pay 
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and clothing, prisons and reformatories, industrial 
schools, and the maintenance of disturnpiked and 
main roads. The new local Government Act is 
calculated to revolutionise the conditions and cha- 
racter of these grants in aid, which for a time at least 
will be largely increased. 

The enormous sums raised for purposes of local 


taxation are very largely expended in public works, | 
that tend to the profitable employment of our great | 


industries. The following figures give the sums 
so expended from rates in each of the last three 
years, for which returns are available : (1=1000!.) 





18:5. | 1886. 
£ £ 

Streets and highways 5,439 | 5,556 
Gas works .. or a 2,429 | 2,441 
Public lighting ; 867 880 
Water works ie i 356 993 
Sewage disposal .. i 5 917 
Harbours, - al &ec. : 229 1,181 
Land drainage, river con- 

servancy, &. ns : 2 260 
Tramways and other public 

works ; € vA 





2,335 





Totals e ..| 14,156 | 14,221 


There are, however, a large number of other 
items that more or less belong to the same category, 
but which, as they do not directly provide employ- 
ment for industries as the above, we have relegated 
to a separate Table. They are as under (1= 10001.) : 


1884, 1885, 1886. 








£ £ £ 
Markets and fairs .. : 298 250 269 
Cemeteries, &c. .. iy 234 | 233 246 
Fire brigades is as 195 206 199 
Public buildings ‘ 194 171 156 
Parks, commons, &c. ‘in 141 | 145 
Libraries and museums ..| 130 140 
Baths, wash-houses, &c. . 4 117 
Bridges and ferries. . 2% 112 193 
Artisans’ dwellings. . a 98 106 
Private improvement works 592 | 512 
Totals e ..| 2089 | 2078 2158 
In addition to the above amounts expended from 
the rates, there has been, for a series of years, a 
heavy expenditure incurred from loans, amounting 
in each of the same three years to : 
Year. Amount Expended. 
are 8,825,283 
1885 ... | 9,853,795 
1886... 0. ue 9,446,666 
Tt will be the business of the new County Councils 
when they have got fairly into harness, to direct 
and control the local taxation of the country. There 
is much for them to do, One of their first duties 
will be to provide for adequate supplies of water 
and gas to communities that are still without these 
primary requirements. The London County Council 
will probably, before long, tackle the vast question 
of the gas and water supplies of the metropolis. 
The acquisition of these supplies by the public and 
for the public can only be a question of time, but it 
is extremely doubtful whether the existing supplies 
will be acquired at the extremely high prices 
hitherto demanded. There is no good reason why 
London should be compelled to secure the existing 
supplies if they are not offered at a reasonable price, 
and to demand some 13,000,000/. or 14,000,000/. for 
a property that is intrinsically worth very little more 
than one-half that amount, would hardly be a judi- 
cious outlay on the part of our new municipal rulers. 
But however this may be, the public need not be 
afraid that the increased expenditure that may fora 
time be necessitated by such movements is likely to 
be either ruinous or permanent. Municipal expendi- 
ture for reproductive purposes has usually been a 
safe and satisfactory investment. 





THE INTERNATIONAL RAILWAY 
CONGRESS. 


Tue International Railway Congress is to be held 


at Paris during the latter part of September. This | 


is the third time that the Congress has met, the 
sittings taking place every two years, and each 
time, so far, in a different country. The first meet- 
ing was in Belgium in 1885, the second in Italy 
(Milan) in 1887, and now it is French soil which is 
to play the part of host to the travelling parliament. 
Most of the chief European railways will be repre- 
sented, while there will be a fair sprinkling of 
members from America and the colonies. To the 


last Congress the British Government sent General 
Hutchinson, while the following railways of the 
United Kingdom took part in the meetings: The 
Great Eastern, the Great Northern, the Great 
Western, the London, Brighton, and South Coast, 
the London, Chatham, and Dover, the Manchester, 
Sheffield, and Lincolnshire, the Midland, Great 
Western of Ireland, the North Eastern, and the 
South Eastern. To this list must now be added the 
London and North-Western Railway Company. The 
Congress is divided into sections, much in the same 
| way as the British Association, aspecial subject being 
assigned to each for investigation and discussion. 
There are five general sections dealing with (1) per- 
manent way and works, (2) traction and material, (3) 
working, (4) general order, and (5) secondary rail- 
roads. The subheads under the first section are (1) 
steel rails and their accessories, (2) the attachment of 
rails and sleepers to each other, (3) permanent way 
upon metal bridges, (4) the working of points, 
(5) the transference of passenger coaches from one set 
of metals to another parallel set, (6) the ventilation 
of tunnels, (7) technical information under the first 
section. The second section deals with rolling 
stock, change of gauge, the compound principle, 
applications of electricity, and technical informa- 
tion. Thethird section has the following subjects 
for consideration : The dead weight of trains, the 
marshalling of goods trains, station working, pas- 
senger coaches for heavy traffic, technical informa- 
tion. In the fourth section the subjects for discus- 
sion are: Railways and navigation, international 
relations, premiums to the staff, benefit institutions, 
passenger trains, technical information. The section 
devoted to secondary railways will consider goods 
wagons, traction, transhipinent, the leasing of secon- 
dary railways, and steam tramways. 

It must be conceded that a very wide field is pre- 
sented to the members of the Congress in which to 
wander; it will be many years before they exhaust 
their programme and feel the need of another. The 
method adopted is to assign, as far as possible, each 
subject to some member of the Congress, who 
prepares a paper to be read and discussed. Several 
of these papers have already appeared in the 
Bulletin de la Commission Internationale du Congrés 
des Chemins de Fer, and are of special merit. 
Among these we notice one by M. Ernest Gérard, 
who writes ‘‘ On Electric Locomotion and the Condi- 
tion of its Application to Railroads.” This is the 
most complete account of the progress of electric 
locomotion up to the present time which we have 
seen, and contains much comparative information 
as to the cost of working lines according to different 
methods. Other papers have already appeared, and 
if those still to come prove as exhaustive, a large 
amount of very useful information will be placed at 
the disposal of the railway interest. 

These congresses are a sign of the times. <A few 
years ago they would have been impossible ; pride 
and national prejudice would have held all the 
elements apart. Our English managers and engi- 
neers would have smiled at the idea that they had 
anything to learn from the Continent, and would 
have felt it was no part of their functions to teach 
other people. Now we find nearly all the leading 
lines are sending representatives, and are joining 
in the proceedings with great heartiness. On many 
points they have nothing to learn from Continental 
practice ; our permanent way is the best in the 
world, and our locomotives can bear comparison 
with any. But when it comes to railway manage- 
ment there would seem to be some defects in our 
system, when its cost is compared with that of the 
German lines. Manufacturers and traders declare 
that their businesses are ruined by the high 
charges of the railway companies, while their 
foreign rivals are able to pour goods into the home 
market by the advantages offered to them in the 
way of light railway freights and sea carriage. In 
America, again, the companies economise by the 
large proportion of paying load which they carry, 
and which is enormously greater than can be done 
in this country. It is idle to suppose that we can 
successfully compete either with the Germans or 
| the Americans in these particulars, but it is equally 
| certain that our practice might be much improved. 
| The cost of handling goods and marshalling trains 
/is certainly excessive, while the practice of running 
| half-empty trucks might be much restricted. The 
| English representatives of the railways might with 
advantage devote their attention to seeing how 
| these matters are managed abroad, and so bring 
about a better feeling between the carrying and 


trading interests of this country. 








ARTIFICIAL SILK. 


ScrENcE and industry are ever combining to copy 
nature, and even dare to attempt improvements on 
her processes ; the Champ de Mars contains many 
illustrations of this, but perhaps the boldest and 
most curious attempt of this kind is to be seen in 
the manufacture of artificial silk. Near the end of 
the Machinery Hall, that end by the Avenue du 
Suffren, and quite close to the elevator which raises 
passengers to the travelling bridges, there is an 
exhibit showing the manufacture of silk without 
any aid from silkworms, and on a system which 
appears to be entirely novel and is certainly of 
wonderful simplicity. The silk industry has seen 
great vicissitudes and has had to suffer many cruel 
troubles from disease both of the worms and of the 
trees they feed upon, but up to the present we be- 
lieve that it has been spared the struggles of compe- 
tition. If this new process should prove to be what 
it promises, a new and dangerous rival to the silk 
trade will have to be reckoned with. 

The composition of silk may be briefly described 
as follows: It is a relatively strong, brilliant ma- 
terial, the produce of the digestive juices of the 
worm acting on the leaves of the mulberry that con- 
stitute its food. The cellulose of the leaf is tri- 
turated by the worm and transformed by its special 
organism into a peculiar substance, transparent, and 
somewhat resembling horn ; this is called kerotine, 
and it fills two glands from which it exudes in the 
form of two threads, which unite as soon as they 
leave the body of the worm ; but this material no 
longer possesses the chemical composition of cellu- 
lose ; it is largely combined with a new element cha- 
racteristic of animal tissues—nitrogen. The silk 
fibre thus discharged forms a continuous thread, 
which often reaches the great length of 350 metres, 
the diameter of the fibre being only eighteen thou- 
sandths of a millimetre. 

It was reserved for the present generation of in- 
ventors to devise a means of imitating by science the 
mechanical and chemical functions of the silkworm. 

An old student of the Ecole Polytechnique, M. 
le Comte de Chardonnet, set himself some time 
ago to try and solve the problem. He took as 
his material pure cellulose, a material, as we have 
seen, entirely different to that of which natural silk 
is composed. Cellulose is, as is well known, the 
basis of vegetable tissues, and particularly of wood ; 
thus all soft woods appeared to be well adapted for 
the purpose, in fact, any material suitable for the 
production of a good quality of paper, white wood, 
cotton waste, &c., appeared fitted for the production 
of artificial silk ; paper pulp is, in fact, the starting 
point of theindustry. The first operation to which 
the pulp is subjected is that of nitration, which 
transforms it into pyroxile ; this is done by steep- 
ing the pulp in a perfectly defined mixture of sul- 
phuric acid and nitric acid. After thorough wash- 
ing and drying, the nitrated cellulose is formed into 
collodion by dissolving it in a mixture of 38 parts 
of ether and 42 parts of alcohol. The collodion 
thus made is drawn into fibre by the mechanical 
means which we shall describe presently ; but the 
thread requires further and very important prepara- 
tion. The fibre, as it issues from the apparatus that 
imitates the glands of the silkworm, is one of the 
most inflammable of substances, and in that state 
would be absolutely useless; an absolute process of 
denitration is therefore a necessity. Of this opera- 
tion we can say nothing because it is kept a secret 
by the inventor. Its object is of course to extract 
from the filament the greater part of the nitric acid 
that it contains, and it would be curious to know if 
the nitrogen that does remain after the process is 
in the same proportion as that contained in natural 
silk 

However this may be, the thread after treatment 
ceases to be inflammable to any marked extent, but 
it may, if desired, be rendered still less liable to 
burn. After the denitration process the filament 
becomes gelatinous, and other substances can be 
incorporated with it ; thus when in this state it can 
be impregnated with incombustible material, such 
as ammonia phosphate, and it is at this stage that 
the filament can be dyed to any desired colour. 
This latter operation cannot precede the denitration 
process, as all the colour would be taken out during 
that operation. 

The mode of manufacture is very simple, and in 
the Exhibition three apparatus are shown in opera- 
tion to the public. The first of these is only a 
model to illustrate the principle ; the chief feature 
consists of a glass tube reduced at the upper end to 
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a capillary passage. It is through this passage 
that the filament of collodion is forced out under 
pressure ; as it issues, the fibre isin a pasty state, and 
would have no consistency if it did not consolidate 
immediately. This solidification is secured by means 
of a second glass tube, which surrounds the first 
one and extends beyond it. Connected to it isa small 
pipe which supplies a current of water that bathes 
the collodion filament and sets it so that it can be 
secured by pincers and drawn out without break- 
ing ; it is afterwards led to a spool on which it is 
wound. The annexed sketch conveys a clear idea 





of the apparatus ; in this sketch A is the capillary 
tube, B is the exterior tube containing the water 
used for setting the filament and furnished with a 
feed pipe C ; D isa rubber connecting piece, F is 
the filament of artificial silk, and Gis the mass of 
collodion. The second apparatus, which is more 
complete, contains a number of such glass tubes, 
and illustrates the method by which two or more 
filaments can be drawn out and twisted so as to form 
one thread. The third machine is arranged for 
practical work. The dissolved collodion is con- 
tained in a copper receiver, having a capacity of 
about 15 litres ; in this receiver it is subjected to a 
pressure of from 8 to 10 atmospheres that forces 
the liquid through a horizontal tube, to which are 
connected 72 capillary tubes, each with their sur- 
rounding water casings. In this manner 72 fila- 
ments of artificial silk are produced simultaneously, 
and these can be spun into threads of various 
thickness, three such filaments being twisted as a 
minimum and ten as a maximum. To effect this 
there is placed parallel to the horizontal tube 
a rack carrying a series of bronze blades that 
serve to guide the filaments; the twisted threads 
are wound upon bobbins running on spindles 
mounted parallel to the horizontal tube. <A 
frame carrying as many pincers as there are 
capillary tubes can be put in movement by means 
of a cord, and if any of the threads are broken 
these pincers take hold of the filament and join up 
the broken parts. This apparatus is inclosed ina 
hermetically sealed glass case through which a cur- 
rent of air is continually forced by means of a fan ; 
this air is warmed to assist in drying the filaments, 
but it becomes cool at the exit and deposits the 
vapours of ether and alcohol. The circulating 
water, which is employed to harden the filaments, 
is discharged into a receiver ; it containsa large per- 
centage of the volatile products which can be re- 
covered by distillation, and in this way only about 
20 per cent. of the ether and 10 per cent. of the 
alcohol are lost. One tube can produce from 3 dwt. 
to 5 dwt. of filaments per hour, or a length of 
nearly 1? miles. The apparatus works con- 
tinuously, and with but little attention, and if 
by any chance one of the capillary openings becomes 
sealed it can be cleared by applying heat. Under 
the conditions in which the machine is exhibited at 
work, the artificial silk can be sold at from 15 fr. to 
20 fr. the kilo., whilst real silk costs from 45 fr. to 
120 fr. the kilo. ; the manufactured product resem- 
bles very closely the natural one, it is smooth and 
brilliant and the filament has a strength about two- 
thirds that of silk. Woven into a tissue it appears 


stronger and less liable to cut, this property being 
due to the fact that it is not charged with destructive 
materials which appear to be always used in dying 
silk, such as zine or lead. 


These foreign matters 





are probably introduced solely for the purpose of 
weighting the silk, but there is no object for 
similar adulteration of the artificial product be- 
cause the metallic preparations employed cost as 
much as the collodion thread. According to 
M. de Chardonnet the density of his product 
lies between that of raw and finished silk ; its 
resistance to a tensile strain varies from 15 tons to 
22 tons per square inch. (Copper breaks under a 
load of about 18 tons and iron under 23 tons.) The 
elasticity is about the same as that of natural silk, 
and the inventor claims that it has a superior 
brilliancy. M. de Chardonnet exhibits a number 
of stuffs woven wholly with the artificial silk, as 
well as others mixed with natural silk and other 
textile materials. The results are really very re- 
markable ; amongst other objects, he shows a cha- 
suble of artificial silk, which will bear very close 
examination. 

Artificial silk is not yet manufactured on an in- 
dustrial scale, but it appears that this will very 
shortly be done, and while it is impossible to foretell 
with certainty what will be the commercial results 
of this curious invention, it is impossible to resist 
the conclusion that itis highly practicable, and that 
it even contains the elements of great future success. 








THE AMERICAN ENGINEERS IN 
EUROPE. 
(By our New York CoRRESPONDENT. ) 

Arrer all the delightful incidents already 
chronicled in ENGINEERING resulting from the visits 
to England and France, several minor occurrences 
seem to demand a record. 

In the first place quite a large party accepted the 
cordial invitation of the German engineers to visit 
their country, and they describe this trip as some- 
thing unprecedented in their experience. Whole 
cities were illuminated in their honour, and on one 
occasion ten thousand people gathered to welcome 
them. How far their imagination and the desire to 
make their less fortunate brethren envious may 
have supplemented the actual occurrences it is im- 
possible to say, but it is quite certain they received 
marked attention and most delightful hospitality in 
Germany, and had a perfectly enjoyable trip. 

On Saturday, July 20, some of the American 
Engineers remaining in London were entertained 
at a farewell dinner. The occasion was marked by 
the presentation of a handsome silver cup to Mr. 
James Forrest, the secretary to the Institution of 
Civil Engineers, and another to Mr. James Dredge, 
to the efforts of both of whom it was felt that so 
much of the success of the European visit was due. 

There was yet to be another farewell, and this 
was from no less a great corporation than the Mid- 
land Railway, and consisted in an invitation from 
them to the American Engineers about to leave, to 
go over their line of railway and stop at Derby, 
lunching with the board of directors and inspect- 
ing their shops at that place. 

Some thirty accepted the invitation, and among 
them the writer, who little dreamed of what fate 
held in store for him. 

On our arrival we were ushered into a beautiful 
room, where a table, rich in floral decorations, was 
spread. A most attractive lunch (?) (it was as 
elaborate a dinner as one often enjoys) was speedily 
served. Atits conclusion, the chairman arose, and 
unfolding a copy of ENGINEERING, commenced to 
read the article of the New York correspondent 
and to take great exception to the part relating to 
the London and North-Western Railway. Having 
received great attention from this line of railway, 
having been given passes over its lines and 
having no experience in any other English railway, 
it was but natural your correspondent should 
‘‘praise the bridge” which had borne us safely, 
but the crowning sin was undoubtedly that passage 
which declared, ‘‘ No one of that party or of their 
friends will ever go from Liverpool to London over 
any other line of railway.” This was, as Americans 
say, ‘‘ business,” and for this he was scored by the 
chairman. It seems that the Midland Railway had 
invited the party on landing to come to Derby, but 
this does not appear to have been generally known, 
although the head-quarters of the American Engi- 
neers was at the Adelphi Hotel (Midland Hotel) in 
Liverpool. 

When your correspondent could obtain a hearing, 
he undertook to set matters right by telling the 
chairman that he was a little previous in his scoring, 
and that he should have waited for the farewell 
article in which the writer intended to announce 





Engineers and their 
friends would go from Liverpool to London by the 
London and North-Western Railway, they fully 
intended to go from London to Liverpool vid the 
Midland Railway. 

It was perhaps fortunate there was no third 
line in this case, or there might have been disaster, 
and yet there was a third line which by some 
oversight was not properly mentioned in these 
chronicles, and that was the Yorkshire and 
Lancashire Railway. This was due to the fact— 
a mechanical one—that no body can be in 
two places at once, and as the writer went to 
Crewe, he couldn’t go to Horwich. Those who did 
go, to the number of 100 or more, expressed the 
greatest delight at their entertainment, at the 
genius of Mr. Aspinall, the superintendent of 
motive power, and at the magnificent shops at Hor- 
wich. These have been fitted up thoroughly 
with the most improved modern appliances, show- 
ing that Mr. Aspinall is fully abreast of the times, 
and as one put it, ‘‘The mght man in the right 
place.” Not having been to Horwich your corre- 
spondent can only speak of his great pleasure in 
meeting Mr. Aspinall on various occasions and the 
impression he makes not only as a most amiable 
and courteous gentleman, but also as an engineer 
who thoroughly understands the character of his 
work and knows just how to deal with the problems 
ever presenting themselves in his experience. 

But to return to the Midland Railway. It may 
be said at the outset, their station of St. Pancras is 
the finest in London, not alone in its architectural 
features, which are grand, but also in its appoint- 
ments and decorations. The track runs through 
a most beautiful country, presenting new pictures 
of attractiveness at each change of scene—winding 
rivers, green hillsides, and fertile fields. As a 
piece of engineering, the line has been carefully 
located, thoroughly built, and is maintained in a 
most careful manner, the roadbed being remarkably 
smooth and the structures showing everywhere that 
a master hand rules affairs, and when we were 
greeted with a sight of Mr. John Noble, the general 
manager, we understood at a glance why these 
things were so. An English engineer told the 
writer that, when another railway wanted a 
thoroughly trained man, they went to the Midland 
Railway to look for him. Mr. Noble, this same 
gentleman said, had been carefully trained to his 
position, beginning in the auditor's office and work- 
ing his way to his present place. As to the road 
itself, the following statistics may be of interest : 

Midland Railway. 
Amount of capital 
Yearly revenue 
Pa expenditure 
Number of men employed by 


402,845,380 dols. 
36,648, 682 
19,244,357 


” 


company... a ne ni 42,000 
Number of men in locomotive 

department 10,201 
Miles worked 19723 
Number of stations 547 


Signal levers in use ke, ee 14, 
Number of signal cabins hs 1056 
Pe »» Passengers carried 
annually... : $2,751,498 


Weight of tickets issued annually 33 tons 
Number of tons of goods and 
minerals carried annually 26,079,185 


Engine miles per year 

Coal used per day a3 a 
Miles of special passenger trains 
goods & mineral 


47,273,757 
2450 tons 
1,141,563 miles 


” ” 


trains... ae aes ... 2,728,888 ,, 
Number of engines 1,902 
me wagons 89,143 
ee carriages 3,833 
“a horses ~ 3,449 
aa drags and carts ; 2,545 
Area of locomotive shops and 
yard aap ate 80 acres 
Covered area 12 


The party, after lunching, were taken through 
the various shops, and found them well fitted 
up and thoroughly adapted to the work required. 
They noted at one point where modern ma- 
chinery was gradually replacing older forms, and 
by many indications were led to think the Mid- 
land Company meant to be behind no other 
line in adopting such modern improvements as 
ingenuity and the need of better methods had 
developed. 

A delightful time was spent at Derby, and when, 
at last, the party started for Liverpool to return to 
their native shores, it was with the thought that 
this final attention of this great line formed a most 
fitting conclusion to the visit of the American Engi- 
neers in Europe. 
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THE FIRMINY STEEL COMPANY AT 
THE PARIS EXHIBITION. 

Tue collective exhibits of the iron and _ steel 
works in the basin of the Loire, situated in the In- 
dustrial Court on the Champ de Mars, are amazing, 
and are none the less striking to the visitor, 
because from one end to the other are displayed 
numerous specimens of war material of the most 
advanced type and perfect manufacture. Excellent 
and interesting as are the specimens of industrial 
production, it is clear that the highest skill and 
greatest intelligence have been devoted to the art 
of destruction. The engraving which we publish 
on page 110 gives an idea of the facade of one of 
these great French exhibits, the speciality of which 
consists in the preparation of steel required for the 
purposes of war. As will be seen, projectiles are 
most numerous and conspicuous ; but they are not 
by any means the only objects that attract attention, 
as almost every object made of steel is also repre- 
sented. 

The Steel Company of Firminy possess a number 
of special processes that explain the cause of their 
high reputation as manufacturers, and their great 
financial success. Of raw products they exhibit 
a series of examples of cast iron and of great 
variety, ranging from ordinary to refined spiegeleisen 
containing 15 per cent. of manganese, chrome cast 
iron with 25 per cent. of chromium, and silico- 
spiegeleisen with 15 per cent. of silicium and 18 per 
cent. of manganese. All these varieties are pro- 
duced in one blast furnace of 200 cube metres 
capacity, the production of which reaches 120 tons 
per day of twenty-four hours for ordinary pig, and 
falls to 10 tons per day for silico-spiegeleisen. The 
Firminy Company also adds to its collection of cast 
iron by the products from the Rollet cupola furnace, 
the specimens shown of pig made by this process 
containing only .004 per cent. of phosphorus and 
some traces of sulphur. It is from this pig that the 
Firminy Company makes its high-class steel for 
ordnance, projectiles, tools, &e., and which we shall 
refer to presently. Amongst the other miscellaneous 
objects displayed we may also mention the principal 
ores treated, from Mokta, Tragna, Elba, c., 
examples of fractured iron and steel produced 
by ordinary puddling, and intermediate pro- 
ducts, the interest of which lies chiefly in the 
detailed chemical analysis of each specimen, and 
which is recorded beneath it. The use of cast 
steel in industries of many kinds has made large 
developments during the past few years, and 
this development, which is still increasing, has 
been anticipated by the Firminy Company, who 
some years since established a large steel foundry, 
the products of which almost immediately were re- 
markable for their excellence. Four or five years 
ago the total output of cast steel by the company 
was only about 150 or 200 tons a year; at the 
present time this has increased to 1000 tons, 
and this department of the works is going to be 
largely extended. These cast steels possess a resist- 
ance within the elastic limit that never falls short 
of 19 tons per square inch, a resistance to fracture 
double that amount, and an extension of from 8 to 
22 per cent., according to the nature of the test bar. 

Want of space and pressure of work combined to 
prevent the company from exhibiting a number of 
objects that they manufacture, and for which they 
enjoy a high reputation ; for example gun-carriages 
are not represented here, although a number of 
examples are to be found in the Pavilion of the 
Minister of War, among the exhibits of the Forges 
et Chantiers de la Mediterranée, who employ steel 
castings from Firminy to a very large extent ; such 
castings will be seen in the carriages for the guns 
shown of 32 em. --38 calibres, 27 cm. —36 calibres, 
and 27 cm. —30 calibres, besides the carriages for 
the rapid-firing guns of from 10 cm. to 14 em. 

Another speciality of Firminy is the manufacture 
of steel wire of very high resistance for making 
cables, wire guns, &e. An experimental cannon 
(Schultz system), made by the Fives-Lille Company, 
has been reinforced by wire from the Firminy 
works. This wire was 3 mm. in diameter, and 
gave a resistance to fracture of 133 tons per 
square inch, and with twelve alternating bends 
almost at right angles. We believe that no other 
French maker has succeeded in producing wire of 
such a high resistance combined with so much 
flexibility. To a piece of this wire 2.7 mm. 
(No. 16) in diameter is hung a projectile weighing 
1800 Ib., and this arrangement, which can be seen 
in the engraving, is quite a striking feature in the 
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Firminy exhibit ; the shot is hung point downwards, 
and the thin suspending wire is hardly visible. 
The breaking load of this wire is 13.3 tons, or 
135 tons per square inch. Naturally the pro- 
portionate strength rises as the diameter of the 
wire is reduced ; at .08 in. diameter the break- 
ing load is 1716 lb., equivalent to 158.75 
tons per square inch. Besides these exceptional 
specimens, there are a number of commercial 
examples of steel wire for cables, of which the 
strength varies from 47.6 tons to 114.28 tons per 
square inch. <A special branch of manufacture at 
Firminy is that of coppered wire covered with 
nickel, and which is used for making furniture 
springs. The principal furniture makers at Mar- 
seilles and Lyons obtain their supplies almost wholly 
from Firminy. Another speciality is the production 
of piano wires, which the Firminy Company were 
the first to make in France, and so to enter into 
successful competition with English and German 
houses ; it is claimed that at present the French 
wires are at least equal to those of foreign make, and 
some of the leading pianoforte makers in France, 
such as Erard, Pleyell-Wolff, Gareau, and Bord, use 
them exclusively. For the best classes of instru- 
ments these wires are gilded. A very large amount 
of galvanised steel telegraph wire is produced at 
Firminy ; such wires .20 in. in diameter have a 
mechanical resistance equal to 26.7 tons per 
square inch, with an extension equal to 35 mm. per 
metre when strained with a load equal to 1480 lb. 
Such wires .16 in. in diameter have a mechanical 
resistance equal to 38 tons per square inch, and 
an extension of 15 mm. per metre when loaded to 
968 Ib. The corresponding figures for wire .12 in. 
in diameter are, a breaking strain of 41.90 tons 
per square inch, and 8 mm. extension per metre 
under a weight of 550 Ib. 





ducts are remarkable for their fine grain and 
silky texture. There is a large collection of 
‘bars and forms of steel and iron combined by the 
Verdié process, and used for dies, shears, and other 
cutting tools. In this process the steel face is cast 
'on the wrought-iron body, in any position that may 
be desired, and which of course varies with the 
purpose in view ; a number of fractures—tempered 
and untempered—of bars so produced show that 
the union between the two metals is perfect ; other 
‘fractures of laminated steel plates are interesting 
on account of their absolute homogeneity. The 
collective specimens show the wide range occupied 
| by the Firminy Company in the production of all 
| classes of iron and steel used in industry, to say 
/nothing of the high-class irons used by the French 
| military and marine departments, the puddled iron 
|made on the Rollet system, mixed irons, and a 
|number of other specialities for which it was im- 
| possible to find room in the comparatively limited 
| space available. 

The company’s works of Taillanderie exhibita large 
number of tools for mechanics, smiths, boilermakers, 
stonecutters, &c., made from crucible steel, andcare- 
fully varied in their composition and tempering 
according to their purpose ; they are excellent speci- 
mens of materialand workmanship ; the same depart- 
ment shows quite a remarkable series of chrome 
steel specimens, worked up into cutters and tools of 
various kinds, as well as similar pieces in different 
stages of manufacture, and a further collection 
broken to show the fracture. Cutters made from 
this material are very largely used, both in Govern- 
ment factories and private works, giving excellent 
results ; the hardest specimen can be retempered 
and sharpened many times without the metal be- 
coming deteriorated. The appearance of the frac- 
tures of the pieces shown, both tempered and non- 





The Firminy Company show a number of samples | 
of crucible steel, made especially for tools, in bars, 
and worked into different forms. These samples are 
divided into a number of classes according to the 
purity of the raw materials employed ; each class 
comprises a series of numbers varying according to 
the degree of hardness due to the proportion of 
carbon, chrome, or tungsten entering into the com- 
position of the steel. Each sample bar carries a 
label on which is stated the principal purposes for 
which it is adapted, and information as to the mode 
of manufacture and degree of temper ; it also bears at 
each end, the maker’s mark stamped on it, and to 
avoid confusion the labels are arranged in different 
colours indicating the degree of hardness, and on 
each of which is printed the class number. Fractures 
of their various qualities of steel are exposed in a_ 
glass case adjoining, and are very instructive ; 
those of the chrome and tungsten steel pro- | 


tempered, testifies to the excellent quality of this 


| steel, which is of remarkable hardness and tenacity. 


The manufacture of agricultural tools is repre- 
sented by a series of parts in the rough, and in 
various stages of completion up to ultimate finish ; 
they are of all sorts and dimensions, and are all of 
steel : coulters, shares, harrows, rollers, pieces of a 


|great variety of agricultural implements of many 


designs, &c. Martin-Siemens steel, as manu- 
factured for ordinary trade purposes, is shown only 
by a trophy of forged rifle barrels, of which the 
Firminy Works produce large quantities for 
the Lebel rifle; it is claimed that the material 
from which these are made, possesses special 
qualities of homogeneousness and tenacity. The 
manufacture of railway springs is illustrated byastand 
on which a number of different types are arranged 
as shown in the illustration on page 110. They 
comprise springs for first-class carriages of Martin- 
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Siemens steel, of the standard patterns in use on 
the Midi and Orleans Railway Companies. Loco- 
motive springs used on the French State railways, 
and on the Western of France, and others of the 
pattern adopted for the Roumanian State railways. 
With them are various kinds of freight wagon 
springs, such as are used on the Paris, Lyons, and 
Mediterranean, the Midi, the Eastern, and other 
railways, as well as smaller types made for mining 
locomotives, tramway engines, &c. On an adjoin- 
ing stand is a collection of carriage springs, includ- 
ing the various and most approved types for landaus, 
coupés, carts, and heavy road wagons. The Firminy 
factory is equipped so as to turn out monthly 100 
tons of carriage springs, and 200 tons of all kinds of 
railway springs ; it has enjoyed a high reputation 
for this speciality for a period of thirty years. The 
heavy forging shops of Firminy contain eleven 
steam hammers of the following sizes : 


One of ... 30 tons 
One of |) ae 
Two of ... ye .; 
Two of ... ae 
Four of ... “pe Be ve, sae 
One of ... es me ee 1 


All the heavy forged pieces required for the army 
and navy departments and for private customers 
are produced in this shop, the appliances of which 
appear very modest for so large a concern, but which 


are finished, nevertheless, with promptness and | 


efficiency, due to an admirable system. It is to be 
regretted that the limited space allotted in the Ex- 
hibition to the firm prevented them from display- 
ing a large collection of forgings. Except for a 
10-ton crankshaft, which is a remarkably fine piece 
of work, there is but little of this class of work ex- 
hibited. It would have been interesting to examine 
some of the screwshafts made for the French Navy, 
60 ft. or 70 ft. long, and specimens of the heavy 
guns, and coils of which a considerable number are 
made in Firminy. 

The tyre shop contains roughing and finishing 
rolls driven by a 300 horse-power compound engine, 
the forging being done by one of the 12-ton ham- 
mers above referred to, and a finishing hydraulic 
50-ton press. A series of thirteen tyres of various 
sizes are exhibited, the largest being 2.20 metres 
in diameter, and weighing 1540 lb.; they are 
arranged concentrically, one within the other as 
shown in the engraving. The produce of the rail 
mills of Firminy are illustrated by a number of 
specimens of rails of different weights and sections ; 
the shop devoted to this manufacture has one 


| ways. So long as these axles were made of iron, 

a very large number were manufactured by the 
| company, but when this material gave place to steel, 
Firminy preferred to turn its attention in another 
direction, and accordingly a year ago arrangements 
were made to produce road carriage axles on a large 
scale. The shop adapted for this purpose contains 
four steam hammers, one large forging and stamp- 
ing machine, and about forty machine tools of 
various kinds, such as lathes, drills, &c., driven by 
a 40 horse-power engine. The shop has only been 
in full operation for four months, but it is already 
full of orders and will probably have to be extended 
at an early date. Another recently introduced 
manufacture is that of steel anvils, and a number 
of specimens are exhibited. 

(To be continued.) 








NOTES. 
South AFRICAN TELEGRAPHY. 

THE number of telegraph offices worked by the 
various administrations of South Africa stood at 
the close of 1888 at 319, viz., Cape of Good Hope 
departmental offices, 130; railway oftices,93 ; Natal, 
51; Bechuanaland, 5; Orange Free State, 20; 
South African Republic, 20. The total of 319 
offices exhibits an increase of 21, as compared with 
the corresponding number of offices in operation at 
| the close of 1887. New lines were completed last 
| year from Knysna to Millwood, from Kimberley to 
| the Transvaal border, and a loop line to Hebron, 
| while additional wires were erected between Cape 
|Town and Worcester, Worcester and the Tonwa, 
|and De Aar and Kimberley. Among projected 
| extensions the following may be mentioned : Alice- 
| dale to De Aar, De Aar to Orange, the Orange to 
| the Modder, the Modder to Kimberley, Kimberley 
|to the Transvaal border, and Barkly West to the 
| Bechuanaland border. The total number of tele- 
|grams despatched last year was 1,063,949. The 
| profit of working amounted to 61,0441. 3s. 1d., 
being an increase of 20,5171. 17s. 7d., as compared 
| with the corresponding profit realised in 1887. The 
| profit secured in 1888 represented a return of 
161. 11s. 5} per cent. on the capital expended 
| (368,3281. 9s. 7d.). 
THE Scurrs LEAGUE. 
| The Scupps League is a syndicate which has been 
| formed by a number of the more important news- 
|papers of the Western States of America for the 
| purpose of sending abroad forty representative 
| American working men, who are to visit the most 











rolling mill with four sets of rolls, driven by a 300 important manufacturing districts in Europe, and 
horse-power engine. This mill is served by a supply the syndicate with an account of their im- 
Bichereaux furnace, and three reheating furnaces. | pressions. In England the party will visit Liver- 

Carriage axles is a branch of industry extensively | pool, Birmingham, Manchester, Sheffield, and Lon- 
followed by the Firminy Company. Open-hearth | don ; and in Scotland, Glasgow and the shipbuilding 
steel is now very generally used as the material for industries of the Clyde. The party will then proceed 
locomotive and carriage axles on the French rail-|to the Continent and visit Rouen, Paris, and the 





great lace and silk manufacturing centres of France. 
Passing thence toGermany, Essen and Diisseldorf 
will be visited, and finally the Belgian iron in- 
dustries and Antwerp will form the subject of a 
further report. The members of the party have 
been selected with great judgment, amongst them 
being Mr. W. J. Keep, who is to represent the 
stove-making industries. By his paper on ‘‘ Keep’s 
Tests for Cast Iron,” read before the South Staf- 
fordshire Institution of Iron and Steel Works 
Managers,* Mr. Keep has already introduced 
himself to British engineers, and his valuable paper 
on the ‘‘Influence of Aluminium on Cast Iron,” 
which was published in our forty-sixth volume, page 
219, must have further assisted to render his name 
familiar in this country. The City of Rome has 
been chartered to convey the party to our shores, 
where they will very shortly arrive, and we trust 
our manufacturers will do all in their power to 
assist our visitors in having a pleasant and profit- 
able time during their stay on our shores. 


ALTERNATE CURRENT Morors. 

The importance of a motor capable of working on 
an alternating current circuit can hardly be over- 
rated at the present time, when this system of elec- 
trical distribution promises to be adopted almost 
exclusively. When Mr. Tesla first brought out his 
motor its appearance was hailed with acclamation 
by the alternate current advocates, but a closer 
study of this machine has somewhat cooled the 
ardour of these enthusiasts. The problem has, 
however, never ceased to occupy the attention of 
electricians, and should the results of the experi- 
ments lately published by Messrs. Ganz and Co., of 
Buda Pesth, be confirmed, it would seem that the 
problem has at length been satisfactorily solved. 
These experiments were made on an alternate cur- 
rent motor designed as the result of a series of 
experiments carried out by Messrs. Zipernowski, 
Déri, and Bléthy. The following Table shows the 
success already attained : 





| Electrical | | 





» | 
Revolutions ee Tew Horse- | Electrical |Commercia 
per Minute. | srotor Sh tt Power | Efficiency. | Efficiency. 
aver SaaS | supplied. | 
| percent. | percent. 
6°0 14.77 a.12 |" ss | 696 
700 19.6 32.44 | 77 78,5 
730 80.1 39.7 | 92 80.9 











The motor is stated to be a thoroughly practical 
machine. 
CLIMATE oF CANADA. 

Early in the spring of this year Brigadier-General 
Greely, of Arctic fame, superintendent of the 
United States Signal Service, sent to the director of 
the M‘Gill observatory at Montreal a request for 
information on the averages of Canadian climate. 
As a result of this a table has been prepared show- 
ing the details of the weather for the fifty years 
from 1839 to 1888 inclusive. This table will be 
incorporated in the forthcoming report of the 
Signal Service Bureau, and is a valuable record of 
the climatic conditions of this country. From this 
statement it appears that the seasons have varied 
within very narrow limits. Last year the freezing 
point was reached for the last time in spring on the 
3rd of May, and this was the date in 1851, 1858, 
1863, and 1869. The earliest spring was in 1878, 
when a freezing temperature was not reached after 
the 2nd of April, and the latest was in 1856, when 
the mercury fell to 32 deg. on the 21st of May. In 
all but two years, 1867 and 1874, frost came before 
November, the latest day being the 5th of that 
month, whilst in seven years it appeared during 
September, the earliest being in 1859, when it froze 
on the 15th. In the last thirty years frost has 
appeared only once in September, and that was in 
1871. The earliest snowfall occurred in 1860, the 
only occasion in fifty years when it has fallen in 
September, and that was on the 29th. The latest 
date was on the 28th of November, 1846. Last 
year it was the 3rd of October, in 1886 it was the 
2nd, the earliest in the preceding forty years ex- 
cepting 1860. In 1839 snow ceased falling in March, 
but a like event has not occurred since till the 
present year, which has been an exceptionally early 
spring. During nineteen years snow fell in May, 
the latest being in 1871, when a slight fall occurred 
on the 27th. The average temperature for the 
seven years from 1851 to 1856 inclusive, at Montreal, 
was 41.56, the highest being 100.1, the lowest 
36.2 below zero. For the fourteen years endirg 


* See ENGINEERING, vol. xlv., page 319. 
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1888, the average was 41.58, although last year 
was considerably below this average, being only 
39.83. The mean rainfall from 1851 to 1857 was 
43 004 in., for the last fourteen years it has averaged 
27.20, although the rainfall for July and August 
last year was the greatest onrecord. The snowfall 
in the first of these periods was 95.76 in., in the last 
fourteen years 125.8 per annum. 
THE OPENING Up oF Burman. 

The telegrams from Burmah this week contain the | 
interesting item of information that applications 
have been made for permission to mine for rubies 
in various districts of Upper Burmah. This may be 
looked upon as the precursor of serious efforts to 
open up Burmah, British enterprise beginning now 
to tend in that direction in spite of the pessimist 
news of dacoits chronicled weekly by the Rangoon 
correspondent of the Times. From the various and 
vigorous onslaughts made upon this individual 
by the Indian press, the assumption would ap- 
pear to be fair that the Times intelligence suffers 
from the animus he nourishes against the local 
authorities, owing to a quarrel he had with them | 
some time ago. Whether this be so or not, the | 
Rangoon papers declare that he exaggerates every 
incident, and that despite the brigandage natural 
to a demoralised country newly broken in, things 
in Upper Burmah are rapidly becoming settled. 
The opening of the railway to Mandalay has exer- 
cised a beneficial influence in bringing this about. 
Meanwhile two ruby companies are carrying on 
operations in the country. One is the Burmah 
Ruby Company, which controls the Streeter con- 
cession for working a district a little to the north of 
Mandalay, and the other is the Upper Burmah 
Ruby Trading Company, which prospects for rubies 
cisewhere, and carries on trading operations as well. 
The telegram mentioned above probably refers to 
the latter, as the former does not propose operating 
elsewhere. The operations of these two companies 
will be followed, we trust, by a rapid development 
of mining in Burmah. No country possesses a larger 
variety of minerals than Burmah, nor exceeds it in 
the copiousness of some of its treasures. Upon the 
success of these two companies the influx of British 
capital will largely depend, and hence it behoves 
the Indian authorities to give them ungrudging 
support and throw no unnecessary obstacle in the 
way of their operations. In opening up a new 


country the failure of early operators often damps 
what might otherwise develop to the propor- 


tions of a boom. We have repeatedly advocated 
a more rapid construction of railways in Burmah 
than the authorities have adopted, and we can- 
not but once more express our opinion that 
England’s slowness in this respect is a disgrace to 
her statesmanship, which compares most unfavour- 
ably with the energy of Russia in Central Asia. In 
the case of mining, however, no aid is needed from 
the State. All that is required is sympathetic sup- 
port, and we trust that this will be freely forth- 
coming in the case of the Upper Burmah Ruby 
Company and other pioneers of the mineral re- 
sources of perhaps the richest mineral province of 
the empire, in proportion to its size. 





PARIS EXHIBITION NOTES. 

On Tuesday, the 16th inst., the final trials were 
made with the electric power transmission between the 
Machinery Hall and the Quai d’Orsay. This line, to 
the description of which we shall shortly devote a 
special article, was installed by MM. Lazare Weiller 
and Co. ; its completion was delayed on account of 
several modifications which were imposed at the last 
moment by the Prefect of Police, on account of the 
line traversing the public thoroughfares. The lines of 
posts running down the Avenue Bosquet carry four 
cables and two lines of wires. Two of the cables trans- 
mit power supplied by the Société Anonyme pour la 
Transmission de la Force par l’Electricité. This com- 
pany works the Marcel-Deprez patents. The other 
cables transmit the current furnished by the Thomson- 
Houston Company. Both installations are now work- 
ing continuously from noon to 10 9.m. 

* * * 

The Customs Department now makes rigid examina- 
tions at every exit from the Exhibition. This dis- 
agreeable work has been rendered necessary on account 
taken that have been growing for a considerable 
time. Everything was admitted free into the Exhibi- | 
tion, which therefore constituted a bonded warehouse, | 
and at the close all objects coming from abroad will be 
forwarded out of the country without paying duty. 
But it is clear that once the rule prohibiting the sale of | 
objects exhibited is set aside, articles can be sold at ! 
moderate prices, as they have paid no duties, This | 





traffic has reached such large dimensions that many 
people, under pretext of bringing in baskets filled 
with their provisions for the day, take out the same 
baskets and even valises loaded with contraband pro- 
ducts. The octroi and douane authorities have a diffi- 
cult task before them. 

* * * 

Now that the principle of selling articles appears 
established, exhibitors of machinery that must pro- 
duce if it is shown in action, get over the difficulty of 
the customs by paying the prescribed duty on the raw 
material they bring into the Exhibition for the pur- 
pose of manufacture or conversion. By this means the 
whole transaction is made simple and straightforward, 
and if the Exhibition authorities raise no objection, a 
great and legitimate benefit is conferred on exhibitors. 

* * * 


There were two successful competitors for the pre- 
sentation medals. The various designs, fourteen in 
all, were submitted to the criticism of a jury in the 
painted hall of the Ecole des Beaux Arts on the Quai 
Malaquais, under the presidency of M. Tirard, Pre- 
sident of Council; of the accepted designs that by 
Louis Bottée, was chosen for the medal to be presented 
to all exhibitors receiving awards ; the other, by M. 
Daniel Dupuis, will be reserved for officiais and other 
collaborateurs of the Exhibition. The jury decided 
that none of the designs presented by other competi- 
tors were worthy of mention. The leading motive in 
all was a figure of France crowning Industry. 

* * * 

The Senegal canoe fleet has been put in the Seine 
and is moored at the dock outside the pavilion devoted 
to Class 65. There are two classes of these pirogues ; 
to the first belong the sea vessels, which are made out 
of great trunks of trees hollowed by fire, and with the 
sides and bottom bearing the original form of the trees 
from which they are made. The second class, intended 
for river and lake navigation, are smaller and much 
lighter, flat-bottomed, and formed of rough planks of 
pine fastened together. The large sea canoes are 
manned by seventeen men, and the smaller by ten. 
The speed they can maintain excites considerable 
astonishment, as it is almost equal to that of the 
bateaux-mouches that ply on the Seine. A number 
of native boatmen from the Congo, with their canoes, 
will soon make their appearance. 

* * * 

The Australian commissioners last Saturday gave a 
banquet at Voisins to the members of the French and 
foreign agricultural societies. With a confidence that 
is certainly not without some justification, the wines 
that figured on the menu were placed side by side with 
those of French vintage. The occasion was a very 
interesting one, and as we have often pointed out the 
agricultural requirements of Australia, which are enor- 
mous, offer a rich field to the European manufacturer, 
and which France has now every opportunity of culti- 
¥: Cg 
vating. . . rs 

After the English working men’s delegations come 
those from Italy. Last Saturday evening a first in- 
stalment numbering 160, arrived in Paris from Milan 
where several wos sen of the municipality and repre- 
sentatives of the Italian press awaited them. The 
delegates brought with them, as a gift to the city of 
Paris, a flag bearing the words ‘‘ Milano a Parigi, 1889.” 

* * * 


The following list gives the number of paying visitors 
to the Exhibition during the first half of July, as well 
as the corresponding ones in 1878, the days of the week 
being the same in each case : 

In 1878. 
104,841 
74,211 
63,170 
64,512 
54,277 


In 1889. 
107,437 
97,162 
98,986 
137,392 
82,726 
79,878 


July 1, Monday 
2, Tuesday... 
3, Wednesday ... 
4, Thursday 
5, Friday 
6, Saturday 
7, Sunday 
s, Monday 
9, Tuesday bis 
Wednesday ... 
Thursday 
, Friday 
Saturday 
Sunday (na- 
tional féte) 
Monday 


140,934 


103,228 
67,090 


154,456 
309,650 





Totals a 
Entrances from May 8 
to June 30 ... 55 


979,181 1,998, 232 
3,343,377 
Totals .. 4,829,558 6,208,824 
There is thus up to the middle of the present month 
an increase in the attendance, as compared with that 
of 1878, of 1,885,266 ; a great part of this excess is of 
course due to the small price for admission. 
* * * 


4,210,592 


The receipts of the Eiffel Tower continue to increase 
ata great rate; up to July 16, the total amount re- 
ceived from visitors ascending the tower was 75,992I., 





and during the week ending July 16, the amount received 
was 13,448/. At this rate the structure will be more 
than paid for before the close of the Exhibition. 
Besides the money paid for ascents, the rental charged 
to various concessionnaires amounts to a large sum. A 
new attraction has been recently added ; on the second 
platform a letter-box has been installed, and post-cards, 
provided with a special Eiffel Tower postage stamp, 
are on sale. A vast number of people take pleasure in 
writing from this height and in knowing that their 
letters will be collected from the tower box. 
* * * 


The hydraulic railway is a novelty attracting much 
attention at Paris just now. It is the development of 
an old project of Girard, the well-known French 
hydraulic engineer. The trains are without locomo- 
tives and the carriages without wheels, being sup- 
ported on broad rails raised some distance above the 
ground by metal blocks. Before the train is set in 
motion water under pressure is forced through valves 
in these bearing blocks, so that the latter are lifted off 
the rails and are carried on a thin film of water. The 
same agency is employed to propel the trains, a pipe, 
conveying water under pressure, being laid in the centre 
of the track ; from this pipe at short intervals rise stand- 
pipes with peculiar shaped nozzles controlled by a tap. 
Beneath each carriage is a long framein which area num- 
ber of pallets, the surface of which can be acted on by 
the jet escaping from thenozzles. The action isextremely 
simple; the train being water-borne, and therefore 
having its friction reduced to a very great extent, is 
set in motion, and as soon as it passes the first stand- 
pipe opens the valve controlling the nozzle, when a 
stream of water under pressure is forced against the 
pallets under the carriages, accelerating the speed of 
the latter. As soon as each carriage passes, the valve 
controlling the nozzle is shut, and remains closed until 
the succeeding carriage opens it. The plans of M. 
Girard have been worked out in their present form by 
M. Barré, who claims many advantages for the system. 
The length of line laid down on the Esplanade des 
Invalides is about 200 yards, and the speeds attained 
are very considerable. The system possesses many 
points of great interest. 

* * * 

The harvesting season will be an early one this year 
in France, and consequently the reaping trials con- 
nected with the Exhibition, which were to have com- 
menced on the 20th, were fixed for the 19th, 20th, and 
2ist. On the last day the President of the Republic 
visited the trial grounds near Noisiel, where the factory 
of MM. Menier is situated. 

* * * 


Eleven years ago we published a description of the 
Menier chocolate works at Noisiel ; since that time the 
famous establishment has grown largely in dimensions. 
To-day it employs 1500 men, and the yearly turnover is 
60,000,000 francs. The total output is 50 tons of choco- 
late a day, and the value of tinfoil used for wrappers is 
500,000 francs a year ; 600 workpeople are occupied in 
packing alone. About 400 horse-power is used regu- 
larly in the works; under ordinary circumstances this 
is supplied by the water-power of the Marne, but in 
times of drought it is replaced by steam. The 
greater part of the raw material is obtained from the 
Menier plantations in Nicaragua. The Noisiel works 
were established in 1816, and have been controlled by 
three generations. The well-known chocolate appears 
in various parts of the Exhibition. 

* * * 


On Wednesday the President of the Republic paid a 
second visit to the British Section, where he was re- 
ceived by Mr. H. Trueman Wood, the Commissaire 
Délegué. On this occasion M. Carnot devoted his 
attention to the Machinery Hall and the various de- 
tached exhibits of this country. The persistent energy 
shown by the President in officially visiting every 
part of the Exhibition is very remarkable, and is the 
best possible proof of his devotion, not only to the 
great undertaking, but also to French interests. It 
would have been so easy for him to have made a few 
cursory visits, and then have abandoned a work of 
extreme fatigue and of doubtful interest to one carry- 
ing so heavy a load as that of the Republic. Certainly 
no section of the Exhibition, and scarcely an exhibitor, 
has been neglected by M. Carnot, and his efforts have 
largely helped to popularise the Exhibition. 





INDUSTRIAL NOTES. 

THE labour correspondent to the Board of Trade 
says: ‘* Thereturns sent in this month from the pri - 
cipal organisations of skilled trades show the labour 
market to be in a remarkably prosperous condition.” 
‘‘Improvement in demand and increased remuneration 
is the order of the day. This advance is most clearly 
indicated in the shipbuilding trade, in the allied engi- 
neering industries, and in those branches of production 
and manufacture which supply them with material. 
The activity in the shipbuilding trade is almost un- 
precedented. There is, indeed, still a proportion of 
unemployed reported of 3 per cent., but this is almost 
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entirely due to the still pending strike of rivetters on 
the Clyde, which affects at least 700 men.” If it were 
not for this dispute the proportion would only be about 
.63 per cent., or about six in 1000. In point of fact 
the actual ratio of unemployed is now less than the 
average of that golden year in the iron shipbuilding 
trade, the year 1882. In seven societies of the engi- 
neering trade, representing engine and machine build- 
ing, iron founders, smiths, and pattern makers, with 
an aggregate of 85,000 members, the percentage of men 
out of work is only 1.75, as against an average for 
the same societies in July of last year of 5.2. In the 
iron and steel manufacture work is plentiful. 





The final notice for the forthcoming Trades Union 
Congress, to be held in the Gilfillan Hall, Dundee, on 
September 2, and five following days, has just been 
issued. These congresses were first instituted in 1868, 
at Manchester—the one now to be held being the 22nd 
of these yearly assemblies. A credential form is sent 
with the notice, and societies are requested to fill it up 
properly, in compliance with the standing orders, 
which are reprinted as amended at the Bradford con- 
gress held last year. The order of business is laid 
down for the first day’s meeting, and for the second to 
the close of the president’s speech. After that is con- 
cluded and the usual vote of thanks is accorded, the 
congress will proceed to discuss the Parliamentary 
Committee’s report for the past year, including the 
several matters there dealt with. The proposed Par- 
liamentary programme for the next session consists of 
nine subjects, including the Employers’ Liability Bill, 
the question of steaming in weaving sheds, amendment 
of the law of limited lability, certificates of compe- 
tency for men in charge of steam engines and _ boilers, 
factory and workshop inspection, attendance of rela- 
tives of miners at coroners’ inquests, co-operation, 
representation of labour in Parliament, and the report 
of the committee on the vote of the trades on the eight 
hours’ question. The latter will be the burning ques- 
tion at the congress, and may occasion some lively 
scenes. 





The ironworkers in the Warrington district have 
been in a state of ferment for some little time. At a 
meeting held on the first of the present month a pro- 
posal was submitted to give fourteen days’ notice for 
an advance of wages, equal to that conceded to the 
northern ironworkers, and to be paid from the same 
date. The reasons given in the resolution for such 
notice was that the employers’ section of the Midland 
Wages Board viewed with indifference the question of 
forming a sliding scale, on a fair basis, to regulate the 
wages in the district. The consideration of that reso- 
lution was postponed for a fortnight. At a mass 
meeting recently held that resolution was discussed, 
and several amendments thereto were proposed and 
rejected. In the end it was resolved, ‘‘ That no action 
be at present taken by the operatives,” so that the 
whole matter rests where it did at the commencement 
of the present month. The question of Monday work 
was then considered. At the meeting held on the Ist 
instant the men resolved to discontinue work in the 
Warrington district on and after Monday, July 15. 
Communications passed between the employers and 
the men, the former in some cases condemning the 
proposal, in others consenting to let the men off in 
summer, but not throughout the winter. In the end 
the men resolved to abide by their resolution, as 
Monday work involved Sunday work, and five days a 
week were, they considered, enough for ironworkers to 
endure. The millmen, it was pointed out, will suffer 
loss and inconvenience if the resolution is insisted 
upon, and Monday work is abolished. 

In the Sheffield and Rotherham district the iron and 
steel trades are exceedingly busy, and the reports are 
most encouraging for the future. The workmen are 
agitating for higher wages in many departments, and 
in some cases their demands are conceded, either wholl 
or partially. At the Bessemer works a strike too 
place a fortnight ago, but the men restarted last week 
on the old terms, for the present. In other instances 
the men get what they ask for, in others they accept 
one-half as a compromise. The Shah of Persia wit- 
nessed the rolling of some armour plates at Messrs. 
Brown’s works during his visit to Sheffield ; but he 
disappointed the managers and men at Messrs. Cam- 
mell’s works where preparations had been made for 
— the largest armour plate ever rolled in Shef- 

eld. 

In the North Staffordshire district the iron trade 
is reported to be in a satisfactory condition. In con- 
sequence of cooler weather, the output has increased, 
and there is a prospect of more work in the district. 
The price of iron has advanced nearly 1/. in the past 
quarter, the men are therefore asking when they will 
share in the advance, by a rise in wages. They think 
themselves entitled to 15 per cent. advance. The 
mill furnacemen at Tunstall Iron Works have a dis- 
pute on as to the —_ of helpers, and only one 

. The men at the other mills are 


man remains at wor 
joining in the strike. 
In the Cleveland district a strike has been averted 








by timely concessions. It appears that the sliding 
scale in operation for the past two years at Messrs. 
Bolckow, Vaughan, and Co.’s Eston Steel Works, 
ceased to operate a short time since. On its termina- 
tion negotiations were entered into between the 
manager of the works, for the company, and Mr. Trow, 
on behalf of the Iron and Steelworkers’ Association, 
with the view of fixing the wages for the future. As 
the last report of the accountants only gave the men 
4 per cent. advance, the latter refused to renew the 
scale on the same conditions as before. The firm 
thereupon offered 2} per cent., instead of the 4 per 
cent. on the basis of the scale. This offer the men 
refused. After further negotiations the employers 
raised the offer to 44 per cent., in addition to the 4 
per cent. shown by the former scale—making a total 
advance of 5 per cent. This offer the men accepted. 
The men are now enjoying a total advance of 84 per 
cent. increase on the wages of January, 1887. ‘lhe 
ascertainment is now to be made every two months 
instead of three months as formerly, and the scale is 
to operate on the basis of sixpences, instead of shillings 
as heretofore. The new scale is to continue in force 
for the ensuing two years. The representatives of the 
men say that the price of pig iron is kept down by 
merchants’ and outsiders’ stocks by from 6s. to 8s. per 
ton, and they urge that the stocks and warrant stores 
should be reduced in quantity. 





The question of Monday work has been officially con- 
sidered by the Standing Committee of the Board of 
Conciliation and Arbitration for the Manufactured Iron 
Trade for the North of England, upon the resolution 
presented by the representatives of the workmen, as 
passed at the recent general conference held at Man- 
chester. After a pretty full discussion of the subject 
the following resolution was unanimously adopted by 
the Standing Committee: ‘‘ That the question of 
Monday work in forges and mills having been dis- 
cussed, it was decided to consider the subject fully at 
the half-yearly meeting of the Board of Conciliation to 
be held on Monday, the 22nd instant, and the Stand- 
ing Committee recommend that, meanwhile, work shall 
continue as heretofore.” This resolution was cent to 
all the members of the association. The decision of 
the Board will be important, because it will govern to a 
great extent the action of the workmen and employers 
allover the country. There can be nodoubt but that 
the Board will carefully and fairly consider all the 
pros and cons of the question, and the effects of the 
concession demanded—upon employers and workmen 
alike, and upon the general iron trade of the country. 
No better tribunal could be found to discuss so far- 
reaching a proposal, as the cessation of Monday work. 





The wages question in the mining districts generally 
is settling down, the Yorkshire compromise being 
conceded with few exceptions. In the Leigh district 
of Lancashire, where 1700 were on strike, an offer 
made to the men was, after some demur, accepted, and 
the men agreed to recommence work on Wednesday, 
the 24th inst. The dispute has been carried on with 
good temper and good feeling on both sides. The 
strike in the Radstock district of Somersetshire still 
continues ; but there are indications that a more 
serious consideration of the matters in dispute has 
been determined upon by the coalowners. The wages 
of the miners in this district are said to average less 
than 2s. 6d. per day. Meanwhile the men, who are 
well supported, show no inclination to resume work, 
except at the advance demanded. Of the total on 
strike, 2400 are union men, and only some 300 non- 
union men. In some parts of Derbyshire the advance 
has not yet been conceded ; while in other parts it is 
alleged that the 5 per cent. advance has been given, 
but that the men get no advantage because of certain 
deductions enforced at some of the collieries. In South 
Wales the agitation fora 10 per cent. advance is being 
carried on vigorously. The men also demand weekly 
payments, and a sliding scale as proposed by the union. 
It is probable that a great strike will take place on 
August 1, unless an agreement be arrived at before 
that date. At Great Bridge some 5000 miners are on 
strike for the 5 per cent. advance. 

The Durham miners are still agitating for 20 per 
cent. advance. Some of the coalowners have offered 
5 per cent. on August 1, and another 5 per cent. on 
November 1, or, as an alternative, that the whole 
matter be referred to arbitration. Meanwhile meetings 
are being held, at which the miners for the most part 
refuse the masters’ offer, and adhere to the demand for 
20 per cent. advance. The County of Durham Colliery 
Enginemen’s Association have resolved to adhere to 
the 20 per cent. demanded, to refuse the masters’ offer, 
and to agree to no settlement as satisfactory unless the 
eight hours’ day or per shift be included. 

In Scotland affairs are still less promising. While 
in England the advance in wages is being generally 
conceded, in Lanarkshire the coalowners have agreed 
to enforce 2$ per cent. reduction. At Galston the 
miners are expressing a determination to’ work only 
five days per week until the advance is conceded ; and 
if not conceded by August 1, to strike. 





THE NEW GOLIATH RAIL. 

AFTER three years’ experience Mr. Sandberg has 
seen reason to introduce some modifications into his 
Goliath rail, and to introduce an 1889 pattern. It has 
been found that the big rail-head, owing to the rapid 
rate of manufacture in modern mills, does not wear 
well, inasmuch as the hardness is only on the surface, 
and not in the interior of the rail-head. It is conse- 
quently preferable to have a wider rail-head instead of 
a thicker one. This modification offers a better bear- 
ing for the fish-joint, without sloping the sides cf the 
rail-head, as has been largely done in America, and 
now abandoned by reason of the side friction to the 
tyre flange. The increased area of contact between 
the tyre and the rail prevents the pressure exceeding 
the limit of elasticity. 

The new Goliath rail (see engraving on page 115) has 
been designed with a head of 3 in. width, instead of 
28 in., and 1? in. depth, instead of 1g in. The distribu- 
tion of weight in the new and old patterns is as follows: 


New. Old. 
per cent, per cent. 
Head ... 45.5 43 
Web 22 22 
Flange 32.5 35 
100.0 100 


The top surface is made rounder than formerly, the 
radius being 8 in. instead of 10 in. As to the flange, 
Mr. Sandberg advises the abandonment of the plan of 
fixing the flange directly to the sleeper, and recom- 
mee. 3 the adoption of a steel baseplate of sufficient 
surface, say 12 in. by 8 in. and 4 in. in thickness. This 
is to be fixed to the sleeper by thin fang-bolts, and the 
rail is to be connected to it by clips and steel keys. 
This, he considers would make a permanent way, 
equally as good and safe as that of the English bull- 
head rail, and at somewhat less cost. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 13, 1889. 

BusinEss has begun to improve. Money is easy 
after the disbursement of over 100,000,000 dols. In- 
vestments are sought after in all excepting railway 
channels. The investments in railway securities 
average over 3,000,000 dols. per week ; 5,000,000 dols. 
worth of bonds of the Savannah and Western Railroad 
are offered to-day. The New York City banks hold 
5,000,000 dols. in excess of the legal reserve. Financiers 
are apprehending some little financial stringency in 
September, when the fall trade sets in. No steps are 
being taken by the National Government to adapt our 
financial system to the changing conditions when more 
money will be needed. Rates of interest have ad- 
vanced. The last gold shipment a week ago was 
2,500,006 dols. The gold and silver mines are being 
worked every year to better advantage. Better 
machinery is being used, and mining operations are 
being greatly extended. The development of coal- 
beds in the rainless sections of the far west continues, 
and numerous projects for the irrigation of at present 
waste regions are receiving the attention their im- 
portance demands. The iron trade is showing signs 
of life and animation. Business is looking up. Rail 
contracts are small. Western mills are securing the 
greater part of the midsummer business. Pig iron 
is nominally 50 cents higher than a year ago, and 
southern furnace companies have withdrawn their 
old quotations, having sold 50,000 tons to speculators 
during the past twelve months. There are just now 
fourteen furnaces projected in Tennessee and Alabama. 
Schemes to sell coal and ore lands are quite common. 
A party is now here offering for sale at 500,000 dols. 
43,000 acres of mineral land south of Chattanooga, 
where the outcropping veins run from 2 ft. to 8 ft. 
thick, and on the same property, in proper geological 
position, are veins of workable coking coal. Other 
valuable tracts are offered and investors are sometimes 
at a loss just what to take hold of. This is a great 
time for investing in lands at low prices. Population 
is steadily appreciating the value of lands in the States, 
especially mineral and timber lands. In a few years 
many now offered at 5 dols. to 25 dols. per acre will 
double in value. English syndicates are operating suc- 
cessfully and on a large scale in many localities, mostly 
in the south. All the large machinery, engine, boiler, 
and pipemaking establishments are quite busy, the 
pipemakers especially. Pipe lines to carry natural 
gas and crude petroleum long distances are under con- 
struction in three or four States, viz., Pennsylvania, 
Ohio, Indiana, and Kentucky. The latter State is 
offering the most tempting opportunities just now. 
Pipe mills are crowded with work. The structural 
iron mills are leaded up. Specifications for 10,000 
tons have been completed and are now in hand. Forge 
iron ranges at tide water from 14.25 dols. to 15.25 dols., 
and No. 1 foundry 16.50 dols. to 18 dols. Beams and 
channels, 2.80; angles, 2 cents; tees, 24; bar iron, 
14 cents to 2 cents ; nails, 1.75 dols. to 2 dols. per 50 Ib. 
keg ; muck bars are 28 dols. ; steel plate. 2.25. 
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14° bore H 
To Brine Pump 
I bore Amongst the advantages claimed by the owners of 
the Yaryan patent are the following : 














The system of ‘‘boiling down” large volumes of 
| water with the consequent injurious deposit of scale is 
| avoided. There is never more than a small quantity 


| of water in the machine at any one time, whilst the cir- 










| culation throughout is rapid and compulsory. As 
| there is no deposit or scaling the specified output is 
| permanently maintained. It may be observed in re- 
| ference to this point that the above trials were made 
after the machine had been at work 48 hours. The 










































heating surface is more effective, unit for unit (over 
cent. per cent. is claimed), than in other evaporators, 
so that size and weight of the apparatus is much less. 
As steam from the boilers is never in contact with the 
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On the present page we illustrate the Yaryan marine | 


vapour which supplies the fresh water there is no taint 
from lubricating oils, &e. The action of the machine 
being automatic and continuous, very little attention 





can be used for potable purposes, together with the 

















evaporator and distiller, an apparatus which is now | resultant of the second evaporation. The condensed 
being introduced by the British Yaryan Company, of | brine from the second evaporation falls to the bottom 
39, Palmerston-buildings, E.C. |of the second separator and is drawn off by a brine | 


The chief feature of interest in this condenser is that | pump. The second separator and effect are in direct | 


the water to be evaporated is introduced in the form | communication with the condenser of the ship’s reer 





. | . . 
of a spray, and that the vapour generated in the appa- | so far as the brine to be evaporated is concerned, and, 





ratus itself is used for further evaporating the water. | 

In our illustrations, Fig. 1 isa longitudinal elevation | 
partly in section, Fig. 2 is an end elevation partly in | 
section, and Fig. 83a plan. The two long flat vessels | 
A! and A’, which lie in a position parallel to each | 
other, are the evaporators proper, or first and second | 
effects as they are called, while the other two vessels, 
B' and B?, standing in a vertical position between the 
others, are the separators. The method of operation 
for an apparatus fitted on board a steamship would be 
as follows. Steam is taken from the boiler or from 
the intermediate receiver of the engine, as considered | 
desirable, and is admitted to the first effect. This 
has tubes running through it as shown, after the 
manner of an ordinary surface condenser, and salt 
water taken from the circulating water of the engine 
condenser being admitted through the pipe F' con- 
trolled by a valve G' known as the manifold, the | 
steam imparts its heat to the salt water in the tubes, | 
and partly evaporates it, the steam becoming con- 
densed. In order to facilitate the evaporation of the | 
salt water it is subject to a vacuum by being in con- | 
nection with the condenser. The condensed steam is 
returned to the hot-well of the engine by the pipe J! 
to be used again as boiler feed. The mixed brine and | 
vapour from the first effect are taken through the pipe 
D' to the first separator B'. Here by a series of baffles | 
the brine is separated from the vapour. The former 
falls to the chamber C', and is taken by the pipe F? to 
the second effect, being introduced through the mani- | 
fold G2. The vapour separated from the brine passes 
through the pipe E! to the second effect. We have | 
thus again brine and vapour respectively inside | 
and outside the tubes, the vapour acting as an 
evaporating agent, whilst the brine is further evapo- 
rated. In this case, however, the vapour has been | 
obtained from the water of which the brine has 
formed a part, and, as they were both mixed together 
in the first separator, it is evident they must have 
approximately the same temperature. It may be asked, | 
therefore, how the vapour will further vaporise the 
brine? The answer is very simple. In the first | 
separator the vapour was generated at a vacuum of | 
14 in., but in the second effect the brine is subject to 
only the pressure of the ship’s condenser, or say a 
vacuum of 27in. or 28 in. The same process goes on 
in the second effect as in the first, with the exception 
that the vapour which acts as the heating medium 


| siderable extension. 


|a reducing valve. 


|and engineering firms. 


jand trustworthy body. 


therefore, a good vacuum is maintained. 


pressure below that of the atmosphere to that required. 

The apparatus we have described is that which is 
considered best adapted for ordinary use on shipboard. 
It will be evident that the principle is capable of con- 
For instance, the heating steam 
might be taken in at considerable pressure, say 60 lb. 
or 100 lb., and the heat abstracted from it utilised by 
means of many successive stages. Working as de- 
scribed above has a great advantage in economy. 

The British Yaryan Company have established an 
experimental installation, consisting of a double effect 
distiller, at Holyhead, in order to illustrate the work- 
ing. Steam is taken from two boilers, which are also 
used for working the various pumps required. The 
boiler pressure is 50 lb., but this is reduced to 2 Ib. by 
Last week a trial ran was made in 
order to test the apparatus. There were present Mr. 
J. Melrose, of the Controller’s Department, who repre- 
sented the Admiralty, Captain Seoane, of the Spanish 
Navy, representatives of Lairds and other shipbuilding 
Captain Grenfell and Mr. 
Soper attended on behalf of the company. 

The following are the records taken : 


Boiler pressure aie — 50 Ib. 
Steam pressure in Ist shell aso 
14 in. 


Vacuum in Ist separator ... 
2n ” 
Density of sea water ee 
a brine discharge 
Amount of feed for 24 hours 
brine * se 
pure distilled water ... 


<< Cans 

5 deg. Twaddel 

- 5 tons 
194 ,, 
253 ” 


It would, of course, be interesting to know the 


” 
” 


quantity of steam from the boilers required to produce | 
the 25? tons of fresh water in order to determine the | 
To give due value to) 


efficiency of the apparatus. 
the figures, however, it would be necessary to com- 


pare them with like data taken from other preted repent ne Poh 

| zontal, and vertical engines, windin 
mining machinery and pumps. The 
y Me 


used for a similar purpose. The problem of obtaining 
fresh from salt water is one of such great importance 


in the present day that it would be a great boon to the | 
shipowning community and marine engineers if a set | 
of competitive trials could be made by some reliable | engines which the 
The Admiralty could well | an exposition of all’ 
| engine practice, 


undertake such a task, 


A valve is| 
introduced for the purpose of regulating the degree of | 





is required. The apparatus is easy of access for exami- 
nation and can be readily washed out if necessary. 

Messrs. Mather and Platt, of Manchester, are the 
manufacturers of the experimental apparatus at Holy- 
head, and conducted the trials for the Yaryan Com- 
pany. 





KAYE’S RAILWAY LOCK. 

WHEN the door of a railway carriage, fitted with 
Kaye’s lock, is slammed, the bolt is automatically shot 
to its full extent. Further, the bolt being wedge- 
shaped, and being under the action of springs, the 
door is not only secured, but is wedged and so held 
against vibration and rattling. To open the door the 
handle must be turned completely back, and held so 
against the opposition of the springs, until the door is 
opened far enough for the bolt to clear the striking 
plate. The bolt is then caught and locked in its back 
position, or very nearly so. 

The mechanism by which these ends are attained 
is clearly shown in the engravings on page 114. 
The most novel feature of the whole is the cam bolt D 
with its corresponding incline J. The purpose of this 
cam is to knock away the stop C when the door is 
completely closed, and allow the springs to shoot the 
bolt A from the back position (Fig. 1) to the forward 
position (Fig. 3), at the same time turning the handle 
so that the guard may know that the door is secure. 
When the door is open the bolt A protrudes slightly 
from its case ; when the door is closed the point of the 
bolt rides up the incline H, and isso far pressed back 
as to relieve the pressure on the stopC. At the same 
time the cam D rides up the blind incline J. and at 
the right moment forces out the stop, when the springs 
shoot the bolt into the bolt hole I. 

This lock, which is made by Messrs. Joseph Kaye 
and Sons, Leeds, and 93, High Holborn, London, 
appears to fulfil the requirements of railway traffic 
very completely, and is worth an exhaustive trial on 
the various lines. 





CaTALOGUE.—We have received from Messrs. Davey, 
Paxman, and Co., of Colchester, a copy of the May edition 
of their general catalogue. It contains illustrations and 
particulars of portable, semi-portable, undertype, hori- 
and hoisting engines, 
igh position obtained 


i 
ssrs. Davey, Paxman, and €o.. in the Royal 


Agricultural Society’s and Society of Arts’ trials, lends 
not only a commercial but a high scientific interest to the 


turn out, and renders their catalogue 
that is best worth knowing in steam 
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AUTOMATIC STRESS-STRAIN DIAGRAMS OF 





“BULL” METAL. 
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ENGINES OF THE R.M. PADDLE 
STEAMER ‘ COBRA.” 

On our two-page plate we commence the publication 
of a set of engravings of the R.M. paddle steamer 
Cobra and her machinery. The vessel has lately been 
constructed by the Fairfield Shipbuilding and Engi- 
neering Company, Limited, for Messrs. G. and 
Burns, and is to run between the Clyde and Belfast. 
She is of the following dimensions: Length, 275 ft. ; 
breadth, 33 ft. ; depth to promenade deck, 22 ft. 6 in. 
The machinery consists of a set of compound diagonal 
surface-condensing engines of 4000 indicated horse- 
power. The cylinders are 50 in. and 92 in. in diameter, 
with a stroke of 5ft. 6in. Steam is supplied by four 
single-ended boilers, each 14 ft. 6 in. in diameter by 
10 ft. 3 in. long, with twelve furnaces. 

In an early issue we shall complete the views of the 
vessel, and shall then publish a full description, in 
addition to the few particulars given above. 








BULL'S PATENT METAL. 

THE extending use of steam at very high and steadily 
increasing pressures, necessitates the use of special 
materials for boiler fittings and working parts of steam 
engines exposed to the correspondingly high tempera- 
tures. Time-honoured gun-metal which has done such 


good service for low pressures is quite unreliable at a | 


pressure of 200 lb. per square inch, the temperature of 
which is 388 deg. Fahr. 

With a view to ascertaining the properties of Bull 
metal at high temperatures, a series of experiments 


have recently been carried out by Mr. W. H. Stanger, | 


of the Broadway Testing Works, Westminster. The 
tests were made on a 50-ton Buckton machine fitted 
with Wicksteed’s autographic diagram apparatus. The 
results of the test with the accompanying stress-strain 
diagrams are given in the annexed Table and illus- 
tration, 


Broapway Testing Works, Westminster, S. W. 


Report upon Six Specimens of Rolled “‘ Bull” Metal rece 
Company at vari 





ring furnace. A series of bafilers on the end of this flue 
prevented the stream of hot gases as they entered from 
playing directly upon the specimen; they were again 
spread by a loosely fitting circular sheet-iron plate in the 
lower part of the air bath. At first considerable 
difficulty was experienced at keeping even a moderately 
constant temperature in the apparatus; even when a 
double air-bath was tried the top would get much 
| hotter than the bottom, or vice versa; this obstacle has 
| been very effectually overcome in a simple and 
jingenious manner. A small fan 4} in. in diameter, 
| geared up to run at a high velocity, was placed in the 
| air bath, and served to keep the air thoroughly stirred 
| the whole time. It was driven by hand from the out- 
| side by means of a catgut bow, working on a small 

ulley and gearing to give a speed of about 2000 revo- 
utions per minute; the reversal of motion at each 
stroke of the bow also served to increase the stirring 
efficiency of the fan. It has proved so thoroughly 
effectual that the temperature in the casing can now 
be regulated to the greatest nicety by adjusting the 
gas supply and by opening or closing shutters at the top 
of the bath. 

The attachment necessary for taking stress-strain 
diagrams was arranged exactly the same as in cold 
testing, sufficient clearance being allowed in the casing 
to = any interferance with the extension wire. 
Holes were made in the side to allow of thermometers 
being placed close to the specimen; after the requisite 
| heat had been attained, the temperature was allowed 
| to remain constant for about a quarter of an hour 
before the stress was applied, and during the test the 
projecting ends of the bars were clipped in the jaws of 
| the machine in the usual manner. 

All the specimens were turned down from rolled 
bars about lin. in diameter. The extension was 
measured on a length of 10in. ; in some instances the 
original bars were not long enough for two such lengths; 
hence some of the cold tests were made on 6 in.; for 








ived from the Maxim-Nordenfelt Guns and Ammunition 
ous Dates in 1889, 




























































































Condition as Received, Plain Rolled Bars. Condition as Tested, Turned. 
3 Extension On Original Area, On Final Area. gs 
“i e hs = ee 
2 3 ‘ j i ° 
g 32 3 Elastic Maximum Breaking | #3 
g é Limit. Stress. Stress. se. 
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|g /a|4 8 £2 | 8a) 8a | ga| sa | 2a | oe 
| in. |sq. in.|p.c. |per cent|per cent) per cent | | | | 
| on 8 in. | on 6in. | . 
967 | None | 0.930 | 0.679 37.4) 16.4 18.3 30.0 |64,330] 28.72 | 73,240! 32.69 | 117,000 | 52.28; 5.79 Ordinary temperature. 
| on 10in. |_ Silky fracture. 
972 | a 0.913 | 0.655 |50.5; 14.6 19.8 36.0 | 47,190} 21.07 | 56,770) 25.35 | 114,800 | 51.24 4.84 |Temp. 400 deg. Fahr. 
| "lon 10in. | | | Silky fracture. 
973 99 0.918 | 0.662 49.1} 12.7 18.0 40.0 {50,760} 22.66 | 60,710 27.10 | 119,250 | 53.24 | 4.65 \Tem . 800 deg. Fahr. 
| on 6 in. | | | Silky fracture. 
789 | 4, 0.874 | 0.600 36.8) 31.5 31.5 40.5 |42,930] 19.17 | 67,980 80.35 | 107,600 | 48.05 | 8.55 Ordinary temperature. 
| on 10 in. | | | | Silky fracture. 
807 99 0.902 | 0.639 61.4) 29.2 37.1 56.0 | 40,210} 17,95 | 54,760) 24.45 | 141,700 | 63.25 | 8.61 (Temp, 400 deg. Fahr. 
| on 10in. | | | Silky fracture. 
808 | ,, 0.900 | 0.636 60.5] 29.6 36.0 65.0 | 89,450, 17.61 59,700 26.65 | 151,250 | 67.52 8.78 “ 300 deg. Fahr. 
| | on 10in.| Silky fracture. 
970] 5, 0.910 | 0.650 |23.2; 11.6 21.0 | 64,060} 28.60 | 79,360 35.43 | 103,880 | 46.16 | 3.99 (Ordinary temperature. 
Silky fracture, 
The Maxim-Nordenfelt Guns and Ammunition Company, Limited, y 
Erith Foundry, Erith. (Signed) W. Harry STANGER, 


Mr. John Goodman, who personally conducted the 
testing, devised a simple but thoroughly effective 
apparatus for the purpose. A sheet-iron casing 10 in. 
in diameter and 18 in. high, covered with thick asbestos 
board, completely surrounded the test specimen, which 

assed through loosely fitting holes in each end. The 

ower part of the case was provided with a flue having 
a funnel-shaped end pointing downwards to receive 
the hot products of combustion from a Fletcher’s gas 


pp. J. GoopMAN 
(Various dates). 


purposes of comparison the extension on 6 in. is also 
given ; the bars were marked out in inches throughout 
their whole length in order to get the extension on the 
2in. immediately at fracture. 

It will be seen that the influence of the high tem- 
peratures increases the toughness and ductility of the 
metal, as indicated by the extension and the reduction 
in area. The elastic limit and maximum stresses are 








reduced in about the same proportion, but even at 





400 deg. Fahr., the temperature of steam of 225 lb. 
square inch aes the strength of rolled Bull 
metal is equal to that of mild steel. The fractures 
show a beautifully fine silky appearance of great uni- 
formity. 

The cold stress-strain diagrams exhibit the peculiarity 
found in certain rolled alloys, that the metal does not 
extend gradually as in iron or steel. We were present 
on one occasion when some of this metal was bein 
tested, and although the load was steadily an 
smoothly applied by the new hydraulic appliances that 
Mr. Stanger has recently had fitted to his machine, 
yet the steelyard rose and fell right throughout the 
test as though the material were passing through a 
series of elastic limits or yield points. The beauti- 
fully regular and smooth curves obtained from this 
metal when hot, and with the majority of cold ma- 
terials, proves that the action is peculiar to the metal ; 
we were also informed that certain other high-class 
rolled alloys give exactly the same results, 

Bull’s metal is being manufactured at Erith by 
Messrs. the Maxim-Nordenfelt Guns and Ammunition 
Company, Limited, under a sole license for the United 
Kingdom, and under the management of the inventor. 
It is gaining ground among engineers for hydraulic and 
marine work. The licensees are using it extensively in 
connection with their own manufactures ; and their 
special fuzes are either cut from bars by automatic 
machines or finished from stampings; the material 
must, therefore, possess perfect uniformity combined 
with extreme malleability and great strength, all 
other alloys tried for this purpose have proved unsuc- 
cessful. In connection with their guns and gun car- 
carriages the alloy is largely used in the form of cast- 
ings, possessing almost twice the strength of good 
gun-metal, and therefore allowiny of great reductions 
in weights and dimensions. For the same reason the 
metal is used for the moving parts of high-speed 
engines, where strength and lightness are of the 
greatest importance. 





ON WARP WEAVING AND KNITTING, 
WITHOUT WEFT.* 
By Mr. Artuur Pacet, of Loughborough, 
Vice-President. 


(Concluded from page 91.) 


WE will now follow the movements of the hooks C, and 
explain how these are affected. The row of hooks is held 
by the hook plates C1 in the hook bar C2, Figs. 15 and 36, 
in the same way as the needles are held in their bar. The 
hook-bar C2 has attached to its lower edge two arms C3, 
which are jointed by pins C4 to the two arms C5 of the 
rocking shaft C6; at the other end of each of these two 
arms C5 there is a bowl or truck C7, which is moved away 
from the main shaft F by a cam The springs C9, 
which are attached at their upper ends to the hook bar C2 
and at their lower ends to the bar C10, pull the hook bar 
end row of hooks downwards, and so keep the two bowls 
C7 pressed against the two cams C8, ona always pulled 
towards the centre of the main shaft F. The lengths of 
the downward movements of the row of hooks C are con- 
trolled by the two double-hook controlling hooks C11, 
which take hold of or stop the four projections C12 
attached to the arms C5. The positions of these two 
double-hook controlling hooks Cll are controlled by the 
actions of the two wedges C13, attached to the bar C14, 
which slides longitudinally in slides or bearings attached 
to the machine, similarly to that described in connection 
with the movements of the needles B. Thus it will be 
seen that, by sliding the bar C14 with its wedges C13 to 
and fro longitudinally, the distances of the downward 
movements of the hooks C are easily controlled. The 
upper ends of the hooks C rest upon and slide in the 
grooves in the front of the knocking-over bar D. . 

It will be seen that, when the needles B are pulling 
their loops from the threads through the troughs A agains 
the front of the hooks C, there must be a rather sudden 
snatch of the thread, which will then rest until the 
needles have advanced and again retired to this same 
spot, and are again pulling another row of hoops ; this of 
course again produces a sudden snatch upon the thread, 
and thereby causes a sudden small rotary motion of the 
beam on which the threads are wound. In order to pre- 


* Paper read before the Institution of Mechanical En- 
gineers at Paris, 
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In 
momentum of the beam, a certain amount of tension, drag, | this machine, by the arrangements which we will now 
or friction is requisite upon the beam ; and in consequence | follow, this can be done in about twenty to thirty minutes. 
of these sudden jerks of the threads, the beam has to| It will be seen that the troughs A are open (Figs. 1 to 
be suddenly started into rapid motion, and then stopped | 4), so that a thread can be passed into each trough with- 
suddenly and started again. In delicate yarns this, of | out threading the end of the thread through the trough ; 
course, is liable to break the threads, and thus cause the | and the open mouths of the troughs are at a distinct and 
speed of machine to be limited to a slow rate. To obviate | definite distance oo from one another. When in the 
this difficulty there is interposed near to the thread | warping machine the beam is full, the ends, after having 
troughs A an arrangement called a reservoir bar, which | passed through the reed K1 (which will be seen in Fig. 33) 
will be understood by reference to Fig. 15. The rod A24 | towards the beam, pass over and rest on another V-sha: 

is mounted in the machine so that it can revolve upon its | reed K2, and then there is placed under the threads a 
centre; and some arms A25, attached to the rod A24, | trapping bar K. All the threads in the warping machine 
carry another small rod A26, which revolves with the rod | (in this case 504, being half the width of the warp weaver) 
A24, After leaving the trough the thread is passed up | are lying over the trapping bar K, and all at exactly the 
and over the rod A26, and then down and under the rod | same distance apart from one another as are the mouths 
A24, and thence up to the beam A27, At the end of the | of the troughs. The wedge bar K3 is then placed over 
rod A24 is an arm A28, which is pulled by a spring A29 | the threads and over the opening in the upper part of the 
in the direction of the arrow A30, This keeps the rod | trapping bar K. The wedge bar K3 is then pressed down- 
A26 pressed against the threads ; but when the snatch or | wards into the opening in the trapping bar, as shown in 
sudden pull on the threads by the needles comes, this rod | Fig, 35; and this wedge bar now takes hold of or traps 


vent this motion from being continued too far by the | putting in a fresh beam and restarting the machine. 
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A26 gives way, and allows the threads to be drawn from 
it without producing any great snatch upon the threads ; 
and then, while the needles are performing the rest of 
their motions, the reservoir bars A24 and A26 are being 
moved towards their former position by the pull of the 
spring A29, and are thus drawing thread off the beam 
ready for the next row of loops. By this means the beam 
is kept steadily in motion at almost a constant rate, which 
of course enables the machine to be driven at a much 
higher speed than could otherwise be attained. 

In the ordinary warp-knitting or weaving machines at 
present existing the ordinary warp guide is used, as shown 
in Figs. 48 and 49. In the ordinary warp machine, when 
all the yarn on a beam is worked up and the machine re- 
quires a fresh beam, the ends are cut, the old empty beam 
is taken down, and a fresh full beam is put up. If there 
are (as in this machine) 1008 ends, the end of each thread 
in the machine has to be tied to each thread of the new 
full beam, or each of the 1008 threads has to be threaded 
through its warp guide; this of course necessitates the 
tying of 1008 knots, or the threading of 1008 ends, and 
ordinarily in an old-fashioned warp machine this operation 


takes about three hours; but as the speed of the old | 


warp machines is very slow the operation requires to be 
performed only about once in two or three or more days. 
As the speed of the new machine, however, is so much 
greater, namely, 120 courses per minute instead of only 
about from 30 to 50 courses per minute, a beam is often 
emptied in from one to two days ; and it is evidently very 
important that as little time as possible should be lost in 
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every one of the 504 threads, and at exactly the same 
distance apart as the mouths of the troughs. All the 
threads of the warp are then cut off on the creel side of 
the trapping bar; and the trapping bar with all the 
threads attached to it is now fastened to the cheeks or 
ends of the beam. When the beam is put up in the 
machine, the trapping bar is again loosed al the beam, 
and is brought down towards the mouths of the troughs, 
and placed into position with regard to the troughs, as 
shown in dotted lines in Fig. 36. It will thus be seen 
that, if the trapping bar is placed so that each thread is 
opposite to the mouth of a trough, and if the trapping bar 
is then pressed against the mouths of the troughs and 
made to descend and slide down to below the troughs, as 
shown in Fig. 36, all the 504 threads will have been 
threaded through their troughs. The same operation is 
then repeated for the other half of the machine; and thus 
the 1008 threads are threaded, and the machine is ready 
to be started again, in from twenty to thirty minutes. 
This is done by the girl who attends to the machine, with 
a younger girl to assist her during the time of threading- 
up, instead of requiring three persons for three to four 
10urs, 

In some goods, such as towels, bath-sheets, anti-macas- 
sars, and others too numerous to mention, it is very ad- 
vantageous to be able to make in the machine a fringe at 
both ends of each article woven, such as a towel. The 
arrangement for doing this is shown in Fig. 15. On the 
front of the machine below the hook bar is a fringing bar 
L, in which are held a row of hooks L1. When the 











machine is at work weaving, these hooks lie out of the 
way behind the fabric woven ; but when a fringe is re- 
quired to be made, the machine is stopped, and the 
fringing bar L and the hooks L1 are lifted up, so that 
the hooks pass upwards behind the fabric; and if the 
fabric is pressed against the hooks and the hooks are 
slightly lowered, they then lay hold of the fabric and pull 
it downwards, and so draw a long loop through every 
trough and round every needle ; the length of these loops 
is arranged to be double the length of the fringe required. 
The fringing bar L and the hooks L1 are then slightly 
lifted again, and the fabric is unhooked from them ; and 
the fringing bar is made to descend to its former position. 
The machine is then started weaving again in the ordinary 
manner ; and this locks and interweaves together all the 
long loops drawn by the fringing bar. After the fabric is 
all woven, the long loops are cut across the middle of 


their length, thus producing a thoroughly satisfactory 
fringe at each end of each towel or other article. It would 
unduly lengthen this paper were a detailed description to 
be given of all the arrangements by which these motions 



























































of the fringing bar are effected ; and these arrangements 
are much more simple to understand by seeing the machine 
than to describe in a paper. d 

Of course in an ordinary loom (with a warp and a weft) 
say 84 in. wide, if it were desired to alter the loom to 
weave say four widths of fabric with two selvedges to 
each width, there would be much expense in altering the 
loom, and a great loss of space in three parts of the 
loom to allow for the three oathies to lie in the space 
between the four widths of fabric; but in this machine a 
selvedge can be produced in a few minutes in any part of 
the 84 1n. width of the machine, without any expense, 
and with the sacrifice of only the space occupied by one 
needle, that is, in this machine 7; in. 

In warp fabrics of the class now dealt with, each sel- 
vedge thread has the full length of loop pulled from it by 
the needle during only every alternate row of loops ; and 
thus less thread is used in forming the selvedge than is 
required for the other threads of the fabric. Therefore, 
to produce a selvedge on any part of the width of the 
machine it is only necessary to take three threads from 
the beam, and to lead them to the back of the machine, as is 
shown in Fig. 15, where each set of three threads at each 
sair of selvedges of the fabric is led to and wound upon a 

bbin marked M. This bobbin is held by its axle in the 
forked guide M1, so that the bobbin M rests upon the 
narrow wheel or drum M2 fixed to the shaft M3, which is 
held in bearings at each end in the framing of the machine, 
and is driven from the main shaft at a suitable speed. 
As each set of three threads is led to the bobbin M, it is 
passed ———_ a guide M4, which has a traverse given 
to it so as to lay the thread equally upon the barrel of the 
bobbin M. To produce a pair of selvedges, two bobbins 
M5 are hung upon a rod M6 in the front of the machine, 
and upon each of these bobbins hangs a kind of flat hook or 
bonnet M7, which produces a regular and equal drag upon 
the thread as it is unwound from the bobbin. These two 
threads are led to the two outer of the three troughs from 
which the threads were led to the back of the machine 
from the beam, and are threaded through these troughs 
and led to the needles which are to be the selvedge 
needles ; if the machine is then made to weave in the 
ordinary manner, it will be seen that a selvedge will be 
thus produced at any part of the machine, with the loss of 
only 7; in. to each pair of selvedges. 

We will now follow the movements by which this 
machine produces shaped or fashioned fabrics, such as 
the bodies of vests for ladies, such bodies being shaped 
properly so as to fit the figure. 

is shaping of the fabric is produced as before men- 
tioned, by suitably moving the wedge bars B13 and C14, 
Figs. 23 and 24, and thus varying the lengths of the 
needle and hook pulls, and the widths of the fabric. 
These two bars, B13 and Cl4, are connected to a lever P 
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by the rods Pl and P2. The lever P works upon the 
fixed centre or pivot P3. Thus it will be seen that, by 
moving the lever P on its centre P3, both the bars B13 
and C14 are moved, and consequently the double needle- 
controlling hooks B10 and the double hook-controlling 
hooks C11 are also moved; and thus the lengths of the loops 
pulled by the needles and held by the hooks can be varied 
and controlled simultaneously by moving the lever P 
while the machine is running full speed. 

The main features of the mechanism which automa- 
tically controls these movements of the lever P and the 
bars B13 and Cl4 are as follows. A chain is caused to 
move in the direction of its length (on a suitable —_ 
through one link for each revolution of the main shaft of 
the machine ; and for this purpose the chain invented by 
the French engineer Vaucanson, and well known as 
‘*chaine Vaucanson,” has many properties which render 
it peculiarly suitable. Upon this chain are arranged two 
rows of inclines or wedge-shaped projections, at any 
desired intervals apart; each row of inclines sets in 
motion an arrangement of levers and ratchets with a worm, 
gearing into a rack on the wedge bar B13. One row 
of inclines causes the wedge bar B13 to move in one 
direction, and the other row causes it to move in the 
opposite direction. Thus, as the chain advances, an 
incline of one or other row comes into action, and then 
the wedge bars are moved in one or other direction, and 
consequently the length of the loops pulled is increased or 
decreased as is required ; and thus the width and shape 
of the fabric is governed by the number and position of 
the inclines upon the chain. 

The description of the many small and complicated 
details of this automatic mechanism for shaping the 
fabrics is not here attempted. Shaped fabrics are made 
automatically by this mechanism at the rate of 120 courses 
per minute, either upon the whole width of the machine, 
or with the whole width divided up into any desired 
number of divisions, Thus from three to five ies for 
shaped ladies’ vests, or from six to ten sleeves, can be 
made simultaneously, all fully shaped, at the rate of 120 
courses per minute without stopping, except for about 
three or four minutes to make a fringe or fnish at the 
commencement of each set. 

In some cases the machine is arranged for drawing the 
threads to be woven direct from the ends of the cops or 
cones as received from the spinners, without the threads 
being either re-wound, or = or beamed. In such 
cases the cops or cones of thread are placed upon a special 
stand or creel. Fig. 37 is an end view of the creel, Fig. 38 
is a front view of part of it, and Fig. 39 is a part plan 
with the top removed. The cones of thread R lof which 
only four are shown in each view to avoid confusion) are 
placed upon suitable pegs R1, which are set in rows one 
above another. Rows of top guides R2 are arranged so 
that one guide is over each cone of thread, and a corre- 
sponding number of guides R38 are also placed along the 
front of the creel ; each thread is passed from its cone 
through the top guide immediately above it, then through 
a front guide, and then to the machine. Two of these 
creels are placed behind the machine. Fig. 40 shows an 
arrangement of two creels, where the directions of the 
first and last threads only, from each creel, are shown 
by lines. Figs. 41 and 42 show how the threads are 
guided at the machine, and how the necessary tension is 
a Fig. 41 is a part section and Fig. 42a part 
ront view of the arrangement. Four fixed rods R4, 
reaching from end to end of the machine, are carried by 
brackets R5. Three movable rods R6 are fixed to side 
frames R7, which hook on to, and are free to turn upon, 
the top fixed rod R4 in such a manner that the movable 
rods R6 can be placed between the fixed rods R4 as shown ; 
or they can be turned into a position such as shown in 
dotted lines in Fig. 41. The threads coming from the 
creel are passed through the reed R7, and above the 
fixed rods R4, down to the thread troughs A. The mov- 
able rods R6 are then placed in position shown, and 
are held there by a screw Re. Thus it will be seen that 
the threads pass alternately over a fixed rod R4, and then 
under a movable rod R6; and by adjusting the screw R8 
the position of the movable rods R6 between the fixed rods 
R4 is regulated, and the tension on the threads can be in- 
creased or decreased to the required amount. 

The last point of peculiar construction which will now 
be noticed is the method of making the grooved part of 
the presser B14, where the walls of the grooves of the 
presser press upon the beards of the needles B. The 
presser B14 must have recesses or grooves formed in it, 
so that the hooks C can pass into these grooves when the 
rise above the fabric ; and thus there is only a small wall 
of metal at the side of each hook and over each needle, 
which wall has to stand all the work and wear of pressing 
the needle beards and guiding the tops of the hooks C. 
These walls should, therefore, be of hard and tough metal 
—in fact should be of tempered steel; and if they were 
formed by cutting or grooving them out of solid steel, the 
expense would be very great. To avoid this, each wall 
B15 is made separate, and punched out of steel plate of 
the shape shown in Figs. 46 and 47. Longitudinal re- 
cesses are planed in the bar B14, as shown in Fig. 43, for 
the walls B15 to fit into ; and they are placed in these 
recesses and there held at the right pitch (or distance 
apart) by a comb bar or chuck, and while so held are 
soldered to the presser B14, as shown in Figs. 43 to 45. 
Besides attaching each wall firmly to the bar, the solder 
fills up the spaces between the walls B15, except where 
the hooks C have to pass between them as shown. A 
—_ of such a presser is upon the table. 

There are many other points of peculiar construction 
and detail about this machine which might be interest- 
ing, but the description of which would take too much 
time. The machine itself can be seen at work in the 


Exhibition, and all details will be explained to those in- 
torested, 





THE RATIONALISATION OF REGNAULT’S 
EXPERIMENTS ON STEAM.* 
By Mr. J. MacrartaNne Gray, of London. 
(Concluded from page 92.) 

To render the nature of this reasoning clearer, let the 
E curve in the theta-phi diagram be made in steps. 
Let each of the variations of x take place wholly at con- 
stant temperature ; and let each of the variations of tem- 
perature be wholly for x constant. What has just been 
proved must hold good for each horizontal strip of area on 
the diagram, which by the First Law must at the limit be 


=v <p dé; and this quantity has now been shown to be 


for any one strip, AE. d@ = (48 + if x) dé. The heat 
W 
of segregation is therefore constant for saturated steam ; 
and the total heat from water at the temperature of melt- 
ing ice is therefore = 501.4 + 720. 
TW 

Or, let Fig. 15 represent d@ tangent elements of the 
primary curve A, and of the curve for saturated steam E. 
Let BE= 1 x ; then OB is the segregation curve. If the 

m 


heat of segregation is constant, AB = — 9%. If the 


heat of segregation varies, this equation will not hold 
good. — OB, for heat of segregation constant ; then 
d 


AB,=-#@ oe and @.B,B= - a d@, where S is the heat 
of segregation. 
Descending E, . 
pdv=6dE - dS — a (28) 


dpv=vdp+ddv= 2 d (x0) 
7 


vdp= — odE+dS + © ode+ * 2a0. 
™m m 


But 
edE=6dB,+dS+ | ade 
m 
vdp=—6dB,+ us xdO 
m 
or 


dp __0dB,, 7 
dd =—d@ . m 
By construction, 


0 7B. -AB,, and 
and by the First Law 
y PAK, 
do 


v 


7 
— 2=BE; 
m 


therefore 
AE=AB,+ BE. 


B 4 B = 0, 
or the heat of segregation is constant. 
It has now to be ascertained how ~« varies with the tem- 
perature. It has been shown how the slope of F is always 
greater than the slope of G or B, and that 


Therefore 


dG _ dF 

dg «dé 
. d, FG_1-2 dG, 
~ dé x ao’ 


but y 
FG= 2 z, and dG _AB 
m do @ 


2d_ 8 AB 
m'd0 1-26 ° 
2 z dé 
A dz= _— >. 
mn‘ AB 1-20 


TaBLe V.—Values of FG — me log (F FG) =a, 
Ui 




















FG. a. FG. a 
0.00001 1.03765 0,0020 0.44963 
0.00002 0.96046 0.0025 0.42528 
0.00003 0.91565 0.0030 0.49547 
0.00004 0.88337 0.0035 0. 
0.00005 0.85847 0.0010 0.37444 
0.00006 0.83817 0.0745 0.36182 
0.00007 0.82102 0.0050 0.35059 
0 00008 0.80616 0.0055 0 34047 
0.00009 0.79305 0.0060 0.33123 
0.00010 0.78133 0.0070 0 31512 
0.00013 0.75214 0.0080 0.30125 
0.00016 0.72905 0.0090 0.28913 
0.00020 0.70424 0.0100 0.27840 
0.00030 0.65919 0.0110 0 26878 
0.00040 0.62725 0.0120 0.26009 
0 00054 0 59397 0.0130 0 25218 
0.00060 0.58230 0.0140 0.24493 
0.00070 0.56523 0.0150 0.23824 
0.00080 0.55046 0.0160 0.23206 
0.00090 0.53745 0.0170 0.22631 
0 00100 0.52581 0.0180 0.22094 
0.00120 0.50571 0.0190 0.21618 
0.00140 0.48874 0.0200 0.21121 
0.00160 0.47407 0.0210 0.20677 
0.00180 0.46116 





” Write e= 1.0106= the specific heat of water, % 
and S=777.3=501.4+278 ¢, 


then AB= td 





I2!I 
2 1-z _ 8-0 
ler ya dz = —,- @0 (1) 
or 
2dz_ 2 g, — Sdd_¢. dé 
m z nu 62 0 
Integrating, 
2 2 Ss 
elogz-—— z =-~. -ce log 6 + constant. 
m m 0 


Substituting FG and changing signs, 
Fe- * log G FG )== +c €log@—constant. (2) 
m 2 0 


From (1) we get what the value of @ is when z=1, for 


it gives then S=c@; therefore @= 777.3 _ 769.147 ; when 
€ ee ee 


z=1 we have FG= 2. = 0.11136. Inserting this value and 
m 


making 0=769.147, the constant is found to be 7.61496. 
The left-hand member of equation (2) is then calculated 
for all required values of FG, and tabulated under the 
letter ain Table V. The right-hand member is also cal- 
culated for all required values of 0, and tabulated under 
the letter b in Table VI. 


TaBLe VI.—Values of as +ce log 0-—7.61496=b. 





| 





6 b r) b 
273.00 0.90122 407.51 0.36625 
276.34 0.88569 411,98 0.35658 
278.98 0.86216 413,00 0.35442 
282.93 0.83740 418.26 0 34353 
289.42 0.79872 426 90 0.32659 
293.00 0.77832 433.00 0.31528 
294.41 0.71280 434.16 0.31318 
299.76 0.74152 440.40 0.30224 
804.95 0.71476 448.63 0.28857 
309.17 0.69386 453.23 0.28139 
313.00 0.67554 455.99 0.27705 
312.28 0.67422 459.33 0.27193 
$21.99 0 63483 462.11 0.26795 
$26.44 0.61559 465.81 0.26265 
333.00 0.58898 467.46 0.26031 
$35.04 0.58094 473.00 0.25273 
343.44 0.54923 476.31 0.24839 
351.95 0.51922 481.27 0 24204 
353.00 0.51562 485.19 0.23718 
360.47 0.49119 490.81 0.23048 
868.74 0.46576 493.00 0.22794 
373.00 0.45330 498.00 0.22231 
380.00 0.43370 503.00 0.21680 
390.00 0.40751 508.00 0.21175 
393.00 0.40003 513.00 0.20666 
398.70 0.38630 519.00 0.20080 














A curve is then drawn with FG set off on the horizontal 
axis, and a on the vertical axis. On Fig. 13 this curve is 
shown in three pieces lettered at top CBA. This was 
done on accurate sectional paper, the a ordinates varying 
from 20 in. to 8 ft., as drawn. With the } ordinates for 
any temperature @, this diagram can be used as a table of 
values of FG. At the vertical 6, on the curve, the value 
of FG for that temperature @ can be read off. For more 
convenient reference another curve was then set out from 
these values, giving FG vertically and the temperature 
6 horizontally. This curve is also given in Fig. 6 in two 
sections F and G. The following values for FG have 
been obtained in this way : 


TaBLE VII.—Values of FG at Different Temperatures, 
































Tempera- Tempera- Tempera-| 
tare be of ture = of tare | hee of 
Cent. : Cent. " Cent. . 
273 =| 0.000034 363 | 0.001472 443 | 0.00828 
283 0.000062 373 0.001925 453 0.00971 
293 0.000103 383 0.002501 463 0.01123 
303 0.000168 393 0.00314 473 0.01293 
313 0.000263 403 0.00392 483 0 01474 
323 0.000395 413 0.00483 493 0.01670 
333 0,000568 423 0,00585 503 0.01881 
343 0 000801 433 0.00699 513 0.02102 
353 | 0.001106 | 
' 
The value of « being 
i! FG 
1—z is e=1 - ——__., 
0.11136 


At this stage of the investigation the total heat of 
saturated steam at any temperature can be calculated. 
It is 


501.4 + 1 20=501.4 + (0.38976— 7 FG) 8, 
™ 
in the units employed in this gee. The subjoined 
Tables VIII., IX., and X. show for comparison Reg- 


TaBLe VIII.—Total Heat of Saturated Steam, tn 
Regnault’s Units, Low Temperatures. 




















A B | Cc A ae 
| 
Tempe Renent > | Tempe- } 
peri-| For = Experi | For = 
on ments, | mula A—B — ments, | mula. A—B 
—2.0 | 608.1 | 600.7 | 7.4 8.6 614.1 | 605.0 | 91 
—0.2 | 601.5 | 601.4 | 01 8.6 | 603.0 | 605.0 —2.0 
0.0 605.8 | 6014 | 4.4 9.0 611.6 | 6051 6.5 
2.0 | 613.0 | 602.4 | 10.6] 11.4 602.7 | ¢06.1 —3.4 
5.2 | 611.9 | 604.7 | 7.2] 118 605.1 | 606.2 '—1.1 
6.4 619.7 | 604.1 | 156] 13.5 614.3 | 6069 | 7.4 
7.4 | 614.5 | 604.5 | 100] 14.0 | 609.9 | 607.1 | 28 
7.6 612.6 | 6046 | 80] 14.7 615.5 | 607.4 8.1 
8.5 | 611.3 | 605.0 | 6.3 } 16.1 613.0 | 602.4 | 10.6 





* Paper read before the Institution of Mechanical En- 
gineers at Paris, 


nault’s results and those ‘obtained by ‘the above formula, 
dividing by 1.0106 to bring to Regnault’s units. For con- 
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venience the common Centigrade temperatures are given in | 
these Tables, and not the absolute temperature, although | 
@ in the formula denotes the absolute temperature. 

Regnault states that these experiments were made de- 
signedly under very dissimilar conditions, often unfavour- 
able to exactitude. He considers that the total heat for 
10 deg. is not far from 610 units. The formula gives 605.2 
for that temperature. 


TaBLe IX.—Total Heat of Saturated Steam in Regnault’s 

















Units, Medium Temperatures. 
A B c awa c 

Tempe Ex > Tempe- » | 

peri-| For- Experi-| For- 

—_— _ ments. | mula, | —{ ments | mula, |A—B 
63.0 | 625.5 | 624.9 | +0.6] 80.4 | 6288 | 631.0 |—22 
65.3 623.8 625.7 —1.9] 806 627.7 631.0 | —3.3 
68.0 622.5 626.6 |—4.1] 810 628.8 | 631.3 | —2.5 
69.7 626 4 627.3 | —0.9] 82.7 631.0 | 631.8 | —0.8 
70.5 626.9 627.6 | —0.7] 83.1 628.9 632.0 | —3.1 
7L1 622.2 6279 —5.7] 84.9 629.9 632.6 | —2.7 
71.3 624.4 | 627.9  —3.5] 85.2 631.7 632.7 \=10 
765 628.6 6297 —1.1] 85.2 628.6 | 632.7 | —4.1 
78.3 627.0 630.3 —3.3] 86.0 6284 | 633.0 | —4.6 
79.5 630.1 630.8 |—O.7] 87.8 | +e 633.6 | —0.5 
80.2 630.2 631.0 —O.8]} SSL | 633.4 | 633.7 70s 





At temperature 100 deg, thirty-eight experiments gave 
the total heat varying from 635.6 to 638.4, the general | 
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50° 60° 70° 
mean being 636.68. The formula gives 637.51, the dif- 
ference is therefore —0.83. In Table LX. the tempera- 
tures taken are those given as calculated from the pres- 
sures, 
TABLE X.—Total Heat of Saturated Steam in Regnault’s 
Units, High Temperatures. 
A B Cc A B Cc 
pec ol Experi-| For- |, _p ee Experi-| For- 1 
c rai | ments. mula, | “— Cent, ments. | mula. . 
119.4 642.1 | 643.3 —1.2 150.2 | 652.6 650.8 1.8 
122.3 642.2 | 644.1 |—1.9 153.5 660.1 651.4 |—1.3 
119.2 642.3 | 643.2 |—1.1 154.1 650.2 651.5 {|—1.3 
119.6 641.9 | 643.3 |—1.4 155.2 | 651.1 651.8 |—0.7 
122.2 612.2 644.0 —1.8 156.1 652.1 652.0 0.1 
125.3 643.7 | 644.9 |—1.2 157.4 651.7 652.2 |—0.5 
127.1 644.8 | 6453 |—0.5 160.3 653.2 652.7 0.5 
129.0 645.1 | 645.8 |—0.7 161.8 654.1 653.0 te | 
134.3 648.2 647.3 1.0 164.7 654.5 653 5 1.0 
135.3 647.9 647.4 0.5 171.6 655.5 654.2 1.3 
136.9 647 5 647.8 —0.3 172.7 655.6 | 654.3 1.3 
138.1 647.8 | 648.1 |—0.3 173.2 | 656.0 654.7 1.3 
142.2 | 648.6 | 649.0 (0.4 | 174.0 | 656.0 | 654.9 | 1.1 
143.4 6503 | 649.3 1.0 175.4 656.1 655.0 | 1.1 
144.3 649.5 | 649.5 | 0.0 179.6 | 662.3 | 655.6 | 6.7 
145.4 649.7 | 649.9 |-0.2 183.5 662.4 656.0 64 
146.5 651.1 650.0 1.1 186 0 664.7 656.3 8.4 
147.6 | 649.6 650.2 |—0.6 188.1 664.7 | 656.5 | 8.2 
149.0 | 652.8 | 6505 |-2.3 194.4 665.4 657.1 | 8.3 























Fig. 9. Medium Temperatures. See Table 9 
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In these Tables several experiments at nearly the same 
temperature are frequently averaged and entered in one 
line. The last five lines, comprising seventeen experiments, 
show an abnormal increase of total heat. The author thinks 
there must have been some oversight in tabulating the 
results above 176deg. The nature of this increase is 
better shown in Fig. 10, where the differences as in 
column C are slotiel. Tables VIII. and IX. are also 
plotted in Fig. 8 and Fig. 9. The rectangle at 100 deg. 
incloses the results of thirty-eight experiments, giving a 
general mean at the spot marked. To. judge properly of 
the degree of corroboration afforded by these results, it 
must be borne in mind that the zero line for Figs. 8, 9, 10 
is always more than 5 ft. below the datum line. Even in 
Fig. 8 the maximum error is remarkably small when the 
conditions of the experiment are taken into account. The 
datum line is here fixed quite independently of these 
total-heat experiments. It is calculated from the steam 
pressures observed by Regnault. 

The final test of all the theorising herein set forth is to 
apply the relations here deduced to the determination of 
the pressures of steam throughout the range of tempera- 
tures included in Regnault’s experiments. Referring 
to the theta-phi diagram, Fig. 14, and reading it as it 
id elog 2 + FG - 
m % 

77-34 1.0106 — 7 e log”. Here 

6 m sm Po 
the suffix 9 denotes that the value is to be taken for the 


has been explained, we get OF) + 
2 


1.0106 ¢ log 9? - 
% 
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THE RATIONALISATION OF REGNAULT’S EXPERIMENTS 
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Fig: 2. Differences between’ Steam Pressures 
in Regnault’s Experiments and by Theta-phi Calculation. 
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temperature 273 deg. The terms in this equation are the 
equivalents of OP + FG - OG=FP. The value of py is 
obtained in millimetres of a column of mercury by writing 
p at 373 deg. equal to 760 millimetres. The formula then 
yields pp = 4.4886 millimetres of mercury. The mean of 
sixty-four experiments at 273 deg. is 4.587, so that the 
difference is less than one-tenth of a millimetre, or less 
than giyth of an inch of mercury. The true steam pres- 
sure ought to be less than that shown by experiment at 
very low temperatures, because the great difficulty Reg- 
nault had to contend with at those low temperatures was 
the unavoidable slight residue of air in the water, which 
would add its pressure to that of the steam. 

When the terms in the equation are colleeted and 
— conveniently for calculation the following prac- 
tical formula is obtained for pressure in millimetres of 
mercury: Log p = [0.5910552] FG + 25.3379 — [0.7462505] 


log 6 — [3.4816439] 7 When the pressure is required in 


pounds per square inch the constant to be used is 
23.62419. The numbers in brackets are the logarithms of 
the numerical coefficients. 

This formula applies only above the temperature 273 deg. 
At that temperature there is a step in the Acurve. A 
corresponding deviation occurs in the G curve below 
273 deg. Our knowledge of the relations of specific heat 
below 273 deg. is im rfect ; the author has therefore been 
contented to adopt the round number 0.5 as the constant 
specific heat of ice. The latent heat of liquefaction, 
according to the best authorities, is a little less than 
80 units of heat ; therefore 80.8 is what has been taken for 
that in the new units. 

At the temperature of 273 deg. the value of FG is only 
0.000034 ; and as 0.001 makes less than 1 per cent. differ- 
ence in the pressure, FG is omitted altogether in the 
formula for ice steam pressures. In compression along 
a temperature line the shift horizontally or in entropy 


is“ “P . For small differences this is at the rate of 
m p 

2 = 0.11136 for 100 per cent. 

m 


the pressure of ice steam is— 
Log p = 13.3551.7 — [3.4476028 — log 6] — log @. 

As before, the bracketted term is the logarithm of the 
numerical value of the term. 

The whole of Regnault’s experiments have been calcu- 
lated by the author according to these formule. The 
results are given in Table XI., and are alsoshown graphi- 
cally in Figs. 1land12. The agreement with the experi- 
ments is closer than that obtained by using Regnault’s 
most accurate formule. 

In Figs. 11 and 12 are plotted the differences between 
the steam pressures obtained in Regnault’s experiments 
and those obtained by the theta-phi calculation. These 
are set off from the straight line marked 6 ¢ at the respec- 
tive temperatures by small crosses. The scale for these 
differences in Fig. 11 (as originally constructed) is 1 in. 
=1 millimetre of mercury; and in Fig. 12, 1 in.=the 
difference of pressure due to 1 deg. difference of tempera- 
ture. The curve R R shows the run of Regnault’s calcu- 
lated pressures, according to his final Tables. The sco 
of error in the experiments can be estimated from the 
breadth over which the p!otted differences are distributed. 


The modified formula for 
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TABLE XI.—REGNAULT’s EXPERIMENTS ON STEAM PRESSURE. 





Pressure in Millimetres of Mercury. 
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58.18 
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6.28 
79.39 
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57.99 
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Excepting four outsiders which occur in the preliminary 
series n and 0, every experiment recorded by emma is 
plotted in these diagrams. In Fig. 11 there are curves 
marked R, F, C, and T. The curve R, as before, shows 
the run of Regnault’s calculated pressures, according to 
his final Tables. The curve F extending from —28 ine. 
to —1 deg. corresponds with a former formula employed 
by Regnault, according to which he generally gives the 
calculated pressures in stating the experiments on ice 
steam. The curve C, for ice steam, shows what difference 
would be obtained if the same @ @ formula were used as 
for water steam. The curve T shows what is the varia- 
tion for one-tenth of 1 deg. Bearing in mind what is the 
scale for each diagram, any one can easily appreciate 
what is the degree of corroboration afforded by these ex- 
periments. 

The formule for steam pressures constructed by Reg- 
nault are intended to represent the experimental results 
only, and they are therefore not valid beyond the range 
of temperature and pressures observed in the experiments. 
The method of eakcuinticn now presented has been arrived 
at by definite reasoning upon simple fundamental prin- 
ciples. These principles are not novel ; the first has long 
been established in chemistry, and the second has long 





TABLE XIV.—Steam Pressurcs up to Critical Tempera- 
ture, calculated by @ ¢ Formula. 


Tempera- 
tures. 


427 





7 
mn 


Z 





Pressures. 





Pounds | Milimetres _ Kilogrammes 


r Square 
"i. 


to) 
| Mercury. | 


per Square 
Metre. 














mm. 


kg. 


286 090 
843,740 
407,720 
486,240 
660,940 


direction of a wider application of these principles. The 
author has in this paper shown in detail the general 
method according to which they can be applied to ever 
change of segregation of matter. So far as Regnault’s 
experiments on steam can be considered a good test of the 
soundness of the method it can be said that there is most 
accurate confirmation. It will therefore be interesting to 
give here some examples of steam pressures calculated for 
the higher temperatures by the 6 @ formula and for which 
there “ hitherto been only a 

The critical temperature occurs when the vertical ordi- 
nate of the W curve has swept over an area equal to the 
heat of segregation ; that is, when that area to the right 
of the intersection with Bis equal to the area between A 
and W ; that is, when the W curve and the E curve meet. 
M. Cagniard-Latour found the critical temperature to be 
about the temperature of melting zinc, say 415 deg. C. or 
688 deg. absolute. The formula for FG will therefore 
cease to be applicable beyond that temperature. As it is 
not known within a few degrees what the critical tempera- 
ture really is, Table XIV. is carried up to 6 = 700 deg., 
that is, 12 deg. above the temperature of melting zinc. 
These pressures are higher than those obtained by Reg- 
nault’s formula, which gives at 415 deg. C. the following : 


Pounds 
per Square 
Inc 


Milimetres | Kilogrammes 
per Square 
Metre. 


t 
Centi- 


0 
grade. Centigrade. 


oO! 
Mercury. 








deg. 
€88 


deg. Ib. mm. kg. 

415 4067.1 210,321 2 859,510 
Of course his formula was not given for pressures greater 
than one-tenth of the above. 

That portion of the theta-phi diagram which includes 
the area upon which the steam engine works is shown in 
Fig. 14. The pressures in pounds per square inch at an 
temperature are given numerically upon two curves whic 


cross the diagram near the top. The pressure of the 





atmosphere is included. The auxiliary curve H is drawn 
according to A H = 2 ocr = AE +~2. Inthis expres- 
m 


sion p is the pressure of saturated steam, and H is where 
E would be if the volume of saturated steam were that 
due to the temperature, for gasene of the same pressure. 
The 8 curve is used along with the H curve ; it is drawn 
as follows: From A at any temperature draw a vertical 
line to Z, and a straight line from that Z point to H at the 
same temperature ; do the same for a number of tem- 
peratures obtaining a number of oblique lines ; 8 is then 
drawn touching these oblique lines. Any oblique line 
H 8 drawn for any temperature on H cuts any entropy 
line for steam at the same temperature at a temperature 
proportionate to the pv for the state point of that entropy 
ine. For example, in Fig. 14, the entropy line is drawn 
for saturated steam at temperature 440 deg. An oblique 
line HB would cut cz at 408 deg. The pv of steam at 
440 deg. absolute is therefore less than the pv due to 

asene at 440 deg. in the same proportion that 408 is 
ess than 440. This proportionate temperature is denoted 


by the symbol 8, and as 1386 2 = 0.11136 x 1386 = 154.345 
m 


we get the rule 154! B= pv in foot-pounds. When the 
graph is one relating to moist steam, or when there is 
Initial condensation, the 8 curve is very convenient, as B 
can be read off by merely laying a straight-edge from H 
to the f curve. When constructing adiabatic curves the 
multiplication by 1544 is avoided by working in thermo- 
dynamic units instead of foot-pounds. 

Upon Fig. 14, the dotted lines exhibit the order in 
which ergation proceeds in a perfect steam engine. In 
the example given the steam pressure is 106 Ib. per square 
inch gross ; itis expanded until the pressure falls to 10Ib., 
and it is then exhausted against a back pressure 3 lb. 
og square inch. The feed water is supplied at 333 deg. 

. absolute. From temperature 333 deg., m, on the 
primary curve A, draw a vertical line down to the base 
of the diagram mz. The area to the left of that line 
represents the i already possessed by the water at 
that temperature. Through 106 on the pressure curve 
draw a line from A to E, ac, that is seen to be at tem- 
pote 440 deg. C. absolute. The intersection of this 

ine with the I curve is lettered b. The I curve or intropy 
curve marks off at any temperature what heat, or energy, 
is possessed by saturated steam.” At any temperature 
1E= = -FGand BI=2—2FG. The area 6.1 Nis 

m m 

the p v of the steam; it is work already done, and it is, 
therefore, no longer energy possessed by the steam. Draw 
verticals to the baseline through) andc. The pvof 11b. 
of steam at 440 deg. is denoted by the area @.bc. Through 
10 on the pressure curve draw the temperature line dh, 
that is at temperature 363 deg. C. Measure £ for 363 deg. 
on ¢ z, and set off f h=one-ninth of 8+363. Strictly it is 
0.11136 8 +363, but if the molecular weight is taken, as it 


usually is, as=18, then 2. }, and then also we have p v= 
m 


154 8. Draw the vertical fz and set off h k on any scale 
=10, the terminal pressure and k 1=3, the back pressure, 
and draw a vertical through /. The ergation is the hori- 
zontal band ach d plus the vertical rectangle fhzz. The 
loss by back pressure is the vertical rectangle fg zz. 
When the steam was admitted the work done was b ¢ zz, 
during expansion the intropy point travelled from b to f, 
and if we suppose the right corner of a set square to move 
with the intropy point while the edges are horizontal and 





* Intropy is a new word introduced here. mpeg 
includes the horizontal travel due to the energy of the 
pv, while o> exclusive of that travel. The intropy 
point marks off the intersection of the boundaries of the 





been accepted as applicable to perfect gas. There has | also been a very general prevision of physicists in the 


possessed or internal energy or heat. 
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vertical, the ergation would be the area uncovered by the 
horizontal tsa the area covered by the vertical edge. 
The author has called the latter the slip of expansion. 
Forgetting the slip is a common mistake. The area un- 
covered by the horizontal edge is the work due to the 
heat of the liquefaction going on. The slip is the pd v of 
the ‘‘collapse” of that liquefaction. The ratio of volume 
to initial volume at any instant is B, p, : 6; p,, where p, 
and p, are the pressures, and #; B, the corresponding pro- 
portionate temperatures as described above. When an 
engine is conditioned to a ratio of expansion and a certain 
initial pressure and a certain back pressure, say those 
assumed in this — the perfection duty of such an 
engine is represented by the area @¢zz9 d per und of 
steam supplied, and any fraction of that which may be 
realised is the efficiency of the engine in relation to per- 
fection. ; 

The work and the heat, or energy, being both always 
represented by their appropriate areas on the bone i 
diagram the non-mathematical engineer is thereby enabled 
to see exactly what the thermodynamical relations and 
possibilities are in any problem about steam, without em- 
ploying any complicated mathematical expressions which 
are likely to be misunderstood by him. The author per- 
ceiving this advantage has, therefore, persevered in 
trying to overcome the difficulty there was in making one 
diagram field continuous for moist steam and for super- 
heated steam; and this he has now accomplished by 
demonstrating the theorem that saturated steam possesses 
the total heat of segregation at all temperatures, and by 
demonstrating how the p v of steam varies from the pv 
of gasene. This paper, the author regrets, is not written 
attractively, and it must be uninteresting to the greater 
vumber of those who hear it read. Those who grasp the 
meaning of the investigation and realise what an exten- 
sion it gives to the definite application of the Carnot- 
Clausius Second Law will, it is thought, agree with the 
author that if the conclusions he has arrived at are well 
founded the time he has devoted to the study has not 
been misspent. 
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4297. A. von Buonaccorsi di Pistoja, enna. 
Improvements in To does, [1s. ld. 22 Figs.) March 
20, 1888.—The chief feature of this invention is the mode of rotating 
the screw propellers, according to which air is compressed in an 
inclosed reservoir K (Fig. 1), whence it passes to a pipe p 
(Fig. 2), surrounded by a pipe g, on which are loosely mounted 
propellers A and B, whose blades are curved in opposite 
directions. In the nave of each screw is a conical chamber 
Al and Bl, into which the compressed air flows through slots 
qi, q2 formed in the pipes p andg. From A! and B the « 
streams through passages A”, B? formed within the blades 0 
the propellers, and the impact of the rapidly moving molecules 


Fig.1. 


q 
#° 

















upon the sides of the passages, as well as the recoil exerted in the 
opposite direction of the movement of the molecules, causes the 
ae gp to turn in the direction in which their blades are 

elically curved. Fig. 2 shows a chamber containing parts of 
the mechanism for the regulation of the depth of immersion, or 
for the operation of the horizontal rudder, and which mechanism 
consists of a flexible membrane, upon one surface of which acts 
the hydrostatic pressure of the water, and the movements of 
which, caused by the variations of the depth of immersion, are 
transmitted to a distributing slide valve of a piston cylinder, 
adapted to be worked by air under pressure, the piston of said 


cylinder being connected to a draw-bar located within the axis 








of the screw propellers and adapted to deviate the rudder 


according to the movement of the said membrane. The me- 
chanism for returning the rudder to its mean position after 
having been deviated, consists of a pendulum loaded by a weight 
and biassed relatively to its normal position, when the torpedo 
assumes an inclined position, and which, returning thereby the 
membrane into its mean position, also returns the immersion 
steering fin or horizontal rudder T. (Sealed August 3, 1888). 


5898. W. Chadburn, Liverpool. Improvements 
Connected with Telegraph Appegetes for Com- 
municating between One Part of a Navigable Vessel 
and another or others, [lid. 8 Figs) April 20, 1888.—The 
apparatus shown represents a ship’s engine-room and bridge tele- 
graph on the dial of which the usual orders are provided, Fig. 2 
being a section on the line X, X, of the transmitting instrument 
Fig. 1, which has a double face. d! are contact points, and d? a 
contact-making device by which any form of order - indicating 
devices may be operated in the receiving instrument. The 
mechanism for operating the gongs in the receiving instrument 
consists of the forked handle a2 mounted on a spindle ¢, and a 
contact finger cl and slide c* of non-conducting material having 
metallic studs d, which correspond in number with the various 
orders of the two instruments. When the finger c! is operated by 
the handle a, it sweeps over the studs, but when the handle is 
stationary and coincident with any order, the finger c! lies between 
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two of the studs. If, then, electricity be supplied to shaft ¢, 
through the lead g, and split stationary finger aay 2 e4, and so to 
el, no current can flow to or through the studs, but in moving 
the handle from one order to another, the finger cl sweeps over a 
stud and closes a circuit, so that the current passes by way of the 
finger. Two leads f, f1, are carried from the studs to electro- 
magnets which actuate the hammers of the gongs in the receiver, 
the leads f being common to the studs on one side of the instru- 
ment, and f1 to those on the other side, so that one gong repre- 
senting all ‘‘ ahead” orders is struck when the handle is set to any 
one of such “ ahead” orders, and the other gong is struck when 
the handle is set to any of the ‘‘astern” orders. If these gongs 
give out different notes and be struck by two separate striking 
devices, then when a circuit is made by causing the finger to make 
contacts with one or other of the sets of studs, the tones emitted 
by the sounding devices will be of either a high or a low tone. 
(Sealed May 7, 1889). 

H. Daniels, Southampton. peqzere 
ments in the Construction of Keels for ips, 
Boats, and the like. (6d. 2 Figs.) May 2, 1888.—This in- 
vention consists in forming the keel or keels of ships hollow inside. 
The improved keel consists of a rectangular tube formed of any suit- 
able material, and open at Yoth ends so as to allow a clear passage 
for the water to flow through. (Sealed August 17, 1888). 


6930. G. E. Vaughan, London, (8. Trott, Halifax, Nova 
Scotia.) Improvements in Twin-Screw — (6d. 2 
Figs.) May 9, 1888.—In twin-screw ships, as ordinarily con- 
structed, the projection of the shafts of the screws beyond the 
vessel is a source of great weakness, and the object of this inven- 
tion is to obviate this defect by building the hull of the vessel down 

n each quarter sufficiently to inclose the two propeller shafts, the 











propellers being mounted on the ends of the 
sufficiently for that pu e, beyond such built-down portions of 
the hull. The figure shows a side elevation of a portion of the 
hull of a twin-screw ship with the invention applied thereto, in 
which A indicates the built-down portions of the hull inclosing 
the a, oe shafts; a are the propellers, and B is the rudder. 
(Sealed May 21, 1889). 


shafts, which project 


7125. W. E. Winby, Birmingham, New and Im- 
proved Method for Ha Canal Boats, — 
and Seagoing Vessels upon Inland Canals an 
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other Waterways upon the Endless Cable §S 
(Sd. 3 Figs.) May 14, 1888.—In this invention Fig. 1 shows 
in cross-section the permanent way and pulley box, its man- 








hole and parts connected therewith, and Fig. 2 represents the 
combined gripper carriage and hauling crab, together with 
the permanent way and the cable conduit in cross-section. 
The combined gripper, carriage, and crab is supported on four 
wheels A travelling upon rails K, K2 of the permanent way, which, 
with the cable conduit, is below the level of the towing path. The 
metal frame of the crab is carried upon movable bearings provided 
with india-rubber cushions c, and the towing rope is attached to a 
hook at the rear end of the crab. The tail end of the crab is fur- 
nished with a bracket E, which carries the shaft G of the oblique 
steel wheel F which bears against the rail K2, the shaft working in 
bearings H. By means of the wheel F bearing against the rail 
nearest the canal the crab is steadied, and the lateral strain upon 
it counteracted. R is a metal conduit made in four pieces bolted 
together, the slot beams RK? of which are made of trough-shaped 
steel bars. The pulley box is constructed so that the manhole 
cover L when turned down requires no filling-up block or 
frame to make good the towing-path. The bottom of the manhole 
is made sufficiently deep and the said hole of sufficient width for 
the passage of the pulley e. In the lower part is a pipe h by which 
water is carried away, and the pulley box is bolted to the side sec- 
tions of the conduit by internal flanges M. (Sealed May 21,1889). 


8629. J. E.T. Bartlett, New York, U.S.A. Improve- 

ments in the Shape of the Pro Surface of the 
peller Wheels Used in Pp 

Vessels through or on the Water. (8/. 5 Figs.) June 
12, 1888.—The figure illustrates a plan or top view of the propeller, 
showing a longitudinal section of a blade on the right, and pro- 
jected sections at the diameters d, d!, d?, d*, and the characteris- 
ing curve 2, 0, 2, forming the principal feature of this invention. 
The base line of abscisse 1, 0, 1, for determining curve 2, 0, 2, 
pe through the centre line 3, 3 of the shaft, midway of the 
ength of hub 4. If a _— be passed through the axis of the 
shaft of a propeller of this construction, intersecting the driving 
surface of either of its blades A, then the intersection of said 
plane and driving surface of the blades will form a parabolic curve 





2, 0, 2, and the driving surface will be a parabolic surface generated 
by the revolution of a semi-parabola 0, 2, whose vertex is 0, around 
the longitudinal axis 0, 3, having at the same time a motion of 
translation positive or negative in the direction 0, 3, equal to the 
required pitch of the propeller. The increase in length of blades 
is clearly shown in the right-hand blade, and the length gained is 
the difference in length of the curved line 0, 2 and the straight 
line 0, 1, or a length equal to the distance from the point A+ to the 
point h5, and as the frictional horse-power required to rotate a 
propeller is equal to the surface pressure multiplied by the square 
of the velocity, the velocity will be greater as the diameter is in- 
creased. Therefore a wheel of the same blade area can be obtained 
with less diameter and equal length of blade in this construction, 
and will — ire less power to rotate it than a straight blade of 
equal length. (Sealed November 30, 1888). 


oo A. A. Southdene, New Southgate, Middlesex. 
An Improved Composition or Varnish for the Better 
Protection of Iron Plates, Tanks, ~~. and the 
like from the Action of Petroleum and Similar 
Substances, [6d.] September 5, 1888.—This composition is 
composed of a mixture of methylated spirit and shellac, boiled 
linseed oil, and oxide of iron, or other suitable material for giving 
body and colour to the mixture. The novelty consists in the use 
of boiled oil to give the requisite elasticity to the shellac varnish, 
and preventing its scaling off surfaces to which it is applied. 
(Accepted February 20, 1889). 


17,946. F. J. Binns, Ripon, Yorks., and R. J. Paris, 
Vv 





Li 1, New or Improved Covering Composi- 
tio Rpplicable for Protesting Ships’ Bottoms and 
the e. [6d.] December 8, 1888.—The essential constituents 


of the composition are metallic zinc and carbon or charcoal, which 
may be in about the following proportions: Metallic zinc powder, 
60 to 80 per cent. ; carbon, 20 to 40 per cent. Colouring matter 
may be added, and to give cohesion any suitable pigment is used. 
The ingredients are ground to a powder and mixed with a suitable 
vehicle, such as oil, tar, or varnish, so as to form a paint or cover- 
ing composition of the proper consistency. (Sealed May 14, 1889). 


RAILWAY PERMANENT WAY, &c. 

4280. A. J. Boult, London. (EF. FE. Ries and A. H. 
Henderson, Baltimore, Md., U.S.A.) Improvements in the 
Method and Means for Incr the Frictional 
Contact between the Wheels and Rails in Railways. 
(8d. — March 20, 1888.—This invention consists in esta- 
blishing a metallically closed magnetic circuit travelling with the 
vehicle, and including the driving wheels of the same and that 
portion of the rails intervening between said wheels; it also con- 
sists in providing a regulating switch for varying the quantity of 
the charging current passing through the coils. The crossbars 5 
of the car truck each carry a pair of metal contact brushes 6. 7 
are the slot rails of the conduit, and 8 are the current-conducting 
rails. 9 are the travelling contacts, and 10 are the helices woun 





around the axles 3, and having their terminals connected with the 
metallic discs 11, each of which is insulated from the body of its 
helix 10 and the axle 3. From the circuit extending from the 
collectors to the motor, one wire 12 of a branch shunt leads to 
the brush 6 on the lower rear side, the other wire passing to 
the switch 14, connected by wire 15 with the brush on the lower 
front side of the car; the wire 16 connects the two remaining 
brushes. Thus, should it be desired to increase the tractive effects 
between the wheels 2 and the rails 17, the conductor adjusts the 
switch 14 upon its contact point, thereby closing the circuit 
through the helices 10, magnetising the axles, and converting the 
wheels 2 into enlarged pole-pieces of opposite polarity. (Sealed 
July 13, 1888). 


4669. J. Randell, Exeter, Devon. An Improved 
for Securing Rails in Chairs, (8d. 5 Figs.) 
March 27, 1888.—The improved key, which is designed to be in- 
serted between the rail and the jaw of the chair, comprises two 
parts or folding wedges, adapted to slide longitudinally over each 
other, in a direction parallel to the length of the rail. E and 
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F are the two folding a whereof E is recessed to embrace the 
jaw of the chair, while F rests against the rail. On the part F 
there is a rib G which slides in a groove G1 in the adjacent surface 
of the part E, and guides the two parts on one another. H is a 
bolt with a rounded head and a square under the head. It lies in 
an oval hole passing lengthwise through the two parts E and F, 
and is furnished with a nut and washer. In applying the key, the 
nut on the bolt H is unscrewed, and the part F drawn back until 


Fig.2. Fig.1. 


FE 
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the key can be inserted between the rail and the chair. The part 
E is then fitted into its place, and the nut screwed up, drawing 
the part F over the part E, until the rail is forced tightly against 
the opposite jaw of the chair. The parts are then perfectly tight 
and secure. The turning of the screw bolt, whilst the nut is being 
screwed on, is prevented by a square portion engaging in a corre- 
sponding recess formed in one of the parts of the key, or one of 
the parts may be provided with a projection against which the 
head of the bolt may bear. (Sealed April 9, 1889). 


6451. C. Grieve, Penicuick, Midlothian. Im- 
provements in Railway Chairs. [6d. 2 Figs.) May 1, 
1888.—These improvements relate to means for more effectually 
securing in position the wooden keys or wedges employed in con- 
junction with railway chairs. The inner face of the outer jaw A 
of the chair is formed with a projection B, tapering from the 
centre towards the side of the chair, so as to insure that upon the 











forcible insertion of the wooden wedge or key C past the contracted 
central space between the rail and the inner surface of the jaw A of 
the chair, the said wedge or key shall be compressed and contracted 
in the centre, whilst the ends thereof swell or become expanded, 
thus insuring a perfectly tight joint, the wedge or key being un- 
affected by rain or heat, and it being impossible for the key to be 
shaken or become loose and worked out of position by passing 
trains. (Sealed May 7, 1889). 


8176. R. Cardwell, Liverpool, and S&S. Vinten, 
Ardwick, Lanc. Improvements in Rail Chairs an 

Couplings for Permanent Way. (8d. 8 Figs.) June 5, 
1888.—The illustrations show the improved single chair applied to 
a wooden sleeper. One jaw a of the chair is made movable on the 
base b by hinging it thereto. The lower end of this jaw is formed 
with a boss, which is made to fit between two eyes d formed on the 
base b, and through which a bolt e¢ is passed, being secured thereto 
by rivetting. The back of jaw a and the eyesd are cast with noses 
J to project above the hinge part of the chair, and the faces of these 
projections are slightly tapered, so as to permit of a metal wedge 
gy being driven between them. To place the rail 7 in the chair the 


























hinged jaw a is swung back into the position shown in dotted lines, 
the rail is then placed on the chair and the jaw a placed against it, 
and by driving the wedge g between the projections on a and b, 
the railis securely fastened in the chair. The improvements serve 
not only for fastening the rails on to the chairs in their continuities, 
but also for coupling the rail ends, in which case the latter are 
a ey on the chair, the operation of fastening the rail or rail ends 
»eing in each case the same; in the latter case, however, the width 
of the chair and its jaws would be proportionally wider. The im- 
provements may be equally well applied to or formed with a cast 
steel or iron sleeper. (Sealed May 7, 1889). 

12,504. H. J. Metzger, Coesfeld, Westphalia, 
Prussia, Improvements in Railway 5S: 
Apparatus and Appliances. [s8d. 8 Fis.) August 30, 
18388,—This invention is designed to guard against the distance 





signal at stations being changed from “‘ stop” to “clear” when the 
switch points in the sidings are occupied by carriages. A press 
rail @ is arranged in the rails at a point of safety between the main 





line and the siding, and at such a height to the upper edge of the 
rail that it cannot be touched by the wheel’s flange if the distance 
signal is at ‘‘ stop,” but if it is at ‘‘ clear” it is struck by the wheels 
of passing vehicles. The press rails are held at both ends by levers 
E, the shafts of which rest in bearings f screwed to the rails. 
Other levers E! on the same shafts are connected witha rod G, 
which is connected with the bell-crank F, worked by the lever A, 
Fig. 2. This lever takes up the ition of line Al when the dis- 
tance signal is not raised, but if the lever be brought to the posi- 
tion shown and fixed by the drop catch C, the signal arm, 
which is worked from lever A, shows “clear.” On raising the 
signal arm, through bell-crank F and lever A, the press rails are 
brought to about the height of the upper edge of the rails. If the 
vehicles are pushed so far forward as to have reached the points of 
safety, before described, the flange of the wheel of the first vehicle 
presses against the press rail a, the latter is then forced back by 
the weight of the train, when it turns the levers E, E!, and acts 
through rod G on the bell-crank F which is provided with a slotted 
part whose slot is eccentric to the fulcrum of beli-crank F. By 
thus turning the bell-crank F with its slot, the lever A is raised so 
that the lock bolt B is lifted out of the groove of the side plate J, 
for which purpose the guiding groove k is widened at k!, and the 
lever A is provided at its fulcrum A*® with a longitudinal slot. The 
signal lever thus set free is, by the weight of the falling signal arm, 
put over from position A? to Al and the distance signal shows 
“stop.” (Sealed May 7, 1889). 


SCREW PROPELLERS. 


3773. W.C. Wallace, Loning Cardross, Dumbarton, 
and R. D. Smillie, Dumbarton. Improvements in 
Means for D: the Liability to Corrosion 
of Screw Propellers. [6d.] March 12, 1888.—The propeller 
is first carefully cleaned, the surface made smooth by grinding, 
and pickled ina bath of acid to remove scale, &c It is next 
scrubbed with sand and water, placed in a solution of caustic 
alkali, and put into a first coppering bath, which must be 
alkaline so as to have an adherent film of copper deposited. When 
removed from the alkaline coppering bath the propeller is rinsed 
with water and put into an acid coppering bath, where it remains 
with the electric current working until the deposited copper 
attains the desired thickness. (Sealed April 16, 1889.) 


4499. G. Cadenhead, Greenock, Renfrew. Im- 
provements in Screw Propellers, [6d. 4 Figs.) March 
24, 1888.—In constructing a two-bladed propeller, the blades are 
formed on or attached to a long boss in such a way that one of the 
blades is in front of the other, or each blade may be formed upon 
or attached to a separate boss, these bosses abutting or ne each 
other on the aby secged shaft. Similarly, in a three-bladed pro- 
peller, the blades are formed on a boss or bosses in such a position 
that two of the blades, looking from the stern of the ship forward, 
are behind or in front of the third blade, and one of the two is 
behind or in front of the other. In a four-bladed propeller the 
same system of construction is carried out. (Sealed April9, 1889). 


5116. J. W: Attercliffe, Sheffield. Anti-Corro- 
sive Propeller Blades and Castings for Marine, 

ining, and other Purposes, ([6d.] April 6, 1888.—-Before 
casting propellers, the face of the mould is lined, wholly orin part, 
with anti-corrosive metal, so that in pouring the molten metal into 
such prepared moulds, the lining of _—— or other anti-corrosive 
metal becomes part of and is absorbed by the propeller blade or 
other casting, and at the same time leaves the copper, zinc, or tin 
on the surface. Or steel castings may be converted, wholly or in 
part, by the cementation process, and their surfaces afterwards 
hardened, where required, as further protection against corrosion. 
(Sealed April 30, 1889). 


11,700. W. H. Daniels, Southampton. An Improved 
Screw Propeller, [6d. 1 Fig.) August 14, 1888.—This in- 
vention consists in a screw propeller having any suitable number 
of blades, of suitable length, shape, or size, placed at a suitable 
angle, the blades, however, being perforated with holes of suitable 
size or shape and number, so that the water may be driven back 
through the blade as well as by the blade. (Sealed November 30, 
1888). 


MISCELLANEOUS, 


4928. R. Bardsley, Manchester, and J. Johnson, 
Ardwick, Manchester. Improvements in Brakes, 
Applicable to all Kinds of eeled Vehicles and to 

in and Hauling poperatas. (6d. 1 Fig.) April 
3, 1888.—The motion is derived from an eccentric conveniently 
placed on the vehicle or apparatus to which the brake is required to 
ve 2) — An arm extends from the eccentric strap to the top of 
the blocks which are placed near the wheels, and for putting on 
the brake the eccentric is brought round by any suitable appliance. 
(Sealed May 7, 1889). 


5557. J. W. Smith, Newcastle-on-Tyne. Improve- 
ments in Locomotive Engines, (8d. 4 Figs.) April 14, 
1888.—This invention relates to means for automatically admit- 
ting heated air to the steam chest of a locomotive which is 
running, when the steam is cut off. Fig. 1 is a section of a valve 
for this purpose, and Fig. 2 a section of a cylinder and steam 
chest, to which the valve is attached, having piston distributing 
valves B. Cis the casing of the air inlet valve D, which valve 
is subject on its back to the pressure in the steam chest, and on its 
other side to the — in the blast pipe. A small spring F may 
be employed to keep the valve up to its seat when there is an 
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equilibrium of pressure. As long as the regulator is open there is 
pressure on the back of D, but when it is shut and the engine con- 
tinues to run, then a partial vacuum is quickly produced in the 
steam chest, and the valve D opens and restores the atmospheric 
pressure, allowing air to be drawn into the steam chest through the 
Piast pipe to which the casing of the valve is applied, or through 
some other pipe ex to the heat of the smokebox and com- 
municating with the external air. At each stroke of the piston 
heated air is drawn into the cylinder, and thus the difficulties re- 
sulting from the formation of a partial vacuum in the cylinder, 
and from the cooling action of non-heated air, are avoided. 
(Sealed May 7, 1889). 

5752. G. Russell, Motherwell, Lanark, N.B. Hy- 
draulic Motors. {6d. 2 Figs.) April 18, 1888.—This inven- 
tion relates to reversing gear for hydraulic motors required to 
revolve in either direction. C is a disc on the shaft A, fixed eccen- 





trically so that it, with its rim, forms an eccentric for working the 
valve, as well as a crank for the pin D, which is coupled by the rod 
E to the piston-rod F. J is a cylinder containing a pull-back 
piston, connected to the engine slide valve by a link soas to reduce 
the pressure on the valve, and make it easier to move. K is a case 
containing a piston, loaded with a spring, and communicating 
with the main cylinder, to avoid shocks and undue pressure, by the 
yielding of the piston and compression of the spring in the case, 
The eccentric strap L, by its rod M, conveys a reciprocating motion 














to N which oscillates on a fixed bearing. The quadrant or curved 
link O is fixed to N, and the slot in it is curved to a radius equal 
to length of rod P. By means of a rod Q and suitable mechanism, 
the rod P can be moved to P2, which shifts the slide valve to the 
opposite position, and so reverses the engine. The rod P might 
be attached direct to slide valve spindle, but by preference it 
is made to vibrate a lever on a fixed centre R, and give motion 
to _ valve with a reduced stroke, as shown. (Sealed May 7, 
1889). 


6252. E. A. Jefferies, Swindon, Wilts. Improve- 
ments in Locomotive, Marine, and other Engines, 
(6d. 2 Figs.) April 27, 1888.— This invention consists in a 
method of varying the area of the steam ports of an engine by 
means of sliding bars, instead of by pulling back the reversing 
lever, when the engine has obtained sufficient speed. A are the 
inlet ports and B the exhaust port of the cylinder. C are two 
bars of metal introduced through stuffing-boxes D fixed to the 
side of the valve box, by means of which the inlet ports may be re- 
duced to about one-half their proper area. The bars are attached 
to a crosshead E and may be worked simultaneously by any suit- 













GILLES ho 
ZZ 


OLR 
ELLA tars 


CPLILESTLS 1th» 
YZ 






WAMTLLTILLLE... 
WOSILLLLL ALE — 


a aa 77 
Y 












able screw or lever arrangement. On starting out of stations or 
ascending inclines the bars will be withdrawn, thus making the 
engine into a powerful slow one, but when the bars are again in- 
serted into each port, it will again at once be converted into a 
high-speed engine. In applying this invention to marine engines 
the bars C could have a long taper form, ‘‘the engineer working 
the engine the exact length of stroke the steam was to be cut off at, 
so as to work as economically as possible.” The slide valve travels 
the full length of the stroke, for the hollow part thereof to take 
the exhaust steam off the back of the piston. (Sealed August 17, 


16,861. A.J. Boult, London. (0. Jull, Orangeville, On- 
tario, Canada.) Improvements in Excavators or Snow 
Ploughs, [8d. 4 Higs.] November 20, 1888.—A isa platform 
supported on wheels B, which rest on rails or on the ground. Ina 
hood D is hung the inclined cone E, the apex of which is stepped 
in the lower part of the hood. The base of the cone has a shaft b 
having its bearings in the back plate d of the hood, and this shaft 
has a toothed wheel e, which connects with mechanism for impart- 
ing rotary motion to the cone. In plan view the axis of the cone 
is in an oblique position. This cone is provided with a series of 
blades, which are lapped to form scoops for taking up the snow. 
These blades are curved, the amount of curvature towards the apex 
being greater than towards the base of the cone; they are also 
narrower towards the apex than towards the base. By this means 
when the cone is rapidly revolved and the platform A advanced 
towards the bank of snow, the blades will scoop up the snow from 

















in front and beneath them, and will convey it, partly under the in- 
fluence of centrifugal force, towards their outer or upper ends, 
from which the snow will be discharged. The side walls of the 
hood are made flaring so as to be farther apart at the front of the 
plough than towards the rear for the pu of enabling the plough 
to be moved on curves, and to these sides may be attached check 
pieces h for gathering in a larger amount of snow and making a 
wider path. The u = part of hood D has an opening on one side 
which can be clos: yy a door m, above which is a deflector n, so 
that when eo m is opened snow will be thrown through this 
opening and discharged on that side of the machine towards which 
the apex is pointed ; there is also another opening, with gate and 
deflector, near the opposite side, so that when this gate is opened 
and the other closed the snow will be thrown in the opposite 
direction. A shield r enables the plough to gather in a higher 
bank of snow, and prevents the snow being thrown over the hood. 
(Sealed March 1, 1889). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 


| street, Strand. 
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RAILWAY SIGNALLING AT THE 
PARIS EXHIBITION. 
Tur WESTERN Rattway OF FRANCE. 

In the Paris Exhibition the Compagnie des 
Chemins de Fer de l'Ouest show an example of each 
of the block systems in use on their double lines. 
The same object is attained in both cases, but by 
different means. The electric system establishes a 
communication between cabin and cabin—a kind 


| 


home signal; next he advises the man in the 
adjoining box that a train is coming. As soon 
as he learns that the train has cleared his section 
and entered the next he puts the signals to “line 
clear.” Should this message not come in a reason- 
able time he puts the home signal to ‘‘ attention,” 
leaving the distant signal at ‘‘ danger.” 

Electric Siguals.—Communication between cabin 
and cabin is maintained by Regnault indicators. 





of telegraph between adjacent signal men, each of |The mechanism is inclosed in a rectangular box 
whom operates the optical signals under his charge, | with two faces, one visible to the signalman, and 
after having communicated with the cabin at each | one from the road. On each face are two needles, 


side of himself. 


Under the mechanical system the | which can be inclined, one in the direction of the | 


tects it by closing first his distant signal, then his{of the levers f and g. The terminals T are con- 


‘nected to earth. When the man at cabin No. 1 
| presses the key D, he puts the spring L in com- 
munication with the line wire F, at the same time 
taking it from the contact a, and connecting it to 
the post a’, which is coupled to the positive pole 
of the battery No. 1, whose circuit is Ca! L. The 
current flows in the line wire F, which leads it 
into the apparatus X', where it follows the circuit 
‘'MbKdh j. It divides itself between the bell 
S and the electro-magnet E'; the cores of the 
latter are so polarised that the lever f is attracted 
by p, and taking the position f', transmits to the 
pinion with which its toothed sector gears, a move- 


signalmen only operate their own signals without | up trains, and the other in the direction of the | ment which makes the needle I incline itself in the 


giving or receiving any warning. 


| down trains ; when a needle is vertical it indicates 


‘direction of motion of the advancing train. The 


The installations exhibited are designed to ex-|‘‘line clear.” At the base of the apparatus are two | lever f in its movement operates the little arm K, 


plain the working of the two systems. 


The electric | keys carrying the words ‘‘ arrive” and ‘ depart.” 


system is illustrated by a train running from right | The needle placed above the first is the indicator 
to left, that is, according to the arrow E; while) which serves to signal the approach of a train ; the 
the mechanical system finds its examplification by | other is the repeating needle, and is designed to 


a train following the arrow M (Fig. 2). 


In both | show that the signal transmitted to the neighbour- 
























































| which in its new position K"', is no longer in contact 
with the post d, but touches the post d'. The posi- 
tive current of the battery No. 1 of cabin No. 2 
has thus opened to it the circuit C d' K! b M inthe 
apparatus X1. The current flows through the line 
wire F into the indicator X, when the spring L, 
having retaken its normal position, as soon as the 
pressure on the key was relieved, affords it a path 
by La E in theelectro-magnet E. The core of this 




































































































































































































































































: lp OR Ry 1 magnet attracts the lever f, which makes the needle 
R turn in the same direction as the needle I at 
cabin No. 2. 
~ ro Gael & ™ The man at cabin No. 1 has thus the assurance 
LD) ( = ‘-+(A) (D)4-. *F-(0) (AT: : 2 : 
@) OT: |® YW © Y that No. 2 has received the signal which he sent, 
SOS «SRO MMRREY en Die Pe | since it is the movement of the indicator needle 
X J | which causes the movement of the repeater needle. 
CABIN NOI CABIN NO2 CABIN NO3 | When the train has passed through the section 
NPT Cabin Fig. 2. __ N22 Cabin N° 3 Cabin 
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systems the line is divided into two sections, with 
three cabins, the one at the head of the line, the 
intermediate cabin, and the one at the end of the 
line. Each section comprises means of protection 
to the trains traversing it, from their entry to 
their exit. The electrical installations shown are 
those of cabins on double lines ; the accessories for 
working the visual signals are only represented for 
the working of the trains in one direction ; they 
would be doubled if trains going in both directions 
had to be protected. 

The Electric System. Visual Signals.—At each 
cabin there are the following signals for each section 
protected by that cabin: (1) A home signal, serving 
both for day and night. During the day it pre- 
sents to the driver of an approaching train a rect- 
angular disc painted in red and white check ; at 
night it shows two red lights in a horizontal line. 
This signal demands the absolute stoppage of the 
train, and there is connected with it mechanism 
which places two detonators on the rail. On 
another disc the same size as the first, there appears 
during the day, in white on a blue ground, the 
letters A T To N (attention), which means that the 
driver must proceed with caution. At night the 
signal is illuminated. Further there is a white 
vertical screen behind which the disc retires when 
the road is open, leaving visible at night a lantern 
which shows two white lights on a horizontal line. 

(2) A distant signal placed in advance of the 
block signal by 1300 yards to 2000 yards, and which 
reproduces the indications of the home signal. It 
is parallel to the road, or invisible, or it presents a 
white disc, when the line is clear ; at other times it 
shows a red disc or a red light. 

In order to avoid complication in the visual sig- 
nals employed on its lines the company has not 
adopted special signals for the roads under the 
block system ; it has made use of appliances which 
present to the employés the same significations, 
under the same aspects, as those on the lines not 
under the block system. The only novelty is the 
disc bearing the letters A T T oN, which did not 
previously exist. 


ing cabin has been understood. A cabin at the end 
of a line has only one such apparatus, while the 
intermediate cabins have two. Each is connected 
to the corresponding instrument of the neighbour- 
ing cabin by two wires, of which one serves exclu- 
sively for the up trains and the other for the down 
trains. The annexed figure (Fig. 1) shows the 
electrical connections. 

Cabin No. 1, situated at one end of the line, is 
furnished with an indicator X, connected by two 
wires F F! with the apparatus X! at cabin No. 2; 
this latter is coupled by the wires F, F, with the 
apparatus Y Y', and so on to the end of the line. 
Let us imagine a train starting from No. 1 cabin 
and proceeding towards No. 2. The first man, 
after having blocked the line by his visual signals, 
presses for an instant on the key D of the appa- 
ratus X, and deflects the needle I at X" to the 
right. This indication is completed by a bell which 
calls the attention of the signalman. At the same 
time the needle Rat cabin No. 1 repeats the indica- 
tion of the needle I at No. 2 by reason of a current 
in the line F. When the train has passed No. 2 
cabin the man in charge advises cabin No. 3, as 
soon as he has blocked the line. Then he puts 
back the needles R at X and I at X"' by pressing 
on the key A. He has thus unblocked the first 
section, and awaits a signal for No. 3 before giving 
‘‘line clear” to the second section. For a train 
moving in the opposite direction the signals are 
transmitted in the same way, being received first 
by I at Z’, then sent from Y' to Y, and from X! to 
X by means of the wires F? F'. 

The construction of the indicators will be under- 
stood from an inspection of the figures. Figs. 3 to 
6 represent the indicators which serve for the 
exchange of signals between cabins land 2. The 
needles R and I of each of these indicators are 
governed by means of a pinion, through the toothed 
sector forming the extremity of the levers f and gq, 
pivotted on the permanent magnet mn, m! 1'. This 
magnet is bent to a right angle, and carries an 
electro-magnet E from X and E! from X’. The 
core of this magnet is terminated by the pieces 





When a train enters a section the signalman pro- | p q, p' q', of which the polarity is contrary to that 





between cabins No. 1 and No. 2, the first man must 
be advised in order that he may unblock the line. 
No. 2 presses upon the arrival key of his indicator 
X', thus moving the spring M from the contact b to 
b', and opening the negative current of his battery 
No. 2 to the circuit Zb’ MF Lak. The armature 
of the electro-magnet is polarised in the contrary 
way to that in which it was by the positive current ; 
the lever f, moved by a, replaces the needle R in 
the vertical position, thus indicating to the signal- 
man that the line is clear, and that he can open his 
signals. The same negative current, following the 
circuit Z b' M1 J E', will draw back the lever f b 
means of the armature q, impressing on the i 
the rotary movement required to restore it to the 
vertical attitude. 

The currents follow a similar course when a train 
leaves cabin No. 2 for cabin No. 1. The man 
presses the key D of the instrument X', and makes 
the indicator needle of the instrument X incline 
from right to left ; this brings the repeating needle 
is cabin No. 2 into the attitude R'. It is the wire 
F' which serves in this case for the passage of the 
positive current from No. 1 battery of No. 2 cabin. 

If by any chance the advice of the starting of a 
train in a section is not received, the man sending 
the signal is warned of the fact, since the repeating 
needle of his indicator does not move. He must 
then take the necessary steps to have the line put 
in order. All the mechanism of the instrument is 
securely inclosed and cannot be tampered with. The 
presence in the line wire of a current from some 
other source than the apparatus themselves, will 
not destroy a signal which has been once given. 
The signal received likewise remains at the start- 
ing cabin after a rupture of the line wire, or during 
contact with other wires. A thunderstorm can 
momentarily move a needle if the atmospheric elec- 
tricity is contrary to that of the battery, but this 
position is fugitive, and the needle again becomes 
inclined, after the flash, by the permanent current 
from the next cabin. 

Supplementary Appliances.—By means of the 
visual and electrical signals above described, it is 
possible to assure the blocking of a line. But it is 








128 


ENGINEERING. 


[Avc. 2, 1889. 








necessary to that end that the men are constantly 
on the alert, and never operate their apparatus 
except at the right time and in the proper order. 
To provide for the mistakes and omissions of the 
men, andalso for the chance of their sudden dis- 
ablement, it has been sought to find means to pre- 
vent the following contingencies : (1) To prevent 
a man announcing to the next cabin the approach 
of a train, before he has protected the train by first 
setting the distant signal, and then blocking the 
line by the home signal. (2) That he shall not be 
able to withdraw these signals until they are elec- 
trically unlocked from the next cabin. (3) That 
the man in the said next cabin shall not be able to 
send the electric signal, until he has first set his 
visual signals to protect the rear of the train. 
These three requirements are fulfilled respectively 
by the locking gear, the electric lock and bolt, and 
the electric relay. 

The Locking Gear.—The two levers which work 
the signals, home and distant, in one direction, are 
interlocked in such wise that the first signal, which 
ought to give an absolute block, cannot begiven unless 
the distant signal has already been set to ‘‘ danger ;” 
this latter also, when once set, cannot be opened 
until the home signal is set to show ‘‘ line clear.” 
Further, the home signal lever controls, by means 
of rigid rods, levers, and bell-cranks, shown upon the 
view of the intermediate cabin (Figs. 7 to 12) a hand 
N, which as long as the signal is not set to ‘*danger,”’ 
engages with the departure key D of the indicator, 
and prevents its being moved. 

Electric Lock. —Once the signals are set at 
‘‘danger,” or as the French say at ‘‘ stop,” it is the 
electric lock which prevents ‘‘line clear” being given, 
so long as the repeating needle of the corresponding 
indicator has not been set back by the cabin at 
which the train leaves the section. The mechanism 
of this lock is inclosed in a cast-iron box mounted 
on the locking table of the signal levers. Upon 
this table is also a slide P connected to the home 
signal lever, and moving in a horizontal direction. 
This lever can be arrested in three different posi- 
tions. The extreme forward position (see Fig. 8) 
corresponds to absolute block ; the extreme rear 
position corresponds to ‘‘line clear;” in the inter- 
mediate position the signal AT Town is given. As 
long as the lever is not drawn over to give ‘‘ line 
clear,” the bolt x of the electric lock, under the 
action of the spring r, which tends always to keep 
it in the extreme forward position, pushes upon the 
slide P, which holds it back. But as soon as the 
signal is at theabsolute block, the slide, drawn into 
its extreme position, is completely withdrawn from 
before the bolt, which, under the action of the 
spring r, advances and forms an obstacle to all 
backward motion. It thus stops the working of 
thelever and of the signal, keeping them at ‘‘danger” 
while this state of affairs continues. 

In order to give ‘‘line clear,” it is necessary to 
draw back the bolt x by acting on the key G, which 
forms the termination of the rod. It will be noticed 
that one of the arms of the bell-crank Q, against the 
extremity of which the shoulder of the bolt butts, 
will hold this latter fixed, if the spring V has not 
ceased to keep it in its normal position. This 
occurs when, on the passage of a current through 
the bobbins J, the electro-magnet draws, contrari- 
wise to the spring V, the second branch of the bell- 
crank, which disengages the bolt, so that the lever 
‘ can be drawn back to operate the signal. In order 
to understand how the current is sent into the 
bobbins J at the right time, it is necessary to take 
account of the manner in which the lock is con- 
nected to the electric circuit of the system. This 
is shown in Fig. 14. 

This current is furnished by a local battery No. 3. 
It will be seen on examining the diagram that the 
current cannot circulate in the electro-magnet of 
the electric lock, except the little arm K is in con- 
tact with the terminal h, and if there is no solution 
of continuity between the pieces ¢ and o. This is 
equivalent to saying that the needle R must be 
vertical, which implies that the line has been 
cleared from the corresponding cabin. Also that 
the lock is bolted—that is to say, that the signal is 
at absolute block. For as long as the bolt is not 
at the forward end of its travel, the bell-crank ¢, con- 
nected to its movements by a small fork, presses by 
an ivory button upon the blade o, and prevents the 
circuit from closing. A galvanometer in the cabin 
shows the man if the lock is free or electrically 
bolted. Thus it is the battery No. 3 alone which 

srovides the current, without which the lock cannot 


to work, the line remains blocked until matters are 
put right. To obviate this inconvenience, without 
at the same time permitting the signalman to put 
his signals to ‘‘ line clear,” it is necessary to provide 
him with means to allow the entrance of trains into 
the section as soon as his indicator shows that the 
road is clear, or even if he has not received such an 
announcement, provided always that a stipulated 
interval has elapsed since the last train passed his 
cabin. To this end, upon the side of the box con- 
taining the lock, there is provided a keyhole for the 
entrance of a key by means of which the arm of the 
bell-crank can be raised, as if by the current from 
battery No. 3. The shoulder of the bolt can then 
be disengaged and the lock can be opened. 

Stop Bolt.—The signalman, after having opened, 
by aid of the key, the lock which is not always 
opened electrically, can then operate his signal so far 
as to remove the absolute block. But he cannot 
give ‘‘line clear.” When he has drawn his lever 
into the vertical position, giving the signal AT Ton, 
he meets an obstacle which prevents him from 
moving it farther. This is the pin K of the stop 
bolt, which, mounted above the notch of the sector 
corresponding to that position of the lever, will 
oppose itself to the travel of the bolt of the rod p. 
The same key serves both for the electric lock and 
for the stop bolt, and it will be seen from the 
engraving that it cannot leave the bolt except its 
pin is fixed. A signalman has never more than 
one key of this kind, and the construction of the 
electric lock is such that, in drawing back the 
button G to open the signal, he rotates the bell- 
crank H, the smaller arm of which is terminated by 
a collar, which applies itself to the opening y, 
embracing the barrel of the key W. This latter 
then cannot be withdrawn so long as the bolt x 
presses upon the slide P, which holds it back. 
Thus, as long as the electro-magnet of the electric 
lock does not work, the home signal can only give 
the absolute block or the permissive block. 

Electric Relay.—In order that a signalman mey 
not advise the preceding cabin of the departure of 
a train whose approach has been signalled to him 
without having covered it with the visual signals, 
the system of electric relay has been introduced. 
All the distant signals are installed in such a way 
that a cam keyed upon the axis of the disc, and 
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turning with it, puts into contact the two springs 
of a commutator, when the signal is at ‘‘ danger.” 
The meeting of these springs closes the local circuit 
of a battery, the purpose of which is to ring a bell 
placed near the man who works the signal, in order 
to assure him of its proper action. In Fig. 14 
y represents the cam, @ and z the two springs of the 
commutator, and S' the bell. But in the case of 
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the electric block it is not the battery No. 5, placed 











at the foot of the signal post, which operates the 
bell ; the current from this battery only acts upon 
the electric relay. The battery No. 2 serves to 
transmit the advice of the starting of the trains in 
the section, and in its circuit there is at one point 
a solution of continuity, which the distant signal 
repairs automatically when it is set against an 
advancing train. This function is fulfilled by the 
relay, which is of the following construction. Be- 
tween the positive pole of the bell battery (No. 5) 
and the earth, there is interposed an electro- 
magnet 6; when the current circulates, that is 
when the signal is at ‘‘ danger,” and closes the com- 
mutator @ 7, this electro-magnet attracts a pallet U. 
When this moves it draws the two arms) andw into 
contact with the abutments a and 8. The first 
closes the circuit of the battery No. 4, and imme- 
diately sounds the bell S' ; it then advises the man 
that the second arm w has closed the circuit of 
battery No. 2; this permits him to send into the 
line wire F the current to replace the needle R in 
the next cabin, and the needle I in his own. A 
spring z maintains the solution of continuity in the 
circuits of the batteries 2 and 4, as long as the 
distant signal is open or not entirely turned. 

The batteries employed by the Compagnie de 
V’Ouest are of the conglomerate Leclanché type, 
except those numbered 1, which are of the sulphate 
of copper or Daniel construction. 

The company commenced to establish the electric 
block system upon its busiest lines in 1867. It has 
successively extended it to all the sections indi- 
cated in the annexed Table. Up to 1866 the 
Regnault indicators were used alone, but since that 
time the supplementary appliances, designed to 
interlock the visual and electrical signals, have 
been applied. 

(To be continued.) 








THE SEAWORTHINESS OF TORPEDO 
BOATS. 


CoMMUNICATED BY LiguTENANT G. W. Hoveaarp, 
Royat DanisH Navy. 
(Concluded from page 103.) 


WE now come to the experiments before referred 
to which were carried out last autumn by the 
Danish Government. 

Three torpedo boats were selected and sent out 
for trial. They were all built by Thornycroft and 
Co. One, 125 ft. long, is named the Sdléven. 
She is rather a stiff boat with sides that fall out a 
great deal above the water line, as shown in Fig. 2. 
She has a ‘‘ bottle nose” bow, and had shown her- 
self a very good sea boat in the North Sea on her 
way home from England, but in Danish waters she 
had proved uneasy and wet, and would, under cer- 
tain conditions, roll excessively with jerky un- 
pleasant movements. It must not however be 
supposed that any fears were entertained of her 
safety ; in fact the experience of the Danish naval 
authorities is that the Thornycroft boats have 
always shown themselves perfectly safe. 

The good performance of this boat in a big sea 
suggested that by lengthening the period a boat 
might be produced which would behave better in 
the short seas met with in the Danish waters. 
When, therefore, a new contract was entered into 
with Messrs. Thornycroft for building two new first- 
class boats, the Narhvalen and Havhesten, it was 
decided to make the following departures from the 
construction of the Sdléven. The deck was raised 
6 in. throughout the length of the boat. Various 
weights, such as the engines, were raised some- 
what. The midship section was given a slight 
tumble-home, the deck beams being reduced 1 ft. 
The bottle-shaped nose was replaced by an ordi- 
nary ship-shaped fore body; the deck line and 
upper water lines being carried out fair, right to the 
stem. This latter alteration was made possible by 
a new construction of the closure of the torpedo 
launching tubes. The length of the boats was in- 
creased to 137 ft. over all. This, however, was 
done for reasons not connected with the ques- 
tion of seaworthiness. To one of the new boats, 
the Havhesten, there was fitted a vertical keel 
plate of about 60 square feet area, which was 
designed to act in the same way as a bilge keel. It 
was in shape like the ventral fin of a fish, and 
was placed well forward in order to affect the turn- 
ing power as little as possible. It should be remem- 
bered that boats having, as this one had, the Thorny- 
croft construction of stern and rudder arrangement, 
turn on a point far forward of the middle section. 

It was expected that by the alterations described 
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the period of the boats would be sufficiently in- 
creased. That the new bow construction would be 
an advantage there could be no doubt, for the 
earlier form of construction with the tubes close to 
the water was an obvious cause of heavy spray ; 
and putting this on one side, the increased height 
of freeboard might be expected to give a drier 
deck. Upon running trials it was found that even 
at very high speeds, 22 to 23 knots, the bilge keel 
would reduce the speed but little. At slow speeds 
its effect was imperceptible. 

Lieutenant Hovgaard made the voyage from Lon- 
don to Copenhagen in both boats successively in 
order to study and compare their behaviour. Un- 
fortunately, however, the weather was quite calm 
during the voyage of the Havhesten, and very 
moderate during that of the Narhvalen, so that no 
satisfactory comparison could be made. The two 
boats were therefore sent away together after their 
arrival, in company with the Séléven, for the pur- 
pose of comparing and testing their sea-going qua- 
lities. The little squadron was under the command 
of Captain Kofoed-Hansen, and was out from the 
1st of November till the 15th of December—no 
holiday cruise in such latitudes. 

The two principal objects of the trials, as con- 
veyed by the orders given by the Ministry, were 
to solve the problems: 1, whether the lines of the 
Séléven or of the Narhvalen were the best for a 
torpedo boat designed to act in Danish waters ? and 
2, whether anything was gained in regard to sea- 
worthiness, and other like respects by the addition 
of the bilge keel* to the Havhesten, taking into con- 
sideration that it would, in several other respects, 
be an advantage if it were not present. 

The work on the cruise consisted mainly of three 
parts, viz. : Inclining experiments undertaken in 
the dockyard in order to determine the position of 
the centre of gravity. Rolling experiments in still 
water in order to find the period and the curves of 
extinction. Observations of transverse rolling at 
sea in different parts of Danish waters, under 
varying conditions of wind and sea, and at 
various speeds and positions relative to direction 
of sea. Observations of length, period, and height 
of sea. 

The results of the inclining experiments are 
shown by Table I., which gives the metacentric 
heights. It will be noticed that these are ma- 
terially lessened in the new boats, being 20 per 
cent. smaller in the Narhvalen and the Havhesten 
than in the Séléven. In Fig. 3 are set forth the 
curves of stability. That of the Sédléven is steeper 
on account of the greater metacentric height, but 
its smaller range is due to the lesser freeboard. 
The periods also show a great difference, that of 
the Narhvalen being 16 per cent. greater than that 
of the Sdléven. The period of the Havhesten is 
somewhat greater still, probably on account of the 
water put in motion by the bilge keel increasing 
the virtual mass of the boat. + 

The curves of declining angles, shown in Fig. 4, 
do not exhibitany great difference between the Narh- 
valen and the Séloven, whereas that of the Hav- 
hesten is very much steeper than that of the two 
other boats. In the Sdéléven eighteen men were 
employed for the rolling experiment, the maximum 
angle reached being 11 deg. In the Narhvalen 
twenty-six men produced a roll of 18$ deg., but 
the same number of men could only incline the 
Havhesten to an angle of 114 deg. It will thus be 
seen that the additional area given by the fin or 
bilge keel reduced the angle of roll 7 deg. The 
effect of the keel on still water rolling is thus seen 
to be very great ; indeed, far greater than would be 
expected from calculation, using Froude’s formula 
and coefficient of resistance. It was also found 
that Froude’s coefficients a and b (in the formulat 
—Ad=a 6+b 42) are respectively about three times, 
and twice as great in the Havhesten as in the Narh- 
valen. That a in particular is great shows that 
the resistance of the bilge keel is due more to wave 
making than to eddy making, a fact which may 
perhaps be explained by the shallow draught of a 
torpedo boat which brings the keel in proximity to 


* The “‘ bilge keel” here referred to is the fin before 
mentioned. It is placed in the centre fore and aft line, 
and not at the sides or bilge. It might be called a false 
keel were it not built into the vessel as an integral part of 
the structure. 

+ In reference to this point we may note that the 
addition of bilge keels to a vessel does not usually affect 
the period of roll, but only the amplitude. 

t See Naval Science, October, 1872, and January, 1874, 
‘On the Influence of Resistance upon the Rolling of 
Ships,” by W: Froude: 
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RAILWAY SIGNALLING APPARATUS AT THE PARIS EXHIBITION. 
(For Description, see Page 127.) 
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the surface of the water. Even when the boats 
were lying in Copenhagen harbour it was noticeable 
that the Séloven was much inore uneasy than the 
other two boats ; for, whenever the swell from a 
steamer was experienced, the former would com- 
mence a series of short jerky oscillations, while 
the other boats would remain almost at rest. 

The first observations at sea were taken in the 
Storebelt. The curves shown on Fig. 5 show the 
rolling on the 13th of November. The wind was 
S.E., strength 7. As soon as the boats came outside 
the point of Nyborg, and while going at 12 knots 
with the sea a few points on the bow, it was evident 
how wet a boat the Séléven was compared to the 
other two vessels. She was shipping large masses 
of water, not in the form of spray, but as a con- 
tinuous cascade, and rolling violently, sometimes 
up to 25 deg. to each side. The medium roll was 
10 deg. The temperature was near freezing point, 
and as the water with the combined velocity of the 
boat and the wind struck the faces of those on 
board and enveloped them in a dense cloud of 
spray, all look-out and signalling became impossible. 
The curves drawn in full (Fig. 5) show the rolling 
at 12 knots, whilst the dotted curves correspond to 
the engines stopped, the boat being at various angles 
to the run of the sea. The ordinates represent the 
medium of roll from upright, the absciss giving the 
angle between the sea and the course of the boat. 

At 12 knots the movements of the Séléven are 
seen to be far worse than those of the Narhvalen, 
while the Havhesten is easiest. With the engines 
stopped the Narhvalen is the worst roller, the 
mean being 12 deg. to each side, whilst a maximum 
roll of 31 deg. was reached. The latter was with 
the sea on the beam. It will be noticed that in the 
latter case the period of the Narhvalen was very 
nearly equal to the half period of the waves. This 
corroborates a fact formerly stated, that when the 
period of a vessel is increased care must be taken 
to increase her resistance to rolling as well, or 
under certain circumstances she will roll even more 
than at first. The curves at the bottom of the 
diagram (Fig. 5) show the «pparent half period of 
wave, increasing as it does from forward to aft. 

The points of maximum rolling are seen to be 
very differently situated for the three boats, being 
always placed in the order-—Sédléven, Narhvalen, 
Havhesten ; reckoned from forward to aft. That 
this is so can only be accounted for by the difference 
in the periods of the boats, together with the fact 
that the apparent period of the sea increases from 
forward to aft. This is a phenomenon which, to a 
certain extent, might have been predicted from the 
theory of rolling among waves, but what, perhaps, 
could hardly have been predicted was that the 
worst rolling does not take place when the waves 
synchronise with the boats, but nearly always at a 
point where the apparent half-period of the waves 
is somewhat smaller than the period of the boat. 
This anomaly may be accounted for by considering 
that, besides the effect of synchronism, the magni- 
tude of the movements must also depend on the 
steepness of the waves and their speed relative to 
the boat. 

The nearer the waves are to the beam the steeper 
they will be reckoned transversely, while the force 
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with which the particles of water strike the boat 
and produce direct impulses, will be mainly depen- 
dent on the relative speed. Only by combining 
the three factors, ratio of periods, steepness, and 
force of waves, is it possible to arrive at a correct 
conclusion as to the effect of waves on the boat. 

On Fig. 6 is shown a representative case of roll- 
ing in the Baltic, where the sea is considerably 
larger than in the Storebelt. The difference between 
the Séléven and the Narhvalen is here less marked. 
The worst rolling of the Sdléven was here with the 
sea four points from forward, her medium roll being 
then 9} deg. and her maximum 21 deg. ; while the 
corresponding figures for the Narhvalen were 
8 deg. and 23 deg. This supports the idea that the 
Soéléven is better adapted for service in the open sea 
than in land-locked waters, such as those around 
the coast of Denmark. 

The maximum point of Havhesten’s curve lies 
above the flat part of the two other curves, as 
shown in Fig. 6. This shows the necesssity for 
observing the rolling for various positions to the 
sea, and not only when on the beam. For in- 


| must therefore be an advantage to place the point 
|of maximum rolling as far aft as possible ; i.e , the 
period must be made as long as can be, due regard 
being paid to other requirements. The sea will 
then break with less violence over the boat, its 
impulses will be smaller, and the maximum ordinate 
will, for this reason alone, be smaller. 

The worst position for the maximum point will be 
between four points on the beam and on the beam ; 
for not only is the force of the sea very great here, 
| but also its steepness ; so that if synchronism takes 
|place there will be a combination of the worst 
| possible circumstances. The period should, there- 
'fore, if possible, be made so long that, in the sea 
| which is ordinarily met with, the maximum rolling 
| may not take place until the sea is abaft the beam ; 
‘but care should be taken at the same time to 
|inerease the resistance to rolling and to increase 
| the freeboard. On the other hand, reduction of the 
| maximum ordinate of the curve of stability, brought 
|about by great tumble-home, is objectionable in 
| small vessels. 
| In Table II. are given the medium of rolling 



































stance, with only one set of observations one might TaBLe I. 
be led to the conclusion that the Havhesten was | zs | oe Sa 
the worst roller of the three, whereas, as a matter | — | 2 %» . |Diameterof Turr- 
of fact, she performed the best in this respect. , EZ $3 | ee | ing Circle, 18 
Curves of rolling were also taken when the vessels | — of Pes Sto | oS Knots. 
were in the Kattegat, both with a moderate breeze | —_ Be a5 de gpemmee: iil 
and sea, near Hessels ; and under an easterly gale | a = & | Ahead. Astern. 
encountered in the neighbourhood of Hjelmen. The 
Sédliven was in the latter case prevented from | ft | sec. ft. ft. 
taking part in the experiments on account of a) ee. a . - a pio 
slight damage. | Séléven 10 | 172 | 197 | 510 
In all cases the maximum points of the curves | arte 
were arranged according to the magnitude of the | Tape II 
periods. It is again shown that the Havhesten was | —-————_ — : 
throughout by far the easier boat of the three, and | Medium of Rolls for the whole Cruise. 
that the Séléven was the worst habitual roller ; | r 
while the Narhvalen might at times reach greater; Name of | 
angles of 8 and thus lacked what the | Boat. Right inl On ie P sw 
term ‘‘ ecclisité.” | Ahead. a am. baft. 
For any given speed and given sea there will| cation — = 
always exist a certain position of boat to the sea) favhesten..| 1 1 vf | 1 
in which the rolling is a maximum, so that all that | Narhvalen..... 1.57 1.35 117 | = 0.94 
can be done is to try to reduce this maximum as Séléven 1.64 1.94 11 0.96 
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that the more the direction of the sea is aft the less | (taking the medium 


is its stcength, a fact which is in itself obvious. 
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RAILWAY SIGNALLING APPARATUS AT THE PARIS EXHIBITION. 
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which those laid down in the curves are only a few; vantages. As seen by Table I., the Havhesten will; Havhesten would require much less speed than the 
representative cases. Although these mediums are | turn in a smaller circle than the Narhvalen when | Narhvalen to enable her to be kept in command. 
not in themselves of any scientific value, still they | going ahead. Goingastern the circle is larger. Onthe | This is a very valuable feature, because higher speed 
give a general idea of the character of the move-| other hand, the Havhesten canalways be relied on to means greater strains on the boat, greater exertions 
ments, and confirm the above stated conclusions. | obey the rudder, whereas the Narhvalen sometimes | for the crew, and a higher consumption of coal. 
Besides the effect on rolling, the extra keel of | will turn her stern in the wind against the rudder.| From these remarks will be seen the advantages 
the Havhesten had some other incidental ad-|When the boats were hove to in a heavy sea the|of the fin or bilge keel. The only serious ob- 
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jection appears to be that it increases the cost of 
the vessel, and adds to the difficulty of taking the 
boat on the slip. 

It should be mentioned that the draught of the 
Havhesten is not increased by the bilge keel, as its 
lower edge is above the lower edge of the screw 
bracket. Whether two bilge keels, fitted in the 
ordinary position, would have the same effect as 
that of the Havhesten, can only be determined by 
experiment. 

This article could not well be concluded without 
some furtherremarksas to the loss of the two French 
torpedo boats Nos. 102 and 110. According to the 
facts which have been made public, it would seem 
that No. 102 foundered because of her lack of 
stability ; whilst No. 110 went down mainly because 
she was defective in structural strength. The 
great tumble-home of these boats (of which the 
French possess 49 more) has already been men- 
tioned. It has been argued that since the Normand 
boats have the same tumble-home, and have always 
shown themselves good sea boats, this feature is of 
no importance. But if we turn to Fig. 2, which 
gives the midship sections of different boats, we 
find the natural explanation of the matter in 
the peculiar deep form of the bottom of the 
Normand boats. Possibly, too, the metacentric 
height of the Normand boat is actually greater than 
that of the 35-metre boats. On the original design 
of the latter craft the range of the curve of stability 
is said to have been. about 80 deg., and the initial 
metacentric height to have been satisfactory. But 
a number of successive alterations, such as ele- 
vating the torpedo launching tubes in the bow, 
must have resulted in a higher position of the 
centre of gravity and an increased displacement. 
Thus the curve of stability has been flattened to an 
extent which has proved fatal. A general complaint 
was the height and magnitude of the fore body, 
which had been built up on account of the raising 
of the tubes. In orler to improve these boats, 
therefore, everything possible should be done to 
lower the centre of gravity, and a bilge keel, 
similar to that of the Havhesten, should be fitted. 
The mistake of the French naval architects seems 
to have been that they have sacrificed safety to 
easiness of motion. They have overlooked the 
fact that torpedo boats are naturally small vessels, 
which cannot be sent to sea with stability reduced 
comparatively to that of big ironclads, simply on 
account of their smallness compared to the sea 
they have to meet. 

A reduction of dynamical stability should always 
be accompanied by an increase in the resistance to 
rolling. 





LOCOMOTIVES AT THE PARIS 
EXHIBITION. 


(Continued from page 97.) 

ConTINUING our survey of the French locomotives 
at the Paris Exhibition, we have next to deal with 
two engines shown by the Chemin de Fer du Midi. 
The first of these, No. 2041, is an eight-coupled 
outside cylinder engine built last year by MM. 
Schneider and Co., of Creusdét, all the axles being 
under the barrel of the boiler. This engine is of a 
type which has done good work with heavy trains 
at slow speeds. The cylinders are 21.27 in. in 
diameter, while the diameter of the wheels is 
3 ft. 11.6 in. The piston-rods are carried through 
the front cylinder covers, and the valve chests are 
on the top of the cylinders, the valve gear being 
outside. The boiler pressure is 128 lb. per square 
inch. The other locomotive for the Midi, No. 1615, 
was also built by MM. Schneider, and is similar to 
the type of express engine exhibited by this railway 
company in 1878. It is a six-wheeled engine with 
leading wheels 4 ft. 7.8 in., and the other wheels 
(which are coupled) 6 ft. 6.7 in. in diameter. The 
cylinders, which are outside, are placed in the 
rear of the leading wheels, the connecting-rods 
being coup’ed to the hind pair of driving wheels, 
an arrangement which has been much used in 
France, and which is a development of the original 
Crampton engine. The valve gear, which is out- 
side, is of the Gooch stationary link type. A little 
detail in the staying of the firebox of this engine is 
worth notice. It is usual to stay that part of the 
tubeplate immediately below the tubes by means of 
copper stays screwed into wrought-iron stays which 
are rivetted to the inside of the barrel just clear of 
the first joint. Not unfrequently these stays give 
trouble from the rigidity of the attachment, and to 
avoid this in the engine of which we are now speak- 





ing, the wrought-iron stays are extended some 3 ft. 
into the barrel and rivetted to the latter near the 
front end of the first ring, this great increase of 
length of course giving them considerable flexibility 
and so preventing cross-strains being put upon the 
screwed copper stays. It may be noticed also that 
the tyres of this engine are secured by Mansell’s 
fastenings. 

The last of the large French railway companies 
whose exhibits we have to notice here is the Eastern 
Railway, which is represented by one locomotive 
constructed in 1881 at the works of the company at 
Epernay. It is an eight-wheeled tank engine, No. 
618, all the wheels being of the same diameter, 
namely, 5 ft. 1 in., but only the three front pairs 
being coupled. The cylinders, which are 18.1 in. 
in diameter by 23.62 in. stroke, are inside, as is 
also the valve gear. The frames are outside the 
wheels, and the latter are coupled by outside cranks. 
The crank axle is steadied by a central bearing, the 
frame in which the latter slides being only a short 
one extending from one cross-stay to the next. 
The piston-rods are packed with metallic packing 
on the Hubler system, this consisting of a series of 
soft metal rings of triangular section built up to fill 
the stufting-box. The engine is of a class which 
has been built for working suburban traflic, and it 
has, we understand, done excellent service. 

Three French companies working narrow-gauge 
lines exhibit locomotives which we may next notice. 
Thus the Compagnie des Chemins de Fer Bone a 
Guelma show a locomotive of metre gauge for the 
Tebesia Railway in Algeria. This, which is a six- 
wheeled tank engine, with all wheels coupled, and 
all axles under the barrel, was built by the Société 
de Construction des Batignolles (formerly MM. 
Ernest Gouin and Co.). It has outside cylinders 
and valve gear, the latter having exceedingly long 
eccentric rods. The coupling rods have solid 
bushed ends, and the whole engine is a neat job. 

The Compagnie des Chemins de Fer du Sud de la 
France, also exhibit a tank locomotive for the 
metre gauge, this being an eight-wheeled engine, 
having the two centre pairs of wheels coupled, and 
small leading and trailing wheels. The diameters 
of the wheels are 3 ft. 11.2 in. and 2 ft. 8.3 in. re- 
spectively. The engine, which was built by the 
Société Alsacienne des Constructions Mécaniques, 
at their Belfort works, has outside cylinders and 
inside valve gear, the cylinders being 14.96 in. in 
diameter by 22.05in. stroke. The boiler has a total 
heating surface of 737.1 square feet, of which 
687.4 square feet is tube surface and 49.7 square 
feet firebox surface. The grate area is 6.9 square 
feet—rather small in proportion to the heating 
surface—and the weight of the engine is 25.5 tons 
empty and 33.3 tons in working order. The boiler 
pressure is 142 lb. per square inch. 

Another tank locomotive for a metre gauge, con- 
structed by the same makers, is also shown by the 
Société Générale des Chemins de Fer Economiques, 
acompany who hold a large number of concessions 
for local lines in France. The particular locomotive 
shown is for the Allier and du Cher Railway, and 
is an eight-wheeled engine, the three front pairs 
of wheels being coupled, and the trailing wheels 
being fitted with radia] axle-boxes. The diameters 
of the wheels are 3 ft. 3.4 in. and 2 ft. 7.9 in. re- 
spectively. The cylinders, which are 13.78 in. in 
diameter, with 18.1 in. stroke, are outside, as is also 
the valve gear, the latter being of the Allan straight- 
link type. The boiler has a grate area of 10.76 
square feet, anda total heating surface of 640.5 
square feet, of which 43.6 square feet are firebox 
surface and 596.9 square feet tube surface. The 
engine has wing tanks carrying 880 gallons of water, 
while the bunkers can contain 16 cwt. of coal. The 
weight of the engine is 20.7 tons empty and 27.5 
tons in working order. 

We now come to the French locomotives exhi- 
bited by their respective makers, and we may first 
deal with those of the Compagnie de Fives-Lille, who 
show two engines. Of these, one is No. 3533, for 
the Western Railway Company, and is intended for 
dealing with a certain class of suburban traffic, the 
wheel base being kept short. It is a six-coupled 
tank engine with inside cylinders 16.93 in. in dia- 
meter, with 23.62 in. stroke, and weighs 33.38 tons 
empty and 41.45 tons in working order. The wheels 
are 5 ft. 0.6 in. in diameter. The boiler is worked 
at a pressure of 1421lb. per square inch, and has 
a grate area of 13.8 square feet and a total heating 
surface of 1069.8 square feet, of which 81.3 square 
feet are firebox surface and 988.5 square feet are tube 
surface. The engine, which was built to the designs of 





the Western Railway Company, is of a good straight- 
forward type. The coupling-rods have solid bushed 
ends, and the details generally are very neat. The 
engine has wing tanks carrying 880 gallons of water, 
while the bunkers can carry 24 cwt. of coal. The 
other locomotive shown by the Fives-Lille Company 
is a small outside-cylinder six-coupled tank engine 
of metre gauge for the Compagnie Frangais de 
Chemins de Fer Argentine. The wheel base is very 
short, all axles being under the barrel of the boiler, 
and the engine is fitted with central buffers and 
couplings and with a cow-catcher at each end. 

The Société Alsacienne de Constructions Méca- 
niques, who have works at Belfort, in France, and 
at Mulhouse and Grafenstaden, in Alsace, show a 
compound locomotive built at the first-named works 
in 1885 for the Northern Railway of France. This 
is a very interesting engine, as it is the only com- 
pound in the Exhibition in which Mr. Webb’s 
practice of employing two pairs of uncoupled driving 
wheels has been followed. The engine under notice 
has six wheels, namely, a pair of leading wheels 
fitted with radial axle-boxes, a pair of driving wheels 
driven by a pair of inside high-pressure cylinders, 
and the rear pair of driving wheels, driven by 
a pair of outside low-pressure cylinders. The 
cylinders are respectively 13in. and 18.1lin. in 
diameter, the stroke in both cases being 24in. The 
diameter of the driving wheels is 6 ft. 10.6in. and 
of the leading wheels 4ft. 3.lin. The valve gear 
for the inside cylinders is of the ordinary Stephen- 
son type, while Walschaert gear is used for the out- 
side cylinders. The boiler is worked at a pressure 
of 156.4 1b. per square inch, and has 1108.7 square 
feet of total heating surface, of which 102.2 square 
feet are firebox surface and 1006.5 square feet are 
tube surface. The grate area is large, namely, 
25.4 square feet. The engine, which weighs 35.8 
tons empty and 39 tons in working order, was first 
put in service in January, 1886, and up to the date cf 
its withdrawal for exhibition it had run a distance 
of 146,300 kilometres, or about 90,900 miles. The 
engine has done good work, and the slide valve 
belonging to the left-hand low-pressure cylinder is 
shown removed from its valve chest; it is in 
excellent order. 

The Société de Constructions des Batignolles (for- 
merly MM. Ernest Gouin and Co.) exhibit a six- 
coupled tank locomotive for a metre gauge, the 
engine being intended for a local line in the Puy de 
Dome. It has outside cylinders and valve gear, 
and outside frames, the connecting and coupling 
rods being connected to outside cranks. At the 
leading and trailing ends the coupling rods are 
fitted with solid bushes. The engine has central 
buffers and couplings. 

Another tank locomotive for a metre gauge, and 
intended for service on the Chemin de Fer de la 
Meuse (Concession Varinot), is shown by M. Lucien 
Corpet, of Paris. This is an eight-wheeled engine, 
having six wheels coupled, while the trailing wheels 
are carrying wheels and are fitted with radial axle- 
boxes. The cylinders are outside, as is also the 
valve gear, the latter being of the straight-link 
type. Those who remember the somewhat rough 
engine shown by M. Corpet in 1878, will notice a 
vast difference in the engine now under notice, the 
workmanship of which is excellent. 

It appears to be the fate of every great Exhibition 
to include one or more great vagaries of locomotive 
construction, and the present Exhibition forms no 
exception to the rule, for amongst the collection of 
railway material adjoining the Machinery Hall we 
find the extraordinary locomotive and carriage of 
M. Estrade, of the Chateau de Canohés, near Per- 
pignan. This inventor appears to have a strong 
desire to increase the speed of railway transit, but 
to be imbued with most singular ideas as to how 
that end should be attained. His express locomo- 
tive, which is of normal gauge, has six-coupled 
wheels over 8 ft. in diameter, and outside cylinders 
and valve gear, this monstrosity being accompanied 
by a four-wheeled tender having wheels of the same 
size. Not only this, but M. Estrade also exhibits 
a four-wheeled carriage likewise fitted with wheels 
over 8 ft. in diameter (he certainly has the merit of 
consistency), this carriage having a long girder 
frame on which a two-storied body is slung. The 
upper part of this body is second-class, while the 
lower part, which is third-class, consists of three 
compartments, one situated between the two big 

irs of wheels and the others outside them. 

e are not dealing with railway carriages in 
the present article, but we felt that M. Estrade’s 
rolling stock should be dealt with as a whole, 
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M. Estrade claims to have obtained a speed 
of 107 kilometres, or 66} miles per hour, with his 
engine, but considering the ease with which such a 
speed can be attained by ordinary express engines, 
the question as to whether it was worth goingthrough 
so much to obtain so little suggests itself some- 
what forcibly. We suppose that the inventor must 
have considerable faith in his system or he would 
not have incurred the great expense of building this 
engine and carriage, but we fear that he is not 
likely to convince railway men that a_six-coupled 
engine with 8 ft. wheels is a desirable thing for 
working fast traffic. We believe that the engine 
has been built some two years or more, and the 
corroded condition of some of the working gear is 
suggestive of its having spend much of its life on 
an obscure siding. It is a pity that it was not 
allowed to peacefully remain there. 

Besides the engines already noticed, the French 
locomotives adjoining the Machinery Hall include 
a tramway engine constructed by M. F. Weidknicht, 
of Paris, for the Chemin de Fer du Perigord. This 
is a six-coupled locomotive with outside cylinders 
and valve gear. The Compagnie des Omnibus et 
Tramways de Lyons show a hot-water tram loco- 
motive on the Lamm and Francq system, con- 
structed by the Société des Travaux Dyle et 
Bacalan, of Bordeaux. This is a neatly finished 
engine fitted with a surface condenser in the roof, 
and it is exhibited with a composite (first and second 
class) carriage carrying forty-eight passengers. The 
weight of the engine is 16 tons and of the carriage 
4.2tons, while the engine is capable of hauling four 
carriages up a gradient of 0.033 per metre, or say 
1 in 30. The second-class carriages used (none are 
exhibited) carry fifty passengers, and the weight of 
a complete train, consisting of engine and four 
carriages, is given as 46 tons or 85 kilogrammes 
(=1874 lb.) per passenger. 

Another fireless locomotive on the Lamm and 
Francq system is exhibited by the Compagnie des 
Tramways du Department du Nord, this engine 
having a special interest from its having been the 
first of its class used by the company just named. 
It was constructed by MM. Cail and Co., in 1878, 
and was put in service on the tramways early in 
1880, since which date it has been running regu- 
larly. It is a four- wheeled engine, the wheels 
being coupled by rods with solid bushed ends, and 
is a good straightforward job. In connection with 
it is shown a Babcock and Wilcox boiler for charg- 
ing the engine reservoir, the necessary coupling 
pipes, &c., which are very simply arranged, being 
also shown. The boiler is worked at a pressure of 
213 lb. per square inch. While speaking of these 
special tramway locomotives we may also mention 
that a combined engine and car worked on the 
Mékarski compressed air system is shown by the 
Société Nouvelles des Moteurs & Air Comprimé. 

We have next to speak of the four locomotives 
which the Société des Anciens Etablissements Cail 
exhibit in a separate pavilion adjoining the Machi- 
nery Hall at the end next the Rue Labourdonnais. 
Of these that of the greatest interest is undoubtedly 
anold Crampton locomotive built by the firm (then 
Ch. Derosne et Cail) in 1849 for the Northern Rail- 
way. This engine, No. 126 (Hérold), was withdrawn 
from service for exhibition, and from 1849 to the 
date of its being so withdrawn it had run 1,101,425 
kilometres, or 684,304 miles, a distance equal to 
twenty-eight times round the world. We greatly 
doubt if there is another locomotive in existence 
with such a record, and its performance forms 
a most interesting indorsement of our remarks 
on the working of Crampton engines in France 
which appeared in ENGINEERING some three years 
ago.* The engine, we believe, still has its original 
boiler, and an examination of its details will show 
how, in the matter of large wearing surfaces, &c., 
the early Crampton engines strikingly represented 
advanced practice. Another engine shown in this 
pavilion is a six-coupled tank locomotive with out- 
side cylinders and valve gear and all axles under 
the barrel of the boiler. The engine weighs 25.5 
tons empty and 32.65 tons in working order, and 
presents no special features requiring notice. Close 
to it also is a little four-coupled engine with outside 
cylinders and valve gear, intended for agricultural 
lines. It weighs 3.8 tons empty and 5 tons in 
working order. 

Just outside their pavilion the firm whose exhibits 
we are now noticing show, mounted on a truck, and 
standing on a curve of 10 metres radius, a small 
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tank locomotive, which is certainly one of the 
curiosities of the Exhibition. This engine is con- 
structed on the De Bange system, and has four 
pairs of wheels, all coupled. The coupling, how- 
ever, is not carried out in the ordinary way, as will 
readily be understood when we say that each wheel 
is loose on its axle and that the axles are free to 
radiate. The cylinders are inside, and drive a 
crankshaft running in bearings in the engine frames 
above the level of the wheels. At the end of this 
shaft are overhung cranks, which by means of a 
kind of triangular frame on each side of the engine, 
are coupled to cranks at the ends of two other 
shafts situated between the first and second, and 
the third and fourth pairs of wheels respectively, 
these shafts also running in bearings on the engine 
frames. From the triangular frames just men- 
tioned motion is transmitted to the engine wheels 
by pins having spherical ends, these pins being 
fixed in the triangular frames, and their spherical 
ends engaging in suitable sockets carried at the free 
ends of C-shaped springs attached to the wheels. 
The latter are 25.6 in. in diameter, and the wheel 
base is 7 ft. 10$in. As an example of the inge- 
nuity which is not unfrequently expended in obtain- 
ing results which to the ordinary mechanical mind 
appear quite undesirable of attainment, this engine 
is remarkable, but this, we fear, is the best which 
can be said for it. 

We have now completed our survey of the French 
locomotives exhibited at Paris, and before taking 
leave of them we may say a few words on their 
general features. As we have already remarked, 
the collection is as a whole an admirable one, and 
it is of special interest, inasmuch as it not only 
shows past practice, but indicates the lines upon 
which French railway engineers are likely to work 
in the immediate future. The dimensions and 
weights which we have given show that in their 
later patterns of engines the French are prepared 
to deal with heavy trains and high speeds, while in 
the design of details a striking advance is shown 
since the Exhibition of 1878. Of course there are 
some engines which show far more complexity of 
detail than English locomotive engineers consider 
to be desirable, but this feature is far less notice- 
able than formerly, and in many of the most recent 
types it is almost entirely absent. 

As regards points of detail, we have already 
referred to the adoption in a number of in- 
stances of the solid bushed coupling-rods almost 
universely used in England. In the matter of 
valve gear, the arrangement of outside gear with 
eccentrics carried on a return crank is still largely 
used in France, although, as our foregoing notes 
have shown, there is now many types of engines 
fitted with inside gear, while for the outside 
arrangement the Walschaert gear seems to be more 
and more supplanting the ordinary link motion. 
So far as the engines shown at the Exhibition are 
concerned, radial valve gears do not appear to have 
made progress in France, only one engine—the 
Paris, Lyons, and Mediterranean Company’s com- 
pound express engine No. C.1-—having motion for 
its valves taken from the connecting-rods, and even 
in that case this arrangement is adopted for the 
inside cylinders only. 

In the great majority of the French locomotives 
the wheels are of the Arbel make, and in most cases 
the balance weights on the driving or coupled wheels 
are forged solid. The wheels appear generally 
lighter than English patterns, even when allowance 
is made for the apparent lightness due to the oval 
section of the spokes. In thematter of tyre fastenings 
considerable difference of practice exists, the Beattie 
lip on the outside of tyre, combined with tapped bolts, 
being on the whole probably the most largely used. 
In the case of the engines of the Western Railway 
the tapped bolts are without heads (being screwed 
in by a square formed on them), and are fitted with 
lock-nuts. The Paris and Orleans and the Southern 
Railway Companies each show an engine having 
the tyres secured on Mansell’s system, while on 
several engines the tyres appear to have Beattie’s 
lip only without any other fastening. The use of 
the brass lagging plates which used to be such a 
distinctive feature in French locomotives, appears 
to have almost died out, only two engines in the 
Exhibition—those of the Paris and Orleans Com- 
pany— being so finished. 

Great Britain.—In the British Section of the 
collection of rolling stock are to be found four loco- 
motives only, three of these being sent by railway 
companies and one by a private firm. In design 
and beauty of finish these engines fully uphold the 








reputation which this country has long had for 
locomotive construction, but unfortunately the 
engines shown by the railway companies are all for 
one class of service only, namely, for working 
express passenger traflic. It is to be regretted, too, 
that the exhibits do not include any compound loco- 
motives. Mr. Webb, it is true, shows a small 
model of his ‘‘ Dreadnought” class, but this is of 
course very different to the exhibition of a real 
engine, while the Worsdell and Von Borries system 
of compounds, which is making so much headway, 
is not represented at all. 

Commencing at the western end of the annexe we 
come first upon the locomotive ‘*‘ Edward Blount,” 
constructed by Mr. W. Stroudley for the London, 
Brighton, and South Coast Railway. This engine 
is of the well-known ‘‘Gladstone” type, a type 
with which Mr. Stroudley has attained excellent 
results. It is of special interest from the fact that 
it is, we believe, the only pattern of express engine 
now running in which large coupled leading wheels 
are employed. The engine is six-wheeled, the 
leading and driving wheels, which are 6 ft. 
6 in. in diameter, being coupled, while the 
trailing wheels are 4ft. 6 in. in diameter. The 
cylinders, which are inside, are 18} in. in diameter 
with 26 in. stroke, and there are some very special 
features in their construction, and in the arrange- 
ment of the valves, which we hope in due course 
to illustrate. The reversing gear is also of a special 
type, the reversing and also the locking of the gear 
in any desired position being effected by the use of 
compressed air drawn from the Westinghouse brake 
reservoir. The coupled wheels are fitted with 
Gresham and Craven’s steam sanding apparatus, but 
the supply of steam for this is taken from the valve 
chest instead of from the boiler direct as is usual. 
Thus the connection can be opened before starting 
and the sanding apparatus will receive steam directly 
the regulator is opened. The boiler of the ‘‘ Edward 
Blount” is worked at 150 Ib. pressure and has 
1500 square feet of heating surface, of which 114 
square fcet is firebox surface and 1386 external tube 
surface. The grate area is 21 square feet. The 
weight of the engine in working order is 38 tons 
14 cwt., of which 28 tons 6 cwt. rest on the 
coupled wheels. The engine is distinguished by a 
number of special points of detail which we cannot 
even mention here, and its workmanship is admir- 
able. It is, accompanied by a six-wheeled tender, 
a special feature of which is that the axles have 
inside bearings instead of outside as usual, the 
wheels being in fact interchangeable with those 
of some of Mr. Stroudley’s tank engines. 

Next in order comes an express locomotive belong- 
ing to the South-Eastern Railway, this engine 
having been constructed at the company’s works 
at Ashford from the designs of Mr. James 
Stirling. It is an eight-wheeled engine with single 
drivers 7 ft. in diameter and a four-wheeled bogie 
at the leading end. The cylinders, which are 
inside, are 19 in. in diameter, with 26 in. stroke, 
and the engine, which weighs a little over 42 tons in 
working order, is of a type adapted for heavy and 
fast work. A noticeable feature is the arrangement 
of steam reversing gear. We illustrated Mr. 
Stirling’s gear in its original form many years 
ago, at the time when he introduced it on the Glas- 
gow and South-Western Railway, with which he 
was then connected. As applied to the engine now 
exhibited, it is marked by several improvements 
both of arrangement and detail. Instead of plac- 
ing it on the driver’s footplate, Mr. Stirling now 
a it in a vertical position directly to the weigh- 
shaft, the whole arrangement being exceedingly 
neat. We hope in due course to be able to describe 
this gear, together with other features of Mr. Stir- 
ling’s engine more fully. 

The next engine is a six-wheel coupled outside 
cylinder locomotive—the ‘‘ Yapeyti””—constructed 
by Messrs. Neilson and Co., of Glasgow, for one of 
the Argentine railways. We hope to give further 
particulars of this engine shortly ; meanwhile we 
may say that it is noticeable for the beautiful 
machine finish of its details, a finish which is some- 
thing very different to the high polish given by 
handwork to the valve motion, &c., of many 
foreign locomotives. 

Lastly, we come to the most beautifully finished 
express locomotive for the Midland Railway, con- 
structed at the company’s works at Derby, from 
the designs of Mr. S. W. Johnson. This is also an 
eight-wheeled engine with single drivers and a four- 
wheeled bogie in front, and is of the type which 
we illustrated and described fully scme mcnths 
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ago,* and which we therefore need not re-describe 
here. The engine is accompanied by its tender, 
and the finish of the whole reflects the highest 
credit on the Derby Works. 

The engines in the Belgian and Italian sections 
we must leave to be dealt with in our next article. 


(To be continued.) 








EXHIBITS FROM THE OERLIKON ENGINE 
WORKS AT THE PARIS EXHIBITION, 

IN our last issue we noticed a part of the exhibits at 
Paris of the Oerlikon Engine W orks, of Zurich. We 
now continue the a ey aid of the illustrations on 
pages 135 and 136. At the top of the first page is shown 
a 50 horse-power pects, engine with cylinders 
measuring 7.8 in. and 11.8 in. in diameter respectively, 





* See ENGINEERING, vol. xlv., page 273. 








|piece with the bedplate. The cores are of wrought of the kind shown in 


(For Description, see opposite Page.) 
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with a stroke of 9.8 in., and running at 360 revolutions | are cast in one piece. The peculiar form of the field 
per minute. The cranks are placed opposite each other | magnet casting is designed to fit the machine for use 
to balance the moving parts. The ha baeenenns cylin- | on shipboard, the object sought to be obtained being 
der has two piston valves, the one within the other, | the SS . of all free magnetism, 80 that there 
while the low-pressure cylinder has only a single valve. | may be no danger of the ship’s compass being affected. 
The pistons are thin steel forgings, and are of conical | The magnets are compound wound, and opposite poles 
form to allow an easy clearance of condensed water. | are of like polarity. There are thus produced four 
Both cylinders are jacketted. poles by means of two coils. ; 

At the side of the above engine there is shown in| The lamps shown by the Oerlikon Company are all 


| three views a two-pole dynamo. The upper pole and worked in parallel, but for convenience are arranged in 


yok D i rhi y is i roups of five, each group being controlled by a switch 
yoke are cast in one, while the lower pole is in one | group’ ’ g Trig. s wh wet deme 
iron, and are recessed into the yokes, which are bored | of a short s indle with a two-armed handle at the end, 
to receive them. The magnets are shunt wound. In the middle part of the spindle there is a square 

The combined engine and dynamo (Fig. 4) are of | block to which are bolted two curved copper bars puilt 
20 horse-power. The engine has a_ single cylinder, | up of strips. In one position of the switch handle the 
and is fitted like all those shown by the Oerlikon Com- | copper bars are in contact with two terminal blocks, 
pany, with a governor built into a small flywheel, and | one at each side of the switchboard, and put them into 
acting upon the expansion gear. The engine frames, | electrical communication. Iu another position the 
with the bedplate, and the field magnets of the dynamo, |communication is broken, and there is no connection 
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between the conductor attached to the binding screw | meter ; the spokes are tubular and of wrought iron, 
at one side of the switch, and that attached to the ‘the rim being of hard wood, and covered with heavy 
binding screw at the other side. The switch spindle rubber tyres to secure elasticity. The upper wheel 
is maintained in one or other of these two positions by has the ordinary vertical adjustment to put the proper 
means of two flat springs which press against the flats | tension on the saw blade, which is further accomplished 
of the four-sided block. These springs also act as | by means of balance weights ; the thrust of the saw is 
detents to prevent the switch being turned in the | taken by anti-friction rollers, and the upper guide bar 
wrong direction. |is counterbalanced by a spring. The feed consists of | 
four large driven per = the relative positions of which 
‘ can be modified at will to suit different sizes, and the 
_ .WOOD-WORKING MACHINERY. can be canted for bevel sawing ; the rate of feed a 
W Eillustrate on the opposite pageanother of the wood- | be varied from 5ft. to 40 ft. per minute. A speciality 
working machines in the collection of Messrs. Fay and lof this machine is that its table is divided longi- 
Co., of Cincinnati. _ This is a large band saw with a re- | tudinally, one half being plain and the other carryin 
versible table for different classes of work. The frame | the feed rollers ; this latter is carried on bearings, an 
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is carefully designed to secure strength and steadiness | can be reversed and locked. When this is done, the 
without undue weight ; the upper and lower wheels | table is unobstructed, and suitable for any kind of 
vary in the different sizes from 40 in. to 48 in. in dia- | plain band-sawing work, The driving pulleys, which | 





vary from 18in. to 20in. in diameter, according to the 
size of the machine, are run at speeds of from 500 to 
550 revolutions. 





WEISS’S AIR COMPRESSOR. 

THE object sought to be obtained by the peculiar 
features which characterise Weiss’s air-pumps, an 
example of which is illustrated on page 138, are the 
prevention of the losses which result from the clearance 
spaces, and the obtainment of a high rate of speed. In 
pumps apunes to the exhaustion of elastic fluids the 
degree of vacuum obtainable depends, inter alia, upon 
the smallness of the clearance space; when the ex- 
haustion has to be carried to a high degree it is cus- 
tomary to fill the clearance spaces of the pump with 
oil in order that the last trace of air may [ expelled 
from the barrel at each stroke. In compressing pumps 
the clearance spaces are not so detrimental, and in 
some cases they are made very large in order to render 
the working of the valves more easy.* But even in 
this case an increase in clearance requires an aug- 
mented size of pump cylinder, and in that respect is a 
disadvantage. 

The peculiar feature of Weiss’s pumps is that at the 
termination of each stroke both ends of the cylinder 
are momentarily put in communication with each 
other, and the compressed fluid in the one flows into 
the other until equilibrium is established between the 
two. In an exhaustion pump the clearance space will 
be filled with air at atmospheric poe. while the 
opposite side of the piston will exposed to the 
pressure in the exhausted vessel, which may be very 
small indeed. When communication is established 
between the two ends of the cylinder there will be a 





* See ENGINEERING, vol. xlvii., page 686, 
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slight increase of pressure, varying with the percentage 
of clearance, at the end which has just been filled, due 
to the inrush of air from the opposite end. When the 
piston commences its backward movement air from the 
exhausted vessel wili follow it almost immediately, since 
the air in the clearance space is practically at the same 
pressure as that in the vessel. In a compressing pump 
the action is the same, except that the air is drawn 
from the atmosphere and delivered into a receiver. 

These results are obtained by aid of the valve shown 
in Figs. 2, 4, 5, and 6 on page 138. The valve of the 
air-compressing cylinder is a slide valve, driven by 
an eccentric in the usual way, except that the eccentric 
is so placed that the air is drawn through the cavity 
of the valve into the cylinder, and is returned into the 
valve chest after compression. It will be noticed 
(Fig. 2) that there are four ports formed in the face of 
the valve B; two of these are very small and commu- 
nicate with a channel 6 in the body of the valve. It is 
evident that when the two small ports are opened to 
the passages a a, equilibrium of pressure will be rapidly 
established at both sides of the piston, and that the 
air contained in the clearance space will flow to the 
opposite end of the cylinder to be compressed and 
swept out by the next stroke of the piston. The two 
large ports in the valve are emission ports, and are 
closed by a plate valve C, which is kept to the face on 
the ste 4 of the valve by aspringc and nut d; two 
links prevent the plate from turning round on the cen- 
tral stud. 

When the compressor is at work with ports in the 
position shown in Fig. 2, the two ends of the cylinder 
are in communication. As the piston A' commences 
to move towards the right, one of the small parts in the 
valve will close, and the left-hand end of the cylinder 
will be put in communication through the cavity of the 
valve. The air in the right-hand end of the cylinder 
will be compressed, and will gain access through the 
large port in the valve to the underside of the plate 
valve C, which it will raise, escaping into the valve 
chest, and thence to the reservoir or main. The tem- 
perature of the air is kept down by a complete system 
of jacketting, no water whee admitted to the interior 
of the cgtaiee. 

The remaining parts of the compressor need little 
description, as they are of well-known types, and have 
their dimensions marked upon them in millimetres. 
The steam cylinder F is 13 in. in diameter, and the air 
cylinder A 11.8 in, in diameter ; ij are the piston rods, 
I J the connecting rods, H the crankshaft, G the bed, 
L the cut-off eccentric, / the cut-off valve, and M the 
rod for the governor to the expansion gear. 

This machine was constructed by Messrs. Burck- 
hardt and Co., of Bile, under the patent of Messrs. 
Burckhardt and Weiss, and is exhibited at the Paris 
Exhibition. 





NOTES FROM THE SOUTH-WEST. 

Cardig.—Steam coal has continued in steady demand 
and prices have ruled firm. The best qualities have made 
13s, 3d. to 14s. ; good dry coal, 12s. 3d. to 12s. 6d. ; and 
Monmouthshire, 11s. 6d. per ton. The house coal trade, 
notwithstanding the period of the year, has been 
moderately firm ; No. 3 Rhondda has made Ils. 6d. per 
ton. The demand for patent fuel has slightly fallen off ; 
prices have, however, been well maintained. ele has ex- 
perienced little change ; the demand, has, however, been 
scarcely so active. The inquiry for iron ore has been 
rather more active. As regards the manufactured iron 
and steel trades most of the local works have sufficient 
orders in hand to keep them going for a considerable 
period, and prices appear to be hardening. Heavy section 
steel rails have oni 5l. to Sl. 2s. 6d. per ton; light 
section ditto, 5/. 10s. to 6l. per ton. 


The Bute Docks.—The Bute Docks Company has failed 
to obtain powers for amalgamating with the Taff Vale 
Railway Company, the preamble of a Bill promoted with 
that object having been declared not proved by a com- 
mittee of the House of Commons. 


The Barry Dock.—Mr. J. Robinson, who acted as resi- 
dent engineer during the construction of this dock, has 
been appointed permanent engineer. Some of the coal 
tips are not yet in working condition. 


Rhymney Iron Company (Limited ).—Sir H. W. Tyler, 
M.P., presided at the annual meeting of this company, 
and said the directors had made rather less steel in 1888-9, 
but prices did not tempt them. They only made steel in 
1888-9 at the average rate of 1350 tons per week, or 70,116 
tons in the year, against about 1400 tons per week or 72,450 
tons in the previous year. Pricer had recently, how- 
ever, considerably improved. They were now getting for 
steel rails something like 4/. 17s. 6d. per ton, while for- 
merly they only received 3/. 17s. 6d. per ton. The quan- 
tity of coal raised during the past year was 488,739 tons, 

ainst 468,574 tons in 1887-8. The coal output the 
directors hoped to increase. As the result of the past 
year’s working, the company had realised a profit of 
19,534l., which, under the circumstances, might be con- 
sidered satisfactory. 

Death of Mr. Gavin.—Mr. T. Gavin, of Oswestry, for- 
merly a great railway contractor, and one of the chief 
pioneers of railway enterprise in Wales, died on Tuesday, 

36. Mr. Gavin took a leading part in the projection 
and construction of the Cambrian heaves. 


Brean Down Harbour and Railway.—This Bill, which 
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has already passed the House of Lords, and which incor- 

rates a company for the construction of a pier and har- 
Sour at Brean Down, on the Bristol “tah and a rail- 
way therefrom to the Bristol and Exeter section of the 
Great Western Railway, with a proposed capital of 
240,000/, came on Friday before a committee of the 
House of Commons on Unopposed Bills, presided over by 
Mr. Courtney. 

The ‘‘ Ringdove.”— The Ringdove, 6, gunboat, the 
fourth of her class built at Devonport and engined at the 
factory, Keyham, proceeded outside the Plymouth Break- 
water on Thursday for a twelve hours’ full-speed trial of 
her machinery. Staff-Engineer Newton represented the 
Steam Reserve. The engines worked satisfactorily, and 
developed nearly 60 indicated horse-power above the spe- 
cified amount. The mean results were—Steam in boilers, 
138 lb.; vacuum in condensers, 24.2; revolutions of 
engines, 161.2; indicated horse-power, 784; giving a 
mean speed of 11.8 knots. 

Briton Ferry.—It has been definitely decided to erect 
new tin works at Briton Ferry, on the slag tip on the 
— side of the dock from the Villiers’ Tinplate 

orks. 


Bristol Docks —At a meeting of the Bristol Town 
Council on Friday, Mr. Low presented the financial 
statement of the Docks Committee for the past year. He 
said it was a matter of regret to have to submit a report 
showing an excess of expenditure over revenue of 9799I., 
but the report was not really so disappointing as some 
assumed. e contended that if it were not for the docks 
there would be little or no city dues ; and, therefore, they 
were fairly entitled to take those dues into consideration. 
He found that the ordinary expenditure had been 81,2911. ; 
interest, 60,383/. ; sinking fund, 468/. ; making a total in 
round figures of 142,000/., to which was added the sinking 
fund, 6000/., making a gross total of 148,519/. expenditure. 
On the other side, the ordinary revenue was 125,0001. ; 
interest, 571/.; dividend, 468/.; making a total of 
126,000/. ; or, adding the borough fund of 12,366/., a total 
of 138,000/., leaving a deficiency, as shown in the account, 
of 97997. But he must at once take exception to calling 
the sinking fund expenditure ; it was simply formed to 

y off loans, so that the real deficit was only 34232. Mr. 
on referred to the satisfactory increase in some of the 
traffic, and to the fact that a Bill had been obtained by 
which losses on the remeasurement of ships—which had 
been 6000/. per year—would be averted. The granary 
had produced a net profit of 3 per cent. on an expendi- 
ture of 60,0002. With regard to the coal tips, the Docks 
Committee were most anxious to a them, even if a 
small loss resulted. They had referred the questions of 
the quality and cost of local coal as compared with Welsh 
coal to Mr. Foster Brown, who was a world-wide authority 
on the subject, and he was now engaged on his report. 


Steel Sleepers.—A general meeting of the South Wales 
Institute of Engineers was held at Newport on Thurs- 
day. Mr. J. Colquhoun (Tredegar) submitted a paper on 
«Steel Sleepers.” Metallic sleepers, he remarked, were 
necessary in countries where wood was scarce or the 
climate destructive. They had been used on Continental 
railways, and the English railways he believed would 
shortly be compelled to adopt them. In England the 
only example of their use was Setiromn Bristol and Exeter, 
on the Great Western Railway. The average age for a 
creosoted oak sleeper was in France 19} years and in 
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England 25 years, while the life of a metallic sleeper was 
40 years. Their final adoption in this country was, he 
thought, only a question of a few years, The keyless 
form was the most useful in design. Rigidity should be 
avoided as much as possible, inasmuch as it tended to 
make a noisy and rough road, whilst the material from 
which the sleeper was made should be of the mildest and 
ductile description, 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a firmer tone in 
the pig-iron market last Thursday, with less pressure of 
warrant iron. The result was that prices recovered from 
the depression of the previous day. Of the 34d. lost b 
Scotch iron on Wednesday, 2d. per ton was recovered ; ail 
the loss (3d.) suffered by hematite iron was made up, and 
a further advance of 2d. was gained, and the price of 
Cleveland iron advanced 34d. perton. At the close of the 
market the settlement prices were—Scotch iron, 45s. per 
ton ; Cleveland, 41s. 14d. ; hematite iron, 51s. per ton. 
On Friday there was also a firmer feeling in the market, 
and a considerable amount of ‘‘short” covering took 
place. Up to 45s. 4d. cash was paid for Scotch iron in the 
afternoon, and the closing settlement prices were—Scotch 
iron, 45s. 3d. per ton ; Cleveland, 41s. 74d. ; hematite iror, 
51s. 14d. per ton. In Monday’s market a very strong fee!- 
ing was shown amongst the ‘‘iron” men; indeed, the 
market was somewhat excited in consequence of improv. d 
home and foreign reports, and the large quantities of pig 
iron taken out of the warrant stores. ‘The price of Scotc 
iron was 14d. per ton up at the opening, and it rose 44d. 
further during the day, but closed 2d. under the best, 
though still 4d. per ton over last week’s closing quotations. 
Cleveland iron advanced in price 54d. per ton, and hema- 
tite iron got up 74d. per ton in price—the closing settlement 
prices bila taluk ieee, 45s. 74d. per ton; Cleveland, 
42s. ; hematite iron, 51s. 9d. per ton. A somewhat quieter 
tone characterised to market yesterday, and a large amount 
of business was done in warrant iron at irregular prices, 
falling and rising by turns. During the forenoon holders 
continued to realise down to 45s. 3d. cash per ton for 
Scotch iron, from which there was a slight rally at the 
close to 45s. 44d. per ton cash, at which there were sellers. 
Cleveland iron changed hands at 42s. 1d. to 41s. 114d. one 
month, and 41s. 9d. cash. Business in hematite iron was 
done at 51s. 74d. and 51s. 7d. per_ton cash, and the close 
was buyers at 51s. 64d. per ton. by little change took 
place in the afternoon market, and the settlement prices 
at the close were—Scotch iron, 45s. 3d. per ton; Cleve- 
land, 42s. ; Cumberland hematite warrants, 51s. 6d. per 
ton. All classes of iron showed a considerable amount of 
weakness, which, in a sense, was in some quarters re- 
— as a natural and healthy enough reaction, as 
atterly the rise became more of a speculative nature, and 
iron found its way into weak hands. It was thought 
that a drop of a shilling per ton would do no harm, as it 
would place the market on a sounder basis, while 44s. 3d. 
per ton for Scotch iron might attract outsiders who would 
not look at it at 45s. 3d. per ton. Pig-iron warrants 
were distinctly easier in price this forenoon. Business 
was done at lower prices, and there were fewer pur- 
chasers, which seems to indicate that the requirements 
of importance have now been met for the time. Down to 
45s. O4d. cash per ton was accepted for Scotch iron, 
but in the afternoon there was an improvement to 
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45s. 34d. per ton, with business done in Cleveland iron at 
41s. 9d., and in hematite iron at 51s 5d. per ton cash. 
Generally the position of the pig-iron trade is considered 
very encouraging. Some good orders have lately been 
booked. Amongst buyers there is a talk of a further 
advance in prices taking place, and the limit assigned is 
much beyond anything that has been seen for awhile. 
The number of blast furnaces in actual operation is 80, as 
compared with 85 at this time last year. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
12,295 tons, against 9047 tons in the correspondin week 
of last year. They included 1215 tons for the United 
States, 1999 tons for Canada, 160 tons for India, 825 tons 
for Australia, 200 tons for Italy, 460 tons for Germany, 
680 tons for Russia, 375 tons for Holland, 427 tons for 
Spain and Portugal, smaller quantities for other countries, 
and 5738 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 1,024,559 
tons yesterday afternoon, as compared with 1,024,859 tons 
yesterday week, thus showing for the week a decrease 
amounting to 300 tons. The following are the quotations 
for No. 1 of several brands of Scotch makers’ iron: 
Summerlee and Coltness, 57s. 6d. per to; Langloan, 
56s. 6d. ; Calder and Gartsherrie, 55s. 6d.—all f.o.b. at 
Glasgow ; Shotts (at Leith), 55s. 6d. ; Carron (at Grange- 
mouth), 9d. 


Foreian and Colonial Shipments of Machinery, &c., from 
the Clyde.—The shipments of machinery, &c., to foreign 
and colonial ports from the Clyde reported last week, in- 
cluded the following: Locomotive engines—twelve for 
Alexandria, valued at 28,000/.; five for the Phillipine 
Islands, valued at 62501. ; seven for Bombay, valued at 
46371. ; total, 38,8877. ; ne machines for Rouen, Italy, 
Calcutta, and New York, of the value of 5736/. ; rice, 
sugar, jute, and other machinery, valued at 11,726/. ; 
blooms, plates, sheets, bars, and other steel manufactures, 
of the value of 14,071/., the destinations being chiefly New 
York, Italy, Canada, Valparaiso, Boston, and India; 
pipes and other castings, plates, sheets, bars, tubes, wire, 
and miscellaneous iron manufactures, valued at 37,3001. 


Steel and Malleable Iron Trades.—Since the close of 
the Glasgow Fair holidays, a distinct improvement has 
shown itself in the position of the manufactured steel and 
iron trades. For one or two months previously there was 
a decided lull in the placing of new orders, but works 
were all so well foot forward that the greatest activity 
continued to prevail in every department. Still some 
firms began to show a little anxiety as to the future, and 
buyers observing this lowered their offers and a shading 
of prices became common. Such an amount of new work 
almost immediately followed that quotations at once 
stiffened and now the old list prices are readily com- 
manded. Makers of malleable iron have secured a large 
quantity of business of late, and they speak very confidently 
of the prospects. There has probably never before in the 
history of the trade been so much doing in steel as of late. 
A large amount of material continues to be required for 
shipbuilding ; but for bridge building and general pur- 
poses the demand is said to exceed anything hitherto ex- 
perienced. Steel is now being adapted to so many dif- 
ferent uses that its consumption is found to be growing 
day by day. One or two large orders are in the market 
for boiler plates, that branch of trade continuing to enjoy 
unwonted activity. It is reported that orders for steel 
have been booked by one local concern to the extent of 
upwards of 15,000 tons since the Fair holidays. During 
the past month a large addition has been made to the 
tonnage on hand fcr shipbuilders, and there are said to be 
inquiries in the market for several special liners. 


Clyde Shipbuilding Trade ; Launches in July.—During 
the month now closing a fairly proportionate amount of 
new work has been turned out from the Clyde ship- 
yards, considering the fact that work was in many 
cases suspended for the better part of a fortnight, 
owing to the occurrence of the Fair holiday. The 
strike amongst the rivetters also caused a considerable 
interruption to work, but happily that trouble is now 
at an end. Eleven vessels have been launched during 
the month of a total of 16,769 tons, as compared with 
twenty-two vessels of an aggregate of 25,650 tons in the 
corresponding month of last year. But at that time there 
was no strike trouble to interfere with the progress of 
work. In the preceding July, however, the amount of 
new ores launched was only 8700 tons. If the seven 
months of the year be taken the output of new shipping 
stands very favourable in comparison with that of any 
corresponding seven months, since the years 1881-84, 
being 58,648 tons over the shipping turned out in the 
same period of 1888, though it is 65,751 tons under that 
launched in the corresponding seven months of 1883. 
Of the steamers launched during the month there have 
been four of upwards of 2000 tons. One of them was the 
Rei de Portugal, 3400 tons, with engines of 4000 indi- 
cated horse-power, built by Messrs. Scott and Co., 
Greenock, for a Lisbon company. Another was the 
Bayonne, 3000 tons and 2300 horse-power, built by 
Messrs. A. and J. Inglis for the Anglo-American Oil 
Company. The other two were the Avamac, 2170 tons, 
built for the Australasian United Steam Navigation 
Company, and the Manhattan, a twin-screw oil-carryin 
steamer of 4000 tons, built for the Anglo-American O1 
Company by Messrs. D. J. Dunlop and Co., Port-Glas- 
nly one sailing vessel of any consequence has 

en launched this month—the Port-Douglas, 1620 tons 
built for Messrs. Crawford and Rowat by Messrs. Russell 
and Co., Port-Glasgow. The trade is ina very prosperous 
state. One of the shipyards has fourteen vessels in pro- 
gress, and another has seven. There are seven yards with 
five vessels each, six with four each, six with three each, 
and so on ; in all, 119 vessels, as compared with 82 vessels 
a year ago, and 67 vessels at this time two years. 


Admiralty Contract for Marine Engines.—In addition 








to the contracts for the six cruisers which are to be built 
on the Clyde for the British Government—three by the 
London and Glasgow Shipbuilding and Engineering Com- 
pany, and three by Messrs. James and George Thomson— 
an order has been placed with the Fairfield Shipbuilding 
and Engineering Company for two sets of triple-expansion 
engines of 12,000 horse-power each, for two first-class 
cruisers, which are to be built in the Government dock- 
yards. 

Contract for the Largest Sailing -- ever Bu'lt.—Messrs. 
Russell and Co., shipbuilders, Greenock and Port- 
Glasgow, have, it is stated, just booked a contract to build 
for Messrs. A. Dom Bordes, of Dunkirk, a handsome steel 
sailing vessel of 3700 tons, and of the following dimen- 
sions: Length, 357 ft. ; breadth, 44 ft. ; and depth, 32 ft. 
6in. The new vessel is to be rigged as a five-mast 
barque, and, like her sister ships, Cape Horn and Dun- 
kerque, will be navigated with water ballast tanks only. 
haters built she will be the largest sailing ship in the 
world. 


The Electrical Engineering Exhibition.—The arrange- 
ments in connection with the electrical: exhibition which 
it is intended to hold in Edinburgh next year, are making 
very satisfactory progress. The question of the site 
for the exhibition has been settled, ground at Meg- 
gatland having been granted by the Edinburgh Mer- 
chant Company. This site is in the southern suburbs 
of the city, and is quite close to the lines of the North 
British and Caledonian Railway Companies, on behalf of 
which every assistance possible in the way of carrying out 
the undertaking has been promised. One of them will lay 
down a siding for goods traffic. The guarantee fund has 
met with a gratifying amount of success since it was 
opened only a week or two since. 


Glasgow Harbour Tunnel.—The Bill authorising the con- 
struction of a tunnel for foot-passenger and cart and 
lorry traffic under Glasgow Harbour has been passed 
within the last few days by a Committee of the House of 
Commons. Some time ago it was also passed by a Com- 
mittee of the House of Lords. Both the Clyde Trust and 
the Corporation of Glasgow offered opposition, but it was 
practically of no avail. At a sitting of the Commons 
Committee on Monday it was fixed that the corporation 
must acquire the tunnel after the expiry of fourteen years. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Samuel Fox and Co. (Limited).—The report of the 
directors of the above company states that there has been 
a profit for the past year of 35,194/. 9s. 6d., which, added 
to 34811. 6s. from last year, gives a total of 38,675/. It is 
proposed to declare a dividend at the rate of 15 per cent. 
per annum, towards which an interim dividend at the 
rate of 10 per cent. per annum was paid on March 1 last. 
This will absorb 36,000/., leaving 2675/. to be carried to 
next year’s account. The committee appointed at the 
last annual meeting to consider the propriety of applying 
the amount at the credit of the Stocksbridge po 
Share and Debenture Purchase Fund towards the increase 
of capital, with the object of making the shares of the 
company fully paid up, discussed the subject very 
exhaustively with the Board, but, after giving the matter 
their best consideration, the directors could not see their 
way to recommend the use of the fund for the purpose 
named. The appointment of a gentleman to succeed the 
late Mr. Fox in the general management of the works and 
business of the company has been a matter of great 
anxiety to the directors. In Mr. Henry Sharp, late 
managing director of the Bolton Iron and Steel Company, 
they have, however, secured a manager whom they believe 
to be fully qualified for the position. 


New Weldless Steel Tyre Mill.—A_ new railway weldless 
steel tyre mill has been opened at the works of Messrs. 
Steel, Peech, and Tozer. Many years ago the weldless 
tyre was made in Rotherham, and theerection of this 
mill will be the revival of a heavy trade which had 
been practically lost to the district. The building, which 
is a spacious one, is fitted with all the latest improvements 
in tyre making. There are two 6-ton steam hammers and 
tyre-rolling machinery, which will be driven by a pair of 
powerful engines supplied by five large boilers. Thenew 
mill will afford employment for about 100 extra men, 
making the total roll 1000 hands, and will be capable 
of increasing the weekly tonnage by 150 tons. 


Iron and Coal Trades of South Yorkshire.—Trade at the 
works continues good, and in the leading branches the 
volumes of business transacted is more satisfactory than 
for a long time past. The local pig iron trade continues 
toimprove. Plates of reliable quality cannot be readily 
bought for less than 8/. at the mills here. House coal 
shows a slight improvement, but at many collieries the 
stocks are increasing. Special makes of Silkstone house 
coal are realising up to 10s. per ton; ordinary qualities 
from 8s. to 9s., whilst seconds run up from 10s. 6d., nuts 
are quoted from 6s. 6d., and slack from 2s. 6d. The pre- 
sent quotations for steam coal range from 8s. to 9s. per 
ton at the pits, and for Parkgate from 7s. per ton 
upwards. 


Derbyshire Miers’ Conference.—On Saturday a con- 
ference of Derbyshire miners’ delegates was held at the 
Sun Inn, Chesterfield. Mr. R. P. Carter presided, and 
there was a large attendance. The object of the con- 
ference was to ascertain whether all the miners had 
obtained the full advance sought for, and also to make 
arrangements for levies for the men on strike in Somer- 
setshire. After a lengthy discussion, a resolution was 
passed expressing regret that many employers in Derby- 
shire had failed to give the whole of the 5 per cent. 
promised, it being reported that many day men had not 


received the 5 per cent. at all. It was requested that in 
such cases deputations should wait on the employers with 
a view to the advance being fully conceded. Mr, W. E. 
Harvey, the assistant secretary of the Derbyshire Miners’ 
Association, stated the circumstances connected with the 
strike in Somersetshire, and the conference resolved to con- 
tinue the aga of Gd. per man per week until the men 
obtained the victory. 


Important New Grinding Machine.—Considerable diffi- 
culty has for along time been experienced in getting a 
machine to reduce rock to a powder of any fineness in the 
dry state. A machine newly made in Sheffield on a novel 
principle promises to create a change in the method of 
reducing rock and all mineral ores. This mill is the patent 
of Mr. George Norman, of Sheffield, and has been exhi- 
bited at work. The rocks were fed into the machine, and 
as rapidly discharged to almost any degree of fineness. 
Ganister and Duras rocks were passed through, being 
fed into the mill from a breaker in cubes of about an 
inch. Tin rocks from Cornwall, also titanium, were 
passed through. Hard or soft rock, cement, gold quartz, 
coal, &c., can be severally and readily dealt with. The 
machine has a vertical shaft, with a series of runners or 
— attached ; the opening for passing the material 
rom the upper grinder to the lower ones being of different 
widths, so that all the runners at the same moment are 
crushing material of different sizes. By an arrangement 
these openings can be regulated so as to deliver the 
finished material to any required mesh, from 25 to 
the inch up to 120 lineal. The mills are made in three 
sizes—12 in., 24 in., and 36 in. in diameter. <A 36-in. 
mill will crush from 25 to 30 tons perday. Each machine 
is self-contained and requires only to be placed in position 
to be ready for working. It will undoubtedly prove of 

eat value in grinding materials in a dry state (for which 
it is specially suitable). All the parts being cased up 
there is practically no dust or waste. The mill will prove 
a very interesting feature at the forthcoming Mining Ex- 
hibition at the Alexandra Palace next month, where it 
will be shown at work. Mr. Joseph Bedford, of Hay- 
market Chambers, Sheffield, is the gentleman who has 
wr introduced this machine to the mercantile 
world. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iret Market.—Yesterday there was a 
numerous attendance on ’Change and the market was 
firm, but the business done was not so large as was 
generally expected. This fact was to some extent 
accounted for by Glasgow quotations being easier. 
Buyers readily offered 41s. 9d. per ton for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, but sellers 
would not do business at this figure and asked 42s. Stocks 
continue to decrease very rapidly, and holders of Cleveland 
warrants are by no means anxious to sell. Middles- 
brough No. 3 warrants are 42s. cash. It is some 
very considerable time since quotations at the Cleveland 
market have advanced so rapidly as they have done during 
the past few days. Since our last report the price of 
No. 3 has advanced 1s. 6d. per ton. There is not much 
alteration in the hematite pig iron trade. East coast 
brands are quoted 52s. 6d. per ton. Grey forge iron 
is now 41s. Prospects altogether are most bright and 
encouraging, and it is believed that quotations will con- 
tinue to improve. 


Manufactured Iron and Stel.—Manufactured iron is in 
fairly good demand, and a great deal of work is at present 
being executed. Messrs. Dorman, Long, and Company, 
of Middlesbrough, have secured an order for most of the 
work in connection with the elevated railway about to be 
erected round the Liverpool Docks, and which is the first 
one of its kind that has ever been constructed in England. 
Prices have altered very little since our last notice, but 
the tendency is upwards. Common bars are 5/. 17s. 6d. ; 
ship-plates, 6/. 2s. 6d. ; and ship angles, 5/. 12s. 6d., all 
less 24 per cent. discount. There is no fresh feature in 
the steel trade. The demand is only moderate, but 
quotations are well maintained, heavy rails being 4/. 15s. ; 
plates, 7/. ; and angles, 6. 12s. 6d. 


The Fuel Trade.—Coal is in good request, and quota- 
tions are fully maintained. There is a possibility of the 
wages question between the Durham coalowners and the 
miners being amicably arranged and a strike prevented. 
The masters have now offered an immediate advance of 
10 per cent., and it remains to be seen whether or not the 
men will accept this liberal offer. Blast furnace coke is 
as scarce as ever and prices are high. 


Cleveland Miners and their Woges.—This (Wednesday) 
afternoon a meeting of Cleveland mineowners and miners’ 
delegates was held at Middlesbrough, when the following 
arrangement was come to: Practically 5 per cent. ad- 
vance was conceded to date from the beginning of July, 
and 74 per cent. advance for the next three months, 
August, September, and October, neither party to have 
the right to call for a revision before the onl of October. 





Tue Linotype Company.—A company is being formed 
with the object of purchasing the linotype patents, and 
manufacturing the machine in this country. The com- 
yany has been registered as the Linotype Company, 
Limited, and is to vee a capital of 1,000,000/., which is 
to be divided into 196,000 ae of 5l. each and 1000 
founders’ shares of 20/. each. Amongst the directors of 
the company are Lord Thurlow, Sir toe Lethbridge, 
and Mr. Jacob Bright. The secretary (pro tem) is Mr. 8. 
F, Easton, and the offices are at 52, New Broad-street, 
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(For Description, see Page 135.) 
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PORTABLE BRIDGES (SEYRIG SYSTEM) AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE COMPAGNIE FRANCAISE DE MATERIEL DE CHEMINS DE FER, IVRY-PORT, NEAR PARIS. 
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Oxx of Seyrig’s portable bridges gives access to the parts are put together. Its span is 49 ft. and its) and can be any multiple of this length between 16 ft. 
Paris Exhibition across the Avenue de la Tour Mau- | width 14 ft. 8in. ‘The type of bridge may be inferred 4 in. and 98 ft. 0 in. The depth of the girders is 9 ft. 
bourg. This bridge was put together without inter-|from the engravings above, which illustrate the 10 in. from centre to centre of the members. Each 
ruption to the tramways, carriages, and foot-passengers | system devised by Mr. T. Seyrig, and carried out by | panel is bounded by verticals, and contains a sin sle 
who were passing and repassing in the street during | the Compagnie Francaise de Material de Chemins de | diagonal (Fig. 1). The verticals have a rectangular 
its construction. After the scaffolding was erected it | Fer, of Ivry-Port (Seine). Each bridge consists of two | opening at their lower end, through which passes the 
took only five hours to complete the bridge, an excel- | main girders 9 ft. 10 in. apart, centre to centre. They | cross-girder, which is 14 ft. 44 in. long, and at two 
ent testimonial to the ease with which the various |are of lattice form, composed of panels of 8 ft. 2in., | points in their length have the brackets to carry the 
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stringers. At the ends of these cross-girders, which 
are prolonged to extend beyond the road, are attached 
inclined struts, which are connected to and support 
the upper members of the trusses, thus constituting 
rigid triangles, and preventing all transverse vibra- 
tion. The bridge is completed by a lower horizontal 
wind bracing, which stiffens the floor. When the 
nature of the situation and the traffic permits, cross- 
bracing is placed between the upper members, leav- 
ing a headway of 8ft. 6in. The stringers, spaced 
5 ft. 7 in. centre to centre, are formed of single rolled 
joists. Upon these are placed the flooring, with two 
upper longitudinal curbs to keep the wheeled traffic in 
the centre of the bridge (Fig. 3). 

The members of the principal girders are formed of 
double T iron. To give them additional rigidity the 
upper member carries a rivetted cover plate in UJ iron. 
The two members are made in pieces 8 ft. 2 in. in 
length, the ends carrying rivetted joint plates pierced 
with eyes, through which the fixing bolts pass. All 
the pieces are alike at both ends. The lower members 
are so made that, in spite of the joint plates, the 
ends of the cover plates butt together when placed 
in position. The verticals are made of two angle- 
irons (Fig. 8), forming a piece of great stiffness. 
The ends have joint plates, provided with bolt- 
holes. At the lower end the angle-irons are sepa- 
rated and are rivetted to a large joint plate pierced 
with a rectangular hole for the passage of the 
cross-girders. If the bridge is a deck instead of a 
through bridge, the verticals are a. turned end 
for end. The diagonals consist of bars of T iron, or of 
across made of twoangle-irons. As soon as the bridge 
is erected they are in tension, but during building 
they are liable to be in compression; hence their 
section. The forms of the ends of the ~— depend 
upon the position of the roadway, above or below the 
girders. In the former case (Fig. 3) the last piece of 
the member receives the attachment of the diagonal, 
and the vertical is replaced by a special bearing. If 
the roadway is below, the vertical is used, and the point 
d’appui is formed by the junction of the vertical and 
the lower member, to which is added a bracket as in 
the former case. 


PORTABLE BRIDGE AT 
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little to recommend it, excepting so far as shrubs and 
creepers have concealed the monotomy of its undulated 
metallic walls. But the structure is large and com- 
modious, and answers the purposes of offices for the 
British Executive admirably well. On one side of the 
central vestibule leading to the clerks’ rooms, isa large 
and spacious chamber devoted to the service of the 
Executive Committee ; on the other side are two offices, 
one os by Sir Polydore de Keyser, the chair- 
man, and the other by Mr. H. Trueman Wood, the 
Commissaire Délégue. All three of these rooms have 
been furnished as exhibits by manufacturers of furni- 
ture, and one of them—that belonging to the Committee 
—is of sufficient artistic value for us to publish an en- 
graving of it (see pose ). This room has been fitted 
up by Mr. G. Faulkner Armitage, of Altrincham, 
Cheshire, who made a high reputation by his somewhat 
similar exhibit at the Manchester Exhibition. The room 
is furnished in carved oak to represent a dining hall, 
the metallic fittings are all in wrought iron and copper, 
the walls are hung with tapestry surmounted by a 
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Number of Pieces necessary for a Bridge of 





























= | 
Name of Piece. Bm | | | 

| ‘ 10.00 | 12.50 15.00 17.50 | 20.00 22.50 25.00 27.50 30.00 

| | Metres. Metres. | Metres. | Metres. | Metres. Metres. | Metres. | Metres. | Metres. 
1, Uppermember .. an . oo] 242 8 10 12 14 16 | 18 20 22 24 
2. Lower ae a ap os ‘ 185 8 10 12 14 16 | 18 20 22 24 
8. Verticals .. ee os ee oof 2D | 10 12 14 16 18 | 20 22 24 26 
4. Diagonal... oe vs ve oe 108 | 8 10 12 14 16 | 18 20 22 24 
5, Struts oe vs vs > 7 =6| 0 12 14 16 18 20 22 24 26 
6. Upper junction pieces for side struts .. 10 | 4 4 4 4 4 4 4 4 4 
7. Lower ‘ ” PA = 25 | 4 4 4 4 4 4 4 4 4 
8. Cross girders es bs pe os 263 | 5 6 7 8 9 | 10 ll 12 13 
9. Stringer oe oN ‘ a es 108 | 8 10 12 14 16 | 18 20 22 24 
10. Wind bracing es oF: - eel 53 | 4 5 6 7 8 | 9 10 11 12 
il. Large pins .. os oe = | 10 | 20 24 28 32 36 40 44 48 52 
SEMMGE s) c, ) ac ae! ee 13 | 10 12 14 16 | 18 | 20 22 24 26 
13. Keys .. si ew os oe ool 2 | 20 24 28 32 | 36 | 40 44 48 52 
14. Bracing bolts ea el ke 4 | 38 32 32 32 32 32 32 32 32 
15. End fishplates : 10 H 4 4 4 4 | 4 4 4 4 4 
16. Abutments .. . va 68 4 4 4 eo 4 4 4 4 4 
Total number of pieces ea “a os ..| 189 | 163 187 231 | 255 279 303 327 | 351 
Total weight, Ib. te ae ne neg 9418 | 1150 [13,477 |15,510 |17,540 |19,576 | 21,472 |23,503 | 26,638 
Weight per yard run, not including the ebutments| 836 819 796 790 | 784 | 776 768 766 | 764 

















turned steel; at one end is a head, and at the other 
three holes to receive steel pins. Screwed bolts are 


not usually employed, but wnen it is desired to pinch | 


the parts of the bridge together, a hollow bolt with an 
interior thread (Fig. 8) is made use of. 

The cross-girders of the floor system are made of 
double T iron, 6.8 in. deep; they pass from one side to 
the other of the principal girders and traverse the ver- 
ticals at their lower part, as already stated. A pin 
passing through the two angle-irons at the bottom of 
the vertical and the web of the cross-girder serves to 
connect these together in a simple and efficient manner. 
At each end of the cross-girder is attached the side 
strut, which connects it with the upper member of the 
main truss and consolidates the whole. The connec- 
tion between the cross-girder and this strut is made 
by taper keys in order to avoid the use of bolts. 

The cross-girders which extend from one cross-brace 
toanother, and are two in number, are of double T iron 


54 in. deep. They rest on the cross-braces in steel | 


shoes cast in such a shape that once in place they are 


All the connecting bolts are alike. They are of | 


handsome fibrous plaster frieze, and the panels in the 
ceiling are filled in with so-called Newcastle tapestry. 


| Mr. —— is a true artist and art workman, who 
h 


has laboured hard and successfully to introduce a new 
method in his business. In the first place he has esta- 
blished an extensive village industry around him, and 
has by careful training converted country blacksmiths 
into artificers in metal, and local carpenters into carvers 


|of wood. Toachieve this it is evident that Mr. Armi- 


tage must possess a thoroughly practical knowledge of 
his business, which he acquired by working in the 


German and Swiss schools for a number of years. In | }, 


the next place he considers that every piece of furniture 
leaving his hands must have been designed by him, and 
personally superintended during its progress. It is 
only in this way that furniture, like any other artistic 
| production, can be made to have a character and a 
special value for collectors. The council room we 
illustrate is a fine example of Mr. Armitage’s method, 
‘and is especially interesting as an illustration that some 
individuals among our non-tutored working classes can 
| speedily be trained into useful artisans, provided they 


fixed. The wind bracing is of angle-irons placed dia- | are intelligently and patiently directed. 


gonally, The ends are attached by the joint pins of | 


the members. 
The Table above gives the number of pieces used in 


a bridge of a width of 9 ft. 10 in, and the views illus- | 


trate methods of erection. 














| YARROW TORPEDO BOAT ‘No. 79.” 

| Our readers will recollect that during one of many 
| Russian scares which occurred three years since, an 
| order for fifty torpedo boats was given out among the 
leading British contractors for this class of work. The 


THE BRITISH a OFFICES IN | boats were all 125 ft. in length, and may be considered 


RIS. 


| on the whole to have proved themselves fairly efficient, 


Tue corrugated iron building on the Champ de | especially considering the rapidity with which they 
Mars has, so far as its exterior appearance goes, but | were constructed, in accordance with the Government 
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stipulations for speedy delivery. Towards the close 
of their contract Messrs. Yarrow and Co. petitioned 
the Admiralty to allow them to modify the design of 
one at least of their boats, with a view to phan in 
it some important improvements. The result of this 
was the production of No. 79, and she has turned out 
| far the fastest boat in the torpedo flotilla, exceeding 
all others by at least two knots, and possessing, in 
addition exceptional manceuvring powers. A_ full 
report appeared in our columns at the time of the 
official trials. Since she has been commissioned, now 
two years, this little vessel has become the favourite 
boat in the service, and during the present naval 
review and forthcoming manceuvres, has been placed 
under the command of Prince George of Wales. For 
this reason she will be of more than ordinary interest, 
and on page 147 we place before our readers a general 
view of her. The Admiralty authorities formed so high 
an opinion of No. 79 type from its performance in actual 
service, that all the sixteen torpedo boats now being 
constructed by Messrs. Yarrow and Co. for the Navy 
are to be of this design, modified only as regards minor 
details. These boats are now approaching completion, 
and the official trials of three have already taken place, 
the speed obtained on the three hours’ continuous run 
with a load of 20 tons on board, being found to vary 
between 22.5 and 22.7 knots per hour. Later on we 
hope to place before our readers full particulars of 
these additions to the Navy. 








PERFECTING PRINTING MACHINE. 

WE illustrate on page 146 an improved form of a 
Marinoni perfecting machine, as designed by Mr. 
Albert Sauvée, of 22, Parliament-street, Westminster, 
known as his combined perfecting and duplex single- 
cylinder machine. Since we illustrated this class of 
machine (see ENGINEERING, page 583, vol. xl.) many 
important improvements and modifications have been 
introduced into the construction. Amongst the most 
notable being an arrangement of the mechanical flyers 
at either end of the machine for delivering the sheet, 
so that the cut side of the sheet is away from the flyer, 
an advantage which will be appreciated by practical 
printers. Another feature is the arrangement of a 
gripper delivery drum to take the printed sheets from 
the cylinder, thus doing away with a number of tapes. 
The machine shows all the care in fitting the details 
which is associated with the make of the machine, and 
special attention has been given to insure solidity and 
easy running whilst working. 





_ QUEENSLAND RIVERS AND HarBours.—Dredging opera- 
tions have been continued during the past month in the 
Brisbane. The — Bremner has been taken back to the 
Upper Brisbane, and the dredging of the Cockatoo Shoal 
as been resumed. At Maryborough dredging is pro- 
gressing satisfactorily at the Horseshoe Cutting. The 
tender of Messrs. Tooth and Co. for the construction of 
a steam launch for the Fitzroy has been recently accepted. 
Fine neo is also being proceeded with at Bundaberg. At 
Rockhampton the channel through the Upper Flats has 
been dredged through, and the Sarrian is about to com- 
mence dredging a channel through the lower end of the 
cutting at Brown’s Crossing. A contract for works for 
the preservation of the river bank at Mackay, between 
Tennyson and age ge has been completed, and 
training wallwork in the river is being proceeded with. 
A tender has been recently let to Messrs. Robertson and 
Pirie for the deposit of 52,000 tons of stone for the forma- 
tion of further training walls. At Townsville concrete 
coping for the eastern breakwater is being expeditiously 
carried out by the contractors, who are also ager ral 
satisfactorily with the western breakwater. The dredge 
Octopus has nearly completed a channel from seaw: 
to the mouth of reek. At Cairns the dredging 
of the channel into the harbour is being proceeded with. 
A beginning has been made by the contractors with the 
stone and timber Jetty of Thursday Island. At Norman- 
ton _— pro is being made with dredging through 
the Norman bar. 
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PARIS EXHIBITION NOTES. 

Wir its usual enterprise the Pall Mall Gazette has 
recently issued a guide to the Exhibition which will 
deservedly command a very large sale, and will be 
found of great advantage to those whose time is limited 
in Paris and who are almost necessarily without any 
systematic plan for seeing as much as possible without 
waste of time. The special object of the guide is ex- 
pressed in the following paragraph that we quote from 
the preface: ‘‘We shall simply try to tell the 
average visitor what it is he is most likely to be 
interested in seeing and seek to guide him to the places 
and exhibits that he would not like to miss.” But the 
compiler of the guide does a great deal more than this; 
in the first place he has brought together in a com- 
pact and convenient form a great amount of information 
as to the various ways of going to Paris, of the ex- 
penses that must be incurred while there, and of the 
most interesting objects in the city that should be 
visited. Then the large number of plans and illustra- 
tions (all of the latter are good and some of them very 
excellent), give the reader a very fair idea of the build- 
ings he is going to see and the manner in which they are 
arranged. The advice given to those for whom this guide 
is specially prepared, is not to attempt to see everything 
that the Exhibition contains but to limit themselves to 
a thorough examination of such features as are of lead- 
ing interest ; according to the guide the following are 
the most interesting features: The Eiffel Tower, the 
pictures, the Machinery Hall, the Cairo-street, the 
colonial villages, the history of human _ habitation, 
the exhibit of the Ministry of War, the history of in- 
dustry, the sculpture, the Oriental bazaars, the 
Bohemian glass, and the French jewellery. Exception 
may be taken to the foregoing list so far as the Bohe- 
mian glass is concerned, though it will certainly repay 
examination ; but the English glass pottery which is not 
referred to, deserves long and careful study, and is in- 
comparably the finest thing of itskind in the Exhibition. 
Otherwise the selection made by the compiler is a suffi- 
ciently good one, and is certainly long enough to keep 
visitors hard at work during the fortnight to which 
the scope of the guide is supposed to apply. Special 
commendation may be given to the key plan of the 
Champ de Mars, which is divided up into lettered 
and numbered squares, and accompanied by a very 
exhaustive alphabetical list. Every English visitor to 
the Exhibition cannot do better than purchase this 
guide, which is issued at an absurdly low price con- 
sidering the quantity and quality of its contents. 


* * * 


In an article published by us last week on “ Arti- 
ficial Silk,” we stated that a part of the process—that 
of removing the excess of nitric acid from the filament 
—is kept secret. The following extract from a com- 
munication recently made by M. de Chardonnet to the 
Société d’Encouragement gives some information on 
this point. The author states that the various pyroxyles 
lose their nitric acid in warm reducing baths and even 
in water, but that the reaction is more complete in 
diluted nitric acid. The nitric acid of the cellulose 
can be removed by a dissociation process which is 
rapid in proportion to the temperature and concentra- 
tion of the bath, but which can be carried on further 
if the bath is cold and diluted. In practice nitric acid 
of a density of 1.32 is employed, and the temperature 
is reduced gradually from 35deg. to 25deg. At the 
end of the operation the cellulose becomes gelatinous 
and free to absorb by endosmose different substances, 
especially colouring matters and various salts. After 
having parted with from 100 to 110 cubic centimetres 
of bioxide of nitrogen per gramme, the collodion sol- 
vents have no further action, and lose their explosive 


properties. 
* * 


The congresses continue in full activity, and will do 
so until the close of the Exhibition ; that which will 
commence on ee 2g 5, on the rights of industry, will 
have a special value. The honorary president of this 
congress is M. Bozerian, the president is M. Teisserenc 
de Bort, and M. Thiiron is general secretary. The 
committee of organisation has divided the work of the 
congress into four sections as follows: International 
questions ; patents for inventions ; trade marks; and 
industrial drawings and models. The first section will 
deal ina ——- manner with the three subjects to be 
considered in detail by the remaining sections, of which 
the second and third are of especial interest to our 
readers, and to which special reference will be made 
by us at anearly date. 

* * * 


The International Congress on Marine En ineering 
will be held from the 7th to the 12th of Senalies next, 
and the following subjects will be arranged for discus- 
sion. 1, The innerand outer works of seaports, such as 
jetties, dykes, basins, quays, breakwaters, &c. 2. The 
pn pease and maintenance of entrances to ports 
and estuaries, the defence of coasts against the action 
of the waves, and the construction of ship canals. 
3. Dry docks and the necessary machinery used at 
seaports for the handling of merchandise, its storage 





and transport. 4. General conditions which should 
govern seaports in reference to constructive works, 
their maintenance and working. 5. Lighthouses and 
buoys. Engineers desiring to take part in this con- 
gress should address themselves to the president of the 
organising committee, 43, Avenue du Trocadero; the 
membership is fixed at 20 francs. 
* * * 


The conclusion of the International Congress of In- 
ternal Navigation was marked by an excursion or- 
ganised by the Minister of Public Works. The follow- 
ing was the programme: The members of the congress 
left Paris on the morning of July 31, and went by 
railway to Vernon, whence they proceeded by steamer 
to Rouen, and where they were received by the Munici- 
pality and the Chamber of Commerce. Yesterday, 
after having visited the port of Rouen, they went to 
Havre by railway, examined the harbour works of that 
city, and returned to-day by steamer from Havre to 
Rouen, where the excursion terminates. 


* * * 


The International Chemical Congress commenced its 
sittings on Monday last, and will continue to meet 
until the 4th inst. ; the president of this congress is 
M. Berthetlot, the vice-president is M. Friedel, and 
the secretary M. Hanriot. The work of the congress 
is divided into four sections, of which the first dealt 
with the problem of unification of nomenclature in 
organic chemistry. The second section dealt with the 
chemical analysis of organic matters, especially of 
earths, fertilisers, and forage. The third section deals 
with the analysis of food products, and the fourth on 
the analysis of pharmaceutical products. 


* * * 


The pavilion of the Republic of Paraguay contains a 
number of interesting exhibits illustrating the resources 
and industries of the country, which are chiefly agri- 
cultural. One of its special features is the large col- 
lection of maté which is drank so largely in South 
America as a substitute for tea, and which forms 
quite an important article of commerce. There is a 
large display of cereals, sugar, and vegetable silk, 
together with tissues made from this material as well 
as from wool and cotton. The pavilion also contains 
a display of lace gold and silver filagree work, feather 
ornaments, &c. The population of Paraguay is about 
450,000, of which some 2000 are Europeans ; the reli- 
gion of the country was Roman Catholic. The capital 
of the Republic is the city of Assomption, built on 
the banks of the Paraguay river; it has 25,000 in- 
habitants, and is well laid out with tramways ; there 
are about 500 miles of telephone wires in this city. 
The only railway actually opened in the Republic is a 
line 40 miles long joining Assomption with the town 
of Paraguary. 

* * 

The great steam engine exhibited by MM. Farcot 
remained incomplete long after the opening of the Ex- 
hibition on account of an accident that occurred durin 
erection ; the flywheel, which is 33 ft. in diameter an 
nearly 5 ft. in width, was broken by the tackle giving 
way whilst it was being lifted into place. The engine, 
which is of 1000 horse-power, weighs 90 tons, some of 
the larger pieces weighing over 20 tons. The broken 
section of the flywheel represented one-fourth of its 
circumference, and was replaced after some little delay 
by the section of a similar wheel belonging to an engine 
in course of construction at the Farcot works. When 
the new section was put in place the work of turning 
the face of the rim had to Be undertaken, and a tem- 

rary lathe was erected in situ for this purpose. 
3 order to save time in this tedious operation a double 
motion was given to the flywheel; whilst the section 
to be turned down was passed in front of the cutter at 
a speed best suited for the work, the wheel was turned 
through the remaining three-fourths of its revolution 
at a much higher rate so as tosave time. The difficult 
and somewhat delicate operation has been very success- 
fully completed. 


* * * 


A delegation of American workpeople to the number 
of forty-six men and four women left New York on 
July 24 to pay a visit to the Exhibition. On arrivin 
at Liverpool it is intended that they should procee 
to visit a number of works and factories in this country 
which will delay their arrival in Paris until the second 
week in August; this band of fifty persons represents 
as many separate industries ; the members of the dele- 

ation were elected by various labour syndicates in 
Fifferent parts of the United States and their expenses 
are defrayed by an association called the ‘‘Scripps 
League,” a combination of various journals in different 
rts of the United States. The party is accompanied 

yy several newspaper correspondents, artists, and 
photographers, and a part of the duties of each work- 
man will be the preparation of a report concerning his 
own particular industry; these reports will, on the 
return of the delegation, be printed and published in a 
singie volume. It is somewhat to be regretted that 





the labour delegates sent over to Paris ms the Mansion 
House are not likely to prepare and publish reports ; 


a comparison of criticisms by English and American 
workmen would be of great interest and would convey 
a clear idea as to the relative intelligence and powers 
of observation possessed by similar classes of people on 
each side of the Atlantic. 


* * * 


The invention of the hydraulic railway, which forms 
the latest sensation at the Exhibition, dates back to 
1854, in which year public experiments were made and 
continued for a long time at La Jonchere before a 
special commission appointed to examine into its 
merits; the report made by this commission was 
favourable as far as it went, but no definite conclu- 
sions were possible on account of the short length of 
railway in operation. The Emperor Napoleon III. 
and the Empress Eugenie took great interest in the 
experiments, which would have been extended by the 
construction of a line of considerable length had not 
the war intervened, during the course of which the in- 
ventor, M. Girard, was killed. Since that time nothing 
was done until M. Girard’s old associate revived the 
project which is now exciting so much attention. 

. * * 


Louis - Dominique Girard was an engineer who 
achieved a well-deserved reputation from the improve- 
ments he introduced in hydraulic machinery, and 
especially in turbines. He was entirely a self-made 
man and uneducated, and though he never amassed a 
fortune, he owned a large and prosperous factory at 
La Jonchére, between Reuil and ugival. Ina 
pamphlet published by him about 1855, and now ex- 
tremely rare, Girard explains with a characteristic 
enthusiasm the manner in which the idea of a slidin 
railway occurred to him. ‘‘ One day,” said he, ‘‘ as 
was returning from the manufactory at Noisel, where 
I was erecting some turbines, I was reflecting on the 
possibility of increasing thespeed of trains, and suddenly 
the idea occurred to me that it might be possible to sup- 
press the wheels. Yet the notion seemed absurd, because 
the resistances would be so indefinitely increased as to 
render movement next to impossible. Suddenly the 
thought struck me ; a very wide rail, asliding block, 
and the two surfaces constantly kept apart by a film of 
air forced between them by pumps carried in the train 
itself.” The air cushion was afterwards replaced by a 
film of water, otherwise the original conception re- 
mained unaltered. Girard patented his railway, and 
the scheme seems to have attracted considerable atten- 
tion in England as well as in France, for it is stated 
that he was offered a considerable sum to come over to 
England and repeat the experiment, on a larger scale, 
which had so much interested the Emperor Napoleon. 
He, however, refused all these overtures because he 
had the patriotic determination that France alone 
should be the first to have the benefit of his in- 
vention. But beyond the experiments above re- 
ferred to, nothing further was done, and during the 
siege of Paris Girard was shot down by a Prussian 
patrol, as he was proceeding to outpost duty. In com- 

ny with thousands of his countrymen, Girard was— 
or the time at least—forgotten. When peace returned, 
and industry once more resumed her peaceful course, 
the deserted factory of La Jonchére was sold, and the 
whole collection of Girard’s plans and patents were 
sold in one lot to a French agricultural implement 
maker, who selected from them what was of interest to 
himself, and consigned the others to a garret. It was 
from this obscurity that the drawings of the hydraulic 
railway were rescued by M. Barré, who after intro- 
ducing some modifications, attempted to show the 
system working during the Paris Exhibition of 1878. 
This, however, he failed to do from want of funds, 
and it was only after a further delay of eleven years 
that Girard’s invention of thirty-five years ago has been 
again brought prominently before the notice of the 
public. 


* * * 


The pleasant tone of the French papers with re- 
ference to English exhibits is very agreeable reading. 
Take, for example, the notice in a recent number of 
the Figaro about Messrs. Aveling and Porter’s traction 
engine: ‘‘ The attention of the President of the Re- 
public and of General Brugére who was with him, was 
attracted by the traction engine intended for military 
service, and shown by Messrs. Aveling and Porter, 
of Rochester. This enormous machine, which can haul 
a train of carriages behind it, is furnished with a dynamo 
that supplies current to search lamps. This dynamo 
is driven from the engine by means of gearing. We 
call the attention of the Minister of War to this 
marvellous invention and advise him to give it a trial, 
as was done in Russia, where the Aveling and Porter 
engine is to-day introduced for military service.” In 
the same issue the Figaro speaks in equally flattering 
terms of the 320-ton lathe shown by Messrs. Green- 
wood and Batley, of Leeds. 





Betcium AND SourH America.—A Belgian firm (MM. 
Nicaise and Deleuve) has obtained an order for forty-five 





trucks for a South American railway. 
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FRIDAY, AUGUST 2, 1889. 
RAILWAY LEGISLATION. 

Most people would be sorry to learn that the 
President of the Board of Trade withdrew the 
Regulation of Railways Bill last Monday night. 
He had previously asked the House to assent to the 
second reading in order that the Bill might be com- 
mitted pro formd and reprinted with amendments. 
This course was, however, objected to, and conse- 
quently Sir M. Hicks-Beach moved that the order 
be discharged, with the purpose of introducing 
another Bill, or rather, the same Bill in an amended 
form. Such a course in the last days of July must 
raise many fears as to the success of the measure 
this year. Of course the Government can secure 
its passage if they choose, but it is scarcely likely 
they will keep their followers away from the 
grouse and the partridges for a matter which does 
not arouse any political enthusiasm. Already 
several innocents have been put down for slaughter, 
and it will not be the fault 6f the railway interest 
in Parliament if this measure is not sent to bear 
them company. A year’s respite would be gained 
at least ; perhaps a good deal more, for twelve- 
months hence the motive power behind this Bill will 
be greatly weakened. At present it derives a good 
deal of its force from the horror inspired by the 
Armagh accident, but next session this incident will 
have joined the Penistone disaster as pieces of 
ancient history. To those who take an interest in 
the public safety there has been for years abundant 
evidence for the enforcement of more perfect 
conditions of railway working ; but the average 
member of Parliament, and, we might add, the 
average minister of the Crown, takes his inspiration 
from the lethargic mass of humanity called the 
British public, and will not go a step in front of 
their mandates. It needsan exhibition of violence, 
accidental and intentional, to attract the attention 
of the many-headed to any particular subject, and 
itis only while their attention is so directed that a 
successful attack can be made on the vested 
interests which are at the back of every ill from 
which we suffer. The day after a railway accident 
or a mine explosion the House of Commons is ready 
to indorse the most stringent regulations which can 
be framed, but when a year has elapsed their 
enthusiasm has evaporated, and there is nothing to 
oppose to the tactics of those who see, in the 
coming legislation, a curtailment of their privileges 
or monopoly. 

The new Bill has not yet been printed, so we can- 
not tell what will be its provisions. But we may 
feel assured that it will include the most important 
of those which appear in its pradecessor. These 
are: 

1.—(1.) The Board of Trade may from time to time 
order a railway company to do, within a time limited by 
the order, any of the following things : 

“* adopt the block system on all or any of their 
ines ; 

(b) To provide for the interlocking of points and signals 
on all or any of their lines ; 

(c) To provide for all their trains carrying passengers 
continuous brakes complying with the following re- 
quirements, namely : 

(i.) The brake must be instantaneous in action, and 
o— of being applied by the engine-driver and 
lards ; 
(ii) The brake must be self-acting in the event of 
any failure in its continuity ; 
(iii.) The brake must be capable of being applied to 
every vehicle of the train, whether carrying pas- 
sengers or not ; 
(iv.) The brake must be in regular use in daily 


working ; 
(v.) The materials of the brake must be of a durable 
character, and easily maintained and kept in 
order ; 
(d) To adopt a system of coupling for the time being 
ual by the Board of Trade. 


The most pressing and important of these is that 
referring to the automatic brake. Again and again 
have we pointed out serious accidents which would 
have been avoided had the trains been equipped 
with any kind of self-acting brake, while dozens of 
cases never find their way into print, except 
in Board of Trade reports. Could all the un- 
fortunate people, now lying in their graves, 
whose lives would have been saved during the 
last ten years had automatic brakes been uni- 
versal, be brought to testify against the railway 
companies, they would pour forth a tale of suffering, 








not only to themselves but also to their survivors, 
which would fall heavily on the heads and consciences 
of the officials. The extension of the block system 
and the interlocking of points and signals, while of 
the very greatest value as aids to safety in railway 
working, stand on a different footing to the brake 
question. They can be introduced gradually, and 
can be applied in the first instance upon busy 
sections, to be subsequently extended as occasion 
requires. But once a railway company has adopted 
a non-automatic brake it has embarked upon a 
course which offers no chance of improvement, 
except in the rare instance when, like the London 
and North-Western Railway Company, it has made 
use of apparatus capable of easy modification to 
another system. It is a very serious matter to 
throw aside a brake which has a widely extended 
use on a line and to substitute another, and we may 
be certain that such a step will never be taken except 
under the pressure of the law. Passengers are 
practically powerless ; they cannot boycott a com- 
pany because it does not furnish adequate guarantees 
of safety, since in most cases they are unable to 
exercise any choice if they are to travel at all. The 
Board of Trade can only advise ; they have been 
advising for years with very little result, and it 
remains to be seen if during the few remaining 
weeks of the expiring session they will be able to 
obtain power to enforce their suggestions. 

The present is a most opportune season for 
the application of new regulations to railway com- 
panies. We are on a full tide of good trade, and 
the carrying interests are getting their share of 
it. Nearly all the lines have declared increased 
dividends at their half-yearly meetings, and they 
start again sanguine of having better figures to 
report on the next occasion. The reduction of 
interest on consols has had the effect of increasing 
the value of all railway property, so that the pro- 
prietors not only obtain augmented dividends, but 
their capital has advanced in still greater proportion. 
Much of the increased traftic is due to passengers, 
and it is fit that they should reap a part of the 
benefit from it, and that companies, which by ill- 
fortune or ill-management, have proved themselves 
incapable of insuring the safety of those obliged to 
travel by their lines, should be required to devote 
a part of their surplus to providing improved 
appliances. Further, if the fears of traders and 
manufacturers be correct, the new list of charges 
put forward by the companies will result in enhanced 
returns without any enlargement of facilities, and 
these will furnish funds for the required alterations. 

The Board of Trade Bill is not, however, entirely 
one-sided. While its main provisions are conceived 
in the interest of the travelling public, it has certain 
clauses designed to prevent the passenger defraud- 
ing the company. According to these a passenger 
who refuses to show his ticket as evidence that he 
has paid his fare, or to pay his fare when it is de- 
manded, or failing this, to give his name and address, 
is liable to a fine of forty shillings. Further, any 
one who travels on a line without a ticket, and with 
intent to avoid payment of his fare, is liable to a 
fine of forty shillings. These provisions look 
wonderfully like those already in force, and we fail 
to see the difference. In any case they are absurdly 
lenient. Ifa poor starving wretch steals a loaf of 
bread for his children he is liable to a iong term of 
imprisonment, while the well-to-do man who con- 
tinues to use a season ticket which lapsed six months 
ago, knows that the utmost risk he runs is 2). On 
a second conviction, however, the possible penalty 
is raised to 20/. or a month’s imprisonment. It 
would be only fair to the railway companies to raise 
the fine to this amount, subject to the discretion of 
the magistrate, for the first offence. 

It is, however, a curious medley to include in the 
same Bill matters of the highest importance in 
railway policy, such as the block system and auto- 
matic brakes, and fines for petty offences. The 
former are subjects to be dealt with by the Board 
of Trade and the Railway Commission, while the 
latter concern our police magistrates. Surely in no 
country but England would such widely different 
affairs be included in the same Act of Parlia- 
ment. The fines cannot act as a sweet coating 
for the bitterness of the pill which precedes them, 
and there is no need that they should. The 
companies have had long and reiterated warnings 
in the matter of brakes, and those which have 
adopted the non-automatic principle have done so 
with their eyes open. They knew that the Board 
of Trade was pledged to the automatic principle, 
and that they would adhere to it with the perti- 

















































































































as. 


ENGINEERING. 





[Aue. 2, 1889. 








nacity which is the leading attribute of officialism. 


Everything comes to him that can wait, and conse- 
quently a department which never dies, and never 
growsold, generally wins in thelong run. Possibly the 
Board has thrown away its chance for the present, 
but there is no doubt that sooner or later the 
travelling public will have this satisfaction of know- 
ing that every train is equipped with efficient ap- 
pliances for their safety, and that should the train 
am the metals it will have something besides ‘‘ the 
blessing of providence,” in which Sir Edward 
Watkin relies so confidently, to arrest its progress 
towards destruction. 





ELECTRIC COMMUNICATION WITH 
LIGHTSHIPS. 

Tur Committee appointed by the Board of Trade 
to inquire into the electrical communication between 
lightships (and lighthouses) and the shore have 
issued their second and final report. It will be 
remembered* that in their first report they recom- 
mended that the experiments which were being 
made at the Sunk lightship should be continued 
for a further period, in order that greater expe- 
rience might be obtained. During the early attempts 
the cable was constantly breaking owing to the 
severe twisting to which it was subjected by the 
turning of the vessel at each tide, and it was only 
after many failures that a fairly successful method 
of mooring was devised. Since November, 1886, 
however, the cable has stood fairly well, having 
only broken twice, namely, on December 28, 1887, 
and November 13, 1888. On each occasion it was 
recovered and spliced within two or three days. As 
the Sunk Lightship is moored over a rocky bottom, 
and is exposed to the run of cross-tides, it is evident 
that there is no insuperable difficulty in maintain- 
ing electric communication with all vessels of its 
class. Probably if the cable and its connections 
had to be redesigned it would be possible to prevent 
even the annual breakdown which has taken place, 
and to maintain an unbroken line of communication 
over very long periods, 

Yet, in spite of the mechanical success which has 
attended the experiments, the Committee recom- 
mend that they shall proceed no further, and that 
the present service of messages, giving information 
of vessels in distress, shall be discontinued. At 
least that is the decision of the majority. Mr. 
Edward Birkbeck, the chairman of the Royal 
National Lifeboat Institution, whilst signing the 
general report, adds a note in which he points 
out that as the cable is laid and in working 
order, it would be well to continue the experi- 
ment for five years, the cost being borne by a 
direct vote from Parliament. It has been, in a 
certain sense, unfortunate that the past two or 
three years have been remarkably free from con- 
tinued gales and fogs on the east coast, and hence 
the casualties have been few. Even in the cases 
when telephonic messages were sent from the light- 
ship and the lifeboat was thus enabled to steer 
straight for its destination, instead of first calling 
at the lightship to receive instructions, the gain in 
time did not lead to any very decided result, for 
either the crew of the stranded vessel were not in 
any immediate peril, or they had already received 
assistance from other sources. Had it happened 
that the electric communication had proved instru- 
mental in saving the life of a large crew, the hands 
of the Lifeboat Institution would have been greatly 
strengthened, and public opinion would certainly 
have indorsed Mr. Birkbeck’s demand, even if it 
had not gone further. 

The expense of the trial has been very consider- 
able. Upto December 31, 1886, it amounted to 
39611., while subsequent disbursements have raised 
it to 48551. If all the other lightships were to cost 
the same sum to equip, the total would be very 
large indeed. From certain points of view the 
money would be well spent. It is horrible to 
picture sailors clinging to a ship which is being 
rapidly broken up by the waves, and straining their 
eyes to the shore for the lifeboat, which never 
comes, simply because the news of the disaster 
cannot be conveyed to her crew. Under such cir- 


cumstances one feels that common humanity de- 
mands that every aid, which science provides, 
should be utilised. Unfortunately a Government 
department, and practically that is what the Trinity 
House is, cannot give scope to every generous im- 
pulse in determining what falls within the limits 











of its duties. The money at its disposal is re- 
stricted and must be applied in the way which will 
render the greatest service to the maritime interest. 
It is admitted that the warning posts around our 
coast are still inadequate to the necessities of the 
traftic which they safeguard, particularly in the 
matter of fog signals, and that were the funds forth- 
coming they might be greatly improved. Under 
these circumstances the point for immediate decision 
is not whether electric communication is desirable, 
but whetherit isthe most desirable addition to a light- 
ship. Gratifyingas it is to see a lifeboat returning, 
crowded with men rescued from a miserable death, 
it is still more satisfactory to note the entries on the 
wreck chart permanently diminished, and to know 
that a well found and properly navigated ship may 
sail through every part of the narrow seas in prac- 
tical safety, guided from point to point by frequent 
lights, and warned off the sands by the siren’s un- 
lovely roar. Still, in spite of the best possible 
system of signalling which can ever be devised, 
wrecks will never entirely cease. Occasionally the 
elements are too powerful for man’s best exertions 
to withstand, and are ever lying await for the oppor- 
tunities afforded them by greed, ignorance, and 
carelessness. By all means let us have electric 
communication to our lightships as soon as possible, 
but let not the boon be purchased by crippling the 
more immediate and useful agencies. Prevention 
is the first great object to be sought, and after that 
comes the case of those whom misfortune has 
claimed in spite of all our precautions. 

It appears to us that those who are urging the 
adoption of a system of electric communication with 
lightships are proceeding upen a mistaken assump- 
tion of the duties of Government. It has never 
been admitted by the Legislature that acts of pure 
philanthropy fall within the province of the 
executive. The existence of our splendid National 
Lifeboat Institution is a standing proof that the 
work of saving distressed mariners is a matter for 
private initiative. The Government aids, as would 
any private individual, when the occasion arises, 
by the loan of its tugs and men, but it makes no 
special provision for such work. Since the light 
dues were reduced by Mr. Chamberlain, there 
exists no available fund, apart from a special vote 
by Parliament, which can be charged with the cost 
of any efforts to save life at sea, and it is scarcely 
likely that the general taxpayer will be burdened 
for the benefit of any particular class. It would be 
a generous and befitting action on the part of our 
seaside residents and the shipowning community to 
subscribe for a further extension of the experiments 
which have been made at the Sunk. There should 
be no difficulty in raising the requisite sum in 
the Cinque Ports to equip a ship on the Good- 
win Sands, and thus to save the inhabitants 
of those delightful coasts the pain of knowing that 
brave men were drowning almost at their doors, 
whilst the lifeboats were vainly endeavouring to 
find them. An appeal of this kind could not fail 
of a ready response, for the Goodwins are house- 
hold words all through Kent, and every one can 
relate accounts of men frozen to death in the 
shrouds, while thousands of hearts on shore were 
beating in sympathy and apprehension that the 
succour would prove too late. If the initial cost of 
the plant and the expense of its maintenance were 
provided the Trinity House could scarcely refuse 
to undertake the duty of sending these messages. 
The telephone requires no special skill for its mani- 
pulation, and the first time that a boatful of men 
was saved the public would feel amply repaid for 
its expenditure. We commend the idea to the 
Lifeboat Institution, confident that if the attempt 
were made it would not fail to meet with a fitting 
response. 





MANUFACTURE OF ALUMINIUM. 

Our recent volumes show how great is the skill 
and ingenuity which is being brought to bear upon 
the question of the cheap production of aluminium, 
and the substitution for the time-honoured 


oro- 
cess of M. H. St. Claire Deville, as practised at 
Salindres, of more ecomical methods. Some of the 


new processes are offshoots of the Deville manufac- 
ture, following the same chemical formule, and 
differing only in special points in the operations 
and method of working. Such are the processes of 
Mr. James Webster, carried out by the Crown 
Metal Company, and of Mr. Castner, carried out b 

the Aluminium Company, of Birmingham.* Bot 





these bring about the decomposition of the double 
chloride of aluminium and sodium by metallic 
sodium. These two are metallurgical processes ; 
the remainder are electric, the best known being 
that devised by the Brothers Cowles, in America,* 
and the more recent method invented by M. Hé- 
roult. The latest process which has come to our 
notice is that of M. A. Minet, which appears at the 
Paris Exhibition. M. Minet is not unknown to the 
readers of ENGINEERING ; in 1881 we called attention 
to the part which he took in the perfecting of the 
Jablochkoff candle. Since that date he has devoted 
himself to electric measuring apparatus and to the 
interesting problem of the economical manufacture of 
aluminium. In this latter he has been seconded by 
MM. Bernard Frerés, of Creil, who have placed 
their works at his disposal, and have found him 
financial support, while themselves carrying on the 
manufacture of electrodes and crucibles of agglome- 
rated carbon. 

This combined action has resulted in a new 
process, which since last November has been pro- 
ducing from 33 lb. to 44 lb. of aluminium daily, an 
amount which could easily be doubled without ex- 
ceeding the resources of the Creil works. MM. Ber- 
nard sell the pure aluminium now at 40s. a pound, 
their original price having been 104s. Metal which 
contains 4 to 5 per cent. of iron, and 5 per cent. of 
other impurities, has been reduced in price in like 
proportion from 48s. to 20s. Specimens of alumi- 
nium in ingots and in the manufactured states are 
shown in the Exhibition in Class 48. The ingots 
vary from 2.2 lb. to 220 1b., and are the result of 
the operations which we are about to describe. 
There are also specimens of wires, tubes for the 
construction of opera-glasses, aluminium bronze for 
machinery, and ferro-aluminium. 

The electrolytic process invented by M. Minet 
is founded upon the laws discovered by Faraday. 
In the book upon aluminium, published by M. 
Deville in 1859, the possibility of the electrolytic 
separation of aluminium from its chloride was 
noticed. At that time, however, and for long after- 
wards, sufficiently powerful currents for the prac- 
tical development of the idea did not exist. And 
when the invention of the dynamo rendered them 
possible, it was quickly seen that the great volatila- 
bility of chlorine constituted an almost insurmount- 
able obstacle. The bath was found to become 
rapidly milky, and to finish by containing only 
chloride of sodium which had been added at the 
commencement of the operation. The volatile 
nature of chlorine determined M. A. Minet to turn 
his attention to the fluorine compounds of alumi- 
nium, since this element has the advantage 
of being fixed, and capable of being removed, at 
the temperature of fusion, in a state of great 
fluidity, which permits electrolytic action to proceed 
under theoretical conditions. The chemical sub- 
stance used is a double fluoride of aluminium and 
sodium, mixed with chloride of sodium in the pro- 
portion of 30 to 40 per cent. of the former to 
60 or 70 per cent. of the latter. The fluoride of 
aluminium is the principal electrolyte ; the fluorine 
disengages itself at the positive pole or anode, and 
the aluminium at the negative pole or cathode. The 
theoretical electromotive force necessary for the 
electrolysis can be calculated in the following 
manner. 

The formula by which the maximum electro- 
motive force corresponding to a given electrolyte 
is calculated, is 
E = 0.04255 C. 


where E is the electromotive force, and C the heat 
of combustion of a molecule of the electrolyte into 
which the electro-negative element enters with a 
single equivalent, expressed in grammes. This 
formula is derived directly from the principle of the 
conservation of energy, and gives rise to the follow- 
ing equation : 


in which El is the work done in the unit of time, 


and @ the interval of time considered ; 428 is the 
mechanical equivalent of heat. According to the law 
of Becquerel the quantity of electricity required to 
set at liberty at the positive pole a weight of an 
electro-negative body is represented by its equi- 
valent expressed in grammes. This quantity, 
from the experiments of Kohlrausch, Mascart, 
Weber, and Lord Rayleigh, is 96,512 coulombs. 











* See ENGINEERING, vol. xliv., page 359. 


* See ENGINEERING, vol. xlvii., page 285. 


* See ENGINEERING, vol. xlii., page 39. 
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Replacing I1@ by its value 96,512 in the formula 


above, we have 
ne 9.8096 x 428 Cc 


~ 96,512 ~ 
=0.04355 C. 

The chemical formula of fluoride of aluminium is 
Al? FI, or if we reduce to one equivalent of fluorine, 
Al% Fl. The heat of combination of Al FI, ex- 
pressed in grammes is about 80 calories.* Inserting 
the value in the equation we get 

E=0.04355 C 
= 0.04355 x 80=3.48 volts. 

Now if R be the resistance of the bath, I the 
intensity of the current, the difference of potential 
is given by the formula 

e=E-RI. 

For a current of 1000 ampéres traversing the 
bath, it is found that there is required at the 
electrodes a difference of potential of 5 volts. This 
gives for the resistance of the bath 

R27 E_5-3.5_ 9915 chm. 
I 1000 

With a current of 100 ampéres there should be 
deposited 34 grammes of metal per hour, according 
to theory. Assuming a practical efficiency of 80 per 
cent., there would be obtained, with a current of 
100 amperes and 5 volts, metal to the extent of 
27 grammes per hour, with an expenditure of 


indicated horse-power. Practically 25 grammes are 
obtained per horse-power, working on a scale of 
200 horse-power. 

One of the most original features of the process 
is the continual regeneration of the bath, which is 
maintained constant by the addition of alumina or 
bauxite, which absorbs the fluorine the moment it 
is disengaged, and produces fluoride of alumina. 
Theoretically it requires 84.4 parts of fluoride of 
aluminium (Al? = 27.4, Fl’ =57)to produce 27.4 parts 
of pure aluminium, that is, about 3 Ib. of fluorine to 
11b. of aluminium. In reality it requires one-half 
less of fluorine ; the rest is supplied artificially in 
the bath by the absorption of fluorine by the 
alumina. Thus, to produce 100 Ib. of aluminium, it 
requires 150 Ib. of fluoride of alumina, and 200 lb. 
of alumina. Also 100 lb. of chloride of sodium are 
added to maintain the level of the bath constant. 

The electrolysis is effected in a bath of cast iron 
M, in which is an electrode of compressed carbon 
A; the cathode B is also of carbon when pure 





aluminium is required. For aluminium-bronze it 
is of copper, and for ferro-aluminium of iron. 
The aluminium falls into the graphite crucible c, 
and accumulates there to the amount of 2 1b. or 
8 lb. If the operation is thus carried out it is 
not always successful. There exists no recipient 
capable of resisting the action of liquid fluorine. 
M. Minet has therefore had recourse to a most 
original device to protect his cast-iron vessel ; this 
consists in putting it in derivation with the cathode, 
through a resistance calculated not to allow more 
than 10 per cent. of the current to pass. Owing to 
this the aluminium deposits not only upon the 
cathode, but to a small extent upon the surface of 
the bath, which is thus protected against contact of 
the fluorine. A small amount of aluminium is lost, 
or at least is fixed until the whole bath can be melted 





* Heats of combination are not referred to a fixed 
standard, like specific heats, but to the equivalent of 
bodies which enter into the compounds. For example, 
the heat of combination of potash salts, 100.8 calories is re- 
ferred to 74.6 grammes of KCl, that is to say, to a mole- 
cule of this body expressed in grammes. 





Salts. Molecular Weight | Heat of Combina- 














in Grammes. tion in Calories. 
Chlorine KCl 74.6 100.8 
Bromine KBr 119.1 91 
Sulphate KSo4 174.2 196 








down for ferro-aluminium. If the bath be of 
copper, then it serves for the manufacture of 
aluminium bronze. 

An iron bath lasts about thirty days. The opera- 
tion continues twelve hours, and in that time pro- 
duces an ingot. Witha bath measuring 13 in. cube 
there can be obtained 8} Ib. a day with a current of 
1000 ampéres. If the output is of impure metal 
for alloys, it can be raised 13 lb. a day. 

Although the action of ferro-aluminium is to some 
extent a subject of controversy, it affords good 
ground for hope that it will prove a valuable agent 
to the iron and steel manufacturer. If there be 
added to a ladle of cast steel one per cent. of ferro- 
aluminium containing 8 per cent. of aluminium, it 
prevents blowholes, and greatly increases the fluidity, 
Further, with steel, it has the advantage of con- 
siderably reducing the length of the annealing pro- 
cess, possibly by preventing the crystallisation of 
the particles of graphite. 

In conclusion we may point out the following 
important features and advantages of the Minet 
process : 

1. It only requires currents of small electromo- 
tive force. 

2. The principal substance is regenerated to a 
large degree. 

3. The electrolytic bath is protected to a great 
extent against the corrosion of the fluorine by a 
most ingenious device. 





THE FIRMINY STEEL COMPANY AT 
THE PARIS EXHIBITION. 
(Concluded from page 115.) 

Up to the present the French Navy has been in- 
debted to an Austrian firm for the supply of its 
locomotive torpedoes. But just recently a work- 
shop has been started at the Toulon Arsenal for the 
construction of these apparatus, while the manufac- 
ture of the compressed air reservoirs has been con- 
fided to the Firminy Works. This manufacture, 
commenced less than a year ago, has, after a number 
of experiments, given most satisfactory results, and 
to-day forms part of the regular operations of the 
concern. A reservoir of this kind is to be found 
among the Firminy exhibits (see page 110 ante). 
It is of the size known as 5.75, and is of the follow- 
ing dimensions: Length, 88.5 in.; diameter, 
15 in. ; thickness, .256in.; and weight, 392 Ib. 
The tests imposed upon these reservoirs require 
the employment of a metal with a very high elastic 
limit. The manufacture has to be carried out with 
the greatest care, and the insertion of the ends 
demands special manipulative skill in order to make 
them tight under a pressure of 1850 lb. per square 
inch, which represents a total pressure of about 125 
tons on each end. 

The Firminy firm has always had a reputation 
for the manufacture of open-hearth steel by the 
Siemens-Martin process. It was, therefore, natural 
that it should be selected to take part in the ex- 
periments, commenced about 1870, for the purpose 
of substituting steel for bronze in the manufacture 
of field pieces. Also, after having lent its aid to 
the Government of National Defence, the Société 
de Ferminy took an important part in the recon- 
struction of the French artillery. We give belowa 
Table of tubes and coils for guns made since 1871 
for the French army and navy, and also for foreign 
purchasers. At first the manufacture was confined 
solely to small guns for field artillery, the largeness 
of the orders completely filling the productive 
capacity of the works. Later, when the national 
wants in this respect were nearly satisfied, and steel 
was definitely adopted for guns of large calibre, the 
Société set itself to augment the capacity of its 
plant, which is now capable of dealing with large 
guns up to 13 metres (42 ft. 7 in.) in length. 

Particulars of guns and coils manufactured, or 
in course of manufacture, between 1870 and June 
30, 1889 : 


1. For the Minister of War. 


37 guns of 7 cm. (System Reffye) completely finished. 
260 tubes and 200 coils for mountain guns of 80 mm, 
130 20 field 80 ,, 


” ” ” 





720 ” 3430 ” ” ” 90 ” 
60 ” 1040 ” ” ” 95 ” 
485 »» 7050 pe as 120 ,, 
87 a 768 <i long He a 
42 es 606 » Short a 155 ,, 
6 a 606 » guns for 190 ,, 
41 » 272 ” ” 220 ,, 
8 ” 254 ” ” 240 ” 
20 ” 360 ” ” 270 ” 


2. For the Minister of Marine. 


41 gun bodies, 10 tubes, and 200 coils for guns of 14 cm. 
a - 5 ,, 5Srings,and65coils ,, 16 ,, 
oe 3 ie » weg ... BM. 
oe »_ and 10 coils for guns of oe PX 
6 tubes and 12 coils for rapid-firing _,, oP 
5 ,, for rapid-firing guns of 4 


3. Miscellaneous. 
44 mortars of 15 cm. for Italy. 
28 tubes and 28 outer coils of 15 cm. for Italy. 
j 5 Greek cruisers. 


” ” 


” ” ” ” 15 ” ” 

8 outer coils and 16 coils of 9 cm. me 
18 coils of 47 mm. and 24 coils of 57 mm. __,, a 

Further the Firminy Works deliver in consider- 
able quantities to thethree nationalarsenalsfor arms, 
steel billets for the manufacture of Lebel and other 
rifles, steel breech-pieces, locks, cylinders, springs, 
pins, and many other parts. 
The Société de Firminy was among the first to 
manufacture chilled shells in crucible cast steel, 
forged and tempered. No armour has yet been 
able to withstand their attack, and their production 
has conferred real and lasting credit on French 
metallurgy. The splendid results obtained in this 
delicate branch of manufacture by the Société de 
Firminy will be understood when we state that all 
the lots of shells delivered have been accepted and 
paid for in full. Those which are exhibited at 
Paris have been fired by the Commission de Gavres 
in proving the important deliveries made for the 
French marine. The following is a list of shells of 
this kind turned out: 


* shells of 90 mm. for military artillery. 


” 95 ” ” ” 
150 ” 155 ” ” ” 
100 —,,_=—«: 120 —,, 9, a 
250 aa 24 cm. for marine artillery. 
282 ” 27 ” ” ” 
519 ” 34 ” ” ” 
| ee. ” ” 
127 ” 42 ” ” ” 
26 ” ” ” ? e 
156 57 mm. for Forges et Chantiers. 
a 12 cm. a pe 
20 ” 16 ” 29, 2 
1 3 in. for the English Navy. 
250 ” 9 ” ” 
250 ” 12 ” ” ” 
160, 24 cm. for the Spanish Navy. 
be ” 28 ” ” ” 


32 ” ’ 
Total, 2603 projectiles. 








AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 
(From our New York CorRESPONDENT.) 
(Concluded from page 101.) 
Tue Strone Locomotive. 

Mr. A. W. Jacosr’s paper on ‘Improved Motion 
Device for Engine Indicators” could not be pre- 
sented in a condensed form, and it is therefore 
necessary to pass to a paper by F. W. Dean, en- 
titled, ‘* Distribution of Steam in the Strong Loco- 
motive.” 

It appeared from this paper that the cylinder 
performance of ‘‘444” Strong engine was inferior 
to 383, and but little better than 357, the latter 
being a link motion and having a D valve. 

The average consumption of steam by the dia- 
grams was as follows : 

Ib. 


Engine No. 383 : 22.34 
~ ee ee 
f 357 26.73 


Believing this was due to the leaking of the steel 
valves, cast-iron ones were substituted, and the 
following result was obtained from a number of 
indicator cards : 
Ib. 
Engine No.444 showed id ada 21.95 

This result verified Mr. Dean’s claim, that the 
initial pressure in the cylinder of the Strong engine 
is only 3 lb. below the boiler pressure. He added : 

‘*Since preparing that paper the writer has ex- 
perimented upon a more recent Strong locomotive 
in competition with a link-motion engine, and has 
been pleased to see that his claims concerning the 
capacity of the Strong cylinder to perform work 
were fully borne out in the most practical manner. 
The runs were over a division of one of our leading 
trunk lines from New York westward, the distance 
being 140 miles, and the actual schedule time west- 
ward being 3 hours 27 minutes, and eastward 3 
hours 46 minutes, after deducting time for stops. 
This gives the average speed westward 40.6 miles 
per hour, and eastward 37.14 for times in motion. 

‘¢The two engines had cylinders and driving wheels 
identically the same, and the average boiler steam 
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PRINTING MACHINERY AT THE PARIS EXHIBITION. 
CONSTRUCTED 





BY 
(For Description, see Page 140.) 





pressures were nearly alike. The usual point of cut- | 


off for the Strong engine, when hauling a heavy train, 





and one or two scientific (?) articles have been pub- 
lished in the attempt to belittle the performance. 
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|contact of a belt with a pulley comes: First, in 
| the smoothness of a pulley face, including freedom 


was 6 in. and for a light train 4 in., while the points | The writer advised Mr. Strong to try your English | from ridges and hollows left by turning tools. 


for the link-motion engine were, for similar condi- | 


tions, respectively 114 in. and 8$ in., and in nearly 
every case the Strong engine made up the most} 
time, aud drew the heaviest trains. 

‘The points of cut-off were accurately deter- 
mined, and the trains consisted of from six to 
twelve cars. The link-motion engine is one of the 
finest modern engines to be found in the country, 
and was in first-class order. The valves of both 
engines were proved to be tight.” 

To this paper were added indicator diagrams 
establishing Mr. Dean’s claim. 

Probably no new machine has been more tho- 
roughly discussed and its claims challenged than 
the Strong locomotive. The trouble is that it does, 
and persists in doing, what the various master 
machinists say it cannot do. Having then failed in | 
their predictions of its failures, they proceed to | 
explain how it was, a great deal as the racing crew | 
did in a university race ; one after another reason | 
was given, till the little coxwain said he knew the | 
true one, and it was because the other crew went 
over the course in less time, hence they lost. | 

Even at the Erie meeting, in commenting on the | 
recent performance of this engine, a very bright 
master mechanic told the writer he could do the | 
same things with his engines ; and when he was | 
told that thus far he had not done so, and if he 
eould, why did not he do it, he answered, if he | 
could select his coal for the test, as Strong did, it 
would be no trouble. Now the coal, in point of | 
fact, was not selected ; and if the Erie engines can 
do all this, why don’t they ? The master mechanics 
are wedded to an idea, and are probably the 
hardest men to change ; and they can’t account for 
the facts except on theories, and even sometimes | 
they have been put to their trumps to get upa 
good theory. When told of the performance of this | 
engine at the Susquehanna grade, when she hauled 
along train ata rapid speed and gained 10 Ib. of 
steam going up the grade, they said: ‘‘ Of course, 
she is a good steamer and ought to do it.” But 
their engines don’t do it ; and this fact they can 
digest at pleasure. The very gentleman who wrote | 
this paper, Mr. Dean, has no interest in the Strong 
Company. He was put there to find out the facts, | 
and it may be said no one has controverted him | 
either, although one or two experts have tried it, | 





railways, to come over and build an engine in your 
country, and see if English master mechanics would 
not be more generous to him than his own country- 
men. Perhaps he may do so, and then it is to be 


| hoped he will receive the celebrated ‘‘ fair play” of 


Great Britain. 
TRIPLE-EXPANSION ENGINES. 

‘Cylinder Ratios of Triple-Expansion Engines,” 
was an interesting examination of the subject by 
Professor J. M. Whitham, late of the U.S. Navy, 
but it cannot be condensed, as the bulk of the argu- 
ment lies in a very long table of comparisons. He 
stated the tendency was toward an increase of 
piston speed and boiler pressure, and consequent 
decrease in weight and first cost of machinery, 

That afternoon the party visited the Ball Engine 
Works and saw some remarkably fine engines, also 
some of cheaper grade. Other manufactories were 
visited, and one proprietor told yourcorrespondent he 
did not sell quite so low as some in town, and would 
furnish at 200 dols. a 25 horse-power engine. The 


| writer wondered what the other man’s price could 


be. Still these cheap engines have their mission, 
and if their boilers don’t blow up they are filling it. 
Many a mill on the frontiers, where everything 
must be cheap, and all the machinery must be 
hauled a long way, could not afford anything better 
at first. The trouble comes in when they, having 
occasion for a better plant, sell theirsecond-hand stuff 
to some one else. It has already about worn itself 
out in their service and very soon proceeds to give 
its new owner a ‘** boom,” which, if he comes down 
on his feet away far enough from the wreck of his 
mill, he may survive. But the cylinders are finely 
decorated with bouquets of flowers ‘‘ hand-painted,” 
also picturesque landscapes, and that ought to suf- 
fice. One can’t have the world with them, although 
he may reach heaven by them. 

The banquet and ball that evening at the Reed 
House were a great success. 
so, for the party seemed loth to stop, and kept it up 
till late the next day, hence the meeting was not 
brilliant which assembled for final session and took 
up ‘* Belt Traction on Pulley Faces,” by Scott A. 
Smith. 

Bett TRACTION. 


The author stated that ‘‘The most intimate 








At least it would seem | 


|Second, in the smoothness of the surface and 
evenness in the texture, or body, of a belt. Third, 
in having the crown of the driving and receiving 
pulleys exactly alike ; as nearly so as is practicable, 
in a commercial sense. Fourth, in having the 
crown of pulleys not over } in. for a 24-in. face, 
that is to say, that the pulley is not to be over 
din. larger in diameter in its centre. Fifth, in 
having the crown other than two planes meeting 
at the centre. Sixth, the use of any material on, 
or in, a belt, in addition to those necessarily used 
in the currying process, to keep them pliable or 
increase their tractive quality, should wholly depend 
upon the exigencies arising in the use of belts ; and 
the use of such material may justly be governed by 
this idea, that it is safer to sin in non-use than in 
over-use. Seventh,.with reference to the lacing 
of belts, it seems to be a good practice to cut the 
ends to a convex shape by using a former, so that 
there may be a nearly uniform stress on the lacing 
through the centre as compared with the edges. 
For a belt 10 in. wide, the centre of each end 
should recede 7 in.” 

He concludes as follows : 

‘** As friction is due, largely, to the unevenness 
of two surfaces in contact under motion, and as the 
best tractive quality of belts comes from the even- 
ness and smoothness of the two surfaces of belt and 
pulley face, it easily follows, from what I have said, 
that the value of the tractive force of a belt ona 
pulley face is due: first, to atmospheric pressure ; 
second, to the tractive adhesion of the leather 
fibres and the oxidised oil of the currying process.” 

This paper was discussed at some length as to the 
atmosphere’s effect. Twodiametrically opposite views 
were held, and each side gripped them as the belt 
did the pulley, but nothing was decisive, and each 
party felt they had overthrown the other, which 
was all that could be desired. As a contemporary 
remarked : ‘‘It shows that very little concerning 
the true relation between the belt and the pulley 
was known.” 

Riverrep Borter JoInts. 

Mr. J. H. Cooper presented a paper ‘‘On the 
Longitudinal Rivetted Joints of Steam Boiler 
Shells,” the gist of which is contained in the fol- 
| lowing extract : 
| ‘In view of these facts, the suggestion is here 
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FIRST-CLASS TORPEDO BOAT. 


MESSRS. A. F. YARROW AND CO., 
(For Description, see Page 140.) 


CONSTRUCTED BY 





made that when we wish to determine pitches from 
given plates and rivets, that we use the greater 
diameter of the punched hole, whatever that may be, 


ENGINEERS, 


POPLAR. 











the wear of the piston, and also set forth the un- | 
| even wear of valve stems. 





| The paper gave an interesting account of the| the diameter of the arbor. 


for the area of the driven rivet or rivet-hole, and | substitution of a bed of expansion metal con- 
that we assume the rivet diameter to be that of the | sisting of nine parts of lead, two of antimony, 
lesser diameter, or reamed-out diameter of the | and one of bismuth, for a bed of sulphur under an| 














rivet-hole. 

“‘The result of this apportionment of the mate- 
rial will be effectively to strengthen the plates, 
which all experience has proven to be necessary ; 


so that while this decision appears to be against | 


reason and the isolated facts of experiment—the 
resistance to shearing always proving less than that 
to direct tension in the same material—it must be 
constantly borne in mind that the strains on the 
plates and rivets are not direct in the ordinary lap- 
joint as they are used in a boiler, the plates being 
subjected to some transverse strain while under 
tension, and the rivets to some tensile strain while 
under shear, 

‘Strictly speaking, the plate loses what is 
punched out of it, together with the metal de- 
stroyed around the punched hole, and the rivet 
gains by whatever increased diameter it gets in 
the process of rivetting. They should be esti- 
mated upon what they actually are when the joint 
is made up.” 

In the discussion, one speaker thought plates 
were not sufficiently uniform to regard a test sec- 
tion as an indication of the sheet, nor did he favour 
cold tests, as they did not show the conditions in 
practice. Another speaker found longitudinal seams 
three-fourths as strong as the plate. Another 
favoured the elastic limit rather than the breaking 
limit as a test. While another advocated the study 
of exploded boilers as a means of throwing light 
on the subject. 

The two papers of Mr. L. F. Lyne concluded this 
most interesting meeting. The first was : 

‘The Use of Crude Petroleum in Steam Boilers.” 
This was to prevent scale. He found kerosene oil 
much better in results. The second paper was, 
“Bits of Engine-Room Experience.” 

This set forth the injury done to a cylinder in 
which shoulders had been formed at each end by 


|engine which had been there two years and was| 
| disintegrating and working out. 

One speaker advocated making the moving parts 
of one engine wipe over the ends, and thus prevent 
the forming of shoulders from wear at the centre. 
The topical discussions followed, and from these 
a short selection must suffice. 

As to the topic whether it is right or wrong 
theoretically to put a central support under the bed 
of engines of the Corliss type, it was stated Mr. | 
Corliss used a middle leg where high speeds were 
desirable. 

As to whether it prevents nuts from working 
loose and prevents bolts from breaking by reducing 
their cross-section between the head and the nut, 
the following opinions were expressed. One mem- 
ber stated that a bolt would wear longer and would 
not work loose if the diameter of the plain part 
were reduced tothe diameter of the bottom of the 
thread. The same thing could be accomplished by 
boring a hole down through the head to the thread. 
A bolt treated in this way had practically no 








had obtained a similar result in a milling machine 
arbor from a reduction of the shank by grooving to 
As to applying electro- 
motors to mechanical operations requiring less than 
10 horse-power, the general experience of the mem- 
bers showed it to be inadvisable. Now it will be in 
order to consider what use compressed air will be 
for this purpose, and your correspondent hopes 
to see this question discussed at length in some 
meeting in the near future. 

This closed the meeting, and it only remained to 
take a sail on the lake that afternoon and witness 
the drill at the life-saving station. All this would 
have undoubtedly occurred, and according to one 
journal did occur, but in the little trip around the 
harbour, the engine broke down and the boat had 
to return. Erie had been chosen as the place of 
meeting with some misgivings, but the perfect 
success achieved, due to the liberality and the 
forethought of the local committee, convinced every 
one very quickly it would be a great success, and 
so it proved. 





NOTES. 
Inptan Rattway Poricy. 
WE are glad to see that the Indian Government 
is at last yielding to the pressure of public opinion 








weakest part, and was therefore better adapted to | at home, and is considering a scheme for raising a 
withstand strain, which was distributed over its | large loan in England to enable the construction of 
entire length and not concentrated at one point. _| railways to be carried on at an increased rate. The 

Another gave as his experience an illustration of | rate of railway construction in India is scandalously 
of the case of a steam hammer head in which the|slow. Large areas, with populations as great as 
tapered end of the piston-rod was driven in a| that of England, may be found there having no 
tapered hole in the head. The rod frequently | railway or only a single line or two, and the India 
broke, and as it always broke a little below the Office has been perfectly satisfied that this should 
upper surface of the head, the removal of the end | remain so, until awakened from its condition of 
from the hole was a difficult task. Mainly to} indolent eontent by the repeated expostulations of 
obviate this trouble a groove was turned in the rod| chambers of commerce. aving practically com- 
a short distance above the head, thereby reducing | pleted her network of railways at home, England is 
the section at that point, so that when it broke, as|in a position to devote abundant capital and engi- 
it was expected to, it would be an easy matter to | neering skill to the construction of railways else- 
remove the end. But this attempt to produce a| where in the empire. Foreign governments avail 
convenient weak point for the rod to break at re- | themselves readily enough of these resources, as the 
sulted in greatly increasing its life. And another | financial columns of thedaily papers constantly show ; 
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but in India they are repelled instead of attracted, 
and instead of the mileage of railways in India in- 
creasing at the rate of two or three thousand miles 
a year, which English capital and the voracious wants 
of India could readily maintain, the construction of 
lines is confined to a few hundred miles, for the most 
part of a strategical character. This condition of 
things is entirely due to the obstructive policy of 
the India Office, where discouragement of every 
kind is thrown in the way of capitalists seeking to 
open up new districts by means of railways. Atthe 
present moment the Government of India is or- 
ganising an expedition, to be headed by General Sir 
F. Roberts, to proceed from India to Burmah next 
winter overland, which would have been quite un- 
necessary had his recommendation been adopted 
three years ago for constructing a railway along the 
proposed route. While Upper Burmah remains 
unpacified for want of railways, there are districts 
in India itself, populated by millions, offering for 
English manufacturers the best market that could 
be desired, if only railways were run into these 
dark corners of the Indian empire. For the sake of 
engineering enterprise, we trust that the announce- 
ment implies that the Indian Government has at 
length turned over a new leaf, and that proper in- 
ducements will be held out to enterprise, without 
which no progress can be made ina country like 
India. 


Tue New Waite Star Liner “ Teutonic.” 
In our issue of January 25th last we announced 
the launch of the first of the two steamers being 
constructed for the White Star line by Messrs. 
Harland and Wolff, Belfast, and in the same article 
gave a fairly full description of the general arrange- 
ment of the vessel. This boat, which has been 
named the Teutonic, has now made its trial cruise, 
crossing the Irish Channel to Liverpool, at which 
port it arrived last Monday. The Teutonic is the 
first merchant vessel which has yet been built 
to comply with the Admiralty requirements for 
a cruiser, and she will take part in the review at 
Spithead on Saturday next. To this end she has 
been fitted with four 5-in. guns out of her total 
armament of twelve guns. She is the longest vessel 
afloat, her dimensions being 582 ft. long by 57 ft. 
6in. deep by 39 ft. 4in., with a gross tonnage of 
9685. She is fitted with twin screws, and the 
whole of the boilers, engines, and machinery for the 
one screw, is completely separated from those of 
the other by a longitudinal bulkhead, which extends 
from the after end of the engine-room to the for- 
ward end of the foremost coal bunker, intersecting 
on its way twelve of the ordinary water-tight com- 
partments oftheship. The fore and aft bulkhead is 
rye by one locked door only, the key of which is to 
e kept by the chief engineer. The doors between the 
engine-rooms and stokeholes are duplicated, and in 
every case the second door is under the control of the 
captain on deck. When liberated they close by 
their own weight, their fall being checked by a 
dash-pot. The engines are of the triple-expansion 
type, and have been designed to give 17,000 indi- 
cated horse-power. The cylinders are 43 in., 
68 in., and 110 in. in diameter respectively, with a 
stroke of 5 ft. There are twelve boilers, some of 
which are 12 ft. and some 12 ft. 6 in. in diameter, 
and the working pressure is to be 1801b. per square 
inch. The total grate area supplied is 1163 square 
feet. The propellers are 21 ft. 6 in. in diameter 
with a pitch of 28 ft. Gin., and total blade area 
of 128 square feet. They overlap each other by 
5 ft. Gin., and the port propeller has therefore 
been placed a sufficient disvance behind its twin to 
clear. No high speed trials were made on the cruise 
to Liverpool, but there can be little doubt, from 
the reputation of the builders, that all will be satis- 
factory in this regard, and our merchant service is to 
be congratuated on the addition to its fleet of another 
greyhound, and our Navy in case of need should 
find the Teutonic no mean auxiliary should the 
necessity ever arrive. 


TESTIMONIAL TO PRoressoR KENNEDY. 

Weare glad to notice that the former pupils of 
Professor A. B. W. Kennedy intend to present him 
with a testimonial in recognition of his great ability 
as a teacher, and of the pains which he bestowed 
upon the students under his care. Possibly many 
of those who would like to join in the offering 
are beyond the reach of the committee who are 
taking the lead in the matter, and therefore, if they 
wait for a direct application, will lose the oppor- 
tunity of joining in this expression of kindly 
feeling. We are requested to ask all such to send 





their addresses, and also the addresses of any old 
students with whom they are acquainted, to Mr. 
Alex. Fraser, University College, London. No 
doubt this request will meet with a wide response, 
for Professor Kennedy’s pupils are very numerous, 
and have spread to all parts where engineering 
work of a high order is required. They started life 
with the great advantage of a theoretical training 
from the hands of a practical engineer, and it is 
impossible to imagine any young man having a 
better beginning. There were chairs of engineering 
before Professor Kennedy entered his, and since 
that time they have multiplied to a very great 
extent. But we think we may say, without 
fear of contradiction, that it was at University 
College that the correct method of teaching the 
science of engineering was first shown to the world, 
and that the methods there adopted still stand as a 
model for all the new colleges which have since 
sprung into existence. The secret of Professor 

ennedy’s success was that he was an engineer 
before he was a teacher, and the vindication of his 
methods is found in the fact that he has now gone 
back into the ranks of the profession, to himself 
carry out the principles which he has instilled into 
so many of the younger generation. There never 
was any friction between the practical engineer and 
the subject of our remarks, such as we often see 
with other ‘‘ college men” ; he was always received 
and listened to both with respect and interest. If 
the governing bodies of the new colleges will imitate 
those in Gower-street and the Central Institute, 
and will secure for their engineering chairs men 
who have been in the world of action as well as the 
world of thought, they will save their students the 
pain of unlearning a good deal of their knowledge 
when they get into practical work. 





ARTIFICIAL SILK. 
To THE Epitor OF ENGINEERING. 

S1r,—In relation to the notice of the manufacture of 
artificial silk in the last number of ENGINEERING, will 
you allow me to recall to public recollection the fact that 
the process described is, in all its essential features, iden- 
tical with that for which I obtained letters patent No. 
5978 (1884), and some examples of the results of which I 
exhibited at the Inventions Exhibition of 1885? 

The point of the process is the production of a filament, 
by squirting from a jet a coagulable filament-forming liquid 
into a setting or coagulating liquid. 

The filament-forming liquid which I particularly speci- 
fied in my patent is the same as that employed in the 
process described in ENGINEERING. 

Yours truly, 
. W. Swan. 

Lauriston, Bromley, Kent, July 27, 1889. 








THE ‘‘STRONG” LOCOMOTIVE VALVE 
GEAR. 
To THE Eprtor OF ENGINEERING. 

Sir,—I shall feel obliged by your allowing me to say a 
few words in reply to Mr. Bremme’s letter in yours of 
July 19. The controversy upon the subject of Hack- 
worth’s gear was provoked b: r. Bremme’s letter to you 
of some weeks since, in which he made certain claims in 
regard to it, the validity of which I undertook to dispute. 

n doing so I used a number of cogent arguments, 
abundantly supported by facts, none of which Mr. Bremme 
has attempted to refute, preferring in his discretion to 
designate my arguments frivolous, and the result of my 
contentions an abortion. To fight and run away has 
never yet been considered as equivalent to winning a 
battle, but claiming a victory without fighting at all, 
as Mr. Bremme does in his letter, is a mancuvre I, 
at least, have very little patience with. His assertion 
that the gears made by Messrs. Richardson had the slin 
link inverted, as shown in his drawings, is not correct. 
have a tracing of them before me, and in it the sling link 
is in its proper position as in Hackworth’s Fig. 2. 

His remarks concerning a lawsuit have no relevancy in 
this controversy, and if they had they prove the 
direct opposite to what he maintains, and show him in 
the position of a defeated and not a victorious party. 

What he says about the amalgamation of the interests 
of Marshall’s and his gears is also irrelevant, although it 
serves as an —_ illustration of the propriety of trying to 
turn weak sticks into strong ones by tying them together 
in bundles. 

I have to thank you very much for devoting so large a 
space to this controversy, and remain, 

Yours faithfully, 
WALTER PayTON. 

Larkfield, Richmond, July 26, 1889. 





FIREPROOF DOORS. 
To THE EprTor OF ENGINEERING. 

Srr,—In your issue of July 12, we noticed an article on 
“Fireproof Doors,” in which you gave full description 
and illustration of automatic fireproof doors, giving your 
readers the impression that the use of same is entirely 
confined to America, but from the inclosed circular of 
ours you will see that we have had the matter in hand 
for some little time. We would also state that we have 





already fitted up several of these doors in different parts 
of this country. 

Both methods that you mention of automatically 
closing these doors are our patents, and you will see on 
comparing the illustrations to your article and in our 
circular that they are practically the same thing. 

There is not the least doubt that there is a great future 
before these automatic doors in this country, as in every 
way they are much superior to the old-fashioned iron 
‘* fireproof” doors, and we should be much obliged if, in 
your next issue, your will insert this letter. 

e are, Sir, yours faithfully, 
For Dowson, TAYLOR, AND es LIMITED. 


B. W. Morris. 
London, E.C., July 31, 1889. 








GAS ENGINES. 
To tHE Epitor or ENGINEERING. 

Srr,—The question of dissociation and the effect of 
specific heat on phenomena of gaseous explosive mixtures 
was thoroughly discussed in a correspondence in the 
ENGINEERING columns and the Jron and Coal Trades 
Review of 1887 by Fred. Siemens, B. H. Thwaite, and 
G. Crowe. The desirability of the analysis of the products 
of explosive mixtures was pointed out by B. H. Thwaite 
in the discussion on Mr. Clerk’s paper on ‘‘ Homogeneous 
Gaseous Explosive Mixtures,” Mr. Hamilton and Mr. 
Stevenson may not have seen this correspondence. 


Yours | 
. VICKERS. 


Jas. 
To THE EpIToR OF ENGINEERING. 

Srr,—In a letter appearing in your last issue, Mr 
Steavenson calls attention to a supposed omission on my 
part, occurring in a paper on ‘‘ The Theory of the Gas 
ingine,” which I had the honour to lay before the Insti- 
tution of Civil Engineers in the year 1882. Mr. Steavenson 
asks for an analysis of the exhaust gases from gas 
engines, in order to see if any of the gases escape un- 
burned. Since 1882 [ have had several analyses of exhaust 
stag made for me with gas engines of my design, and 

ave always found that the discharge gases consist mainly 
of carbonic acid, nitrogen, and free oxygen. These 
analyses are not beside me just now, so that I cannot give 
details, but I note that Mr. W. J. Crossley gives analyses 
of exhaust from an Otto engine in a recently published 
paper, as made by Professor Dewar, as follows: 
Carbonic acid... 6 ae ve eee: | 
» oxide ets se aw 
Hydrogen - 
Nitrogen ay sae ee 88.7 

Mr. Steavenson gives analyses of exhaust taken from a 
Priestman petroleum engine at two speeds, one at 104 re- 
volutions per minute and another at 153 revolutions per 
minute, and finds at the low speed from 7 to 9 per cent. of 
carbonic oxide, and from 7 to 8 per cent. of hydrogen ; 
while at the high speed he gets 0.8 to 1.4 per cent. of car- 
bonic oxide, and 8 to 2 per cent. of hydrogen. 

He asks me how I reconcile these results with the dis- 
sociation theory as stated in my paper ? 

Here Mr. Steavenson’s reasoning is quite inaccurate. 
The cause of the variation in composition of the exhaust 
gas is not directly due to the change in speed ; it is due to 
the fact that at low speeds the petroleum engine takes 
into the cylinder a greater quantity of inflammable 
vapour than there is oxygen present to burn; while at 
the high speed, 153 revolutions, the proportion is more 
correct, but still not quite correct. 

This is distinctly proved by the two analyses. At the 
low speed the exhaust contains over 15 per cent. of its 
volume of unburned inflammable gases, while it has only 
3 per cent. of oxygen. At the high speed, on the other 
hand, the unburned gases are a little over 3 per cent., 
while the free oxygen varies from 3 to 4 per cent. 

I need hardly say that these analyses by no means 
represent the results obtained with a good gas engine, as 
in the petroleum engine the combustion seems very imper- 
fect, and in the gas engine it is as nearly perfect as pos- 
sible. Mr. Steavenson’s letter proves how difficult it is to 
reason accurately on any subject unless all the conditions 
accompanying change are clearly understood and mea- 
sured. If Mr. Steavenson refers to my paper on ‘‘Gaseous 
Explosions,” read before the Institute of Civil Engineers 
in 1886, or my work upon ‘‘ The Gas Engine,” he will find 
further developments of the question of phenomena 
during explosion. The analysis quoted shows clearly that 
at 104 revolutions this petroleum engine discharges un- 
burned nearly as much inflammable matter as it burns, or 
in other words, half the fuel taken into the cylinder is 
discharged unused. At the high speed the mixture is 
better proportioned, but still far from satisfactory. This 
seems to prove, unless Messrs. Priestman have any expla- 
nation to offer, that their engine is still capable of im- 
provement. 


0.5 
0.0 
0.8 


I am, Sir, yours truly, 
DvGatp CLERK. 
13, Temple-street, Birmingham, July 30, 1889. 





EXCAVATION BY WATER JET. 
To THE EpiTor OF ENGINEERING. 
Srr,—To the accounts you have recently given in ENcI- 
NEERING on the subject of the application of water jets to 
excavations, &c., 1 beg to supply another, and beg you 
will do me the honour of publishing it. It must be thirty 
ears ago (an approximation to the precise date is doubt- 
ee obtainable) when, as I was watching some borin 
operations upon Government ground, which I +: 
were for finding a water supply for the use of the Portsea 
Royal Military Hospital, the building of which had not 
then, I believe, been commenced, I was impressed with 
the tediousness of the operation of frequently withdraw- 
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ing the borer for the purpose of cleaning out the core. It 


then occurred to me that the objection could be overcome | be too 


by the application of a jet of water to the point of contact 
with the soil. I saw that this could be accomplished 
by substituting tubes for the rods in connection with the 
borer ; thus, an external tube for conveying the water to 
the point of contact and a central tube for returning it 
to the surface, and (some time afterwards) for centralis- 
ing the force of the jet the joint application of a force 
pump and a suction pump, the former in connection with 
the external tube, and the latter with the central tube. 
The plan seemed so important that I resolved to await an 
——- for working it out myself. This opportunity 
did not arrive, and many years later I submitted the idea, 
much enlarged upon, to the editor of the Daily Witness 
newspaper, Montreal, as a ready means for cutting canals, 
&c. Subsequently, in 1881, I wrote to the Admiralty, 
and in the letter, accompanied with drawings, an im- 
sroved plan for cutting trenches and canals was explained. 
his plan may be thus described. A scoop, or shovel 
with high sides (it may be of the exact shape and size of 
the required cutting) having along the foremost edges of 
its blade ranges of jet pipes. This is suspended from a 
crane on board a barge (over her bows). windlass and 
fixed cable serve to bring her to bear against the soil in 
front of her. The object of this contrivance is to disinte- 
grate as little of the soil as possible, i.¢., to carve itout in 
solid blocks ; thus, the ranges of water jets would clear 
the way for the entrance of the scoop, and the soil, under- 
mined and without side support, would presently drop into 
it to be lifted by the crane and deposited upon the banks, 
or in barges at the stern. 

The plan for very deep boring with the assistance of a 
double tube and water jet ; the plan for tunnelling by 
water jets with but little disturbance of the surface roads, 
1879 ; and the machine for cutting out the soil in solid 
blocks, appear to distinguish my proposals from those you 
have published, patenes to rhs gentlemen with whom 
it has been my honour to have been working, quite un- 
consciously, in a parallel line of thought. 

I am, Sir, your obedient servant, 
W. J. Bryant. 
16, Hudson-road, Southsea, July 29, 1889. 





MISCELLANEA. 
Tue Northern Lighthouse Board have adopted Priest- 
man’s oil engines for blowing fog signals in preference to 
steam or gas engines. 


At the annual meeting of the Grantham Crank and 
Tron Company, Limited, held on the 25th of July, at their 
London offices, 3, Lothbury, E.C., a dividend at the rate 
of 7 per cent. per annum was declared. 


At the session of the Council of University College, 
London, held on July 6, the title of Emeritus Professor 
of Engineering and Mechanical Technology was conferred 
on Professor A. B. W. Kennedy, F.R.S. 


Thirty-two of the folding gates manufactured by the 
Bostwick Gate and Shutter Company, of 73, Queen Vic- 
toria-street, London, have been fitted at the lift entrances 
of the Savoy Hotel. These gates are becoming well 
known for their very ingenious arrangement, neat appear- 
ance, and great security. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending July 21, 
amounted, on 16,067} miles, to 1,406,671/., and for the cor- 
responding period of 1888, on 15,975} miles, to 1,325,251/., 
an increase of 914 miles, or 0.5 per cent., and an increase 
of 81,420/., or 6.1 per cent. 


Mr. Gilroy, the New York City Commissioner for Public 
Works, has decided to recommend that persons interested 
in various kinds of street pavements be permitted to make 
experiments at their own expense on specified blocks, for 
the purpose of testing the value of their materials and 
processes, 


We understand that the Professorship of Civil Engi- 
neering and Mechanics in the bedi of Glasgow is 
likely to be vacant by the resignation of Professor James 
Thomson, on account of weak health. The appointment, 
which is supposed to be worth about 6002. a year, is the 
gift of the eg 


The Union Steamship Company’s royal mail steamer 
Tartar, which arrived at Southampton at 4.15 a.m. on 
Sunday, July 28, has made a very rapid passage from 
Cape Town. She left that port at 5.43 p.m. pee, 10, 
and the distance run, 5986 miles, vid Madeira, was accom- 
plished in 17 days 6 hours 11 minutes gross time, the net 
steaming time being somewhat less, giving an average 
speed over the whole distance of 14.5 knots. 


The Engineering and Building Record states that a 
number of private capitalists in France are negotiating 
with the American Contracting and Dredging Company 
with the object of inducing the latter to undertake the 
completion of the Panama Canal. Should these negotia- 
tions be successful, there will be some chance of finishing 
the work, as American engineers are not likely to imitate 
the fearfully wasteful and extravagant methods previously 
in use. Itis estimated that 40,000,000 dols. will be re- 
quired to complete the work. 


, Therevenue of the United States Government amounted 
in 1888 to 6.32 dols. per head of population. The expendi- 
ture—not including payment of the national debt— 
amounted to 4.47 dols. per head. The outstanding national 
debt was 17.71 dols. per head, and the interest thereon 
amounted to 65 cents per he The duties collected on 
imports realised 3.47 dols. per head, and the internal 
revenue 2.07 dols. The average ad valorem rates of duties 


on all imports was 30 per cent., or, considering dutiable 
imports only, 45.63 per cent. h 


The population of the 





country is put down as 60,018,000, but this is thought to 


Ow. 


Messrs. Pitkin and Niblet have presented to the Royal 
Society an ingenious device for ascertaining the amount 
of firedamp present in the airways ofa mine. The instru- 
ment consists of two thermometers, one of which is of the 
ordinary type, but the bulb of the other is covered with 
platinum black. If the two thermometers are together 
placed in an atmosphere containing a hydro-carbon, the 
second thermometer will indicate a higher temperature 
than the first, as a slow combustion of the hydro-carbon 
takes place within the pores of the platinum b ack, raising 
its temperature and that of the bulb it covers. This rise 
of temperature is a function of the quantity of hydro- 
carbon present. 


A remarkably quick piece of work is reported from 
Hartlepool. The s.s. Ermanarich, recently launched from 
the yard of Messrs. W. Gray and Co., Limited, was sent 
down to the Central Engine Works at 3 o’clock on the 
Wednesday afternoon. er engines and boilers, of 700 
indicated horse-power, were put on board, the connections 
made, and they were successfully steamed for four hours 
in the presence of the official and owners’ inspectors on 
Saturday morning, and the ship returned to the builders’ 
yard by noon on Saturday, that is in less than three 
working days from the time she left there. We fancy 
this beats the record ; at any rate ina district noted for 

uick work, it is a capital performance, and one on which 
the Central Marine Works may be congratulated. 


What is believed to be the first instance on record of a i 


fire in a corn mill being extinguished by automatic 
sprinklers, took place at the Victoria Mills, Welling- 
borough, on June 29 last. The fire, which is supposed to 
have been due to a heated bearing or friction in the 
fan, started on the top second floor of the mill in a 
fan which exhausted into the stive-room by means of a 
canvas spout. The result was an explosion in the stive, 
which blew down the wooden partition inclosing the com- 
partment, and set the whole room on fire at once. In 
this room were six automatic sprinklers of the “‘ Grinnell” 
type, yo by Messrs. Dowson, Taylor, and Co., 
Limited, Blackfriars Bridge, Manchester, which almost 
instantly came into operation and extinguished the fire. 
The total loss from both fire and water was only 300/. 


The electric lighting of the Inman liner City of Paris 
has been carried out by Messrs. King, Brown, and Co., of 
Edinburgh, who, it will be remembered, were the success- 
ful plaintiffs in the recent compound winding suit. The 
plant consists of four dynamos ives direct by high-speed 
compound engines. The dynamos are each capable of 
feeding 450 16 candle-power Jamps, and any three are 
sufficient for working the whole of the lights on board, 
the fourth engine and dynamo accordingly serves as a 
reserve in case of a breakdown. The engines used are of 
the inverted diagonal type, with cylinders 7in. and 
13} in. in diameter, with stroke of 12in. Both engine and 
dynamo are mounted on the same bedplate. In all there 
are 18 lamp circuits, the length of wire used being about 
74 miles, and the total number of lamps lighted is 1117, 
most of which are of 16 candle-power, though there are 
also a few of 8 and 50 candle-power. 


The Mémorial de l Artillerie de la Marine gives an inte- 
resting summary of the conclusion of the Gavre commis- 
sion as to the penetrating power of the Lebel rifle. It 
was found that, up to a point, this power in some cases 
increased with distance, an anomaly said to be due to the 
irregularity of the rotation at the beginning of the trajec- 
tory. Thus at the several distances of 10, 200, and 500 
metres, the ball was stopped by thickness respectively of 
11, 45, and 40 centimetres of sand, and 25, 45, and 40 
centimetres of earth. The following Table shows the 
penetration of other obstacles : 


Distances in metres 10 40 200 500 
millimetres, 
ie dea ne 900 = 600 500 
Oak ... 200 280 = 150 
Tron plate 12 ” 6 4 
Soft steel... 10 9 a 2 
Hardened steel a 4 
A serious mishap occurred on Wednesday last in the 
stokehole of the after boilers on board H.M.S. Sharp- 


shooter, first-class gunboat, outside Plymouth on a trial 
trip. It was intended that she should have formed one 
of the fleet to be reviewed by the German Emperor at 
Spithead on Saturday, but os to repeated failures of 
her boiler tubes the intention had to be abandoned by the 
Admiralty. Yesterday morning the Sharpshooter left 
her moorings, shortly after seven, for a three hours’ trial 
under forced draught. For awhile everything seemed 
to progress satisfactorily, but at about 10 o’clock, when 
the vessel was about five miles off the Rame Head, the 
tubes of the two after boilers again started leaking. This 
had the effect of forcing the steam down into the furnace, 
and the flames then flew out into the stokehole. The 
chief engine-room artificer, Adamson, and three stokers 
and a fitter were badly burnt. The Sharpshooter steamed 
into the Hamoaze with her fore boilers. 


At Messrs. C. Vaux and Sons, the Brewery, Sunder- 
land, dy owe internal diameter tube well, 221 ft. deep, 
has just been completed through magnesian limestone by 
Messrs. Isler and bo. The supply obtained exceeds 3000 
gallons per hour, and is pronounced of excellent quality. 
At the Friary and Holroyd’s Brewery Company, Guild- 
ford, the supply recently obtained from a 250 ft. tube well 
is also of a very good quality. Messrs. Isler are mest 
on the premises of oom Ridley, Cutter, and Firth, 
Manor Brewery, Newcastle-on-Tyne ; Messrs. R. Barker 
and Co., Huyton Brewery, near Liverpool ; and at Messrs. 
T. Brogden and Sons, brewers, Tockwith, Yorks., where 
so far the progress of the work has been at the rate of 20 ft. 








per day through sandstone; the same s of work has 
also been accomplished at Walsham-le- Willows. 


Mr. Philip Morley, the water works superintendent 
of East Lal Ohio, has recently performed a some- 
what remarkable feat. in practical engineering. Recent 
street Sy ape nag-v had depressed the grade below the 
level of the mains for about 1000 ft., and it therefore be- 
came necessary to lower the whole length, consisting of a 
10 in. pipe, from 6 ft. to 9 ft. This was quickly and suc- 
cessfully done without interrupting the service in the fol- 
lowing manner. A trench was opened exposing the whole 
length of the piping, and cross-trenches were opened 
along all the branches. Cross-pieces were then placed 
at each huband wedged up to a bearing, and between them 
the breach was excavated to the reqmred depth. Then 
from the bottom piers were built up of wooden blocks at 
each joint and the pipe transfe to a support on them, 
Suitable wooden trestles were placed across the trench at in- 
tervals of 15ft. and provided with levers. Slings were passed 
round the pipe, and when all was in readiness were slipped 
over the short ends of the levers, at the opposite a of 
which a labourer was stationed. At a given signal all the 
levers were depressed and the pipe swung clear of the 
piers, which were cut down and the pipe lowered back on 
tothem. The lateral branches were similarly lowered, 
and thus another section was lowered, and so on, the work 
being carried out in 100 ft. sections. When the bottom of 
the trench was reached the joints were all recaulked, 
though no leaks and but moderate sweating had been 
— observed. The trenches were afterwards filled 
in by a two-horse scraper. 


At the extraordinary general meeting of the Anglo- 
American Brush Electric Light Corporation, Limited, to 
be held at the office of the corporation, 112, Belvedere- 
road, Lambeth, London, on Wednesday, the 7th inst., the 
following resolutions, which were unanimously passed at 
the meeting held on the 22nd ult. will be submitted for 
confirmation: Resolution No. 1.—That it is desirable to 
reconstruct the Anglo-American Brush Electric Light 
Corporation, Limited, and that with a view thereto the 
corporation be wound up voluntarily, and that J. B. 
Braithwaite, Jun., and E. Garcke, be, and they are 
hereby appointed liquidators for the purposes of such 
winding up. Resolution No. 2.—That the said liquidators 
be, and they are hereby, authorised to consent if required 
to the registration of a new company to be named ‘‘ The 
Brush Electrical Engineering Company, Limited,” with a 
memorandum and articles of association which have 
already been prepared with the approval of the directors 
of the corporation, but which are to be subject to such 
alterations and modifications (if any) as may be found 
expedient. Resolution No. 3.—That the draft agreement 
submitted to this meeting and initialled by the chairman 
for the transfer of the business and property of this cor- 
— to the new company shall be and the same is 

ereby approved, and that pursuant to Section 161 of the 
Companies Act, 1862, the ) Pa are shall be, and the 
are hereby, authorised to enter into an agreement with 
such new company (when incorporated) in the terms of 
the said draft and generally to carry the same into 
effect with such (if any) modifications as the liquidators 
may find expedient. 


On Tuesday, July 30, the Society of Engineers visited 
the outfall sewage precipitation works now in progress at 
Crossness. The party proceeded from Westminster by a 
special steamboat, and were conducted over the works by 
Mr. F. E. Houghton, the resident engineer, and Mr. 
William Webster, the contractor. The works at Cross- 
ness form the outfall for the whole of the sewage of the 
metropolis south of the river, and have been designed with 
a view to dealing with the sewage of a future population of 
2,400,000 people. The sewage is carried to the works by a 
barrel sewer 11 ft. 6 in. in diameter, and on reaching Cross- 
ness is pumped into an existing reservoir, which coversseven 
acres of ground, and is capable of holding 4,000,000 cubic 
feet of sewage, which can be stored for about eight hours per 
tide, and Sac at high water. The works now 
being carried out are for the treating of the sewage by 
precipitation, and they comprise the adaptation of four 
compartments of the old reservoir to the process, and the 
construction of a new one with an area of 2? acres, and 
capable of holding 1,000,000 cubic feet of sewage. Before 
entering, the precipitation tanks the sewage will be treated 
with lime water and iron water, and afterwards allowed to 
rest two hours in the tanks, during which the solids will be 
precipitated. The supernatant liquor will then be de- 
canted off over weirs, and thus separated from the sludge. 
This sludge is afterwards to be mechanically swept off the 
floors of the tanks into a sump or well, whence it will be 
pumped into another reservoir, where a further precipita- 
tion will take place. The effluent from the second set of 
tanks will be used in making the lime water for treating a 
further portion of the sewage, and the sludge will be dis- 
charged into ——ey constructed vessels which are to 
carry it out to sea and deposit it there. 





CANADA AND AUSTRALIA.—The Canadian Parliament is 
making a determined effort _to establish a steamship line 
to Australia, and to this end it is prepared to make hberal 
arrangements, both as to trade po tariff, in hopes of offer- 
ing such superior advantages in comparison with any line 
to San Francisco, that trade with the antipodes will te 
concentrated on the new route vid British Columbia. A 
commissioner fully empowered to effect this object has 
left Montreal for England to confer there with represen- 
tatives of the ean colonies preparatory to attend- 
ing an intercolonial conference in the autumn. The 
Canadian Parliament has granted an annual subsidy of 
25,000/., and confidence is expressed that at the expiration 
of the contracts for the transportation of the mails between 
San Francisco, New Zealand, and New South Wales, the 
Australasian colonies will take advantage of the new route. 
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WIRE-WORKING MACHINERY AT THE 
PARIS EXHIBITION. 

Amonest the numerous special machines for 
various industries to be found in the Machinery 
Hall at the Paris Exhibition, those for the working up 
of wire into different articles deserve special men- 
tion from the ingenuity of detail by which many 
of them are characterised. Of some of these 
machines we propose here to give a brief notice. 

MM. A. Bellair and Co., of 17, Rue de Trois 
Bornes, Paris, have at their stand an exceptionally 
interesting set of machines, of which they are the 
makers, and which they show in full work. Two 
of these machines are employed in making wire 
chains and are of the same general design, one, how- 
ever, being adapted for working heavier wire than 
the other. We hope, hereafter, to be able to illus- 
trate these machines and describe them fully ; 
meanwhile we may explain their action briefly. 
Each link of the chain made by them consists 
of one and a half coils of wire, the half coil 
being in a plane nearly at right angles to the 
plane of the whole coil. The sketch, Fig. 1 


annexed, shows two links and will give an idea 
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of the form. In the machine designed by 
M. Bellair, the link last made hangs on a small 
hook with a vertical shank, and the length of wire 
for forming the next loop is pushed through it and 
cut off. As soon as this has been done, two fingers 
moving in opposite directions are brought to bear 
upon the piece of wire, and by a peculiar motion 
bend it into a link, while immediately that this has 
been done the small hook releases the link pre- 
viously made, and catches hold of the new link 
which then comes into the position for having a 
length of wire pushed through it in its turn. The 
chain as made falls down vertically into a suitable 
receptacle and the whole operation is very rapid, 
and the work extremely uniform in quality. The 
chain produced is very flexible, and has a variety 
of applications, the finer kinds made of silver wire, 
or wire subsequently silvered or gilt, being used for 
jewellery purposes. 

MM. Bellair and Co. also show machines for 
producing a wire fabric which is simply made by 
screwing together wires previously made into helices. 
The first process is to make the helices, and for fabrics 
of fine texture a wire is by a very simple machine 
coiled rapidly round another wire from which it is 
subsequently stripped. Two of the helices or 
elongated corkscrews thus obtained, being placed 
side by side, the end of a third similar helix is 
placed between them and turned so as to coil itself 
into the other two, thus connecting them and form- 
ing a strip of the fabric. The connecting helix has 
its end entered by hand, and is then screwed along 
at a very high speed by means of a little machine 
provided for the purpose, an interesting feature in 
the process being the certainty with which the lead- 
ing coil of the rotating helix engages with the suc- 
cessive coils of the helices which it connects. A 
strip, three coils in width, having been thus formed, 
a fourth helix is used to connect the third with a 
fifth, and so on, so that any length can be pro- 
duced. The fabric thus obteined is very flexible in 
one direction and moderately flexible in the other ; 
while it can of course be cut without any danger of 
the wires coming apart. The fabric is used amongst 
other things for jewellery purposes, and MM. 
Bellair have at their stand some very pretty 
bracelets thus made. It also forms good belt- 
ing, and is used on one of the chainmaking ma- 
chines as a driving belt. The coarser kinds would 
also make excellent roller shutters or blinds, and 
there appears in fact to be a very large number of 
purposes to which it might be put. 

With reference to the use of this wire fabric for 
belting, we may mention that in the American 
Section of the Machinery Hall one of the ‘* straight 
line” engines driving the shafting was originally 





' clusion of the Clyde strike. 


provided with a main driving belt made of wire on 
the plan of Mr. Midgley, of the firm of Emerson 
and Midgley, of Beaver Falls, U.S.A. This belt 
was made in the same way as Messrs. Bellair’s 
fabric, but the helices were much more open, the 
interior diameter of each helix being some five or 
six times the diameter of the wire used, and the belt 
being subsequently stretched so as to pull out into 
rather long links the circular links formed by the 
interlacing of the helices. This belt when running 
on a wooden pulley was not found to transmit the 
horse-power expected, and it has been replaced by 
an ordinary leather belt. We believe, however, 
that Messrs. Bellair’s fabric in which the helices have 
an internal diameter but little greater than the dia- 
meter of the wire used, would be found much more 
suitable for belting, and as the links, from their 
small diameter, are very rigid, no stretching would 
be required. 

The Maison Bunon, of 18, Rue Montmorency, 
Paris, also exhibits some machines for making 
watch-chains, &c., from fine wire. These machines 
are of two classes, one kind being braiding machines 
producing hollow chains by a process which is the 
equivalent of that of plaiting or braiding hollow 
hair watch-guards by hand—a description of work 
formerly so fashionable—while another machine 
produces a hollow chain by a regular knitting process, 
a series of barbed knitting needles disposed in a 
small circle being employed. The chain produced 
by this latter machine is exceedingly pliable, and 
the machine itself is a very ingenious one, but it is 
one which it is impossible to describe verbally. 

Machines for braiding wire into hollow chains, 
which are subsequently worked up into baskets or 
articles of jewellery, are also shown in action by M. 
Charles Merle, of 7, Rue Charlot, Paris, while M. 
E. Harlé, of Rue Oberkampf, Paris, shows a 
machine for producing chains very similar to that 
of MM. Bellair and Co.’s, already mentioned. 

Lastly, we may notice herea very simple machine 
for manufacturing a description of wire netting, 
which is shown by M. Voitellier, of Mantes (Seine- 
et-Oise). In this machine the wire used is coiled 
rounda flat mandrel, from the end of which it passes 
off in the form of a flattened helix. A helix having 
thus been made of a length equal to the width of 
netting to be produced, it is suitably held, and a 
second similar helix is, as it were, screwed into it 
as it leaves the mandrel. A third helix is then 
screwed into the second, and so on. The machine 
at the Exhibition is worked by hand and is employed 
in making netting about 20 ft. wide, but similar 
machines are in use producing netting up to 20 
metres (65 ft. 74 in.) wide, and of course of any 
length. The machine is an exceedingly simple 
one, and it is remarkable to see the regularity with 
which each helix as produced worms itself into the 
meshes of the fabric already made for the complete 
width of the machine. The annexed sketch, Fig. 2, 
shows the character of the mesh produced. 





INDUSTRIAL NOTES. 

Tue July report of the Boiler Makers and Iron Ship- 
builders records a second advance in wages of 5 per 
cent. on the Tyne and the Wear during the present 
year. The advance commenced with the first week in 
July. In Belfast also a further advance is recorded 
of 74 per cent. in piece rates and of 2s. per day in time 
rates. The rivetters’ dispute on the Clyde is also 
settled on a basis satisfactory to the workmen. The 
result of the latter is that a general price list is now 
established on the Clyde for all ordinary vessels built 
in that district. Two large Manchester firnis are still 
boycotted by the society, but in this month’s report it 
is stated that the order not to work on certain kinds of 
goods coming from those firms, only applies to such 
goods as were received after the June report was 
issued. The state of trade is said to be still good, but 
orders are not quite so brisk as they have been. The 
members are told that workmen are wanted for certain 
kinds of work at Manchester, Leeds, Dunkinfield, and 
at Barrow. The members are also cautioned against 
om, ares their work, to the injury of the employers 
and of their own families. The report says: ‘‘ The 
conduct of some members is disgraceful, and they are 
bringing discredit on the society” by ‘‘ their inatten- 
tion and neglect.” 

The members on donation were only 323 out of their 
total membership, a percentage lower than was ever 
before reached in the history of the society. The total 
receiving benefits in all the classes was only 1931, of 
whom 689 were on the sick list, and 357 on superannua- 
tion. Of the remainder, most of them signing the 
‘vacant book” will have gone to work on the con- 
The report states that the 





benevolent fund is in debt to the general fund of 
2068/., money given during the depression in trade to 
distressed cases, needing extra help. The members 
are asked to levy themselves 1s. 6d. each to clear off 
this debt. The votes for the purpose are to be taken. 
If the members refuse to vote it, they are told that all 
benevolent grants will be stopped until the debt is 
paid. The members are also asked to vote on the 
eight hours’ question. Whether they are in favour of 
an eight hours’ working day ? And whether they are 
in favour of its being obtained by Act of Parliament ? 
The district reports state that a strike has taken place 
in Bristol, the men being withdrawn from two of the 
largest firms; the exact cause of the strike is not given, 
but the officers state that that one of the firms in ques- 
tion has long shown great hostility to the society and 
its representatives. 

The monthly report of the Scottish Iron Moulders 
for July covers a period of six weeks, and it states 
that trade is better than ever. The membership has 
increased by over 100, and it now stands at a total of 
5664. The report records the termination of a dispute 
lasting from March, 1887, until the 24th of June last, 
with a large firm at Coatbridge. The ‘shop is now 
opened as a strict society shop.” Wages have been 
advanced at Glasgow, Dumbarton, Paisley, and Coat- 
bridge one farthing per hour since June 28th, and at 
Edinburgh the advance commences on August 15th. 
An advance has also been conceded at Dundee from 
the beginning of August, of 1s. per week in the wages. 
At Kilmarnock, in Dunfermline, and Kirkcaldy the 
men are also demanding an advance. At the first- 
named place the demand is for 2s. per week advance. 
The voting of the society asto whether a representative 
should be sent to the Paris ‘‘ International Congress” 
resulted in 1308 votes against, and 851 in favour, so 
that the society was not represented. The council 
express regret at the result of the voting. The report 
states that certain firms in four towns mentioned are 
closed to members, who are cautioned to leave these 
firms severely alone. 


The ironworkers in the Midland district have been 
awarded 6d. per ton advance for puddlers, and 5 per 
cent. to tonnage men, from July 29, by the Wages 
Board. And the books of the selected firms are to be 
examined for July and August with the view of esta- 
blishing a sliding scale based on the prices then ascer- 
tained, which scale is to come into operation in Sep- 
tember. There was, at first, some little disagreement 
as to the postponement of the scale, but after a careful 
consideration of the facts the operative section of the 
Board agreed to the pc unanimously. After 
the wages question and the sliding scale had been dis- 
posed of, the Board proceeded to consider the question 
of Sunday work—the following resolution being agreed 
to unanimously by the Board of Employers and Work- 
men: ‘‘That in the opinion of the Board it is not 
advisable that puddling forges should start on Mon- 
day mornings, as the doing so involves repairing and 
fettling furnaces on Sunday.” This decision will have 
an important bearing upon the discussions in other 
parts of the country on the same question. 

The Northern Board of Conciliation met also to con- 
siderthequestion of Monday work. Aftercongratulations 
upon the improved state of trade, as shown by higher 
prices, and an advance in wages of 6d. per ton on pud- 
dling, and 5 per cent. onall other forge and mill wages, 
the report for the half-year was adopted. After a long 
discussion upon the proposal to abolish Monday work, 
in which the employers’ section of the Board contended 
that it was not competent for the Board to alter the 
present system of working, under the sliding scale 
arrangement, and the operative section declaring that 
they had a perfect right to doso, Mr. Trow, on the 
part of the workmen, asked that the whole question 
should be sent to the referee (Mr. David Dale) for de- 
cision. After some further discussion it was agreed 
that this course should be adopted, the men meanwhile 
assenting to continue Monday work as usual. The 
latest return of Mr. Waterhouse gives the ironworkers 
a further advance of 6d. per ton on puddling and 5 per 
cent. on other wages, thus bringing up the wages to 
12} per cent. above the minimum of last year. The 
production had fallen off somewhat, being 55,000 tons, 
as against 57,000 tons in the previous return. 

In the Warrington district there appears to have 
arisen a misunderstanding over Monday work. It had 
been agreed to continue as heretofore until some de- 
finite , ocd could be arrived at. But on Monday, 
July 8, the weather being so hot the employers did not 
press the men to work. Some of them, however, exacted 
a promise that it be not taken as a precedent, but that 
work should continue on other Mondays as usual. Other 
employers did not make any such arrangement, and the 
men took it for granted that Monday work was to cease, 
for the present at least. The following Monday there- 
fore was left to take care of itself—some went to work, 
others did not. This caused some confusion and com- 
motion. A meeting was therefore hastily called, and 
after an animated discussion and some explanations the 
men consented to work as usual. At Wigan the iron- 
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workers have resolved to discontinue Monday work, 
Lut probably the matter will rest until the Sricttien 
Association has finally disposed of the question. Most 
likely the arrangement, whatever it may be, will 
become general in all the ironworkers’ districts, as the 
various Boards influence each other’s decisions. 

The strike of the day workers at Etruria, in the 
Hanley district, continues. At a recent meeting of 
ironworkers and others it was resolved to support the 
men in their demands, as the men had been unable to 
effect an amicable settlement. The Bloxwich iron- 
workers have affiliated themselves to the Wages 
Board, and paid their first subscriptions thereto. The 
accountant’s return to the Midland Wages Board re- 
ports an advance in prices which will carry an advance 
in wages under the scale. The men are alleging that 
they are entitled to 15 per cent. advance ; but the total 
advance in price amounts only to 4s. 5.32d., according 
to the return. 





In the Sheffield and Rotherham district the most 
important movement at present on foot is the 
agitation of the railway signalmen, and other railway 
men, for less hours and more wages. The men say that 
their wages were reduced during the depression in 
trade, and that now their wages ought to be advanced. 
They also contend that at the main signal stations 
eight hours ag day is quite sufficient labour for that 
kind of work. The matter is relegated to the head 
office in London before any step is taken to enforce the 
claims. 





In the Cleveland district trade is in a satisfactory 
condition. Buyers are more plentiful than stocks, and 
there is a prospect of even scarcity. The price of No. 3 
pig iron has now reached 40s. per ton, a higher rate 
than it has attained for some time. Wages generally 
have gone up 5 per cent., and puddling has reached 
7s. 6d. per ton, the highest rate paid for four or five 
years. Ironfounders, engineers, and iron shipbuilders 
are well employed and busy in all branches. The 
blastfurnacemen are very dissatisfied with their pre- 
sent rates of wages, contending that the 14 per cent. 
advance is not enough, considering the high price of 
iron. A short time since the men were strongly in 
favour of giving in their notices, but more moderate 
counsels prevailed. They have now requested the 
employers to meet their representatives at an early 
date, so as to discuss the whole question. 





Great activity is reported in the steel sleeper trade 
in the North, in the Midlands, and in Wales. Prices 
have gone up 5s. per ton, and the prospects are said to 
be good for « whole year to come. In some cases the 
makers have had to refuse orders. Steel sleepers are 
said to be coming into general use for all underground 
purposes in coal and iron ore mines. 





The strike in the Walsall bit trade has ended, the 
men accepting the 10 per cent. offered as a compromise 
by the employers, in lieu of the 15 per cent. demanded. 
The men returned to work on July 25, after a pro- 
longed struggle. They have determined not to work 
overtime, and to prepare for a further struggle unless 
the extra 5 per cent. is conceded at an early date. 

In the mining districts the wages question is settling 
down generally, but in a few places there is still some 
friction, and in others a dispute. The strike in 
Somersetshire is still pending, and some prosecutions 
have been instituted for intimidation. Meanwhile, 
the men are well supported. About 3000 are on strike. 
In Lancashire nearly 3000 more are on strike, in four 
districts. In Durham matters are drifting towards a 
strike. A vote of the entire county is being taken, 
and it requires a two-thirds majority to sanction a 
strike. In Lanarkshire and Ayrshire attempts are 
being made to enforce a reduction of 24 per cent. At 
Hamilton matters have been precipitated by a cessation 
of work. It was agreed at a large meeting to work 
four days a week only, until 74 per cent. advance was 
conceded, with a further advance of 5 per cent. in 
October next. 


The English delegates to the International Labour 
Congress, held in Paris, express the greatest admira- 
tion of the treatment they received while in the French 
capital. Above all they express admiration of the 
Paris Municipality for the very hospitable and generous 
way in which that body féted the Congress. Many of 
the English delegates visited Paris for the first time, 
and they return home delighted with all they saw, and 
with much that they heard during the visit. The Eng- 
lish trade unionists were pleased also with the more 
moderate attitude of the Socialists, both those from 
England and on the Continent. The idea seems to 
have been engendered that, in France at any rate, 
some kind of labour legislation may be carried which 
will tend to bring factory and workshop labour more 
into accord with what it is under the English law. 
The English delegates generally consider that they have 
well maintained the principle of individual action, as 
guided and controlled by associative effort, through 





the unions, and that the principle of self-help will not 
be seriously impugned by the demands made for State 
interference to the point demanded. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 18, 1889. 

THE eastern banks are losing their reserves rapidly. 
Last week 1,500,000 dols. went to France and as much 
more was shipped to the interior, to assist in crop 
movements and the heavy merchandise traffic setting 
in. The determination of the Bank of France to in- 
crease its bullion and coin holdings, as rapidly as far- 
seeing financial management can effect that purpose, 
is not lost on American financiers. There is a revolu- 
tion in progress on western railroads, which is mani- 
festing itself by the change of the traffic from old to 
new roads. The problem pressing for solution is how to 
so divide traffic as to give the 20,000 miles of new road 
enough traffic to make them pay and to keep the old 
roads satisfied. The old roads think the new roads 
should be punished for presuming to come among them 
before there was a business necessity. The Interstate 
Association advanced rates 20 to 35 per cent. in its 
attempt to carry out the purposes of the law, but even 
the fiat of this court has not been able to advance rates 
where the existing commercial and trade forces did 
not give their assent. Some railroad managers have 
proposed to enter into a conspiracy to violate the 
Interstate Commerce Bill openly, but the more con- 
servative and more sensible will not be led or forced 
into any such trap. Railroad earnings are increasing. 
A very large volume of business will be transacted this 
autumn. he wheat, corn, and cotton crops are large. 
A heavy movement in petroleum and lumber is in 
progress. Coal has been quiet so far as distribution 
is concerned on forward requirements, but the 
anthracite and bituminous mines are being worked, 
in all but two or three States, up to their 
usual capacity. There is about 1,000,000 tons 
of anthracite in reserve. The iron trade presents no 
specially attractive features. The aggregate output is 
increasing slowly. Southern iron exercises a strong 
influence on northern iron production and prices. New 
furnaces are to be built in Tennessee and Alabama, 
where iron can be made at 9 dols. toll dols. The 
plate mills in Pennsylvania are sold up and running 
double turn. So are the structural iron mills. The 
steel rail mills are doing well, particularly those 
making billets and slabs. The sales and shipments of 
Lake ore this season exceed all former transactions in 
volume. Trade combinations for protective purposes 
continue, and the general effect is to curtail production. 
There are no well-defined evidences of weakness in any 
branch of industrial activity. Natural gas has reduced 
the cost of coal in certain localities to such a point that 
miners are barely able to sustain life, which may sound 
like a strange statement, coming from a land supposed 
to flow with milk and honey. Combinations and 
syndicates are seeking to enhance values, while the 
price of labour is not advancing. The possibility of 
financial stringency is kept in sight, and shrewd 
managers are contracting operations here and there. 
After all, there is enough ready capital to cover any 
deficit that may suddenly arise. As is so often the 
case, money is plentiful at 25 to 3 per cent. 

July 24, 1889. 

Last week Chicago parties brought 300) tons of bar 
iron for agricultural implement work, 800 tons of 
special shapes of merchant steel, and 1300 tons of 
aon and New York buyers of rails placed orders 
for some 20,000 tons of steel rails, most of them in 
small lots. There are inquiries in just now for large 
lots of steel rails aggregating some 60,000 tons, but 
over one-half of these are wanted by companies who 
want to pay in bonds, and our American rail mills very 
rarely accept pay that way. A pipe line order for 
twelve miles of 4-in. pipe was among recent orders, 
and several large orders for structural iron and steel 
were also placed. In fact the ger few days have been 
very busy ones for the iron and steelmakers and a run 
of orders is now quite probable. Prices have reached 
their lowest possible level, and heavy builders have 
now nothing to do but place their orders for material 
to be delivered as wanted through the fall months. 
Shipbuilding requirements are growing every week, 
coastwise tonnage is in great demand, and all the ship- 
yards have as much work as they can handle for the 
next twelve months. Strange to say very little 
upward tendency in prices has been shown. American 
markets are generally quick to respond to any influence, 
but just now they are not, and the reason is that there 
is sufficient capacity to protect buyers against an ad- 
vance. The anthracite furnaces are making 5000 tons 
of iron less per week than a year ago, and the coke 
furnaces are away behind. If the production were in- 
creased up to the level of last year there would be no 
higher range of prices realised. News to-day from 
southern pig iron centres all show that the markets are 
strong, that most furnaces are over sold, that another 
advance is regarded as possible by August 1 or 13, and 
that the present production is no more than sufficient to 
meet actual market requirements. News from St. Louis 





is to the effect that prices for crude iron are hardening, 
and an upward movement is probable. The movement 
of Lake ore exceeds all former records. Prices have 
hardened. Sales last week, 100,000 tons. So far this 
year over 5,000,000 tons of ore have been purchased. 
The total output, it is thought, will reach some 
6,500,000 tons, and of this 750,000 tons will displace 
foreign ores. Rates from Lake ports to Cleveland, 
80 cents to 1.25 dols. ; prices at Cleveland, 4.65 dols. 
to 5.10dols. The autumn trade promises to open 
early and to be an excellent one in all respects. The 
heavy exportation of gold for some weeks past has not 
exercised any appreciable effect on the market. For 
all purposes there seems to be an abundance of capital 
except in railroad circles. Wild schemes are under 
consideration in some railroad quarters. Late reports 
show we gross earnings on over 100 roads. Our 
large crops, and well-employed condition of the masses, 
point to a healthy condition of trade throughout the 
winter. The steel rail mills are doing a good deal of 
business, but the transactions so far this year are not 
much over one-half of what they were last year. A 
revival in railroad building is among the possibilities 
of early autumn. Quite a number of railroad enter- 
saga depend altogether upon whether the bonds can 

e sold. The Western Nail Association meets in Cleve- 
land, Ohio, on the 24th inst. and took steps to secure 
a better return on their invested capital. 





GAS ENGINES. 
On Gas Engines, with Description of the Simplex Enyince.* 
By Mr. Epwarp DELAMARE-DEBOUTTEVILLE, of Rouen. 


Historical.—Nearly a century has elapsed since the 
appearance of the first definite description of a gas engine; 
and many Par passed before this ingenious idea was 
eacge yd eveloped into a working machine. No sooner 

ad the first gas motor become an accomplished fact, than 
improvements rapidly suggested themselves, and con- 
tributed to insure its success. It is not intended to 
review in detail the numerous inventions relating to gas 
engines, but it will be of interest to note those which 
have been conspicuous by the importance of their results. 

From October 31, 1791, when John Barber published 
the first description of a gas engine, until January 24, 
1860, when Lenoir brought out his well-known arrange- 
ment, thirty-eight patents were taken out in France and 
elsewhere ; a in glancing through these old documents 
it is surprising to recognise in them all the ideas which 
are supposed to have originated only yesterday, besides 
others which may turn out to be the success of to-morrow. 
Since the later date nearly 700 patents have been taken 
out, and from an examination of these it would seem as 
though there were nothing further left to invent ; never- 
theless, each year gives rise to ideas that are new in their 
application, even if not novel in themselves. Such 
efforts cannot fail to result in a radical change of the 
former plans. 

Up to 1860 the various inventors may be said to have 
worked in ignorance of one another’s doings, and their 
designs clearly show that their ideas were original with 
themselves, and that their efforts were directed not to the 
improvement of previous inventions, but to the search 
after combinations which they supposed to be new. But 
when the first gas engines were got practically to work, 
the new ideas followed the current of the time. The 
inventors who followed Lenoir set themselves to improve 
the double-acting engine ; now they are endeavouring to 
apply the four-cycle plan of Beau de Rochas. Is this 
arrangement likely to be final? Will no better plan be 
discovered for rendering the gas engine a successful rival 
of the steam engine. As yet it is impossible to answer so 
intricate a question ; but pending some radical change, it 
is possible to improve existing engines, and to simplify 
their construction and working. Until very recently the 
gas engine has been specially applied where only small 
ower is required; its application for such powers as 

ave hitherto been considered the province of steam is 
reserved for the future. A rapid examination of the 
most important inventions since 1791 will enable a notion 
to be formed of what has already been done, and of what 
still remains to be accomplished. 

At that date gas was not an industrial product; and, 
accordingly, John Barber described what he considered 
the best processes for its production. He proposed to 
distil coal, wood, oil, or other combustibles in a retort, 
and then by means of a pump to inject the product into a 
cylinder where explosion takes place. A second pump 
injects air in suitable proportions, and ignition is effected 
by the flame of a match or candle, To avoid excessive 
heating, he proposed the injection of water by a pump. 
Although Barber’s machine could never have been a 
practical success, it is interesting as the first idea of an 
~“— driven by “a gas. 

hree years later Robert Street described a gas engine 
consisting of a cylinder and piston, with a slide valve 
containing the flame for igniting the explosive mixture, 
which he produced by allowing a few drops of oil of tur- 
pentine to fall on the bottom of a cylinder superheated by 
a stove, while the piston, raised by the flywheel, sucked 
in air, and the latter combining with the vapour of tur- 
pentine, rendered it explosive. The flame in the slide 
valve ignited the mixture, whereby the motive power was 
sroduced. 

William Barnett’s invention, under date April 18, 
1838, shown in Fig. 1, marks an important step in the 
history of gas engines. He describes three kinds of 





* Paper read before the Institution of Mechanical 
Engineers at Paris. 
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motor, the first single-acting and the second double- 
acting, while the third and most interesting is on the 
compression principle. In this last the gaseous mixture 
was admitted on both sides of the piston. Two pumps, 
driven at twice the speed of the motor, compressed the 
air and gas separately ; and the compressed air and gas 
were mixed in the cylinder at the end of each stroke, and 
were there ignited. A third pump was used for clearing 
the cylinder of the burnt gases after their expansion. It 
is in this arrangement that the advantage of compression 
is first clearly pointed out ; and to this novelty must be 
added the method of ignition also. Recognising the 



































difficulty of igniting an explosive mixture in a state of 
compression, Barnett proposed to use a hollow cock con- 
taining a gas burner. This cock has a revolving move- 
ment, whereby in one position it brings the burner into 
contact with an external flame which lights it, and in its 
further motion shuts it off from the external air, and 


brings its flame into contact with the compressed gas in | 


the cylinder. This mode of conveying the flame certainly 
could not insure a regular ignition ; but it marks the first 
step in that direction, and on this account is worthy of 
notice. 

John Reynolds, in 1844, proposed an electric battery, 
the current from which was to heat a platinum wire to 
incandescence, and thereby cause ignition. A contact 
breaker transmits the current at the instant required. 

Shepherd, in 1850, used an electro-magnetic machine 
for igniting the mixture. 

Eugtne Barsanti and Felix Matteucci, in 1857, de- 
scribed an atmospheric motor (F'g. 2), the precursor 


of the well-known Otto and Langen engine, which it | 


closely resembled in external appearance, although, as a 


practical success, it was by no means all that could be | 


desired. The only detail worthy of special notice is the 
employment of a Bunsen battery, connected with a De la 
Rive multiplier, the sparks from which caused the igni- 
tion. Subsequently, m the Lenoir engine, the De la 
Rive multiplier was replaced by a Ruhmkorff coil. 

Tn 1858 and 1859, Degrand gave descriptions of a whole 
series of engines of different types, and in particular, a 
four-cycle compression engine is minutely specified ; but, 
unfortunately, the mechanical details which he proposed 
to employ are not of a practical nature. 

This brings us to 1860, which will always be a remark- 
able year in the history of gas motors. Early in that 
year Lenoir brought out the first commercially successful 
gas engine, of which he may therefore be fairly con- 


sidered to be the first actual inventor. His engine 
(Fig. 3) is too well known to require any detailed 
description ; but it is interesting to remark that in its 
final form it embodied six successive additions to the 
original invention; and it is only by studying this long 
course of improvement that the ingenuity of the inventor 
and the merit of his invention can be fairly appreciated. 
Unfortunately, he did not reap the full success which his 
invention deserved, its two chief drawbacks being a de- 
_— mode of ignition, and an extravagant consumption 
of gas. 

No sooner was Lenoir’s engine brought to public notice 























rational mode of working are laid down, and the precisicn 
with which the author has stated in detail how the con- 
ditions required to attain the most economical result are 
to be realised. 

In 1862, M. Beau de Rochas published a specification 
dealing in detail with several scientific questions. Those 
only which relate to the gas engine will here be con- 
sidered, but as fully and completely as possible. The 
theories broached by him have already led to remarkable 
results in practice, and a more careful study of them will 
awe seen A repaid by many further improvements. 
Neglecting the non-compressor motor, we come at once to 
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than it became the subject of lively discussion, not only 
in regard to its practical advantages and disadvantages, 
but especially as concerned the scientific conditions of its 
working. A fresh stimulus was given to inventors, but 
their efforts were no longer confined to fresh combina- 
tions of details more or less novel, but were directed to 
new conditions of working. Many fresh cycles of opera- 
tion were suggested, but their description in detail would 
be too lengthy. One specification, however, is worthy of 
particular notice, not only on account of its special bear- 
ing on the subject of this paper, but also for the remark- 
lable clearness with which the scientific conditions of a 
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that in which compression is adopted; but before pro- 
ceeding to describe the arrangements by which he 
roposes to fulfil the condition theoretically required, 
Mt. au de Rochas lays down the law that that there are 
four such conditions necessary to realise the best results 
from the elastic force of gas: Q) the cylinders should 
have the greatest capacity with the smallest circumferen- 
tial surface ; (2) the speed should be as high as srr : 
(3) the cut-off should be as early as apg (4) the initial 
pressure should be as high as possible. é 
For a given oo of gas the greatest dia- 
of cylinder will correspond with the most effective 
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utilisation of heat. Therefore, whenever possible, only 
one cylinder should be employed for each distinct motor. 

2. But time is a factor in the dissipation of heat. Other 
things being equal, the slower the speed the greater will 
be the loss of heat. For the same power a greater speed 
means a smaller cylinder; but the antagonism between this 
aid the last-named condition vanishes if it is remembered 
that for a given expenditure the proportion between the 
stroke and the capacity of the cylinder need not always 
be the same. 

3 Ina gas engine, just as in one actuated by steam or 
other elastic vapour, the greatest range of expansion gives 
the best result. But under the conditions last stated the 
maximum range is limited by the circumstances of each 
special case. Therefore that arrangement which allows 
the freest range of expansion, or in other words which 
~~ the earliest cut-off practicable, will give the best 
result. 

4. Lastly, the utilisation of the elastic force of gas 
depends on another element connected with the advantage 
of a high grade of expansion. This element is the pres- 
sure, which, to give the best result, should be as high as 
possible. It is evident that it is a question of expansion 
in a heated state after compression in a cold state, or of 
increasing the expansion by a method inverse to that 
which consists in creating a vacuum; such an inverse 
method would not be applicable to steam, since all com- 
pression must involve a corresponding condensation, £0 
that, even if steam were combustible, instantaneous heat- 
ing would thereby be rendered impossible. 

he fundamental idea of M. Beau de Rochas is thus 
clearly seen to consist in the compression of the gaseous 
mixture to the greatest extent practicable before ignition. 
Manifestly the only way to do this is to use a single 
cylinder, first on account of the advantage of having as 
large a one as possible, and next, to minimise the resistances 
of the mixture. Consequently, for one end of the cylinder, 
the following sequence of operations takes place during 
four consecutive strokes: «a, inspiration during an entire 
stroke ; b, compression during the second (return) stroke ; 
¢, ignition at the dead point, and expansion during the 
third stroke ; d, expulsion of the burnt gas during the 
fourth (return) stroke. This engine, he claims, falfils 
the condition of the largest possible cylinder, and the still 
more important condition of initial compression. More- 
over, the speed of the piston in proportion to its diameter 
is the greatest possible, since the work usually performed 
in two strokes is accomplished in one. 
_ In 1863 Mr. Hugon 
ignition was effected by a gas flame controlled by a slide; 
the arrangement was ingenious, but the motor had only a 
moderate success. 

In 1867, at the Paris Exhibition, Messrs. Otto and 
Langen brought out their atmospheric motor (Fig. 4) 
bearing a strong resemblance to that of Barsanti and 
Matteucci. Its construction was ingenious, and its work- 
ing a practical success. The rack and clutch motion was 
worthy of special notice, the slide valve was ingenious, 
and the increased economy of consumption considerable ; 


(For Description, see Page 158.) 





but its working was both noisy and violent. A‘ descrip- 
tion of this engine was given to the Institution in 1875 
(Proceedings, page 191). 

The Bischoff motor (Fig. 5) appeared in 1870, but its 
success was confined to engines of very small power, of 
which a large number were made. It would probably 
have been still more extensively adopted, had it not been 
for the Otto engine, which was Boo. # out six years later, 
in 1876. 

Dr. Otto’s inventions were two in number ; the first, in 
1876, related to two kinds of engines, one without and one 
with compression ; while the other, in 1877, had reference 
to improvements in the slide valve and other details of the 
compression engine; and this type of engine alone need now 
be discussed, as at the present time the non-compressing 


its excessive consumption. The fundamental idea of the 
engine is based on the four-cycle principle of Beau de 
Rochas, already described. In connection with his 1876 in- 
vention Dr. Otto enunciated a special theory, which has 
been called the theory of the threefold mixture. The mix- 
ture was composed, firstly, of a portion of the products 
of combustion from the coneian stroke; secondly, 
of a modicum of pure air allowed to enter at the com- 
mencement of the admission; and thirdly, of a com- 
bustible mixture of air and gas admitted afterwards. 
This threefold mixture resulted in a less violent explosion, 
a successive combustion of one molecule after another, 
more regular and more silent working, and great economy 
in consumption. This theory, which, owing to the limited 
knowledge of the subject at that time, was accepted with- 
out question, can no longer be admitted, as its fallacy is 
demonstrated by every-day practice. As these theories 
have been refuted by the most competent authorities on 
the subject, they may be passed over; but though Dr. 
Otto has thus been unfortunate from the scientific point 
of view, from a practical point few inventors have achieved 
so decided a success, and for many years he was the only 
maker of gas engines. 

The Otto engine is so well known to engineers that any 
detailed description, gt the general fact that it is a 
single-acting motor on the four-cycle principle, would be 
superfluous ; but the method of ignition as described by 
him in 1877 requires a more careful study ; and a critical 
examination of this, and of the more important of the 
methods previously used, seems indispensable to the pre- 
sent subject, as the improvements introduced by the author 





rought out his motor, in which | 





were the direct outcome of a similar study. 

Slide Valve.—The arrangement for ignition in the Otto 
engine consists of an external flame placed against the 
cover of the slide, and of a port pierced in the bottom of 
the cylinder for the admission of the gaseous mixture, and 
for its ignition; above this port (Fig. 7) is another 
small hole by which an equilibrium is maintained between 
the gases in the cylinder and those in the slide. On one 
side the slide carries a spreader for effecting the inti- 
| mate mixing of the gas and air, and in its central part a 
|chamber where ignition takes mere (Figs. b, ¢, d, and 
f). By a special arrangement this chamber is filled with 





engine may be considered to be abandoned, on account of | 


sive, 4Slonaldson 


a mixture of air and gas in suitable proportions, the slide 
is moved, the interior chamber is exposed to the external 
gas burner (Figs. e, g, and h), and its charge ignited. As 
the speed of the slide is suitably proportioned, the flame 
in its cavity is carried forward and communicated to 
the compressed mixture in the cylinder. It will of course 
be understood that by this movement of the slide all com- 
munication with the outer air is now cut off, so that the 
flame in the ignition cavity is protected from any external 
influence. 

If this momentary flame were at once brought into con- 
tact with the compressed mixture, it would be blown out 
by the violent current set up; but this is avoided by an 
ingenious arrangement. The small hole previously men- 
tioned, which is situated in the slide face at the bottom 
of the cylinder, is slightly in advance of the port proper, 
| so that 1t comes line and line with a similar hole in the 
| valve itself before the port is uncovered. This second 
|hole forms a communication with the interior of the 
ignition chamber, so that a minute volume of the com- 
pressed gases from the cylinder entering thus into an 
enlarged space is partially expanded, and revives the 
inner flame when just at the point of extinction. At this 
instant the port of the.slide comes line and line with that 
of the cylinder, and as the pressure of the ignited mixture 
in the cavity of the slide has been thus progressively but 
considerably increased, there is no fear of its extinction, 
or of its failing to ignite the charge in the cylinder. As 
an additional precaution, the orifice at the bottom of the 
cylinder is filled, by aspecial arrangement, with a mixture 
richer in gas, and it is by this richer mixture, containing 
none of the products of combustion of the previous stroke, 
that the interior flame is reinforced, as has just been de- 
scribed. 

This system however is very complicated ; it depends 
|on numerous orifices which become rapidly incrusted, 
owing to the flame which fills them at the moment of 
ignition ; a layer of carbon is deposited on their inner 
surfaces, and soon attains a considerable thickness. To 
insure the equilibrium of pressures with sufficient delicacy 
the cut-off edges must be adjusted to a small fraction of a 
millimetre, and however accurately this may be done at 
first, it is soon modified by the incrustations above named, 
which must be frequently removed, if the best result is to 
be obtained. In addition, the slide, reduced as it is in 
thickness by the interior cavity, is easily buckled by the 
heat of the flame, and its efficiency impaired. The tem- 
perature of the slide superheated by the interior and 
exterior flames is very high, and burns the oil on the slide 
faces, and the combination of these two defects causes 
frequent seizing. Bearing in mind what a delicate opera- 
tion must be the transporting of a flame in so confined a 
space, it is no matter of surprise that, however accurate 
the original adjustment may be, missfires are of pretty 
| frequent occurrence, arising either from failure to ignite 
| at the outside burner, or from premature extinction of the 
| inside flame, or from absence of perfect balance at any 

moment ; and these missfires must detract from the effi- 
ciency of the engine. When a rich gas, such as is used 
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for domestic purposes, is employed, ignition, which de- 
pends, as has been shown, upon the equilibrium of pres- 
sures, is tolerably regular, because such gas is easy to light; 
but with a poor gas the problem becomes more difficult, 
and for this reason its employment has not made much 
progress. A much stronger flame is required to insure 
the ignition of a poor mixture with any degree of certainty. 
With a large engine, starting becomes an operation of 

reat nicety when the flame has to be conveyed, because 
if the slide does not travel with sufficient rapidity the 
flame is burnt out before reaching the charge in the cy- 
linder ; and it is no easy matter to impart suffic’ent initial 
velocity to a flywheel of any considerable weight. 

An examination of the Lenoir system of 1860, which 
has since been repeatedly copied, discloses still more 
serious defects, and these defects were obvious from the 
first, since all subsequent inventors, including Dr. Otto, 
have been compelled to adopt an actual flame as more 
certain and less troublesome. 

Lenoir’s igniting arrangement was as follows: An in- 
sulator containing a platinum wire was fixed at each end 
of the cylinder, and another platinum wire was fixed 
inside the cylinder, with its extremity at a short distance 
from the first. The two wires were respectively connected 
with the positive and negative poles a a Ruhmkorff coil, 
through which a battery sent its current, and a spark 
passed from point to point. At a given moment the 
cireuit was completed by a key, the spark transmitted, 
and the mixture fired. The circuit was then interrupted, 
and again made at the next revolution of the.engine. At 
first sight this appears an excellent arrangement, but it is 
not found to work well in practice. The following is what 
takes place: At the commencement of each stroke a con- 
densation of aqueous vapour takes place, while the metal 
is taking up heat ; the interior platinum points are covered 
with moisture, and the spark is transmitted only at in- 
tervals, or even not at all, causing difficulty in starting 
and irregularity in running. Again, the points may 
become coated with the oil used for lubrication, with an 
equally objectionable result. Lastly, the points, immersed 
as they are in the explosive mixture, become incrusted 
with carbon, and the current is intercepted. 

Another cause of irregularity occurs in the interruptor 
itself, as follows. If it could be arranged that, at the 
moment the key touched the plate, contact was made and 
the mixture ignited, and that such contact should only be 
made at the exact moment required, ignition would be 
regular; but it is well known that the current through 
the coil may become so intensified as to pass between the 
key and the plate at 10, 15, or even 18 millimetres dis- 
tance, causing ignition at irregular periods. To avoid 
this as far as possible, interruptors acting suddenly were 
adopted ; but these rapidly wore out, and were inevitably 
of a complicated nature. At first sight this would seem 
to be an insignificant objection, as it might be thought 
that a variation in the moment of ignition corresponding 
with a variation of only from 10 to 18 millimetres distance 
between the points of contact would be of no practical 
account ; but a comparison of the diagrams taken with 
these variations shows a considerable ditference ; it is sur- 
prising to note the difference in the indicated power when 
the moment of ignition varies by even so little as one- 
twentieth of a second. There is also the liability to an 
accident which the author has twice met with in his early 
trials. One ete the negative—is in direct communi- 
cation with the engine itself, so that the whole machine is 
negatively electrified, and it may happen that at any 
moment, although the positive current has not been 
switched on, aspark may pass, and the mixture be ignited 
prematurely, before the crank has passed the centre. 

During a course of experiments on all the systems of 
ignition known the paramount importance of a thoroughly 
good ignition has loan conclusively proved. For safe 
working it is indispensable to have a perfectly certain 
ignition, powerful enough to explode a poor gas, and free 
from the objections above indicated. As a matter of fact 
there are only the two principles of an actual flame and of 
electricity ; the choice, therefore, is confined to the various 
applications of these two methods; and as a powerful 
ignition is a condition of immense importance, this con- 
dition is only fulfilled by the electric spark. All the 
methods of ignition by flame have proved inferior to it in 
this respect, including the superheating of a platinum wire 
by a flame, and the expedient of raising a thin tube to a 
red heat. 

The latter is an old expedient which was fully described 
by Mr. Leo Funck in 1879 (Fig. 8); it gives a re- 
gular ignition, but is not free from inconveniences, the 
chief being that the heat of the tube never equals that of 
the electric spark, and the plan is consequently not so 
applicable where poor gases are used, while the tubes 
anes ves deteriorate so rapidly that they are destroyed 
in the course of a fewhours. This is the result of the high 
pressure produced within the cylinder at the moment of 
ignition, when the white-hot tube is externally exposed 
only to atmospheric pressure ; the compressed gas is ad- 
mitted inside the tube, and a still higher pressure, with a 
tendency to burst the tube, is produced by ignition. If, 
to avoid this, the tube is made thieker, it does not attain 
the white heat requisite for good igmtion. Lastly, the 
tube is internally cooled by the partial expansion of the 
compressed gas admitted to its interior, and this decrease 
in temperature still further reduces the chances of a good 
ignition, 

If a valve is employed to regulate the moment of igni- 
tion within the tube, there is the further risk of a prema- 
ture explosion, tending to reverse the direction of revolu- 
tion of the flywheel. This might be caused by the valve 
not bearing properly on its seat at the required moment, 
thus allowing the passage of a thin stream of compressed 
gas, which would be prematurely ignited. 

It might appear that the ill effect of the difference 
between the internal and external pressures could _ be 
simply avoided by placing the tube inside the cylinder, 


but this would entail even greater objections. The tube 
carrier would require to be removed whenever it required 
to be freed from the incrustation caused by the products 
of combustion ; it would suffer rapid deterioration from 
the high internal temperature ; there would always be the 
fear of premature explosions; and with this arrange- 
ment, after every stoppage a secondary system of igni- 
tion would be necessary until the internal tube had been 
brought to a white heat, thus involving two processes 
instead of one. 

The use of a platinum wire raised to incandesence by 
the elecric current still remains to be considered. As in 
the case of the hollow tube just described, there is the 
disadvantage of the cooling of the wire at the moment of 
the introduction of the gaseous mixture, and consequent 
irregularity of ignition. Even without this fault it is easy 
to see that the heating power of a wire raised to a white 
heat must be inferior to that of a strong spark which is 
not affected either by cooling action or by violent currents 
of air. 

The author will now proceed at once to describe the 
Simplex motor, and to point out its distinctive features as 
compared with its predecessors. 


(To be continued.) 





THE INFLUENCE OF SILICON IN CAST 
IRON.* 


By W. J. Keep, Detroit, Mich. ; Analytical Determina- 
tions by H. 8S. Ftemine, Emporium, Pa., and Epwarp 
Orton, Jun., Victoria, W. Va. 

Cast iron, or pig iron, is iron which contains all the 

carbon that it could absorb during its reduction in the 

blast furnace. As is well known to chemists, carbon 
exists in cast iron in two distinct forms. In chemical 
union, as “combined” carbon, it cannot be discerned, 
except as it may increase the whiteness of the fracture in 
so-called white iron, or carburetted iron (sp. gr. about 

7.72). Carbon mechanically mixed with the iron as gra- 

phite is visible, varying in colour from grey to black, while 

the fracture of the iron, according to the colour and 
amount of graphite it contains, ranges from a light toa 
very dark grey. The specific gravity of graphitic iron 

is about 7.40. 

Silicon in cast iron is evidently to some extent combined 
with the iron and the carbon; but whether it exists also 
in a form corresponding with graphitic carbon, mecha- 


I.—Tue Errecr or SILicon UPON THE CARBON_OF Cast 
Tron. 


Silicon will expel carbon, if the iron, when melted, con- 
tains all the carbon that it can hold and a portion of 
silicon be added. In proof of this we take two grades of 
Pencost ferro-silicon, as shown in Table I. 

Further proof is furnished in analyses collected by Mr. 
H. M. Howe, and shown in Table II. 

These analyses indicate that as silicon increases carbon 
decreases. The silicons and carbons of the tests of Pro- 
fessor Turner are brought together in Table ITI. 

These do not show the decrease to be expected on the 
assumption that additions of silicon will invariably expel 
carbon. But the increase of the carbons of this series 
does not prove that in irons full of carbon each addition 
of silicon would not produce a decrease of carbon. 

The first iron in the last Table is Professor Turner’s 
artificially made base iron, described as poroewed by 
cementing wrought iron with charcoal. The carbon is 
only about % or # of what a regularly furnace-made white 
iron would contain. This deficiency in carbon would 
cause the iron to absorb carbon if the conditions favoured 
such absorption, which seems to have been the case. 

If the time and heat had been sufficient, and the carbon 
was present in a condition to be absorbed, the amount in 
the test with silicon at .45 per cent. should have been 
nearer 2.5 per cent. of carbon. 

If, in Professor Turner’s meltings, the iron remained in 
the crucible a considerable time, the walls of the crucible 
may have yielded carbon to it. But if his original metal 
had contained all the carbon it could hold, it could not 
have taken any from the crucible. The last number but 
one of his series, containing 7.33 per cent. silicon, has not 
taken up much carbon, an bed oa contains the amount 
due to the silicon present. The last number of the series is 
the ferro-silicon by which he conveyed the silicon to each 
heat, and is a regularly made blast-furnace product. Its 
|low carbon is due to its high silicon. We thus see that 

(Table III.), while it does not throw any light on the sub- 
ject of the expulsion of carbon by silicon, it leaves unim- 
— 7 proof of the other analyses presented in Tables 

. and IT. 

Our own analyses (Table I.) show that where carbon has 
time to escape, as in the blast furnace, each increase of 
silicon will drive out a portion of the carbon. In this 
special case, 17 per cent. increase of silicon decreased the 
carbon 20 per cent. 





















































Table I 
NO.OF TEST Ferro-Silicon Silicon | Carbon Analysts 
401 10.54 1.99 
PENCOST 
403 42.08 1.58 Orton and Lord 
Increase in Silicon 4,74 
Decrease in Carbon 0.41 
Percentage of increase in Silicon 41, 
Percentage of decrease in Carbon 20, 
Table Il 
ANALYST a a b b b c d ¢ é 
CARBON 3.38 2.88 2.96 2.42 1.95 1.81 0.79 0 0 
SILICON 5.18 5.47 5.92 8.33 9.50 9.80 15.38 20.00 23.00 














a, E. Hart; b, Zabondsky; ec, Turner; d, Percy; e, E. Riley. 














Table Ill 





Carbon 1.98 | 200 | 209 | 2.24 
Silicon 19 5 96 1.37 




















248 | 4.87 | 223 | 204 | 208 | 41.86 | 184 
1.96 | 251 | 296 | 3.92 | 474] 7.93 | 9.80 


























nically mixed with the remaining mass, is a question still 
in dispute, which we have not in this paper endeavoured 
to answer. 

It has been the opinion of many writers on metallurgy, 
and many foundry men, that silicon is in every way inju- 
rious to cast iron. Yet some brands of silicious pig iron 
have been in high repute for their fitness to mix with 
other irons and produce soft castings. For many years 
Scotch pig was deemed, both in America and other coun- 
tries, indispensable for this purpose. Its manufacture 


American founders, that certain brands of American iron 
alone could be mixed to make better castings than when 
Scotch pig was used with them. Moreover, some brands 
of American iron were found so effectual in softening 
other pig irons that they came to be known by the name 
of “‘ softeners.” 

The reason for this effect was known to but few. We 
have before alludedt to the experiments of Professor 
Thomas Turner, of Mason College, Birmingham, made 
to determine systematically the effect of silicon. The 
result of these researches and of the comments they 
elicited is, that to-day foundrymen understand much 
better than formerly why they can soften or strengthen 
their foundry mixtures by variation of the silicon. 

The influence of silicon is indicated to the eye by 
its action on the carbon which the iron contains. We 
shall therefore first examine this action. 





* Paper read before the American Institute of Mining 
Engineers. : | 
+ ‘ Ferro-Silicon and the Economy of its Use.” Trans. 








xvii., Buffalo meeting, October, 1888: 





from blackband ores was supposed to impart to it some | 
magic quality. It was discovered years ago, by many | 


We have no proof, so far as we have gone, that an 
addition to the amount of carbon present will dislodge 
silicon ; on the other hand, our experiments seem to 
prove that silicon, once in, does not leave the iron on 
account of variation of heat or of carbon. 

The same proposition, regarding the exclusion of car- 
bon by silicon, is true, if we mix different irons and melt 

| them rapidly, without giving the carbon time to escape. 

If any regularly made blast-furnace iron is melted mor 
| with a portion of ferro-silicon, the melted product will 
contain a total of too much carbon for the total silicon. 

The result must be the expulsion of some of the carbon. 
By a large number of tests and analyses presented at the 
October meeting of the Institute in the ge already 
cited, we proved that the silicon is not expelled. Table ig 
of this paper proves that when time is given, carbon is 
expelled. The process by which such exclusion of carbon 
takes place is worthy of study. The addition of silicon 
to melted iron holding its full complement of combined 
carbon decreases its ability to retain that carbon in that 
state. The instant the carbon is dropped from the com- 
bined state it necessarily takes the graphitic form, in 
which it has only one-third the specific gravity of iron. 
This causes each particle of graphite to begin an upward 


‘movement to reach the surface. As the iron cools, it 


becomes too thick for the graphite to fo further, and at 
the same time, before it becomes crystalline, its ability to 
hold carbon constantly decreases, causing still more 


| graphite to be formed. The more graphite, the darker 
| the grain. 


II.—Description oF ouR METHOD oF TESTINC, AND 
COMPARISONS OF OUR TESTS WITH THOSE OF PROFESSOR 
TURNER. 


| As it our other irivestigations, these irons aré testéd by 
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‘* Keep’s tests,”* the object of which is to make apparent 


to the eye the effect of various percentages of any element | 


under examination. We have used as bases the same 
charcoal irons as in other investigations, one a white iron 
with 0.186 silicon, and the other a grey iron “ FM,” 
with 1.249 silicon. To each of these bases we added, in 
varying percentages, silicon, procured from various ferro- 
silicons, both American and foreign. We cannot report 
in this paper all of our experiments, but those which we 


give illustrate the whole. As already indicated, an objec- | 


tion to the tests of Professor Turner is, that he did not | 


use cast iron saturated with combined carbon at blast- | 


furnace temperature. 
troduced, alon 
exert a decided influence. 


Another objection is, that he in- 


| 


The ferro-silicon by;which Professor Turner introduced 
silicon, contained 1.95 per cent. manganese, and 9.80 per 
cent. silicon. Ours contains only 0.62 per cent. man- 
ganese, and 16.32 per cent. silicon. In our tests, 
therefore, we introduce only .04 per cent., while he 
introduced .2 per cent. of manganese for each 1 per 
cent. of silicon. We practically allow all other ele- 
ments, except silicon, to remain the same in each test, 
for the reason that, as our ferro-silicon is so high 
in silicon, we do not use enough of it to vary the 
phosphorus and sulphur or manganese. Table V. exhibits 
the record of strength of this series, and shows the 


| strengths (reduced to a 4 in. square area) of Professor 


with his silicon, sufficient manganese to | Turner’s tests by dots, in the columns nearest correspond- 


ing to his silicon contents. The vertical columns contain 












































Table IV 
WHITEIRON | Total lGraphite| Silicon | prees, | Yan. | sulphur HOW MADE 
Keep’s 2.98 4 186 26 09 03 Blast Furnace 
Turner’s 1.98 38 190 32 4 05 Cementation 
GRAY BASE 
Keep’s“Fim?’ | 3,58 $22 | 41.249 | 084 «187 04 Blast Furnace 
Table V 


NO. OF TEST. 


195 


196 | 197 | 198 | 200 | 204 | 202 | 390 | 391 


Percentage of Silicon in Test Bars, 


Ibs. Av, 
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We propose to substantiate the general conclusions of 
Professor Turner regarding grain, strength, and hardness, 
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the records of each individual test, the percentage of 
silicon actually found in the iron being at the top of the 


by presenting the record of a series of tests almost exactly | column ; also the test number. The horizontal lines denote 
parallel to his, except that our tests are not subject to | measures of transverse breaking weight in avoirdupois 


these two objections. 


pounds. The figures in the left-hand column show the 


Our white iron and his, as shown in Table IV., have | pounds represented by the horizontal record line in each 


almost the same composition, except as to carbon, which 
1s In each case derived from charcoal. 


The higher manganese and sulphur in Turner’s metal | bar 1 ft. long and 4m. square. 


would cause it to be more persistently white than ours.t+ 





* See the Iron Age, vol. xli., Nos. 19, 20, and 22. 
+ Our grey base, F*M, is almost the exact counterpart 


| sistance to a weight gradually applied at the centre of a 


| duced to our size of bar. 


vertical column. The full record line represents the re- 


The dots are Turner’s 
calculated transverse breaking weights for his tests re- 
The broken line records the 
stress which ruptured our bar by impact. This is re- 
corded, for comparison, in pounds, found by calculating 
the foot-pounds for each fall and using an arbitrary value 





of our white base, and also of Turner’s, with the excep- |! = ~ ain ok on 
tions that carbon is still higher, and silicon is sufficient to | pounds* for a foot-pound. The record in all cases is 
mate the fracture a dark grey. Phosphorus is lower, | either an average of two or of three test bars. ; 

while manganese is higher, and sulphur is between the} * The value assumed as a basis of calculation, for 
two. Both of our furnace irons are purer than Turner’s, | reasons not necessary to be given here, is 288 Ib. avoirdu- 
86 far as damaging elements are concerned; | pois for a fall of 25 ib: through 24 ini 











In determining impact breaking weight, the first blow 
is always struck with a fall of 4 in., each succeeding blow 
increasing by 3 in. fall, until fracture takes place. The 
blow is delivered by a hammer of 25 1b., swinging on a 
6 ft. radius. Both the transverse and impact machines 
are constructed specially for these tests, and each makes 
an autographic diagram. Professor Turner concludes 
from his tests that the amount of silicon producing the 
maximum increase of strength is about 1.80 per cent. Our 
tests show that this conclusion is correct. 

But this is only true when a white base is used, for the 
following reasons: A white iron, of the composition of 
our white base, will not produce sound castings. The 
blowholes account for its ow specific gravity, and for 
its diminished strength. A small addition of silicon, 
from .80 to 1.80 per cent., eliminates blowholes and 
causes sound castings. 

If an iron is used as a base which will produce a sound 
casting to begin with, each addition of silicon will decrease 
strength, as we shall show hereafter. 


(To be continued.) 





FOREIGN AND COLONIAL NOTES. 

Chicayo and the Canadian Pacific Railroad.—A new 
arrangement in lake and railroad traffic has admitted the 
Canadian Pacific into Chicago. The line is from Van- 
couver by railroad over the Canadian Pacific to Port 
Arthur, and thence to Chicago by the Lake Superior line 
of steamers. The railroad is 1912 miles and the lake runs 
850 miles. 


Australasian Population.—The population of the various 
Australasian colonies was officially estimated as follows 
at the close of 1888: Victoria, 1,090,869; New South 
Wales, 1,085,356; New Zealand (exclusive of Maories), 
607,380 ; Queensland, 387,463; South Australia, 313,065 ; 
Tasmania, 146,149 ; and Western Australia, 42,137. These 
figures (which are in every case exclusive of aborigines) 
foot up to 3,672,419. 

The Australian Mails.—-The postal authorities of Queens- 
land have expressed a wish to the South Australian 
Government to become a party to a contract with the 
Peninsular and Oriental and Orient Companies for the 
carriage or ocean mails. 

Australasian Telegraphy.—Some time since a deputation 
waited upon the South Australian Minister of Education 
and asked that telegraph rates to the other colonies might 
be reduced to 1s. for ten words. Mr. Johnson according] 
communicated with the telegraph authorities fciesentdl 
and has now received replies from Queensland and New 
South Wales. In both cases the application for a reduc- 
tion has been declined. 


The Nicarayua Canal.—A pioneer steamer has sailed 
from New York with men and materials with a view to a 
commencement of the Nicaragua Canal. The resident 
engineer at Greytown, Mr. E. P. Davis, will establish his 
head-quarters at that point. The cargo carried out com- 
prises every variety of stores, such as provisions, roofing, 
materials, nails, hardware, &c., also a dozen or more iron 
boats. 


Quadruplex Teleyraphy.—Quadruplex telegraphy has 
been introduced between Adelaide and Melbourne. 
Another wire will shortly be necessary. 

The Hawkesbury Bridye.— The great Hawkesbury River 
bridge, which forms the last link of the chain of railways 
from Adelaide to Brisbane, was opened by Lord Caring- 
ton, May 1. This bridge is the , eae of its kind in 
Australia. It is constructed in seven spans, which have 
a total length of 2900 ft. The Union Bridge Company, 
of New York, were the contractors, and the work was 
commenced in October, 1886. 


The Danube.—It is stated that mining works on the 
Lower Danube for the correction of the Iron Gate will be 
commenced almost immediately. The Hungarian Govern- 
ment proposes to avail itself of the help of military engi- 
neers who will blow up reefs in the Danube with dynamite, 
after a new system. 

Queensland Railways.—The Queensland Railway Com- 
mission has been constituted as follows: Mr. J. Mathieson, 
late of the Glasgow and South-Western Railway ; Mr. A. 
Johnson, late of the Great Eastern Railway ; and Mr. R. 
J. Gray. Mr. Mathieson will be chief commissioner. 


Canadian Pacific Railway.—The Canadian Pacific Rail- 
way Company has put on a line of steamers from Chicago 
to Sault Ste. Marie. The line will be out of the jurisdic- 
tion of the Interstate Act and will compete directly with 
the Grand Trunk. 


The Electric Light in New Zealand.—The Manawatu 
Railway Company (New Zealand) proposes to supply its 
carriages with the electric light. Mr. Fulton, the com- 
pany’s engineer, has visited Sydney for the purpose of 
examining the New South Wales Railway electric lighting 
system. 

Metallurgy in the Southern States.—It is reported that a 
company with a capital stock of 600,000/., made up of 
English capitalists and northern ironmasters, proposes to 
build four blast furnaces at Cumberland Gap, Tennessee. 


The ‘* Charleston.”—The new American cruiser Charles- 
ton is the first war vessel ever built on the Pacific Coast. 
With the exception of the crank and two shafts made by 
Krupp, of Essen, all the steel used in her is of domestic 
manufacture. The beams, outside plating, for the hull 
and the plates for the protective deck, were made at Pitts- 
burg, but the pistons and other forgings for the engines 
the frames, and all the steel castings for the hul and 
engines came from the Pacific rolling millsof San Francisce, 





Two of these castings weighed upwards of 5 tons eachi 
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THE INDIAN PAVILION AT THE PARIS 
EXHIBITION. 

On page 155 we publish an engraving, reproduced 
from a sketch by Mr. Donaldson, of the Indian 
Pavilion on the Champ de Mars, which forms a part 
of the British Section. This building, which was de- 
signed by Mr. Purdon Clarke, is a reproduction in its 
various details of Indian architectural decoration, and 
it forms one of the most striking features of the 
Oriental quarter on the Champ de Mars. The interior 
of the structure is divided into a number of shops— 
twenty in all—which have been let to traders in eastern 
ee. whoare all doing a large business. The central 
dome, and the verandah running the whole length of 
the building, is occupied by the Indian Tea Associa- 
tion, and the native attendants in charge of the re- 
staurant opened by this association, give a very cha- 
racteristic air to the whole place. It is a source of 
satisfaction to the British Executive that they were 
enabled, in the face of great difficulties, to secure even 
a partial representation of the Indian Empire. It is 
expected that the funds arising from the rentals of the 
various shops will be sufficient to defray the expenses 
of the undertaking. 








THE M‘INNES INDICATOR. 

On the present page we illustrate an indicator, 
which is now being manufactured by Messrs. T. S. 
M‘Innes and Cairns, of 56, Waterloo-street, Glasgow, 
and is especially intended for use in indicating 
high-speed engines. The body of the indicator is 
clothed with ebonite, which is a great improvement, as 
the indicator can be handled without any risk of burn- 
ing one’s fingers, and this is probably one of the reasons 
which has caused Professor Kennedy to adopt this 
instrument for the marine engine trials promoted by 
the Institution of Mechanical Engineers. The parallel 
motion is exceptionally light, and the inertia errors 
in the diagrams are correspondingly reduced. The 
revolving barrel is also light, and is fitted with a power- 
ful spring. An improved cord is sent out with this 
indicator, having a wire core which prevents stretch- 
ing. In spite of this core the cord was found on weigh- 
ing to be, if anything, a shade lighter than the cord 
ordinarily used. We have tested the instrument 
ourselves on two engines, one running at 75 revolutions 
per minute, and the other at 110, and found it very 
convenient to handle, and the diagrams leave nothing 
to be desired in the matter of distinctness, even when 
taken with a comparatively light spring. For gas 
engine work, where pressures of upwards of 200 lb. are 
obtained, Messrs. M‘Innes and Cairns have slightly 
modified their ordinary pattern, but we have not had 
an opportunity of testing this form of their instrument. 
The indicator with its various appurtenances is put 
up in a neat and convenient case, and should go far to 
supply the demand for a cheap and reliable instru- 
ment, 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday July 17, Messrs. Edward Withy and Co. 
launched from their yard at Hartlepool a large steel screw 
steamer built to the order of Messrs. George Horsley and 
Son, West Hartlepool. She is a large vessel, measuring 
over 300 ft. in length, constructed throughout of Siemens- 
Martin steel, and built to the highest class at Lloyd’s. 
The engines have been constructed by Messrs. T. Richard- 
son and Sons, Hartlepool, and are of the triple-expansion 
type, with two large single-ended boilers. The hull and 
machinery have been constructed under the personal 
supervision of Mr. T. G. Barron. On leaving the ways 
the vessel was gracefully christened Dalmally by Miss 
Robina Wyllie, daughter of the late Mr. Wyllie, manager 
for Messrs. T. Richardson. 





On Thursday, the 18th inst., Messrs. Earle’s Ship- 
building and Engineering Company, Limited, Hull, 
launched the two new steam fishing vessels Sudero and 
Sando, which they have Luilt to the order of Mr. Henry 
Smethurst, Jun., of Grimsby. These boats are intended 
for line as well as trawl fishing, their dimensions being 
100 ft. by 20ft. by 11 ft. Gin. They are built to Lloyd’s 
highest class, with considerable excess of scantling in 
various respects, and have provision in holds, in addition 
to the fish well, for the storage of fish, ice, &c. The 
vessels have each one of Earle’s special steam winches and 
connections for trawling purposes, besides which they are 
fitted with two sets of trawl gear, including fairleads, 
ports, rollers, revolving bollards, &c. They were towed 
after launching to the Victor’a Dock, where they will 
receive their machinery, which consists of a set of — 
compound three-crank engines snd a powerful steel boiler, 
made (for a working pressure of 1501b. per square inch) 
by Earle’s Company. 





The s.s. Saint Anns was taken on trial from the Tees on 
Friday, 19th inst., the result proving very satisfactory. 
This ship, which is 175ft. by 28ft. by 13ft. Gin., has 
been built by Messrs. R. Craggs and Sons, Stockton, to 
the order of Messrs. Pile and Co., London. The engines, 
which have cylinders 13in., 21in., and 35in. by 24in. 
stroke, have been built by Messrs. Westgarth, English, 
and Co., of Middlesbrough, and indicated 414 horse-power 
on trial. 





On Saturday, July 20, the large new steel screw steamer 
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Santon proceeded to sea on her official trial trip. This 
vessel has been built by Messrs. C. 8. Swan and Hunter, 
Wallsend-on-Tyne, for Messrs. Huddart, Parker, and 
Co., Liniited, Melbourne, of the following dimensions : 
3215 ft. length over all by 39 ft. by 23 ft. 2 in. depth 
moulded, and will carry about 4000 tons when fully laden. 
She is the fifth steamer built by C. S. Swan and Hunter 
for Messrs. Huddart, Parker, and Co. The Santon, with 
2000 tons deadweight on board, steamed 114 knots on a 
mean of four full speed runs, which was considered very 
satisfactory. This speed was attained without forced 
draught. Progressive speed trials were then made. The 
engines are by the Wallsend Slipway and Engineering 
Company, Limited, with cylinders 224 in., 364 in., and 
60 in. by 39 in. stroke. The boilers are fitted with fans 
for forced draught on the closed ash-pit system. The vessel 
has been built under the superintendence of Mr. John 
Wotherspoon, of Port-Glasgow, and Captain Thorpe, who 
will command the vessel. 





The new twin-screw steamer Columbia, of 7360 tons and 
12,5090 indicated horse-power, lately completed by Messrs. 
Laird Brothers, of Birkenhead, for the Hamburg American 
Steam Packet Company, of Hamburg, after making her 
speed trials on the Mersey, when she attained a speed of 
19$ knots, steamed round to Hamburg, where other trials 
were made giving even higher results. She sailed from 
Hamburg for New York on her maiden voyage on Thurs- 
day the 18th, calling at Southampton, which port she left 
on the morning of the 20th. Hi 
Light to the Nab had been made at a speed of upwards of 
184 knots an hour against a strong head wind and heavy 
sea, and the report of her performance across the Atlantic 
is looked for with interest. 





The screw steamer Dunmore Head, built by Messrs. 
Workman, Clark, and Co., Belfast, and engined by 
Messrs. J. and G. Thomson, Glasgow, for the Ulster 
Steamship Company, went on her trial trip on the Firth 
of Clyde one day last week, and attained very satisfactory 
results, the speed being about 104 knots. The Dunmore 
Head is a vessel 301.8 ft. long, 40 ft. beam, and 23 ft. 04 in. 
deep to top of keelson. The machinery is of the triple- 
expansion type, the cylinders being 22 in., 36in., and 
60 in. in diameter respectively, with a piston stroke of 
3 ft. 6in. There are two boilers each 14 ft. in diameter 





and 11 ft. long, and having in all six furnaces 3 ft. 4 in, 


Ai Ta 
{dui 





er run from the Elbe | 


AND CAIRNS, ENGINEERS, GLASGOW. 


~.¥ 


in diameter, fitted with Purve’s patent ribbed flues, and 
the working pressure is 170 1b. The gross heating surface 
is 3362 square feet, grate surface 115 square feet, and con- 
densing surface 2138 square feet. The propeller has steel 
blades, and is 15 ft. 9 in. in diameter, with a pitch of 
18 ft., and a surface of 66 ft. The feed heater, evaporator, 
and air separator are by Mr. A. McLean, chairman of 
the Ulster Steamship Company. 





The s.s. Reindeer, built by Messrs. Craig, Taylor, and 
Co. Stockton-on-Tees, and owned by Messrs. Jackson 
Brothers and Cory, London, had a satisfactory trial trip. 
The vessel being light a speed of 11 knots was obtained. 
She afterwards proceeded to the Tyne to load. She was 
| engined by Messrs. Westgarth, English, and Co. with 
| triple-expansion engines of the following sizes: 20 in., 
33 in., and 54 in. by 36 in. stroke. 








Vancovver.—Three years since Vancouver, the Pacific 
terminus of the Canadian Pacific Railway, was scarcely 
known. Now it has a population of 10,000 and a property 
valuation of 1,820,000. 





CaTaLocuEs.—We have received from Messrs. Saxby 
and Farmer, the well-known manufacturers of signalling 
apparatus, a copy of their very complete illustrated cata- 
logue, which gives particulars of all the most recent im- 
provements in railway signalling appliances, as well as 
some information about some of the largest plants yet 
| erected. The largest single cabin, it ty is still that 
|of the London, Sahin, and South Coast Railway at 

London Bridge, where there are 280 levers ; this is closely 
| followed by the cabin of the same company at Brighton 
| Railway Station, which contains 240 levers. Amongst 
| the improvements described in the catalogue is Farmer 
| and Tyers’ electric slot signal, which is a development of 

the well-known mechanical slot, which it will be remem- 
| bered was an arrangement by which the han ergo of 
| two cabins was required to set a given signal at safety 
| whilst either could move it to or fix it in the danger posi- 
tion. Owing to the mechanical arrangements this system 
could only be adopted, hitherto, when the two cabins 
were situated a moderate distance apart, but by the im- 
proved electrical method the distance apart of the cabins 
is immaterial. Drawings and particulars are given in the 
catalogue which should prove useful to all railway men. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the ification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where I ti are icated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Cc of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount a pe’ and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the pt of a let 
cification is, in each case. 








given after the abstract, unless the 

Patent has been sealed, when the date of sealing is given. 

~~ person may at any time within two months from the date of 
the advertisement of the opt of a plete specification, 

give notice at the Patent Ofice of opposition to the grant of a 

Patent on any of the grounds mentioned in the 


Act, 
GUNS, &c. 


220. W. Anderson and J. A. Longridge, London. 
Improvements in Armour for Ordnance and their 
Mountings, [lld. 7 Figs.) January 5, 1888.—This invention 
consists in the use of a strong metal shield or mantlet A, con- 
structed in one or more pieces, which incloses and follows 
somewhat the form of the chase of the gun, and covers the 
breech at the top and sides, the shield at this part descending in 
the form of a curtain or petticoat A! at the front and sides, so as to 
inclose the breech mechanism and the greater part of the mount- 
ing, allowing access at the rear to the mechanism for working the 
traversing and elevating gear. In the example illustrated, the 
shield is supported on the hydraulic cylinder B, through which 
the gun recoils, through the intermediary of a cushion C of elastic 
material contained in a longitudinal saddle trough b fixed on cylin- 














der B. The front of the part Al of the shield abuts against the front 
end of cylinder B by an annnular elastic buffer D, whereby longi- 
tudinal shocks are absorbed. The muzzle of the gun may be pro- 
tected by a movable shield E closing the front end of the tubular 
part of the armour A. This muzzle shield is carried by a longitu- 
dinal shaft mounted alongside the chase armour, and passin 
within the mantlet to the breech, where it is operated by han 
gear or otherwise. The rear portion of the mantlet proper may 
carry a light flaring extension shield G, radiating at top and sides 
to protect the gun detachment from rifle fire. The lower part of 
mounting, not within the portion A! of the mantlet, may be pro- 
tected by a low barbette H of metal, which may form a portion of 
the mounting, as shown. (Sealed February 1, 1889). 


2736. D.M. Mefford, Toledo, Ohio, U.S.A. AnImprove- 
ment in the Method of and Apparatus for g- 
ing Artillery Projectiles. {8d. 1 Fig.] February 23, 1888.— 
The drawing represents a sectional plan of the ap tus, shown 
broken away in parts, and ——— peso a known form of 
pneumatic cannon. Ais the barrel, an are tubular reservoirs on 
each side ——e the space C behind the breech. 
The hinder part of the barrel is provided with trunnions Ton 
which it can swing, opening the breech at the cylindrical joint 
J, for the introduction of the charge. At this part the barrel 
forms a chamber larger than the bore, to accommodate a coil of 
lanyard L. The stem of a valve V extends backwards through a 
stuffing-box, and is fixed to a piston R working in a cylinder D, 
from which a small passage, governed by a stop-cock E, leads to the 
space C, for admitting compressed air to act on the piston R. The 
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2736 
stem of valve V terminates in a yoke Y engaging a cam lever F. 
The projectile P has a case G containing explosive, and provided 
with a friction firing fuze to which is attached one end of the lan- 
yard L, the other end my | fixed to the breech of the barrel. 
When the projectile is to be discharged, cock E is opened to 
balance the pressure on valve V. By a quick stroke of lever F the 
valve V is opened for a moment, and the pressure acting on G 
propels it and the projectile so that they advance along the bore, 
uncoiling the lanyard L, which becoming strained pulls the fuze H 
and fires the explosive. The force of the explosion acting on P, 
already in motion, greatly accelerates it, and at the same time the 
gases —— by the explosion drive back from the bore a great 
part of the compressed air, causing it to open and pass the valve V 
and toreturn to the reservoirs, thus maintaining to a great extent 
the pressure in the reservoir. (Sealed February 8, 1889). 


3059. A.C. Koerner, Paris. Improvements in the 
Mechanism of Rapid-Firing and other Guns. 

(8d. 6 Figs.}] February 29, 1888.—This invention consists of means 
for causing the breech of a rapid-firing or other gun to open auto- 
matically after each discharge. Fig. 1 shows the breech of a rapid- 
firing gun having no recoil, the breech being closed by the breech- 
block, and Fig. 2 shows the breech-block lowered and the breech 
open. On the axis a, carrying the usual arm b for operating the 
breech-block ¢c, is secured a supplementary arm d provided with a 


that the momentum developed in the mass of the opening 
mechanism by the shock of recoil will be sufficient to cause it to 
rotate and so throw open the breech. The movement of arm d is 
limited in both directions by two stops f, g attached to the gun. 
Between stops f and the attachment, or between the attachment 
itself and the lever, springs may be inserted to aid in properly 
developing the desired momentum. The device being in the posi- 
tion shown in Fig. 1, when the gun is fired, the recoil due to the 
elasticity of the mount does not act upon the arm d ; the weight e 
is pressed against the stop f, and if bateven the latter and the 





weight a spring is interposed it is compressed. The gun having 
recoiled to the elastic limit of its mount, has developed a recoil 
momentum in the weight, and, the counter recoil taking place 
quickly, this recoil momentum, aided by the force of the com- 
pressed springs, if any, and acting in the contrary direction to the 
counter recoil, throws the arm d over and thus opens the breech, 
the extracting mechanism operating at the same time and throw- 
ing x empty cartridge case out of the gun. (Sealed August 3, 
1888). 


6875. A. Favier, Paris. Improvements in Car- 
tridges and in Detonators for loding the same. 
{6d. 10 Figs.] May 8, 1888.—This invention relates to cartridges 
formed of hygroscopic substances mixed with a body belonging to 
the fatty series, and one of the features consists in the employment 
of a detonator composed of the same kind of substance as that of 
which the compressed cartridge consists in a pulverised or granu- 
lated form with the addition of a small quantity of gun-cotton or 
nitro-glycerine. Fig. 1 is a longitudinal section of the cylinder or 
cartridge A with its charge, D being the detonator, E the fulminat- 
ing priming, F a cap of embossed paper which is traversed cen- 
trally by a fuze; C is a paraffined or varnished paper case ; 
asmall strip of paraffined or varnished paper serves as a joint 
cover. Fig. 2 illustrates one of these cartridges charged, and 
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provided with an arrangement for detonating in water, J being 
a compressed cylinder, K the detonator, M a cardboard piece 
carrying a tube resting thereon by means of the top flange I; 
in this tube are placed the fulminating priming and the fuze; 
O is the embossed paper cap which covers the whole, and P is 
the envelope of paraffined or varnished paper made long enough 
to be fixed on the fuze. Fig. 3 is a section of the detonator 
separated from the compressed cylinder, the explosion of which 
is to be determined by the said detonator. When the cartridge 
has to remain some time in a damp place, the priming is fixed, 
without introducing any water into the detonator, by means of 
a copper tube H, fixed to the embossed cap by a cardboard washer 


M, and the whole is placed on the loaded cartridge. (Sealed 
August 24, 1888). 

17,345. Sir H. St. John Halford, Wistow, Leicester, 
W. E. Metford, Bristol, and A. Greenw Leeds. 
Improvements in the ufacture of Pro: es for 
Firearms, [6d.] December 16, 1887.—This invention relates to 


that class of projectiles in which a core of lead is inclosed in a 
metal or hard envelope. According to one method a coil of paper, 
or other slow or non-conductor of heat, is inserted between the 
core and the outer case to prevent the melting or fusion of the 
core; or the core may be protected by additional pieces of metal 


around it; or the metal casing may be inore in thickness. 
(Sealed March 1, 1889). 
DISTILLING WATER, &c. 
8627. W. Oliphant, Jersey City, N. U.S.A. Im- 


provements in Apparatus for Liquid ‘Purification. 
{8d. 6 Figs.] June 12, 1888.—This invention relates to purifica- 
tion of water, &c., by mechanical filtration under pressure. The 
filtering vessel is subdivided into chambers C and D by means of 
a partition B and porous diaphi E, which may be com 

of a double perforated my containing gravel or like filling. A 
metal apron E! retains the filtering material of the lower chamber 
in place and directs the current throughout the latter before its 
access to diaphragm E. D contains the ‘fine filtering material. 
The compartments C, D being filled nearly to the top with the 














different es of filtering material, such as sand, charcoal, &., 
through the hoppers J, K, L, and the he yes closed, the filter is 

with the liquid to be filtered at the desired working pres- 
sure by the pump F. The impurities are mechanically separated 
in: part through the coarser bed C, passing downward, then hori- 
zontally and around the apron E!, and are forced upward through 
E, into and through the fine bed D, the extreme lower portion of 
the latter adjacent to E taking up the remaining impurities. 





weight ¢; the rotary motion and the weight of this arm being such 





Thence the liquid is conveyed out of the filter through the gravel or 





other sand retaining separator in the pipe extension M. An upward 
current is employed in the filtering process, and in washing out 
the expelling force is applied at the lower portion of the bed D, 
through a series of pi i. The valve P is closed during this 
operation, and the fouled material discharged through a pipe. 
q isa blowpipe used to cleanse the upper portion of bed C. For 
the purification of water from clay, &c., by means of sulphate of 
alumina, the sree ge is placed in a tank U, and by force of the 
current admitted thereto by tubes d! or h, is carried in solution 
in regulated quantities through a drip tube 7! to the suction side 
of —_ F. By this means the coagulant is throughly diffused 
through the liquid by the churning action of the pump, prior to 
its delivery to the filter, giving thereby its maximum effect of pre- 
cipitation. (Sealed November 16, 1888). 





9548. C. Howe and J. H. Beckwi Colchester, 
Essex. NA ge in tus for ae 
Water, Applicable also for Heating an 
for Feed Boilers. (8d. 3 Figs.) June 30, 1888.—In 


the application of this invention to marine boilers, live steam from 
the boiler A ad ga by a pipe C through a coiled tube, where 
it is conden: by the water contained in a secondary boiler 
B, and flows through pipes E, F into the boiler A. Z is a non- 
return valve to prevent water rising from A into coil B. To re- 

late the working, shut-off cocks H, H!, H?, and H® are provided. 

hen H? is cl and the other three cocks open, steam will pass 
through the coil, and the condensed water will be returned to the 
boiler. At the junction of the pipes E and F, an air chamber J, pro- 











vided with an escape tube J1, is fitted. When the mixed air and 
water arrive at this junction the water will fall down the pipe F, and 
the air will rise and escape through the chamber J. The secondary 
steam bacd gon by the pipe N into a coil, and the condensed water 
produ therein is discharged by the pipe O. The water to be 
distilled is led by a pipe Q into a condensing chamber R, and 
from thence by pipe Sinto D. The pipes Q and 8 are 
fitted with regulating cocks T and Tl. The condenser R is fitted 
with an overflow pipe V, and the secondary boiler B with a scum 
cock, which can, when required, act as an overflow pipe, with a 
brine cock, and a glass gauge M. It is to be understood that in 
all cases the bottom of the water in the secondary boiler B is above 
the level of the water in the main boiler A. (Sealed November 16, 


GENERATION OF GAS, &c. 


6496. E. J. Frost, Philadelphia, Penn., U.S.A. Im- 
provements in Devices for the Quality 
of Carburetted Vapour or Gas. [6d. 1 Fig.) May1, 1888. 
—In the use of carburetters the saturation of the air current 
varies greatly, and according to this invention this feature is 
utilised for automatically controlling a dilution of the main current 
by a secondary air blast, admitted thereto after the current has 
been charged with hydro-carbon vapour. The exit pipe of the 
carburetter is coupled to an annular perforated pipe ¢ in a vessel 
A. Within the pipe c is a perforated pipe d connected to a pipe D 
which communicates with the main air-blast supply of the car- 
buretter, and is provided with a puppet valve O whose stem rests 
upon a diaphragm M mounted on the top of a passage R, connect- 
ing vessels A and B together. A counterweight H, upon a balance 
beam F, is so adjusted that, when the vapour is passing through 





























the vessels A and B on its way to the burners, the weight of a 
globe E shall just suffice to hold a valve a,inachamber T, up 
against its seat. If, however, the vapour current is too highly 
saturated, the increase of density floats the globe E upwards, 
thereby opening valve a. This admits air through pipe L from 
beneath the diaphragm M, which opens the valve O. The air 
then down pipe D into annular pipe d, and issuing there- 
from mingles with the arriving vapour current in pipe ¢ so as to 
dilute it. The consequent reduction of density causes globe E to 
sink, and when the normal point has been reached, its descent 
closes the valve a, opening at the same time a valve which per- 
mits the escape of the air under pressure from beneath diaphragm 
M to the outer air. The diaphragm then falls and permits the 
valve O to close, cutting off the diluting air current. Sealed Sep- 
tember 14, 1888). 


10,996. B. J.B. Mills, London. (C. S. Upton, New York, 
U.S.A.) Improvements in Gas Burners, (8d. 8 Figs.] 
July 30, 1888.--The burner is constructed with an annular gas 
chamber connected with the gas pipe and through which gas passes 
to the jets. Outside the annular chamber and between it and the 
chimney, air is supplied to the outside of the flame, its flow being 
moderated and directed by screens. The air passing up within the 
annular chamber is gathered into a perforated thimble, which fits 
the inner wall of such chamber closely. A screen covers all 
the under the burner so as to moderate the flow of air pass- 


ing thereto. (Sealed November 16, 1888). 

11,157. Professor H. Meiding: nm ne Ger- 
aioe Gas similar Stoves. 
(8d. 5 Figs.) August 1, 1888.—In this stove the hot products of 


er, 
Improvements in and 
combustion of the fuel gas are caused to ascend vertically through 





@ narrow passage, the transverse section of which has the form of 
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aslot. The vertical passage is combined at its lower extremity 
with a e chamber, open at the bottom, and acting as a combus- 
tion chamver, and at its upper extremity with a closed chamber in 
which the products of combustion collect, and provided with a 
smoke pipe which conveys the cooled gases intoa chimney. (Sealed 
Sonar 16, 1888). 


11,161. G. L. Morris and W. T. Wilson, London. 
Improvements in ppparatns for the Generation of 
Gas from Hydro-Carbon Oils. (6d. 4 Figs.{ August 1, 
1888.—This improved gas-generating apparatus consists of a case, 
within which is arranged a spiral wall, forming with the top and 
bottom a continuous coil. The lower part of this wall rests upon a 
layer of absorbent material, and the convolutions are fitted with 
absorbent material for holding in suspension the hydro-carbon oil. 
In the centre of the case is a bent tube, perforated at the back, and 
terminating in a nozzle. This tube serves as a blast pipe, and is con- 
nected with the inner end of the coil. A second tube is connected 
with the outer end of the coil for the injection of air under pres- 
sure. A partial vacuum is created at the outlet of the central deli- 
very pipe by a tapered tube passing therethrough, by which gas is 
drawn from the continnous coil. (Sealed November 16, 1888). 


MISCELLANEOUS, 


476. J. Cobbe, London. Improved Means of 
Refie Gas or other Artific ht. (8d. 5 Figs.) 
January 11, 1888.—The object of this invention is to so arrange the 
parts of lamps that the light may be either thrown directly down, 
or diffused throughout a room without the direct rays coming in 
contact with the eye. The lamp A is shown as being supported 
by a suitable frame carried by rods a which are connected by cords 
b with the weight B, from which cords or rods ¢ descend to the 
reflector ‘D, which is formed of two truncated cones attached at 
their smaller ends. With this construction, if the lamp frame be 
lowered the shade will be correspondingly raised. If the shade or 


Fig. 2 














reflector be made of opaque material such as metal, when it is in 
the position shown in Fig. 1, the light and the greater part of the 
heat will be reflected upward to the ceiling and higher part of 
the walls of the room, whence it is evenly diffused throughout 
the apartment without practically casting shadows, and without 
bringing direct rays upon the line of sight. Ifit be desired to 
have the light cast downward the reflector is so separated from 
the flame level as to secure this end, as shown in Fig. 2. An 
opaque ring or sleeve may be carried by the shade so as practically 
to corvound the flame when the reflector is raised, to prevent toa 
certain extent having the light exposed on the line of sight. 
(Sealed January 18, 1889). 


1286. G. Townsend and W. C. Gould, Redditch, 
Worcester. Improvements in Needles, [8d. 2 Figs.) 
January 27, 1888.—This invention consists in making two stops on 
the inner sides of the eye of the needle, so as to form a slot between 
them, thus dividing the eye into two parts. A is the eye of the 
needle, and a@ are the stops formed on the inner sides. B is 
the slot formed by and between the stops a, and connecting the 
upper part Al with the lower part A of the eye of the needle. C 
is a slot in one side of the eye of the needle for the passage of the 
Fig. 1 


——— 





Fig. 2. 
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thread into it. By thus constructing the eye of a needle, all 
danger of breaking the fang of the slotted side of the eye, in trying 
to insert a larger size thread than the needle is made to take, is 
avoided, as the fang is supported by the stops on the inner sides of 
the eye. Likewise all tendency to drag at the head is avoided, 
thus giving great freedom in use ; and all tendency for the thread 
to work out of the eye is overcome, thus giving great security to 
the cotton when threaded. (Sealed September 14, 1883). 


2627. P. Hubert, Batapest, mangers. Improve- 
ments in Lubricators. [8d. 4 Figs.] February 22, 1888.— 
This invention consists in the insertion into two opposite cylinders 
of two pistons, which execute a slow alternating movement, 
whereby lubricating material is sucked into one of the cylinders, 
and synchronously forced on to parts needing lubrication. The 
connecting screw c is firmly screwed at both ends into the heads of 
the pistons, and runs in a screw-threaded casing o resting in the 
wormwheel d. The reversing is effected automatically by means 





of a three-joint part p, p!, p?, having two extensions p3, pt. Sup- 
posing the pistons to have finished their stroke, then one of them, 
such as b, will come with its head against extension p*, so that the 
part p, p!, p? will perform such a movement as to cause the portion 
p! to move slightly to the left. A pin w runs in a notch in p!, and 
the construction of the mechanism is such that this pin will 
impinge against the parts z, x at the notches y of h, hi 
whereby the rod is likewise moved on one side. The ends of the 
rod h, hl are provided with cones inclosed in casings A, and regu- 





lating by their movements the passage of oil from the cistern 
through pipe B and passage ¢ into the cylinders. The pistons are 
started working by the rotation of a worm gearing into the wheel 
d, rotary motion being produced by means of two wheels, having 
oppositely set teeth, fitted to a shaft, and a propeller arm to which 
are attached lock bolts reaching between the saw teeth, another 
arm, connected with any alternately moving part of the machine, 
being fixed to the propeller arm to give it motion. To insure con- 
tinuous lubrication, the oil on its way to the friction surfaces must 
go through one of two circular bent pipes L into small channels M 
and through a glass receiver filled with water, whence it will con- 
tinue its course along the connecting pipe. Retrograde pressure 
is obviated by a check valve P, (Sealed August 31, 1888). 


4167. G. W. H. Brogden, London. impgorvements 
in the Method of Connecting Pipes and Tubes. [8d. 
6 Figs.) March 17, 1888.—a, b are the adjacent ends of two 
pipes or tubes to be connected, and c, d are collars or rings 
placed thereon; g, h are flanges formed on the ends of the 
pipes, and A! is a packing ring between them. Each of the 
rings c, d is formed in two sections, one end of each of which 
has a tongue 7, against which the plane end of the other section 
can lie. The sections of each collar are connected together by 


bolts which also serve to unite adjacent collars. Each of these 




















bolts is provided with a shoulder j, between which and a nut the 
tongue of one section and the adjacent end of the other section of 
each collar are clamped, so that the said sections are rigid relatively 
to each other. In jointing two adjacent pipes the collars are first 
applied to the respective tubes and then moved towards each 
other so that the studs e of the collar c enter holes between the 
studs f of the collar d and vice versd, the whole being finally 
secured by nuts, as indicatedin Fig. 2. Eachcollar may be formed 
in more than two sections if desired, and other means may be em- 

loyed for uniting the several sections of each collar together. 
Sealed November 16, 1888). 

4211. V. Riviere, Essex, N.J.,U.S.A, An improves 
Method of and Means for Ren Tanned Hides 
and Skins Soft, Flexible, and Waterproof, and 
Mordanting thesame,. [4d.] March 19, 1888.—The process 
consists in tanning the skin, then subjecting it to a solution of 
oxide of chromium and nitrate of iron, and dyeing with a colour 
which will combine with the chromium asa mordant. (Sealed July 
13, 1888). 

4493. J. W. Sizer and A. L. Sizer, London, 
provements in ey Cowls and Ventilators. 
(8d. 6 Figs.) March 23, 1888.—According to this invention, in 
the case of what is known as a lobster-back cowl or ventilator, the 
top A rotates upon a rod or spindle a, fixed within the interior of 
shaft B upon a transverse stay b. Upon said stay is attached a 
bearing C, so arranged as to be capable of a limited degree of 
vertical adjustment or regulation. A washer d prevents the upper 

rtion A of the cowl being displaced or blown off by the wind. 

nto an aperture E, formed in the back of the head of the cowl, is 
introduced a conical nozzle F, the small or inner end of which 
extends to near the centre of the head. In front of the end of 
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the nozzle is disposed, at right angles or other suitable angle 
thereto, a spindle G carrying a series of vanes, arms, or wings / of 
any suitable shape, but preferably such as will insure that the least 
possible obstruction shall be offered to the free passage of the 
smoke, whilst the external air entering through the nozzle impinges 
upon and against the series of arms or wings mounted upon the 
spindle G in the manner of a fan blower, which is thus caused to 
rotate, and an induced updraught nem | created. This improved 
device is also of special utility as a ventilator, as the rotating fan, 
being perfectly balanced, would draw all heated and vitiated air 
up the shaft. (Sealed January 25, 1889). 


7559. A. Knoop, Minden, in W. Germ . Improve- 
ments in Rece es for Liquid Carbonic Acid and 
for other Fluids under Pressure, [6d. 5 Figs.) May 23, 
1888.—According to this invention the bottles or receptacles are 
provided with one or more pipes constituting stays and braces, 
making the bottles as light as possible. In the arrangement 
represented in Fig. 1, the bottle a has in each end b and ¢ an open- 
ing provided with screw threads, through which is inserted a pipe 
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d having at its extremities external screw threads adapted to engage 
with the threads in the openings. The extremities of the pipe pro- 
ject at each end, and are cl by screw-caps e, which protect the 
said extremities and are removed when, for the purpose of heating 
the contents of the bottle, the pipe is to be set in connection with 
a steam or hot water pipe. In Fig. 2 the ends of the bottle are 
each provided with three openings /, tapered for receiving the ex- 





tremities of three pipes d. The contents of the bottle are heated 
by allowing the hot gases from a hearth to pass through the pipes. 
In Fig. 3 one end of a pipe d is secured in the end of the bottle 
by screw threads, the other end being secured to a plug g screwed 
to the end ¢, the part of the plug which protrudes being clinched 
or rivetted. The open end of the pipe receives a mouthpiece h of a 
hose, which piece is divided into two halves by a partition ?. The 
steam or hot water passes downwards on one side of the pipe and 
upwards on the other side, and through an opening h! to the out- 
side. In this way heat is conducted to the carbonic acid contained 
in the bottle or receptacle in the case of pipes having only one 
opening at one of their extremities. (Sealed September 8, 1888.) 


11,148. T. R. Douse, Chatham, Kent. Improve- 
ments Connected with Ap tus or Means for 
Chec. or Subduing uildings and Ships 
or Vesse [lld. 10 Figs.) August 1, 1888.—This invention 
relates to improvements in or upon a previous patent (No. 14,601 
of 1887), in which is described apparatus by which an acid con- 
tainer is caused to topple over into an alkali tank in order to 
form a fire-subduing gaseous fluid, on removal of a bar actionable 
from the street or roadway, after the breaking of a glass, in the 
case of a fire being discovered in a building in which such appa- 
ratus may be fitted. Now according to this invention the acid 
container is arranged in a different manner, the construction of 
the tank and fittings is altered, and in one particular instance the 
acid container is made of a fragile material, such as glass, which 
































can be broken by a blow from a releasable spring bolt. The auto- 
matic release of the bar, wire, or other appliance from the inside 
of the room in which the “‘subduer” is arranged is also provided 
for, or the release may be effected by electric means from any part 
of the building, or by consumption or stretch of a body which 
yields to heat above a fixed degree. In the form of the apparatus 
shown, the tank A is of cylindrical shape, and the bar H has 
prongs @ so arranged that they not only cause the taps F of the 
tank to be opened, but by means of prongs d@ other taps T may 
also be operated, the taps T — fitted to the acid vessel D, and 
their levers being connected so that they all open simultaneously 
for generating gas, which by its pressure passes through the syphon 
Tes). S to the spreaders or sprinklers R. (Sealed November 16, 


11,282. A. Wolf, Berlin, Prussia. Ap tus for 
Preventing the R Over of Liquids and the 
like which Form a Skin or Film on the Top while 
Boiling. [6d. 5 Figs.) August 4, 1888.—This invention con- 
sists in providing a tube or tubes formed at the bottom into a 
series of knives and attached to adjustable arms by short links. 
When the liquid boils the skin is raised until it comes in contact 
with the knives, which cut it, allowing steam to escape. (Sealed 
November 16, 1888). 


16,150. W. W. Horn, London. (J. C. Potts, Berwyn, 
Penn., U.S.A.) An Improved Friction Clutch. [8d. 6 
Figs.) November 7, 1888.—This invention consists in the combi- 
nation of two shafts A, Al, with a clutching device, comprising 
three discs, one of which, B, is secured to the shaft A, whilst to 
the shaft Al is keyed a hub D having a series of grooves a for the 
a of lugs b projecting from a disc F, which thus turns with 
the hub but is free to slide thereon. On the hub ofthe disc B 
slides a disc F!, and the inner faces of F, F1, and both faces of B, 
are provided with leather-faced wooden blocks. To the discs F, Fl 
are adapted a series of bolts d, the opposite ends of which are pro- 
vided with hangers G, carrying cam levers H, the short arms of 
which bear upon the outer faces of discs F, F1, while their long 
arms are connected by rods to pivot lugs on grooved sleeves I 











free to slide on the two shafts. When the levers are actuated 
so as to cause their cam faces to press upon the discs F, Fl, the 
friction faces of the latter will be forced into contact with those 
of the disc B, so that all three discs will be compelled to turn 
together, and the motion of one shaft be transmitted to the other. 
The device for operating the sleeve I is in the form of a toggle, 
one arm of which is hung to a slip ring ¢ on the sleeve, 
the other arm being hung to a like ring i], on a fixed 
collar I! on the shaft, so that when the toggle is straightened it 
will have a tendency to separate the sleeve and collar, and thus 
cause longitudinal movement of the sleeve, strain on the shaft 
being prevented as the pressure in one direction is counteracted 
Ban) like pressure in the opposite direction. (Sealed March 1, 


UNITED STATES PATENTS AND PATENT PRACTICE. 
——— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





American Exxcrric Licutinc. — Providence, Rhode 
Island, has contracted for 300 electric lamps at a cost of 44 
cents per lamp per night, the contract to run for three years 
This is the cheapest rate which - American city has 
yet obtained, with the exception of St. Paul, Minnesota, 
where the cost is 41 cents per lamp per night, and New 
York, where the cost is 40 cents per lamp per night. 
Philadelphia pays 47 cents per night, a number of cities 
from 50 cents to 60 cents per night, while Boston pays 
65 cents per night, and Sacramento 69 cents per night, 
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RAILWAY SIGNALLING AT THE 
PARIS EXHIBITION. 
(Concluded from page 128.) 
Mechanical Block System Appliances.—In order 
that the electrical block system may lend itself to 
the working of a line in which trains must follow each 
other at brief intervals, the cabins must be very 
near together, the length of the section being so 
short that a train requires less time to traverse it 
than the intervals separating the despatch of one 
train from the next, which may be as little as three 
minutes. On a busy suburban line the cost for 
such numerous instruments, batteries, and the like 
becomes very serious, and to avoid this the Com- 
pagnie de ]’Ouest makes use of a mechanical locking 
system, without electrical appliances. In organising 
this it has introduced no new signal. At each cabin 
there is provided for each line (1) an absolute block 


/signals are so connected that the latter cannot be 
‘opened while the former is closed. 
| Supposing a train starts along a line provided 
|with cabins M, N,P... . It has just passed the 
cabin N. Before its arrival the signals pertaining | 
_to this cabin are opened; as soon as the man is 
‘assured the train has passed the distant signal he 
closes it, The lever of this signal is the only one 
-he can move on account of the interlocking ap-_ 
'pliances. The train, having entirely traversed the | 
section M N, enters the next, and then the man at 
N protects the train by putting the home signal to 
‘* danger,” that being the only lever of the remain- | 
/ing two which he can move. That done he can 
open the square signal at M, whereupon all his | 
‘levers become locked until the man at P puts the 
home signal at N to ‘“‘line clear.” With the me- 


chanical system it is the absolute block which is 
If it becomes imperatively necessary to 


practised. 
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signal, which when closed, shows a square disc 
painted in red and white check, and at night 
two red lights on a horizontal line ; at the same 
time two detonators are placed on the rail ; when 
the signal is opened it turns edgewise to the line, 
and shows white light; (2) a round red distant 
signal with a single lamp. 

The principle of the system is as follows: The 
square signal which blocks the entrance of a section 
is worked from the cabin close to it as far as regards 
its closure to block the section. But it cannot be 
opened from the cabin ; it is the man at the end of 
the section alone who can put it into the ‘line 
clear” attitude. Each signalman at an intermediate 
cabin has three levers for each road. One controls 
the distant signal, one serves to close the home 
signal, and by the third he can open the signal at 
the preceding cabin. These levers are interlocked 
in sucha way thatit is necessary to close the distant 
signal before the home signal can be blocked, and 
again this last must be closed before the signal at the 
preceding cabin can be opened. The distant home 


break the block the following precautions are ob- 
served : 

1. After three minutes waiting, if the home 
signal has not opened, the signalman must satisfy 
himself by inspection that the train has left the 
section ; then if it is found that the section is free 
up to the next cabin, the signalman masks his 
signal by means of a white board, takes away the 
detonators, and gives the driver of the train a 
written order to proceed. He then withdraws the 
screen and replaces the detonators. If the section 
is occupied the next train is not allowed to enter 
except for the sole purpose of carrying aid in case 
of accident, and then only when aid is asked. 

2. If by inadvertence a signalman sets a signal 
against a train, and cannot communicate with the 
next cabin to get it withdrawn, he can give the 
driver a written authorisation to proceed. 

The apparatus by which the mechanical block 
system is carried out are illustrated above. 
The home signal is shown at the position of ‘‘ line 








clear.” It is connected to its lever L by the lock- 






ing apparatus, upon the arm 6 of which is fixed the 


end of the wire f. This wire is kept stretched by a 


counterweight as long as the arm } is held by the 
catches c and c!, of which the former is connected 
with the frame B, and the latter with the sector S. 
To close the signal it is sufficient to pull the lever 
into its forward position. In its movement it makes 
the crank m turn upon its axis, upon the shaft of 
which is keyed the finger D. This latter engages 
with the tappet ¢t, which it makes turn, and of 
which the horizontal branch lifts the catches ¢ and 
cl. Immediately the weighted lever closes the 
signal, drawing the wire f and the arm b, which is 
loose on its shaft. At the same time the counter- 
weight P moves the sector 8, which is fixed to it, 
and is not held by the catch cl. But as soon as P 
arrives at P! the notch of the sector comes opposite 
the catch c', which engages with it afresh. The 
arm bin moving draws with it the rigid rod T, 










Fig.16. 
Section C.D 











which by the intermediary of the rod E regulates 
the locking of the signal worked from the same 
cabin. It is the next cabin which must open the 
signal thus put to ‘‘ danger.” Its lever is connected 
to the ional by the wire F and by the locking gear. 
By drawing the lever backwards the man will pull 
the wire F, moving with it the wire f and the 
sector S, which opens the signal. The catch c, 
falling into its place in the frame B, locks the appa- 
ratus afresh. If matters continue thus the wire F 
will remain stretched, and the home signal cannot 
be closed by the lever L, the counterweight P not 
being able to draw the sector 8, which is retained 
by the wire F. Consequently the man who has 
opened a home signal must immediately replace his 
special lever in the vertical position to relax the 
wire. In order to oblige him to do this, the lever 
is interlocked with the others in such a way that 
none of them can be worked as long as the special 
lever remains in the position corresponding to 
‘line clear.” 


The Aubine Apparatus.—By reason of the small 
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interval which separates trains on a line on which 
the mechanical block system is used, it is important 
that the signals should be operated very rapidly. 
The distant signals are at a considerable distance 
from the cabin, and often are invisible, and hence 
the men do not always close them the moment a 
train has passed. To prevent this it was decided 
to apply to each of the distant signals an apparatus 
whereby the train closes it automatically. This is 
the Aubine apparatus. Upon a vertical shaft A 
(Figs. 18 to 21) is keyed a crank M; a disc crank N is 
also mounted loosely on the same shaft. Further, 
a little lever K can oscillate in a vertical plane 
around the axis a, traversing the shaft A. The 
shoulder of this lever, engaging in a notch cut in 
the circular rib n of the plate N, unites this 
latter to the shaft Aand thecrank M. A horizontal 
shaft G carries at one part a pedal R, placed along- 
side the rail, and at another part a counterweighted 
lever Q, balancing the pedal. The end of this lever 
is arranged immediately below the lever K. 

The crank M is connected by a wire F to the 
cabin lever of the distant signal, and the signal in 
its turn is connected to the dise crank N by another 
wire J. As long as the lever K locks the plate the 
signal operates in the ordinary manner, both for 
opening and closing. The pedal R hasa bent form, 
the upper point being a little above the rail. When 
an engine or a train passes, the tyre of the leading 
wheel depresses the pedal; this movement is 
transmitted to the lever Q, whose end lifts the 
little lever K, and thus removes its shoulder out of 
the notch in the rib ». The disc crank is thus 
unlocked and rendered independent of the crank 
M ; itis immediately drawn by the wire J of the 
distant signal, which closes under the action of the 
counterweight. The finger cannot fall again into 
the notch ; it is kept raised by the circular rib of 
the plate. 

To prevent damage to the pedal during the rotation 
of the plate N, a rib V is in the form of a helicoidal 
incline, sustains the end of the lever Q, and conse- 
quently lowers the pedal R. Thus it is only the 
first wheel of a train which touches the pedal. 
During these operations the signal lever in the 
cabin remains drawn back. To be able to open 
the signal when it is put automatically to ‘‘ danger,” 
it is necessary that the man first puts forward his 
lever as if to close it. The wire f being stretched, 
the counterweight H drops. This makes the crank 
M to turn carrying with it the lever K, whose 
finger falls again into the notch of the ribn. The 
cranks N and M are thus locked, and the appa- 
ratus is ready to be worked by hand in the usual 
way. 

The Aubine instrument can be placed at any 
distance from the signal, the usual place being 
10 metres past the post. Itis provided with a com- 
mutator by which it sends an electric current toa 
bell in the cabin to warn the man that the signal 
has been set automatically. There is also connected 
with it a detonator which is placed on the line 
when the signal is open and is withdrawn when it 
is closed. Should the instrument fail to act, the 
explosion of the detonator reveals the fact. 

The mechanical block system has been in use by 
the Compagnie de l'Ouest since 1887. At that date 
it replaced the electric apparatus on the line from 
St. Lazare to Auteuil. This line is 3.5 kilometres 
long and has twelve cabins. It is also used on the 
Versailles andthe St. Germain line, each of which 
is 8 kilometres long with twelve cabins. 

Rails and Roadway.—During the present year the 
Compagnie de l'Ouest has adopted a new type of 
roadway for the busiest sections of its line. The 
following Table gives the particulars of it : 

Separate Weights. 
 aaeapelepsiaaanetph tye 
| 
\Steel 


Material for 39 ft. 4 in. of Road.| | Unit | 
Weights. | Cast 
. Iron. 


Ib. | Ib. 


Wrought 
Iron. 


Ib. 


2rails of 30 ft. 4 in. length, 
weighing 88.7 1b. per yard. . 1164 2328 
2 pairs of fishplates .. oat 37] 75 | 
8 hshbolts of 1 in. diameter ..! ly j 
18 metallic sleepers, each com- | | 
posed of 132 1b. steel and | 
1101b., cast iron - - 242 1984 
36 keys, David system .. Ss 2.2 


| Ib. 


12 
| 2380 
80 


12 


| 
a ER. d CE 
. | 4863 | 198¢ | 


Weight per yard = 527 Ib. : 

A specimen 12 metres long is shown in the Paris 
Exhibition, in comparison with a rail of the ordi- 
nary type weighing 78 lb. per yard. The sleeper is 
a U-shaped bar 7.8in. width, 2.7 in. depth, and 





98 in. length. Atthe places where each rail comes 
there is cast an iron bearing, which is prolonged to 
envelop the entire section of the sleeper on its 
width of 7.8 in. by a height of 4 in. By the shrinkage 
of the iron the bearings are solidly fixed on the 
sleeper, and are further secured by the metal being 
run into holes previously made in the steel. Five 
thousand of these sleepers have been ordered. 

In 1875, the company used for its new lines a 
steel Vignolles rail, of 26 ft. length ; the weight 
was diminished to 60 lb. per yard to reduce the 
expense. Since then the road has been strengthened 
in inclines and sharp curves. The method by which 
this has been done is shown in the Exhibition by a 
20-metre length of rail with sleepers. It comprises 
footed fishplates on the inside of the rails, and the 
use of ten sleepers per rail length in place of nine, 
with bearings at each sleeper, except at those where 
the joints occur. These receive the ends of the 
fishplates, fixed by means of two coach screws to 
prevent the longitudinal sliding of the rails. This 
method of fishing, adopted since 1884 upon the 
system of the west, for the Vignolles rails, has the 
advantage of giving rigidity to the joints, of keeping 
the gauge, and of preventing stoppages. The par- 
ticulars of the Vignolles road are given below : 





| 
| Separate Weights. 





Materials for 26 ft. of Road. 


Unit Weights. 


2 rails weighing 60 1b. per yard 
(the pair)... ies a 
4 fishplates 
16 sleeper plates .. - eS 
8 fishbolts of in. diameter .. 
12 screws of gin. diameter and 
4hin. long . ee ; 
48 screws, jin. by 5} in. 
10 sleepers .. a 
16 keys 





| 1162 


Weight per yard =388 lb. 
Five specimens of wooden sleepers are shown : 

No. 1 of squared oak. 

2 of half-round oak with the sapwood not treated. 
3 ditto, creosoted. 
4 of beech, not treated. 

», D ditto, creosoted. 

The sleepers are prepared in the workshops of 
Dieppe, Meridon, and La Chapelle-Anthenaise. 
Since 1865 the preparation of beech has been done 
almost exclusively by injection, in a closed vessel, 
of the heavy oil from the distillation of gas tar. At 
first it was done by the Bethell process, requiring 
35 Ib. to 40 lb. per sleeper. Since 1876 the sleepers 
have been first steamed under.a vressure of 5 atmo- 
spheres. This operation has permitted the reduction 
of the heavy oil to 26 lb. or 28 Ib. per sleeper, with 
a more uniform distribution of it in the fibres. The 
oak sleepers are similarly treated with 8 lb. to 
11 lb. Several sleepers taken from the permanent 
way are also exhibited. 


” 
” 
’ 





LOCOMOTIVES AT THE PARIS 
EXHIBITION. 
(Concluded from page 134.) 

Belgiwm.— The locomotive practice of Belgium is 
well represented by the twelve locomotives which 
are to be found in the Belgian Section of the collec- 
tion of rolling stock at the Paris Exhibition, these 
engines being of a variety of types, and many of 
them being of patterns obviously designed for 
doing very heavy work. The great majority of 
Belgian locomotives have to be run with slack coal as 
fuel, and the exceptional designs of boilers which it 
is necessary to adopt to suit this class of fuel gives 
to these engines a special interest. 

The only Belgian railway company which directly 
exhibits at Paris is the Grand Central Belge, which 
is represented by an eight-wheeled tank engine, 
No. 170, intended for working heavy goods traftic on 
steep gradients. We hope shortly to illustrate this 
engine, but we may nevertheless give some leading 
particulars of it here. It was built at the company’s 
works at Louvain from the designs of M. Maurice 
Urban, and has outside cylinders 18.9 in. in diameter 
with 23.62 in. stroke, the valve gear, which is also 
outside, being of the Walschaert type with open link. 
The wheels (all coupled) are 4 ft. in diameter. The 
boiler, which is worked at 142 1b. per square inch, is 
of the Belpaire type, and has a total heating surface 
of 1602.5 square feet, of which 94.5 square feet are 





firebox surface and 1508 square feet are tube surface. 
The firegrate area is 24.8 square feet, the compara- 
tively small firebox surface obtained with this 
area of grate being due to the firebox being shallow, 
the two hind axles coming beneath it. The engine, 
which is of a type which has been in use since 1865, 
has inside frames, and weighs 39.85 tons empty 
and 51.25 tons in working order. It carries 990 
gallons of water and 24 tons of coal. The work- 
manship of the engine is excellent. 

In a line with the locomotive just noticed stands 
a very interesting engine, namely No. 192, for the 
Belgian State Railways, this engine having been con- 
structed and exhibited bythe Société John Cockerill, 
of Seraing. It is an express engine and is intended 
for heavy work. It is mounted on four pairsof wheels 
of which the two central pairs are 6 ft. 10.6 in. in 
diameter, and are coupled, while the leading and 
trailing wheels are 3 ft. 11.2 in. in diameter, the 
axle of the former being fitted with radial axle 
boxes. The cylinders are inside, and are 19.69 in. 
in diameter by 23.62 in. stroke ; the valve gear is 
of the Walschaert type. The engine has outside 
frames, the coupling of the two central pairs of 
wheels being effected by outside cranks, while 
there is a central frame carrying a third bearing for 
the centre of the crankshaft. The springs are of 
the Belpaire pattern with a reversed camber, and 
compensating beams are introduced between the 
springs of the first and second and the third 
and fourth pairs of wheels. The boiler has a 
Belpaire firebox of a somewhat curious form in 
plan, the front portion being narrower than the 
rear part, and the latter portion extending laterally 
over the frames. The grate area is very large—no 
less than 53.8 square feet—while the total heating 
surface is 1367 square feet, of which 1238 square 
feet are tube surface, and 129 square feet firebox 
surface. It will be seen from these figures that the 
grate area is nearly one twenty-fifth of the total 
heating surface, a proportion necessitated by the 
slow rate of combustion per square foot of grate 
area which has to be adopted with the slack coal. 
The firebox is provided with three large firedoors 
placed side by side. The boiler pressure is 142 lb. 
per square inch. The wheel base of the engine is 
21 ft. 6.3in., and its weight in working order 
49 tons, of which 26 tons rest on the coupled wheels. 
Engines of this type pass freely round curves of 
300 metres (984} ft.) radius, and take trains weigh- 
ing 150 tons net (230 tons including engine and 
tender) up gradients of 1 in 200 at a speed of 
59 miles per hour, maintaining steam freely up 
such a grade 7$ miles long. In ordinary work 
these engines make a run of five hours’ duration, 
with only one stop of four minutes and three other 
stops of two minutes each. The engine exhibited 
is fitted with the Westinghouse brake very neatly 
arranged, and his workmanship is excellent. <A 
feature which appears rather strange to English 
eyes is the form of chimney adopted, this chimney 
being of rectangular section with great lateral spread 
at the base, so as to give an easy junction with the 
smokebox. This has become a favourite form of 
locomotive chimney in recent Belgian practice, and 
it is stated to give very good results with the soft 
blast required for the large grates burning small 
coal, 

Another locomotive for the Belgian State Railways 
is exhibited by the makers, the Société Anonyme 
de Marcinelle et Couillet. This is a six-coupled 
goods engine with inside cylinders and outside 
frames, the wheels being coupled by outside cranks. 
The valve gear (also inside) is of the Walschaert 
type, and the crankshaft is provided with a third 
bearing carried by a central frame. The motion 
bars are single and very massive. The springs are 
of the Belpaire pattern, and those of the leading 
and driving axles are connected by compensating 
beams, while a transverse compensating beam con- 
nects the trailing springs on opposite sides of the 
engine, so that the latter is practically carried on 
three points. The compensating levers work on 
knife-edges, a detail much adopted in Belgium. 
The boiler is of the Belpaire type, fitted with a 
chimney of rectangular section, and the firebox 
extends laterally over the frames for its whole 
length. 

A third locomotive for the Belgian State Railways 
is exhibited by the Société Anonyme des Forges et 
Fonderies de Haine St. Piérre. This is a very fine 
engine of an interesting type, it being employed 
for working mail trains weighing 110 tons net at 
a mean speed of 37} miles per hour over lines in- 
cluding gradients of 16 mm. per metre, or 1 in 
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624, it being stipulated that the speed at no part of 
the run should exceed 75 kilometres (46.6 miles) 
per hour. Between Namur and Courriere and 
between Jemelle and Libramont, these steep gra- 
dients extend for distances of 9.3 and 19.9 miles 
respectively, so that there is heavy work to do. The 
engine has eight wheels, of which three pairs are 
coupled. The diameter of the coupled wheels is 
5 ft. 6.9 in., while the leading wheels—the axle of 
which is fitted with radial axle-boxes—are 3 ft. 
5.7 in. indiameter. The cylinders, which are inside, 
are the same size as those of the engine shown by the 
Société John Cockerill, namely, 19.69 in. in diameter, 
with 23.62 in. stroke, and they are placed under the 
barrel of the boiler in the rear of the leading wheels. 
The valves are inclined, and the valve gear is of the 
Walschaert type, and is fitted with combined screw 
and lever reversing gear. The engine has outside 
frames, and the crankshaft is provided with a 
central bearing which is carried by a light frame or 
link which extends forwards to the cylinders to 
which it is attached by a joint allowing free vertical 
movement. This central frame is looped to clear 
the front coupled axle. The axles of the three pairs 
of coupled wheels are of course provided with out- 
side cranks, and the coupling-rods have solid bushed 
ends. The springs are of the Belpaire type, as is 
also the boiler. The firebox is of an irregular form, 
and extends laterally over the frames. Its grate 
area is even greater than that of the Société Cocke- 
rill’s engine, being no less than 62? square feet, 
while the total heating surface is 1588.2 square 
feet, of which 151.8 square feet are firebox surface, 
and 1436.4 square feet tube surface. In this engine 
it will be seen that the firegrate area is also a little 
under one twenty-fifth of the total heating surface. 
The boiler pressure is 142 lb. per square inch. The 
firebox is provided with two large double doors for 
convenience in firing the large grate. The weight 
of the engine is 48 tons empty, and 52 tons in 
working order, of which latter weight 42 tons rest 
on the coupled wheels. 

A fourth locomotive (No. 206) for the Belgian State 
Railways is shown by the Société Anonyme des 
Ateliers de Construction de la Meuse, of Liége. 
This is a small tank engine of a new type intended 
for working light trains. It has outside cylinders 
13.78 in. in diameter with 19.69 in. stroke, and 
three pairs of coupled wheels 3 ft. 11.2 in. in 
diameter. The valve gear is of the Walschaert 
type with well-designed details, and the coupling- 
rods have solid bushed ends on the leading and 
trailing crank-pins. The boiler is of the Belpaire 
type with square chimney, and it has a total heat- 
ing surface of 563.4 square feet, of which 68.3 square 
feet are firebox surface and 495.1 square feet 
internal tube surface. The grate area is 21.5 
square feet, or about one twenty-sixth of the total 
heating surface. The engine is fitted with the 
Westinghouse brake, and with a hand brake 
provided with equalising gear for equalising the 
strain on the brake blocks on the two sides of the 
engine. The engine has wing tanks carrying 900 
gallons of water, while the bunkers have a capacity 
of 71.5 cubic feet. The weight is 24.7 tons empty 
and 30.2 tons in working order. The workmanship 
of the engine is excellent, and the finish is stated to 
be that regularly adopted by the makers for their 
ordinary work. 

A fifth engine for the Belgian State Railways is 
shown by the Société de St. Leonard, of Liége. 
This engine, No. 200, is in general design and dimen- 
sions just like that last noticed. The makers, how- 
ever, have chosen to finish all the valve motion, 
&c., by the use of the buff wheel or some kindred 
appliance, thus imparting to these parts an ex- 
tremely high polish which has led many visitors to 
believe that they were nickel plated. 

MM. Carels Fréres, of Gand, exhibit the pas- 
senger locomotive, of which we gave a two-page 
engraving with our number of July 5, and which we 
described fully at the time (vide page 8 ante). This 
engine is also for the Belgian State Railways, and 
is the sixth locomotive for these lines exhibited at 
Paris. As we have described it so recently we need 
not enter into many details here, but we may say 
that it is of a type designed by M. Leon Bika, the 
engineer-in-chief of the Belgian State lines, for 
working fast passenger traflic over heavy gradients. 
It is a six-wheeled engine with the driving and 
trailing wheels coupled. These wheels are 5 ft. 
10.87 in. in diameter, and the cylinders, which are 
inside, are 18.1 in. in diameter with 24.01 in. stroke. 
The frames are outside and there is a central frame 
carrying a third bearing for the crank axle. The 








boiler is of the Belpaire type with 1183 square 
feet of heating surface, of which 129.2 square feet 
are firebox surface and 1053.8 square feet tube 
surface ; the firegrate area is 36.6 square feet. The 
weight of the engine is 42 tons in working order. 

The Société Anonyme ‘‘ La Metallurgique,” of 
Brussels, exhibit a combined engine and carriage 
intended for traffic on local lines. This engine has 
four coupled wheels, and in addition to these engine 
wheels proper four other wheels situated under a 
long extension of the engine frame. On this exten- 
sion a carriage body is mounted, this body having 
its own underframe which rests upon three pairs of 
springs interposed between it and the engine frame. 
The carriage body contains one first-class, one 
second-class, and two third-class compartments. 
The engine has outside cylinders and valve gear, the 
latter being of the Walschaert type. The boiler 
has a very short barrel and a Belpaire firebox fired 
from the side. The chimney is of square section. 
The workmanship of both engine and carriage is 
excellent. 

The same makers also exhibit a six-coupled goods 
engine constructed by them at their Tubize works 
—they have works at Tubize, Nivelles, and La 
Sambre—in 1869. This is a good plain engine with 
outside cylinders and valve gear, and a Belpaire 
boiler ; it is exhibited after having run 712,000 
kilometres (442,420 miles), and appears in excellent 
condition. 

A third engine by the same makers is exhibited 
by the Société Nationale des Chemins de Fer 
Vicinaux, of Brussels. This is a tramway loco- 
motive for a line of metre gauge, and has six 
coupled wheels 2 ft. 9 in. in diameter. The 
cylinders, which are outside, are 13.78 in. in dia- 
meter, with 14.17 in. stroke. The valve gear is of 
the Walschaert type, and is characterised by some 
special features of detail. The boiler is worked at 
a pressure of 170 1b. per square inch, and has a 
total heating surface of 370 square feet, of which 
47 square feet are firebox surface and 323 square 
feet tube surface ; the firegrate area is 8.28 square 
feet. The tanks carry 517 gallons of water, and 
the fuel bunkers have a capacity of 26} cubic feet, 
while the weight of the engine is 19 tons empty and 
24 tons in working order. 

The Société Nationale des Chemins de Fer 
Vicinaux are also the exhibitors of a smaller tram- 
way locomotive for the metre gauge, constructed 
by MM. Emile and Jules Halot (formerly Cail, 
Halot, and Co.), of Brussels. This engine, which 
weighs 15 tons empty and 18.78 tons in working 
order, is also a six-coupled engine with outside 
cylinders and valve gear. The cylinders are 11 in. 
in diameter with 14.17 in. stroke, and the diameter 
of the coupled wheels is 2 ft. 8.76in. The boiler 
has a total heating surface of 385.7 square feet, it 
being thus larger than that of the larger engine 
just noticed. Of the heating surface just given, 
43.9 square feet are firebox surface and 331.7 square 
feet tube surface ; the grate area is 7.6 square feet. 
The tanks of this engine carry 440 gallons of water, 
and the fuel bunkers have a capacity of 23 cubic 
feet. 

Lastly amongst the Belgian exhibits we must 
mention that MM. Emile and Jules Halot show a 
fireless locomotive on the Lamm and Francq system 
for a tramway of normal gauge. 

Italy.—The locomotive practice of Italy is repre- 
sented by three engines, two of them shown by 
railway companies and one by a private firm. Of 
the locomotives shown by the railway companies 
that exhibited by the Strade Ferrate Meridionale is 
an eight-wheeled engine, No. 1859, built at the 
Verona works of the company. It has four 
coupled wheels and a four-wheeled bogie at the lead- 
ing end. The cylinders are outside with the valve 
chests on top, but the valve - gear—which is of the 
Stephenson type—is inside, the valves being worked 
through rocking shafts. The crosshead guide bars 
are single, and are of very substantial proportions ; 
the coupling-rods have solid bushed ends. The 
boiler has an extended smokebox after the American 
fashion, and the chimney is of the Sinclair type. 
The engine is accompanied by a six-wheeled tender, 
and the finish is excellent. 

The other company, the Strade Ferrate del Medi- 
terraneo, which works the Mediterranean section 
of the Italian railways, also shows an eight-wheeled 
engine with four coupled wheels and a four-wheeled 
bogie at the leading end. This engine, No. 1701, 
was built at the company’s works at Turin ; it has 
outside cylinders and valve gear, the latter being 
of the Gooch stationary link type. The boiler car- 





ries a pressure of 142 1b. per square inch and has a 
long firegrate (partly inclined) extending over the 
trailing axle. The firebox casing is round-topped 
but is stayed direct to the firebox crown. The 
springs of the coupled wheels are provided with 
india-rubber cushion springs at the ends. This 
engine, like the last, is well finished and is accom- 
panied by its tender. 

The third Italian locomotive is one constructed 
by Messrs. Miani Silvestri and Co., of Milan, and 
it is accompanied by its tender and by a complete 
train of seven carriages all by the same builders, 
the whole forming one of the most important 
exhibits in this section. The engine has ten wheels, 
of which six are coupled, the other four belonging 
to a bogie at the leading end. This bogie is placed 
entirely in front of the cylinders, which are outside, 
as is also the valve gear ; the piston-rods are carried 
through the front cylinder covers. The engine is 
intended for the South Italian railways and is 
adapted for heavy work. The workmanship of the 
engine is very good, but there are signs of more 
file finish about the details than our locomotive 
engineers consider desirable. 

Switzerland.—The three locomotives by which 
Switzerland is represented are all built by one firm, 
the Schweizerische Locomotiv - und - Maschinen 
Fabrik, of Winterthur, works of which Mr. Weber 
is now thedirector. One of these engines is No. 45 
for the Jura-Berne-Lucerne Railway. It is an 
eight-wheeled engine, three pairs of wheels being 
coupled, and there being a pair of small leading 
wheels. The engine is compounded on the Mallet 
system, the cylinders being outside with the valve 
chests on top. The valve gear (Stephenson’s type) 
is inside, and the valves are worked through rock- 
ing levers, the spindles being flattened to allow 
them to spring through the distance due to the 
versed sine of the arc described by the rocking shaft 
arm. The piston-rods are carried through the front 
covers, and the coupling-rods are of I section. The 
glands and clack-boxes are nickel plated. The 
engine is accompanied by a four-wheeled tender 
carrying 1496 gallons of water, and is fitted with 
the Westinghouse brake. 

The next engine is a rack locomotive for a metre 
gauge, and it is arranged to work with a central 
rack for steep gradients, and by simple adhesion on 
other parts of the line. It is intended for the 
Brunnig line, which is worked by the Jura-Berne- 
Lucerne Company. It has four wheels coupled by 
rods of I section to a central shaft, which carries 
the rack wheel, and which is connected by gearing 
to the crankshaft, the latter being driven by a pair 
of inside cylinders. The engine has outside frames. 
The boiler is tilted with regard to the frames, so 
that the barrel is horizontal when the engine is on 
the steep gradient. 

The third engine is No. 9, for the Mount Pilatus 
Railway, a line of 31} in. gauge, which is 15,147 ft. 
in length, with a difference of level between the 
two terminal stations (Alpnacht Stadt and Pilate 
Kuhn) of 5343 ft., the maximum gradient being 48 
per cent. This engine is four-wheeled, and is pro- 
vided with rack gear, the rack being double, and 
being engaged by a pair of wheels revolving in a 
horizontal plane. The cylinders are outside, and 
the valve gear is of the radial type. The boiler has 
a very short barrel, and stands transversely to the 
line of rails. The engine is accompanied by a four- 
compartment carriage. The workmanship of all 
these Swiss engines is excellent. 

United States.—American locomotive practice 
cannot be said to be represented at all at the Paris 
Exhibition, as the only engine exhibited from the 
United States is a small locomotive for a 3-ft. 
gauge, constructed by Messrs. H. K. Porter and 
Co., of Pittsburgh. This is a little six-wheeled 
tank engine, having four wheels coupled, outside 
cylinders and inside valve gear, the valves being 
worked through rocking shafts. The boiler has 
no glass water gauge—only three gauge cocks—and 
the safety valve lever is connected by a rod coupled 
to an elliptical spring without index. The rods are 
finished black and painted, and the finish generally 
is rough, the engine being altogether of a cheap 
type. 

We have now completed our general survey of 
the locomotives at the Paris Exhibition. Of many 
of the engines noticed, we shall, in due course, 
publish complete descriptions and engravings, while 
in other cases we shall illustrate special details, 
many of the latter being exhibited separately by the 
different French railway companies in the gallery 
of the Machinery Hall. 
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Recherches Expérimentales et Théoriques sur les Equicibres 
eo By M. H. Le Cuatevier. Paris: Vve. Ch. | 
unod. 


In the work before us M. Le Chatelier deals with 
chemical processes, their conditions and their limits, | 
in a very instructive and somewhat novel manner. | 
We shall indicate here the line of argument he has 
adopted: the particular theoretical conclusions at 
which he arrives refer to the characteristic function 
of Massieu, the principle of entropy of Clausius, 
and the principle of Gibbs, and they could not, 
therefore, be profitably discussed in this review. 

At the beginning of this century John Dalton 
taught us that chemical combinations take place in 
definite proportions, and in multiples of these pro- | 
portions. It was soon observed, however, that | 
these combinations are rarely, if at all, complete. | 
Besides the resulting products expected, we always | 
find some of the original constituents which might, 
one would think, also have combined. Half a 
century later we learned the reason of this, in the | 
case of a certain—at first very small—group of | 
reactions. Berthelot and St. Gilles established that | 
in etherification, the reaction of the acid on the | 
alcohol, and the inverse reaction of the water on the 
ether, limit each other, and that the relative propor- 
tions of the different compounds are the same, 
whether the reaction proceeds in the one or in the | 
other direction, provided that a state of equilibrium | 
be reached. Soon afterwards Sainte-Claire Deville’s 
‘* Lecons sur la Dissociation” announced that these 
apparently exceptional cases, confined to transfor- 
mations of little energy, were only the more striking 
exemplifications of a universal law. The question 
has clearly its practical importance. In the blast 
furnace iron oxide is reduced by carbonic oxide, the 
latter being at the same time oxidised to carbonic 
dioxide. As the furnace gases always contained 
considerable quantities of carbonic oxide, it was | 
thought possible to render the reactions more com- | 
plete by increasing the height of the furnace. 
Thus furnaces 100 ft. high were built, but the pro- | 
portion of uncombined carbonic oxide was not | 
diminished (the author does not mention that the | 
nature of the fuel may make very high furnaces 
advisable). M. Le Chatelier considers that a| 
laboratory experiment might have settled the ratio | 
CO :CO,, which is little dependent on pressure | 
and temperature, as the reactions involve neither | 
change in volume nor great liberation of heat ; and | 
thus considerable expense and disappointment | 
might have been avoided by judicious laboratory | 
investigations, here and in other instances. It is | 
not the author’s object, however, to show how to | 
conduct such investigations. His contribution to | 
the question is essentially, though not exclusively, | 
theoretical, and the treatment mathematical. The | 
selection of units, metre, kilogramme, c., for 
instance, is a concession to the practical side. | 

The first part of the book under notice deals with | 
the rigorous laws of equilibrium ; the second, more 
practical part, with approximate laws of equilibrium ; 
the third, very short part, summarises the results 
under the above-mentioned law on the properties 
of matter. In the whole, the author refrains from 
speculative hypotheses. One of the chief points 
which M. Le Chatelier wishes to elucidate is the 
perfect analogy and continuity of physico-chemical 
and mechanical phenomena. The combination of 
hydrogen and oxygen to form water does not appear 
to resemble the expansion of a piece of india-rubber. 
The expansion and final volatilisation of sulphur 
seems to offer a more tangible analogy. But neither | 
the india-rubber nor the sulphur undergo changes | 
of a simple character, as with the rising tempera- | 
ture the coefticients of expansion, the specific heats, 
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speaks of factors of equilibrium. A system is in| ment of equilibrium without specification of the con- 
equilibrium if it cannot undergo deformation nor | ditions is of course devoid of sense. If the centre 
variation in the proportions of its constituents, |of gravity of a floating body is shifted the body 
unless in consequence of variations of the condi- | will immediately assume a different position, and 
tions ; and if it returns to its original state when | will return to its previous position on the original 
the original conditions are re-established. This conditions being restored. om the reversibility is 
means that a system in equilibrium can only manifest. The melting of solids, the dissociation of 
undergo changes of a reversible character. To each | water vapour, are also reversible processes. The de- 


and other properties change at every moment. | possible reaction corresponds a particular state of composition by heat of carbonate of lime into lime 
M. Le Chatelier eschews the term forces; he’ equilibrium, and strictly speaking the simple state- and carbonic acid will be arrested at certain tempera- 
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tures owing to the pressure of the gas liberated, 
will restart at higher temperature when the gas 
requires a higher tension, and be rearrested at lower 
temperature when the tension is again reduced ; 
the cycle requires afew hours. The transformation 
of the one modification of sulphur into the other 
requires a few days, and the time factor may become 
so great, as in the etherification process whose com- 
pletion demands years, that the reversibility of the 
phenomenon may altogether be masked. In other 
cases an irreversible alteration of one of the bodies 
present conceals the reversibility of the chief reac- 
tion, 

Other processes, apparently reversible, are not 
strictly so, just as the flow of water from a higher 
to a lower level is not a directly reversible pro- 
cess—although the water may be pumped back and 
the process repeated—because the action can only 
take place in one direction. Thus the yellow 
iodide of mercury spontaneously yasses into the 
red, and the red may be retransformed into the 
yellow either by dissolving it in alcohol and 
recrystallising, or by heating it to 160 deg. Centi- 
grade. There is aclosed cycle of transformations, 
but reversibility only at the one temperature of 
160 deg. The same applies to the passing of the 
ordinary white phosphorus into the red modifica- 
tion; this transformation takes place gradually, 
the red phosphorus may then be volatilised and 
recondensed as white phosphorus. The transforma- 
tion is no doubt reversible at some particular tem- 
perature, but we do not know yet at which. 

The sense of a transformation of the equilibrium 
is defined by the following law: Any variation of 
one of the factors of the equilibrium produces a 
transformation of the system, tending to impart to 
the respective factor a variation of the opposite 
sign. This is nothing but the rule of action and 
reaction. The passive resistances, corresponding to 
mechanical friction, offer great obstacles to chemical 
combinations. They prevent systems out of equili- 
brium from approaching their position of stable 
equilibrium and oppose action in any direction ; 
they may be overcome by heat. Sometimes an 
infinitely small increase of one of the factors of 
temperature, electromotive force, or pressure, may 
suffice to bring about radial changes ; examples are 
the fusion of solids, electrolysis, and dissociation. 

The experimental researches, some of which the 


author made together with M. Van T’ Hoff, concern 
dissolution of solids, liquids, and gases; tensions, 


decompositions, precipitations, &c. Among M. Le 
Chatelier’s other experiments we may mention the 
oxidation of silver in sealed glass tubes which com- 
mences when the pressure reaches fifteen atmo- 
spheres. The book will be found very interesting 
and the language clear, as the author is fortunate 
in the selection of his analogues and similes. French 
names predominate rather strongly; Professor 
Williamson is, for instance, generally credited here 
with having given us the theory of etherification, 
while M. Le Chatelier speaks only of the researches 
of MM. Berthelot and Saint-Gilles, as mentioned 
above. 


The Lixiviation of Silver Ores with Hyposulphite Solutions, 
with Special Reference to the Russell Process. By Car 
A. Srereretpt. New York: The Scientific Publishing 
Company. 1888. 

The value of lixiviation processes for the extrac- 
tion of silver from certain ores and ore-residues 
(tailings), is gradually becoming more and more 
appreciated by those engaged in mining and metal- 
lurgical operations, and there is but little doubt 
that lixiviation is destined to play an important 
part in competition with more costly and somewhat 
objectionable amalgamation. 

The present volume may therefore be regarded 
as a useful addition to our metallurgical literature, 
more especially as it treats the subject both 
thoroughly and practically. 

The reader is first told in vn introduction what 
the process is, its advantages and its disadvantages. 
He learns that it is essentially a chemical process, 
depending for its success on the judicious employ- 
ment of several delicate chemical compounds and 
involving some very complicated chemical reactions. 
The author therefore wisely starts his book proper 
with the ‘Chemistry of the Lixiviation Process,” 
to which the whole of Part I. is devoted. The 
various chemicals required are detailed and their pro- 
perties, in the forms they are employed and so far 
as they affect the process, are discussed at length ; 
whilst the changes which take place under the 
influence of the numerous and varying conditions 





incident to the treatment of ores of different com- 
position in different districts, are explained as clearly 
as possible. It is interesting to note for instance 
how, by reason of a very slight difference in the 
solubilities, lead may be separated by means of 
sodium bicarbonate, not only from silver, copper, 
&c., but even from calcium when all are present 
in a hyposulphite solution (pages 29, 30, 172, and 
supplement No. 1). Again, in refining sulphides by 
the humid processes, page 178 et seq., it is demon- 
strated how even waste products of the process may 
be made most useful agents, by the intelligent 
application of chemical knowledge. Directions for 
preparing and testing the different solvents and for 
the assay of ores as regards their suitability for 

treatment by lixiviation, are included in Part I. 
Part II. treats of the practical application more 

especially of the Russell process; the plant, 
utensils, &c., are described in detail both as regards 
construction and materials to be used, then the lixi- 
viating solutions are considered and the modes and 
methods of applying them to the ores are discussed 
and described. The precipitation of the silver and 
copper as sulphides, the collection, filter-pressing, 
drying these precipitated sulphides, and the ulti- 
mate refining, already referred to, all follow in due 
course. The prices of the various parts of a lixi- 
viation mill, in America, are given in detail ; and 
the cost of the whole mill, it is said, would be at 
least 30 per cent. less than that of an amalgamating 
mill of equal capacity, whilst from data supplied 
in the book it seems that ‘‘in a well-constructed 
lixiviation mill, the total expenses for treating 
75 tons raw ore per day should not exceed 3 dols. 
per ton.” In the last chapter the working results 
of the Russell process in different mining districts 
are compared with the amalgamation and also with 
the ordinary lixiviation processes with the result that 
it shows up to great advantage. A great feature 
of the Russell process is the use of a solution of 
the double hyposulphite of sodium and copper first 
prepared by Lenz; this solution is capable of ex- 
tracting silver from ores which are not touched by 
mercury, and moreover its use does not require 
the ore so completely chlorodised ag is the case 
when employing the ordinary lixiviation process. 

It seems to us that some confusion may arise from 
the indiscriminate use of the terms ‘‘ chloridise ” 
and ‘‘chlorinate” or their derivatives, as at page 60; 
more especially as the author has laid great stress 
on attaching definite meanings “to certain terms 
used promiscuously by other writers.” The free 
use of chemical formule presumes a fluency in 
chemistry which may not be possessed by all those 
who wish to read this book ; the term formula is 
employed by the author, as at pages 21, 39, to 
express what is generally known as an equation. 
Such expressions as ‘‘c, p. iodine,” page 162, may 
perplex. The system adopted by the author for 
numbering his paragraphs is all very well for number- 
ing houses, but does not appear to us as convenient 
for the present purpose as simple page references. 

We owe a debt of gratitude to the author for 
pointing out our faults ; take for instance page 15, 
where the author comments on the inexcusable use 
of 24, instead of 23, as the equivalent of sodium by 
English manufacturers, and rather caustically cha- 
racterises it as ‘‘ one of the numerous mysteries and 
humbugs of English commerce.” On page 16 again 
attention is called to the low quality of sodium 
hyposulphite of English manufacture. Altogether 
the book is an excellent treatise on a useful process 
and is well up to date. 

The Telephore. By Witu1AM Henry Prerce, F.R.S., and 
Jutius Marer, Ph.D. London; Whittaker and Co. 
and George Bell and Sons. 

The telephone has become such an important 

agency in business life, that a book dealing with it 

cannot fail to be received with interest. ‘The first 
object of the general reader is to find out why the 
telephone service is so bad, and to see if there is 
any hope of its speedy amendment. The former of 
these points is easily elucidated, but as to the latter 
he will find but little information in the volume 
before us, the impression left on his mind being 
that conversation by telephone is always more or 
less difficult, except in Newcastle, where the service 
is carried out by the Post Office. The authors have 
not ventured to prophesy as to what the future 
development of the telephone will be, and those 
who are undecided whether to cease their sub- 
scriptions or to still continue them in hopes of some 
amelioration of their present annoyances, will 
not be able to borrow any assistance from this 





book to aid them in coming to a determination. 
The greater part of the work is devoted to descrip- 
tions of apparatus, very much space being given to 
the switchboards and other appliances at central sta- 
tions. Among the latter there are full accounts of 
the Post-Office system, the German system, the 
French system, the Swiss system, the Law system, 
the Mann system, Naglo Brothers’ system, the 
Chinnock system, the Western electro-multiple 
switchboard, the Manchester Exchange system, and 
amany others. All these, however, are reduced 
in value by the very poor engravings employed for 
their elucidation; many of the illustrations are 
so indistinct as to be quite worthless. 

Very considerable discretion has been used, and 
rightly so, in choosing for notice telephone appa- 
ratus which has either a scientific or a commercial 
interest. Great numbers of receivers and trans- 
mitters have been omitted for want of space, but 
we are surprised to find no reference to the tele- 
phone of Professor Sylvanus Thompson, which was 
exploited by the New Telephone Company. This 
instrument is extremely original, and although the 
directors have, since the publication of this volume, 
hauled down their flag before the omnipotent United 
Company, yet this in no way detracts from the 
scientific interest of the Thompson telephone. 

The volume commences with two short chapters 
on sound and speech, and on induction ; then follow 
chapters on the Bell telephone, carbon transmitters, 
the theory of the telephone, telephone receivers, 
special telephones, and on the comparative effi- 
ciency of some transmitters. Then come chapters 
on wire and auxiliary apparatus, followed by nine 
chapters on central stations. Of the remaining ten 
chapters three deal with the case of several sub- 
scribers being placed on one circuit, one with 
multiplex and long distance telegraphy, and the 
remainder with miscellaneous matters of smaller 
importance. At the present time, when the tele- 
phone patents aré drawing towards their termina- 
tion, and the crowd of inventors who have hitherto 
found no outlet for their ingenuity, are beginning 
to look forward to an unrestricted trade, a volume 
of this kind will be doubly welcome. It is written 
by practical men, and Mr. Preece has access to’ 
information which would probably be denied to 
most persons, 


A General Formula for the Uniform Flow of Water in 
Rivers and other Channels. By E,. GANGUILLET and 
W. R. Kotter. Translated from the German, with 
Numerous. Additions, &c., by R. Hesine and J. C. 
TRAUTWINE, Jun. London: E. and F. N. Spon, 1889, 
(Pages xxiii. + 240, and 8 Plates.) 

This work is chiefly a translation with numerous 
additions of the second German edition (1877) of 
Messrs. Ganguillet and Kutter’s work. An English 
translation of the original as it appeared in the 
numbers of the Cuwltwr-Ingeniewr was made by Mr. 
L. D. A. Jackson in 1876, by which this now cele- 
brated formula has become well known to English 
readers. The present translation has the author’s 
expressed approval, and has the advantage of a 
short preface and ‘of a supplement (11 pages) by the 
authors, and of several appendices (28 pages) partly 
from other works of the authors, partly additional 
matter : amongst these is a good description of the 
construction and use of the diagrams by which the 
formula may be simply and quickly used ; these 
diagrams to a great extent do away with the neces- 
sity of Tables, which—to be of any practical use— 
must be very extensive. 

The translators have added very greatly to the 
value of the original work by extending a Table of 
the hydraulic elements of gaugings upon which the 
‘formula was based, which embraced only 81 gaug- 
ings in the original ; the new Table contains those 
of over 1200 gaugings in 300 channels, both closed 
and open, of very varied kind. These include the 
data of many great experiments published since 
the date (1877) of Kutter’s work, ¢.g., orkee 
(N.W.P. India), 1881; Sudbury (Massachusetts), 
1880; Missouri, 1879; Mississippi, 1881-82 ; Irra- 
waddi, 1882. An odd mistake occurs on page 180, 
by which the Sol4ni Aqueduct of the Ganges Canal 
(N.W.P. of India) is located in Burmah. 

From this extensive Table an interesting result 
comes out, viz., that the ‘‘ coefficient of roughness” 
of the channel in this formula (denoted by 1), 
which had been supposed (or perhaps intended ?) to 
be constant for each channel, is really to some 
slight extent variable as follows : 

1. Decreasing with increase of hydraulic mean 
depth. 
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2. Increasing with increase of velocity when 
high enough to cause erosion. 

3. Decreasing with increase of slope in smooth 
channels, and increasing with increase of slope in 
rough channels. 

From this it seems evident that the so-called 
‘‘ coefficient of roughness” (of this formula) is not 
really solely a modulus of the roughness of banks 
and bed, and therefore the form of the formula is 
imperfect. 

The interest of the work is increased by a brief 
memoir (2 pages) of Herr Kutter, who died in May, 
1888 (during the preparation of this work), univer- 
sally regretted ; and also by a list of his works on 
hydraulics. 

Lockwood’s Dictionary of Mechanical re osama | Terms, 
Edited by the Author of ‘* Pattern Making.” London: 
Crosby Lockwood and Sons. 

There are certain books which a reviewer can read 

for afew minutes then put aside to be taken up 

again without any fear of losing the context; a 

dictionary is eminently a work of this class. Such 

a dictionary as this one issued by Messrs. Lockwood 

is not without interest, for in looking through its 

pages the eye is constantly meeting old familiar 

‘‘shop” terms, and it is satisfactory to note the 

concise and lucid methods employed of explaining 

their meaning. The work will no doubt prove a 

valuable addition to a reference library. 
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NEW DOCKS AT GLASGOW HARBOUR. 
_ Tue Clyde Trustees have at present in progress an 
important extension of the harbour accommodation at 
Glasgow, of which we give several illustrations on 
pages 164 and 165. The policy of the Trustees 
might be called one of progressive legislation—on the 
one hand not unnecessarily delaying the extension of the 











Glasgow Harbour and Docks. 
— 1888-9. 1862-3. 
Length of quays r --|10,9563 lin. yards| 4376 lin. yards 
Area of waterspace .. --| 160$acres 70 acres 
Area, quay, road, and shed 
space .. +6 «s ae 74 29, 
Arca shed space oh . ry He 
», timber yard = lat, » 
Revenue of Clyde Trust 311,495/. 1s. 6d.| 118,083/. 7s. 10d. 
Amount of Parliamentary 
borrowing powers .. - -/6,250,0007. Os. Od./2,000,0007. Os. Od. 
Debt of Clyde Trust .. -. 4,547,5461. 88, 2d./1,319,7701. 188, 9d. 
Tonnage of vessels, ante. ” 3,337,670 1,529,779 
> outwards 3,300,706 1,527,389 
Greatest draught of vessel ..| 95 ft, 21 ft. 








harbour to meet the growing trade, and on the other 
hand not overweighting the finances of the Trust by 
carrying out additions beyond the legitimate require- 
ments. It isnot our intention, however, to recount 





the history of these operations. That was very well 
done at the meeting in Glasgow of the Institution of 
Naval Architects,* by Mr. James Deas, C.E., the 
engineer of the Trust, to whom probably more than to 
any other belongs the credit of the beneficial changes 
in the widening and deepening of the river and the 
enlarging of the harbour. We may, however, give a 
few figures which show the progress made in the past 
quarter of a century, during the greater part of which 
time he has been engineer. 

The following Table shows the harbour accommoda- 
tion at Glasgow as at June, 1888. Theupper harbour, 
it should be explained, includes that part of the river 
between Jamaica and Victoria Bridges, while the 
lower harbour comprises the part of the Clyde between 
Jamaica Bridge and Govan Ferry : 
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yards | acres |sq. yds. | acres ft. 
Upper harbour 5054 2.80 | 1,327 | 20.16 |15 to 17 
Lower _,, .| 6,287 40.63 | $3,628 | 101.29 |24,, 28 
Kingston Dock ..| 880 3.74 | 8,936 5.88 23 ,, 24 
Queen’s a -| 3,334 27.50 | 40,714 33.75 (27 ,, 
Totals .. = ../10,956} | 74.67 |134,605 160.53 





Notwithstanding the progress thus indicated it was 
found that the quayage, &c., was inadequate, and the 
Trustees promoted a Bill in Parliament in 1883 to 
execute works embracing extensive tidal docks at 
Cessnock, a district south of the harbour and nearly 
two miles from Glasgow, two large graving docks, a 
long stretch of new wharfage at Kelvinhaugh, and a 
passenger wharf at Govan. With the exception of the 
latter wharf, the other extensions have only been car- 
ried out in part. A portion of the Kelvinhaugh wharf 
has been constructed (see plan, Fig. 1), and the Point- 
house-road there diverted northwards so as to enable 
the American cattle lairage and abattoirs to be 
increased, but the slips for repairing ships behind 
Kelvinhaugh wharf (see Fig. 1) are not yet interfered 
with. The entrance quay and the entrance walls of the 
Cessnock Docks and a portion of the north quay wall of 
the outer dock have been constructed (see Fig. 1). We 
give several plans and sections illustrating the works 
and the method of execution. It has been thought 
desirable to change the plan of the docks, and a Bill 
for this purpose was promoted in the present session 
of Parliament ; but owing to a technical objection on 
the standing orders by the authorities of the burgh 
of Govan, in which the docks are situated, the Bill 
had to be withdrawn. The idea of altering the plan, 
however, has not been departed from, and only such 
part will be presently proceeded with as can be 
executed consistent with the new plan, which we 
now illustrate and describe, 

It was originally intended to make the docks of two 
tidal basins, an outer or northern and an inner or 
southern dock, as shown by the shaded parts of plan 
(Fig. 1). The former was to run parallel with the 
present harbour to a length of 1950 ft., the width at 
the west end being 250 ft., narrowing to its eastern 
extremity to 200 ft. The southern dock was to consist 
of an outer branch and an inner branch with central pier 
forming a ‘‘tongue, ’similar to that which in the Queen’s 
Dock has proved so useful in affording accommodation to 
Indian, American, and colonial liners, The entire length 
of this southern dock was 2100 ft., and the extreme 
breadth 920 ft. Provision was made in the southern 
dock for two graving docks each 600 ft. long. The 
northern and southern docks were to be connected by 
an entrance basin having a width of 180 ft. and 500 ft. 
long between two swing bridges to carry the traffic of 
Govan-road, which was to be diverted a short distance 
south to admit of the formation of the northern tidal 
dock. The tramway lines are represented by dotted 
lines (Fig. 1). The duplication of the swing bridges was 
to obviate any stoppage of road traffic when a vessel was 

oing in or coming out of the dock. This connectin 

asin, with its two swing bridges, was recognised ail 
along as an objectionable part of the scheme, but it was 
rendered necessary owing to the situation of the pro- 
posed new Govan-road. It is now desired to divert 
the Govan-road still further south clear of a complete 
dock, and thus do away with the necessity for any 
swing bridges or connecting basin, and give what both 
the Vale of Clyde Tramway Company (whose steam 
cars traverse Govan- road) and the Govan Commis- 
sioners desired when the Bill for the docks was before 
the Committee of both Houses of Parliament in 1883 
—a solid road without interruption of any kind. The 
roads to Govan and to Paisley respectively diverge 
at Paisley-road tollbar, a point 667 yards east of the 
eastern end of the docks. Equidistant between 
those roads is a thoroughfare called Craigiehall- 
street, but although in line with the tollhouse it 





* See ENGINEERING, vol, xlvi., p. 93. 








has no direct outlet to it. The Clyde Trustees pro- 

e to make a new road, 60 ft. wide, from Paisley- 
road tollbar to Craigiehall-street, to utilise that street 
and to carry a new road from its west end southward, 
and then westward, along the south side of the pro- 
posed docks, to the existing Whitefield-road, which 
skirts the western side of the docks, to the present 
Govan-road which it joins nearly opposite the entrance 
to the docks from the river. This road is shown by a 
double line on plan (Fig. 1). The north side of the 
road, where it passés along the south side of the docks, 
is about 1500 ft. from the face of Plantation Quay, 
which is the south side of the River Clyde. 

We show on the plan (Fig. 1), not only the new 
scheme, but also the old scheme, the latter being 
shaded, while the former is marked by clear black 
lines. On the cross-section (Fig. 2) is shown the rela- 
tive widtks of the three basins and quays. Here 
it may be noted that the new scheme gives 3817 
lineal yards of available quayage against 3520 lineal 
yards in the old scheme. There is no provision made 
for graving docks. This is, however, unnecessary, for 
less than 24 years ago a splendid new graving dock 
was opened on a site alongside the old graving dock, 
and at the entrance to the large tidal docks at Cess- 
nock. This new graving dock, which is indicated on 
the plan, is 575 ft. long on the floor from the inside of 
caisson, 52 ft. 4 in. wide at bottom, 92 ft. wide at top. 
The width of entrance is 57 ft. 6 in. at bottom and 
67 ft. at top. The depth at the centre of the sill at the 
average high-water level of ordinary spring tides, is 
22 ft. 10in. It was constructed by the Trustees 
without the aid of contractors, under the immediate 
direction of Mr. Deas. 

The new tidal docks, according to the design which 
the Trustees now desire to carry out, as the plan 
and cross-section (Figs. 1 and 2 respectively) show, 
consist of three basins parallel with each other, and a 
wide canting space immediately inside the entrance, 
Some idea of the capacity may be formed when it is 
stated that a vessel 850 ft. long could be canted here. 
The width of each dock is 200 ft., and of the quay 
between each dock 250 ft. The length of the water 
area of the dock is 2000 ft., and the extreme width 
1100 feet. The ground, it may here be remarked, is 
rectangular in form. It was purchased bythe Trustees 
a number of years ago in view of ultimate harbour 
extension in that direction, so as to prevent it being 
built upon, which would have made it unavailable for 
dock accommodation, owing to its greatly increased 
value. By this act of foresight an immense saving to 
the Trust has been effected. 

As already stated, the walls of entrance and part of 
the north quay wall of the northern basin have been con- 
structed, and the Trustees are pushing on the extension 
eastward of that wall, and they will construct the 
south wall, which is similar in the case of the design 
authorised in 1883 and the plan now desired. There 
is about 500 ft. of the north wall partly completed or 
in progress, and of this part of the work with the 
entrance quay we give a plan and a section, with 
two cross-sections, which show the arrangement of 
the structure (Figs. 3, 6, and 7). The Trustees have 
decided to construct the whole of the quay walls on 
triune concrete cylinders, as illustrated (Figs. 4 and 5). 
These were first adopted by Mr. Deas in 1869 for the 
substructure of the quay walls in Glasgow Harbour in 
place of the former mode of timber piling, and since 
then upwards of 24 miles of quay walls have been built 
on such, also crane seats, Queen’s Dock swing bridge 
seat, entrance walls, and apron of the new or No. 2 
graving dock and of the Cessnock Docks. These re- 
quired the making and sinking of 54 miles of singleand 
triune cylinders. The shape and character of these 
triune cylinders will be seen from the plans (Figs. 4 
and 5) and from the illustration of the platform where 
they are made (Fig. 8). They consist of concrete, in 
the proportion of five of grave] and broken stones to 
one of Portland cement, formed in wooden frames on 
platforms. The internal diameter of the cylinders is 
5 ft. 9$in. The division into three or four pieces re- 
spectively, is accomplished by movable iron plates 
which are withdrawn a few hours after the concrete is 
putin. They are made in courses of three and four pieces 
to break bond one course with the other. The courses 
are about 2ft. 5in. thick. Fourteen of these courses, and 
a cast-iron shoe at the bottom, go to make up one grou 
of triune concrete cylinders, the total height of which 
is 36 ft. 2in., while the total height from bottom of the 
shoe to the top of cope is 55 ft. The front of the top 
course of cylinders is made square to support the ashlar 
of face of superstructure, and it finishes at 7 in. above 
low-water level. The courses are made in pieces for 
facility in lifting. The cylinders are sunk to the depth 
of 55 ft. below cope level, to enable a depth of 25 ft. 
at low water and of 36 ft. at high water to be obtained. 
In placing the cylinders in the trench they are dove- 
tailed, as it were, into each other, two cylinders being 
in front, in the one case, and one in front in the next, 
and soon. They are sunk as close to each other as 

ssible, the material being dug out by Deas and 
Motene diggers, and to sink them to their full depth 
from 300 to 400 tons of cast-iron weights of the shape 
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of the cylinders are required. To close up the joints 
between the triune groups of cylinders a choke pile 
28 ft. long by 10 in, square is driven angle-ways so that 
the corners press on the cylinders on each side. At 
the entrance to the dock, as is shown on plan 
(Fig. 4), the triune cylinders are bound together by 
ordinary steel rails, 

The walls above the triune cylinders consist of grano- 
lithic faced concrete ashlar, made in moulds on the 
ground, the granolithic face being 6in. thick, cham- 
fered on both upper and under edges (see Figs. 6 
and 7). The stones are about 4 ft. long and 2 ft. 
broad, and are in courses of from 15 in. to 18 in. 
thick, with two stretches to one header, which are 
4 ft. long, and are formed end up on the platform. 
The face of wall has a batter of 1 in12. The back of 
the wall consists of heavy rubble, ranging from 4 ewt. 
to 2 tons, set in 5 to lconcrete. The cope is 3 ft. 6 in. 
broad by 15in. thick, in lengths of not less than 4 ft. 
To keep the walls in position when the material is 
dredged from the front, the wall is tied at intervals of 
about 50 ft. by 2h-in. tie-rods to heavy blocks of 
concrete rubble, 12 ft. by 8 ft. by 6 ft. 

The Trustees have not yet decided as to the sheds 
to be erected. In this connection it may be noted that 
the wharves at Broomielaw, where the Clyde passenger 
steamboats embark and land their passengers, have 
been reconstructed, and the old whitewashed sheds, 
which were certainly not in keeping with the other 
commodious and well-finished erections at the harbour, 
have been replaced by two lofty and elegant struc- 
tures built of pressed red bricks with an Annan redstone 
base course and facings with handsome ornamental 
pillars in front, and pitch pine and glass screens at 
theends. In the suite of buildings at the back of the 
sheds there are, in addition to large waiting-rooms, 
several handsome offices also built of pitch pine. 
These have been provided for the use of the owners 
of the passenger steamers that are so numerous on 
the Clyde. 








HIGH-SPEED ENGINE AND DYNAMO. 

On the present page we illustrate a Chandler high- 
speed engine and a Crompton dynamo. The armature 
ot the dynamo is built on the shaft of the engine, and 
has no bearings other than the engine bearings, and 
hence there is not any difficulty to be feared from 
unequal wear. It will be, however, necessary to keep 
an eye on the shaft as it sinks, lest the wrapping of the 
dynamo should come in contact with the magnet poles. 
The apparatus is designed to run at 600 revolutions 
per minute, and to feed fifty lamps of 16 candle-power 
each, the steam pressure being 60 lb. per square inch. 

The engine, which was constructed by Mr. F. D. 
Bumsted, of Cannock Chase Foundry and Engine 
Works, Hednesford, is of the latest Chandler pattern. 
It is single-acting, and has a governor built into the 
flywheel, and acting upon a throttle valve through a 
depending pipe and foot, the latter of which fills with 
condensed steam, thus rendering the stuffing-box 
accessible only to cold water, and not to steam. 





WHEELOCK ENGINE AT THE PARTS 
EXHIBITION. 

WE illustrate this week by our two-page engraving 
a horizontal engine fitted with a new arrangement of 
Wheelock valve, and constructed by the Etablisse- 
ments de Quillacq, at Anzin (Nord). Four engines 
constructed at these works are now being shown at the 
aris Exhibition, and amongst them a very fine pair 
of compounds of 300 horse-power, which are employed 
in driving a portion of the shafting in the Machinery 
Hall, these engines having high and low-pressure cy- 
linders respectively 17.9 in. and 33.1 in. in diameter, 
the stroke being 3 ft. 6in. Our illustrations show a 
single engine, which is practically the high-pressure 
half of the pair of compounds just mentioned. Fig. 1 
shows an elevation of the engine, Fig. 2 a plan, Figs. 3 
to 6 sections of the cylinder; Fig. 7 shows the 
valve gear, Fig. 8 is a cross-section of one set of valves, 
while Fig. 9 is a longitudinal section of one valve. 
The interest of the engine centres in the new valves 
and valve gear of the high-pressure cylinder ; the low- 
pressure cylinder has similar valves, but is not fitted 
with trip gear. The valve gear has been modified 
since we illustrated and described it on pages 484 and 
510 of our thirty-ninth volume, but it still maintains 
its principal features. The valves now used, however, 
are multiported slide valves instead of being of the 
Corliss type as formerly. At each end of the cy- 
linder are two valves, a steam valve and an exhaust 
valve (Fig. 8). The entering steam passes successively 
through the two valve chambers. When the cut-off 
takes place the outer valve closes; at the end of the 
stroke the inner or main valve opens to the exhaust. 
In the older arrangement of Wheelock gear, it may be 
remembered that the main valve served both for steam 
inlet and exhaust, the seccnd valve at each end being 
a supplementary cut-off valve, and the entering steam 
having to pass both valves. Both the main and cut- 
off valves of the engine now illustrated are, as we 
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AND CROMPTON DYNAMO. 


CONSTRUCTED BY MR. F. D, BUMSTED, ENGINEER, HEDNESFORD. 


have said, of the sliding multiple-ported type, moving 
on gridded valve faces. 

Both sets of valves are worked by a single eccentric 
anda gab rod. The eccentric rod is connected by its 
gab to the upper arm of the lever B (see Fig. 7) fixed 
on the exhaust valve spindle. Jointed to the lever B 
is the catch link K, which is provided with a curved 
arm G, by the aid of which the point of detachment or 
tripping is determined, as we shall explain presently. 
The catch K is capable of engaging with a steel cube 
(shown in dotted lines in Fig. 7), which has a trunnion 
turning in one arm of the lever J fixed on the spindle 
of the cut-off valve. A cylindrical guide H, jointed to 
the lever B, and passing through the cube above men- 


tioned, keeps one side of the latter parallel to the catch | 


K. Besides the lever J there is also mounted on the 
cut-off valve spindle the lever L, which has formed on it 
the two projections, one of which is marked M in Fig. 7. 
The lower end of the lever L is coupled to the governor. 
The action of the gear is as follows: 
motion of the lever 
left, the catch K engages with the cube attached to 
the lever J and pulls open the steam valve. 
on until the curved arm G comes into contact with the 
projection M on the lever L (the point at which this 
occurs depending upon the position of the governor) 
when the link K is lifted, the catch clearing the cube 


on the lever J and the cut-off valve, thus set free, | 


being closed by the pull of the en, Lac ireag on to the 
horizontal arm of J. If the governor 


projection upon it comes under the arm G, and by per- 
manently lifting it prevents the catch K from again 
opening the steam valve and so stops the engine. 

The valve faces are driven into slightly conical seats 
bored at each end of the cylinder (Figs. 5 and 6). The 
levers B and J (Fig. 7) are upon tempered steel spindles 
turning in long bearings in bosses in the ends of the 
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| valve seatings (Figs. 8 and 9). Each valve seating 
| forms a grid, and upon it there works a slide valve. 
| The trip motion and the jointed levers are at the dead 
| point at the same time as the eccentric. At that 
| instant the grid valve is almost stationary, whilst it 
|moves rapidly when the eccentric is at half-stroke, 
| that is at the moment of opening or closing the — 
| It results from this arrangement that the stroke of 
| the valve is reduced to the size of one of the ports, 
| plus a lap of 3 or 4 millimetres, and that its travel 
|is nearly instantaneous. Further, on examining the 
| form of the valve face and of the valve, it will be seen 
| that, on closing, the contact is made on a series of 
| polished faces of small width, which as soon as they 
| are displaced, permit the steam to pass under the bars 
| of the valve. 
| The first displacement of the mechanism, considered 
| at the moment when the bars of the valve and face are 
| in contact, takes place when the triple system of levers 
| is near the dead point, and acting at the greatest advan- 
tage. But when the opening of the ports takes place 
all presssure ceases, and the movement can be made 
quickly with a very small effort. The points of con- 
| tact necessary to assure the stability of the slide offer 
| the only resistance to be overcome. It is thus possible 
by means of a counterweight and a light spring to effect 
rapid closing of the valve. It will be seen from Fig. 9 
that no stuffing boxes are used for the valve spindles. 
The latter work in long bushes, carefully fitted, and it 
is found that they run for many years without leakage. 
Not the least important feature of the arrangement of 
| valves which we have described is the facility which 
it affords for the renewals. To remove a seating with 
| its valve complete and replace it by another is only the 
| work of a few minutes, a very great convenience in 
| large mill engines. 
| The stop valve is shown in Fig. 4. It is placed 
|in the centre of the cylinder in the passage which 
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representatives of the workmen were on fairly good 
terms, and that the latter have resisted the more hasty 
advice of irresponsible men, to break off from the pre- 
viously existing sliding scale arrangements. he 
demand of the Durham miners was for an advance of 
20 per cent., a large advance undoubtedly. The coal- 
owners offered 10 per cent. advance. A ballot was 
taken, and the men have decided, though only by a 
bare majority of one, to accept the 10 per cent. The 
colliery enginemen are still asking for 20 per cent. 
advance, and for an eight hours’ day for underground 
men, and ten hours for enginemen above ground. But 
the decision of the miners will greatly influence the 
action of the enginemen throughout Durham. The 
miners’ strike in Somersetshire seems nearing a settle- 
ment. Both parties have met to endeavour to arrange 
terms. The men have been so well supported that they 
have awaited the interview with comparative indiffe- 
rence. In most of the other mining districts the wages 
question has quieted down, though there are some 
complaints that the advance on the basis of the York- 
shire compromise is not in all cases given. 


In the mining districts of Scotland matters seem to 
be in a somewhat peculiar position. As reported in 
"shag ‘* Notes,” while an advance of 10 per cent. has 

een generally conceded in England, in two instal- 
ments of 5 per cent. each, the first of which is being 
now paid, a notice of a reduction of 24 per cent. was 
given by the Scottish coalowners, In some districts 
threats were made of a strike, but no actual stoppage 
has taken place. Then it was resolved to work short 
time, four days per week. This was not persisted in. 
Meanwhile there is a state of uncertainty, and a feel- 
ing of uneasiness, in most of the mining districts. The 
curious thing is the view which the miners themselves 
take as to the remedy. They rely upon the enact- 
ment of an eight hours’ day as the remedy for their 

rievances. This notion appears to have got into their 

eads from some speeches in Lancashire and Ayrshire 
by the member for Lanarkshire and the miners’ agent 
for this part of Scotland. This is the view am forth 
by one of their representatives : ‘‘The eight hour day 
by law enacted ought to be inscribed on the banners of 
every miners’ union, and on the tablets of every miner’s 
heart.” With the proverbial patience of Scotchmen, 
they may have to wait a long, long time for its reali- 
sation. 

In the mining districts of Wales there is some com- 
eg and even perplexity as to the wages question. 

he position appears to be this: The representatives 
of the miners, representing some 70,000 men, prepared 
a revised scale, which took them five days to amend 
and complete. This scale was adopted at a conference 
lasting two days, after some revision. The new scale 
was presented to the Joint Scale Committee of mine- 
owners and miners, but the former informed the latter 
that in their opinion the new scale could not be dis- 
cussed, inasmuch as the miners’ representatives were 
not in a position to deviate from the existing scale. 
The whole question was then submitted to the various 
bodies of miners for a vote. The vote was as follows : 
For placing the matter in the hands of the seven re- 
presentatives of the men at the Wages Board, or Joint 
Scale Committee, 20,803; against this proposal, 44,324; 
so that there was a majority against of 25,521. This 
vote practically means a majority of 25,521 in favour 
of the new ree But at a large gathering just held 
of 151 representatives, representing 65,127 miners, there 
was a strong ae in favour of an immediate advance 
of 10 per cent., whether or not the sliding scale is 
ultimately adopted. The question is not finally ad- 
justed, as by the resolution adopted, by 58 to 38, the 
matter is again referred to the Gloss for their final 
decision. 


The men engaged at the Crewe works of the London 
and North-Western Railway and the other employés 
are asking for an advance of 2s. per week in their 
wages. Ata great meeting held in the Corn Exchange 
on Thursday last a committee was appointed to pre- 

re a memorial to the manager and yee request- 
ing the advance. The advance, if conceded, will 
amount to nearly 28,000/. a year, and consequently the 
Board will be chary in assenting to such an increase. 
The total number seeking this advance in wages is 
about 4000 men. The question of overtime is also 
engaging a good deal of attention in connection with 
this line. It is stated that such overtime is very 
excessive, the men working sometimes as many as 
eighteen or nineteen hours in one day. No doubt this 
is exceptional, but thirteen hours, it is alleged, are 
often worked in one day. 


In view of the fact that labour questions are just 
now occupying a considerable share of attention a brief 
statement of the conclusions of the Labour Congress at 
Paris may be of interest. They were: 1. Eight 
hours as the maximum day’s work, to be fixed by 
international law. 2. One day’s holiday in each week, 
and no work to be done on féte days. 3. Abolition of 
nightwork as far as practicable for men, and. entirely 
for women and children, 4. Total suppression of 





labour by children under fourteen years of age, and 
protection up to eighteen years of age. 5. Complete 
technical and professional education. 6. Overtime to 
be paid at double rates, and to be limited to four hours 
out of the twenty-four. 7. Civil and criminal respon- 
sibility of employers for accidents. 8. An adequate 
number of qualified inspectors, to be nominated by 
the workers, and paid i the State, with power to 
enter all factories, workshops, or religious establish- 
ments at any time, and to examine apprentices at 
their own homes. 9. Organised workshops by the 
workers to be subsidised by the State or municipality. 
10. Prison and workhouse labour to be conducted on 
the same principles as free labour, and to be mainly on 
public works. 11. Foreign labourers only to be em- 
ployed on trade union rates. 12. A minimum wage 
to be fixed in every country in accordance with a 
reasonable standard of living. 13. Abrogation of all 
laws against the international organisation of labour. 
14, Equal pay and opportunities for women and men 
for equal work. This is the international programme. 

The miners utilised the visit to Paris to the Labour 
Congress by having an international miners’ con- 
ference, at which English and Scotch miners, and the 
miners of France, Belgium, and Germany were repre- 
sented. At this conference reports were given with 
respect to the hours of labour, rates of wages, and con- 
ditions of employment ; and also as regards the right 
of association in the various countries. According to 
those reports the condition of the mining population in 
the various Continental mining districts ‘‘ is helpless in 
the extreme.” In no country can the miners compare 
with that in the English coalfields. They have little 
or no power of combination, and if they combine they 
have todo so secretly. If these reports are at all near 
the truth, and there is no reason to believe that the 
are even exaggerated, then it is easy to understand 
why Continental workmen declare in favour of legal 
rotection, and of international regulation by law. 
Their sition is far different to that in Great Britain, 
so different indeed that the miners of Germany, of 
Belgium, and of France can scarcely understand the 
freedom of action which we possess in this country, or 
the legal protection accorded to the workers. They 
have to gain what our workpeople enjoy, and have 
enjoyed for many years. 





FORTH BRIDGE RAILWAY. 

THE following is the twenty-fifth quarterly report of 
inspection by Major-General Hutchinson q., and 
Major Marindin, C,M.G.,R.E , of the works in progress 
for the construction of the bridge over the River Forth, 

Railway Department, Board of Trade, 
1, Whitehall, London, 8. W., 
ay 31, 1889. 

Sir,—We have the honour to report, for the information 
of the Board of Trade, that, in compliance with the 
instructions contained in the order of October 26, 1882, and 
in accordance with the provisions of the Forth Bridge 
Railway Act of 1882, we have made our twenty-fifth 
quarterly inspection of the works in progress for the con- 
ner of the bridge over the Firth of Forth at Queens- 

erry. 

Satisfactory progress has been made during the last 
three months, and the great cantilevers are rapidly 
approaching completion. 


TEMPORARY WORKS. 

There have been no additions to the temporary works, 
and the plant is being reduced, the temporary caissons at 
the Inch Garvie piers having been removed. 

The following Retails show the present state of the per- 
manent works. 


PERMANENT WORKS—SOUTH QUEENSFERRY. 

South Cantilever.—With the exception of some rivetting 
to the strut bracing and some of the flooring of the in- 
ternal viaduct, the third and fourth bays are completed. 
The bottom members are built out to beyond the junctions 
with the sixth or last bay, a distance of about 635 ft. from 
the vertical columns, and are rivetted for about 585 ft. 
The vertical webs and bracing of the top members are 
built out to the end of the fifth bay, or 615 ft. from the 
vertical columns, and rivetted for 555 ft. The struts of 
this bay are completely built, and the ties are built down 
to within 25 ft. of their junctions with the bottom 
members. The vertical ties with the cross-girder between 
them are in position, and the girders and troughs of the 
internal viaduct are built for a distance of 585 ft. from 
the vertical columns. The southern end of this cantilever 
is connected by a temporary gangway with the cantilever 
pi 


Day 


er. 
North Cantilever.—The work on this cantilever is still 
somewhat more advanced than that on the south canti- 
lever. The building of the fifth bay is practically com- 
pleted. The bottom members are built to within 25 ft. of 
their total length, or to a point 655 ft. from the vertical 
columns. The top members have been extended past the 
junctions at the end of the fifth bay to a distance of 
630 ft. from the vertical columns, and they are rivetted 
for 565 ft. 
above O. D., and about two-thirds of the ties, together 
with the whole of the vertical ties, and the cross-girder 
between them, are in place. The girders and troughs of 
the internal viaduct are built for 655 ft. from the vertical 
columns. The rivetted work at South Queensferry now 
amounts to about 13,950 tons, an addition of 1650 tons 
during the quarter, as compared with 1700 tons during 
the previous quarter, 


Yjand, with 


The struts of the sixth bay are built to 187 ft. : 





Cantilever and Viaduct Piers.—With the exception of 
the cornice of the cantilever pier, the whole of the 
masonry, including that of the abutment, is now com- 
pleted. 

IncH GARVIE. 

South Cantilever.—The second, third, and fourth bays 
are nearly completed, the principal work remaining to 
executed on them being some of the rivetting of the top 
junctions at the end of the fourth bay, the placing in 
position of the flooring, and the rivetting of this, and of 
the girders of the internal viaduct. With the exception 
of the flanges to the top members, and the flooring of the 
internal viaduct, the erection of the fifth bay is complete. 
The bottom members of the sixth bay are built out for 
25 ft. or to a point 640 ft. from the vertical columns. The 
rivetting is completed for about 595 ft. The vertical 
webs and bracing of the top members are built out for 
620 ft., and rivetted for 550 ft. from the vertical column. 
The sixth struts are built to 187 ft. aboveO. D. The 
girders and troughs of the internal viaduct have been ex- 
tended to a point 625 ft. from the vertical columns. 

North Cantilever.—The second and third bays are prac- 
tically complete. With the exception of one length of 
the flange plates of the top member, the flooring of the 
internal viaduct, and some of the bracing to the struts, 
the erection of the fourth bay is complete. The bottom 
members of the fifth bay are built out 555 ft., and rivetted 
for 525 ft. from the vertical columns. The vertical webs 
and bracing of the top members are built out 580 ft. and 
rivetted for 560 ft. from the vertical column. The ms 
of the fifth ties are built down 30 ft. from the top junc- 
tions. The girders and troughs of the internal viaduct 
have been extended to 555 ft. from the vertical columns, 
The total quantity of rivetted steelwork at Inch Garvie 
is about 16,150 tons, an addition of about 1950 tons during 
the quarter, as compared with 1800 tons during the pre- 
vious quarter, 

NorTH QUEENSFERRY. 

South Cantilever.—The third bay is practically complete, 
ith the exception of the flooring of the internal 
viaduct, the fourth bay is erected. The rivetting of this 
bay is well advanced, the principal oars remaining to be 
done being about one-quarter of the top member, one 
half of the struts, and a small portion of the ties. With 
the exception of the —_ plates to the top members, the 
top junctions, and the flooring of the internal viaduct, 
the building of the fifth bay is complete. The bottom 
members of the sixth bay are built out 640 ft., and rivetted 
for 590 ft. from the vertical columns. The vertical webs 
and bracing of the top members are built out 636 ft., and 
rivetted for 515 ft. from the vertical columns. The sixth 
struts are built to 187 ft. above O. D. The girders and 
troughs of the internal viaduct have been extended to 
630 ft. from the vertical columns. 

North Cantilever.—The work executed on the third and 
fourth bays is similar to that on the south cantilever. The 
bottom members of the fifth bay are built out 590 ft., and 
rivetted for 555 ft. from the vertical columns. The ver- 
tical webs and bracing of the top members are built for 
580 ft., and rivetted for 510 ft. from the vertical columns. 
The struts are erected to 195 ft. above O. D. The ties are 
built down to within 25 ft. of their junction with the 
bottom members. The girders and troughs of the internal 
viaduct have been extended for 570 ft. from the vertical 
columns. The total quantity of rivetted steelwork at 
North Queensferry amounts to about 13,850 tons, an 
addition of about 1350 tons during the quarter, as com- 
pared with 1500 tons during the previous quarter. 


GENERAL REMARKS. 

Masonry and Concrete.—Up to the present date about 
707,131 cubic feet of granite have been delivered, and 
635,000 cubic feet have been set. About 116,500 cubic 

—_ of rubble masonry and concrete work have been 

uilt. 

Steelwork.—The whole of the steel for the cantilevers 
has been drilled and fitted, except the cross-girders and 
bracing between the bottom members of bay 6 of Inch 
Garvie north cantilever, and most of the end-posts. For 
the centre girders, nearly all the top and bottom booms 
and one-half of the main bracing have been drilled, and to 
agreat extent fitted. During the past quarter the weather 
has been favourable, the greatest recorded wind pressures 
being—8 Ib. on the large gauge at Garvie Castle on March 
25th. 15 lb. on the small gauge at Garvie Castle on 
March 21st. 15 lb. on the small revolving gauge at 
Garvie Castle on March 25th. 

The average number of men employed per diem during 
the quarter has been 2730, and the number actually 
employed on May 27th was 2530. 

he result of measurements taken at the time of our 
oy segura shows that there is under the two main spans, 
so far as they are completed, a headway slightly in excess 
of that specified in Section 5 of the Forth 
Act of 1882. 

The high standard of the work has to all appearance 
been fully maintained during the last quarter, and, while 
we regret to have to report that one life was sacrificed 
by an accident during the removal of some timber staging 
at the south-east Garvie pier on April 22nd, it is satis- 
factory that the number of fatal accidents during the 
quarter has been much below the average of those in 


previous quarters. 
We have, &c 


C. 8. Hurcurnsoy. Major-General, R.E., 
F. A. Marinpry, Major, R.E., 
The Assistant Secretary, Railway Department, 
rd of Trade. 


ridge Railway 








DortmunD AND Ems Canat.—This canal which will 
connect the industrial centres of Westphalia and the 
Rhenish provinces with certain seaports, is to be com- 
menced without delay. 
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REGENERATIVE GAS FURNACES. 
To THE EDITOR OF ENGINEERING. 

Si1r,—Having been informed that some articles had 
been written by Mr. F. Fischer and recently published in 
the Zeitschrift fiir Angewaudte Chemie, in which my recent 
improvements in regenerative gas furnaces, and my views 
regarding combustion are somewhat severely criticised, I 
obtained the numbers containing the articles in question 
and would ask you to allow me space to reply to them. 

Mr. Fischer’s articles are on the production, prevention, 
and —_—_——an of smoke; the first commences by citin 
the different Acts that have been passed in Englan 
having reference to the smoke nuisance, and the municipal 
and other regulations which exist in different parts of 
Germany and elsewhere on the same subject ; the injury 
done to property by smoke, and the waste of fuel that 
attends its production are next referred to, and then heat- 
ing with free development of flame is criticised. These 
are the contents of the first article, the second is almost 
entirely devoted to a continuation of the criticism of my 
method of heating furnaces by radiation, and of my 
proposal to heat rooms in the same manner, and the third 
to a consideration of the ordinary method of firing with 
suggestions for its improvement. 

ra I may consider that it is in compliment to 
the attention I have paid to the economical application of 
fuel and the reduction thereby of the smoke nuisance, that 
so much space has been given to criticising my views. I 
fail to see, however, the relevance of Mr. Wischer’s expe- 
riments and observations on the subject of the free deve- 
lopment of flame and its application to heating purposes. 
It is needless for me to discuss experiments which do not 
appear to bear upon the question at issue, such as that in 
es Mr. Fischer describes the combustion of gas in an 
atmosphere of air, and of air inan atmosphere of gas, but 
will proceed at once to the second experiment to which 
Mr. Fischer refers. Mr. Fischer made a ball of about 
300 grammes weight and 80 mm. in diameter out of soft 
iron wire of about 1 mm. thick ; and he made another of 
the same diameter, but hollow, weighing about 80 

ammes, by winding wire of the same thickness as 

fore upon rings; cross-wires were fixed across the 
middle of the hollow ball. The flame of a blowpipe was 
directed against the first-named wire ball until it was red- 
hot, when the air pressure was raised so that the flame 
disappeared, whereupon the outer wires became black, 
but the interior of the ball was heated to a white heat 
which melted the wire, drops of molten iron falling 
between the meshes of the wire. In the case of the hollow 
ball no such elevation of temperature was attained. From 
these experiments Mr. Fischer argues that without fur- 
naces, or any such arrangements, a temperature can be 
attained with a few litres of illuminating gas sufficient_to 
melt soft iron wire, and I suppose no one is likely to dis- 
agree with him. The experiments are interesting but 
they have no bearing on my method of heating with free 
development of flame. 

The results obtained may be explained in this way : the 
side of the wire ball facing the blow-pipe is brought up to 
a red heat by means of the blowpipe flame directed against 
it. When the pressure of the air is increased so that the 
blowpipe flame entirely disappears, the air blown in 
striking against the outer coils of wire would take up heat 
from them and so cool them down to a dark heat, and this 
heated air meeting the heated layers of wire in the interior 
of what is practically a closed chamber, the iron and 
oxygen of the air would be at a sufficient temperature to 
combine, and combustion would ensue producing oxide of 
jron, and perhaps some fused metal. In this case the 


outer layers of wire act as a regenerator, absorbing heat in | }, 


the first portion of the experiment to give it up in the 
second, whilst in the case of the hollow ball this regenera- 
tive action is entirely suppressed, and the layers of wire 
are insufficient to prevent the dispersion of heat. 

After describing these experiments, Mr. Fischer gives a 
sketch of a regenerative steel-melting furnace, with the 
air and gas entering in a different manner to that I employ, 
and after arguing about it, shows that the arrangement 
of ports which I adopt is the right one. But although 
this subject is one which should be treated from ascientific 
point of view, it requires the attention of the civil engi- 
neer rather than that of the physicist and chemist. The 
former has to consider many points which the physicist 
may neglect, such as the size and form of furnace, the 
materials which he has at his disposal for its construction, 
the work that has to be done in it, whether it be the melt 
ing of material requiring a higher or a lower temperature, 
or the —s of material, whether the heat has to be 
== locally or uniformly throughout the heating 
chamber, whether the material to be melted is in crucibles 
or upon the open-hearth ; all these questions and others, 
both physical and chemical, have to be considered by the 
engineer, and the design of the furnace, the form, number, 
and dimensions of the ports, and many other points of 
construction have to be varied accordingly. What I insist 
upon is that whatever the nature of the furnace, whether 
for steel melting upon the open-hearth or in crucibles, 
whether for heating retorts or for heating iron, or for 
melting glass, whatever the form adopted there shall be 
perfect combustion within the heating chamber, or, in 
other words, free development of flame. 

There are points in which I agree with Mr. Fischer, 
such as the necessity of analysing products of combustion, 
in order to know how combustion is being effected. Ido 
not say that perfect combustion can only be attained 
within the regenerative gas furnace (for itis also attained 
in the Bunsen burner, for instance), but I do maintain 
that to get high temperatures with great economy of fuel, 
without undue waste of material, or destruction of brick- 
work, the ——— furnace worked with free de- 
velopment of flame, as shown in my paper read at Chester, 
to which Mr. Fischer refers, has secured a position which 
no amount of theorising about it will affect, 








Before closing this letter I should like to say a word 
about heating rooms by radiation. I do not deny that 
heating by means of hot water or hot air is more econo- 
mical, as regards fuel employed, than heating by radia- 
tion, but it is certainly not so healthy a aeel of heating 
a dwelling room. In heating by means of hot water or 
air, the air of the room becomes hotter than the walls 
and the furniture in it, whilst in heating by radiation the 
contrary is the case. When the air is hotter than the 
bodies with which it comes in contact, moisture deposits 
on the latter, and mildew and other unhealthy growths 
are produced on walls, &c., besides which dust is deposited, 
with the choking sensation accompanying it. That 
dust is deposited on cold surfaces is proved by the 
condition of rooms the next morning which have been 
made warm all day and allowed to cool during the night ; 
also by the dust deposit in the exit regenerators of the 
regenerative gas furnace, and by the experiments of Dr. 
Lodge, who produced a dust cloud within a closed glass 
vessel ; the dust had the opportunity of settling on hot or 
cold surfaces within the vessel and always preferred 
the cold. These various circumstances account for 
the stuffy unhealthy feeling within rooms heated other- 
wise than by radiation, the explanation being that as air is 
heated the particles acquire motion, whereas on cooling the 
particles lose motion, and so deposit dust. In heating by 
radiation we follow, as I have before stated, the course of 
nature. The sun heats what is on the earth, and not the 
atmosphere surrounding it; in the same manner the radia- 
ing flame heats the walls, and furniture of the room, and 
the inmates thereof, whilst the air remains at a lower tem- 
perature, and I am not joking, although Mr. Fischer 
seems to think so, when I maintain that this is really 
the best method of heating from a sanitary point of view. 

I ye agree with the first clause of the last sentence of 
Mr. Fischer’s article to the effect that the real solution 
of the smoke question is the general application of gas for 
heating and power, but I do not agree with him that this 
can only be economically effected by means of water gas. 
That water gas will be suitable for application in motor 
engines, if it can be delivered with safety at a reasonable 
cost, I have little doubt, but I feel sure that it will not 
be able to compete against producer gas for regenerative 
gas furnaces, for the reason that work can be done more 
cheaply in them with a unit of fuel converted into pro- 
ducer gas, than with the same weight of fuel made into 
water gas. , 

July 31, 1889. 


COAL-CUTTING MACHINERY. 
To THE EpiTor or ENGINEERING. 
Srr,—The North of England Institute of Mining and 
Mechanical Engineers have appointed a committee to 
— upon the question of coal-cutting machinery, &c. 
shall deem it a favour if any of your readers will 
furnish me (on behalf of the committee) with particulars, 
prospectuses, plans, &c., of any machinery used for 
cutting coal and especially as to the names of the collieries 
where coal-cutting machinery may be seen at work. 
Yous faithfully, 
M. Brown. 
Neville Hall Coal Trade Office, Newcastle-on-Tyne, 
August 2, 1889. 


FREDERICK SIEMENS. 











THE FIRE AT VICTORIA MILLS, WELLING- 
BOROUGH. 
To THE EpiTor OF ENGINEERING. 

Sir,—We notice in your current issue a reference to the 
recent fire at the Victoria Mill, but beg to point out you 
ave been misinformed on one point. The whole of the 
fire-extinguishing appliances which proved so valuable 
were supplied and erected by us, and at the time the work 
was carried out, as far as we know, the “limited” com- 
a you mentioned was not in existence. 

The fixed steam fire engine and other appliances fitted 
in this mill have secured to our client, Mr. Whitworth, an 
abatement of his insurance premium of 35 per cent. ! 

We are, — obediently, 
ERRYWEATHER AND Sons. 
Greenwich-road, London, August 5, 1889. 





THE ROYAL GUN FACTORIES. 
To THE Ep1ToR OF ENGINEERING. 

Srr,—The value of the step taken by Mr. Stanhope in 
appointing Mr. Anderson, C.E., vice General Maitland, 
to be head over the Royal Arsenal and the other War 
Department Factories, has scarcely received the amount 
of attention which this very important change really 
merits. 

Mr. Anderson has been fitting himself to take the lead 
in an improved system of gunmaking by working out with 
its talented inventor the wire system of construction ; 
and he has likewise been engaged in manufacturing the 
Moncrieff disappearing carriages, which, as well as the 
wire system, have proved so successful in Russia ; and as 
the right application of wire will, according to Mr, Long- 
ridge, enable guns of 67 tons weight to be completed in 
about three months, and at a cost of not much more than 
12001. (instead of requiring nearly two years and costing 
over 10,0007. each, the selection made by Mr. Stanhope 
seems to be a very satisfactory one. 

Mr. Longridge, whilst naturally anxious to recommend 
his guns, is still more desirous that our armaments should 
be efficient, and therefore unhesitatingly affirms ‘that 
the 110-ton guns are a great mistake from every point of 
view, and that even the 134-in. 67-ton guns are too large 
for practical fighting,” and he says elsewhere in his 
pamphlet that “guns of 67 tons are too heavy for naval 
service.” 

Weare at present greatly behind in the supply of suit- 
able naval guns, for there is not only no choice of guns, 
but not enough of any guns to arm the ships (many of which 





are still waiting for their weapons). The selection, there- 
fore, of a trained and skilful mechanical engineer—in no 
way bound to uphold traditions and past mistakes--should 
commend itself to all who have the interest of the services 
at heart, and who consequently desire that every possible 
improvement in the character and construction of our 
ordnance should be effected. 
A Practica GUNNER. 








LAUNCHES AND TRIAL TRIPS. 

THE s.s. Prudentia, which has been built by Messrs. 
Palmer’s Shipbuilding Company, Jarrow, to the order of 
Mr. Alfred Suart, of London, was taken for load trial at 
sea On the 23rd ult. She is 312 ft. long, 40 ft. beam, and 
28 ft. depth, and is constructed for the carriage of petro- 
leum in bulk, being fitted with seven double oil tanks 
capable of holding 3400 tons of oil. The vessel was de- 
signed by Messrs. Flannery, Baggallay, and Johnson, of 
London and Liverpool, and has been built under their 
superintendence. She is fitted with engines having 
cylinders 254 in., 37 in., and 62 in. in diameter with 42 in. 
stroke, and supplied with steam from boilers having about 
4500 ft. of heating surface. The deadweight on board at 
the trial was about 3000 tons, and a very satisfactory pro- 
gressive trial was made, steam being easily maintained, 
and the full speed runs giving a mean of 10.7 knots. 





The Campbeltown Shipbuilding Company launched, on 
the 25th ult., from their yard at Campbeltown, on the 
Firth of Clyde, a steel screw steamer built by them for 
Messrs. Biggart and Fulton, Glasgow, and named Craig- 
lee. The dimensions of the vessel are: Length between 
perpendiculars, 285 ft. ; breadth, 39 ft. ; depth moulded, 
21 ft. 3in. ; and her deadweight carrying capacity is ¢ 
tons. The engines, which are of the triple-expansion type, 
are being constructed by Messrs. Mair and Houston, 
Glasgow. The cylinders are 21in., 33in., and 54in. in 
diameter respectively, with a piston stroke of 39 in. 





On Saturday afternoon, July 26, a very fine steel screw 
cargo steamer, 225 ft. by 32ft. 6in. by 15 ft. 9 in., was 
launched from the works of the Blyth Shipbuilding Com- 
pany at Blyth. This vessel is named the King Alfred 
and has been built for Mr. Owen C. Philipps, of Glasgow. 
The engines will be supplied by the North astern Engi- 
neering Company, of Wallsend, and are of the tri-com- 
pound kind with cylinders 164 in., 27 in., and 44 in. in 
diameter by 33 in. stroke The hull and machinery have 
been constructed under the inspection of Mr. James 
Dykes, superintendent engineer of Newcastle-on-Tyne. 





There was launched on Friday, the 26th ult., from the 
shipyard of Mr. D. M. Cumming, Blackhill Dock, Glas- 
gow, a steel fore-and-aft screw ferry-boat, built to the 
order of the trustees of the Clyde Navigation for their 
cross-harbour passenger service. Her dimensions are 
51 ft. long by 12 ft. 6 m. broad, and 4 ft. 2in. deep. The 
engines, which are being supplied by Messrs. Alexander 
Chaplin and Co., Cranstonhill, are a pair of high-pressure 
inverted diagonal engines with cylinders 64 im. in dia- 
meter by 10 in. stroke. 





The s.s. Attila, built by Messrs. R. Craggs and Sons, of 
Middlesbrough, for Messrs. J. M. Lennard and Sons, also 
of Middlesbrough, was taken out on Saturday, the 27th 
ult., for her official trial trip, and although the weather 
was anything but favourable, the result proved to be very 
satisfactory. The engines are supplied . Messrs. West- 
garth, English, and Co., of Middlesbrough, havin 
cylinders 21 in., 34 in., add 57 in. by 39 in., and indicate 
1160 horse-power, working throughout the day in a very 
satisfactory way. The dimensions of the vessel are 260 ft. 
by 37 ft. 6 in. by 25 ft. 6 in. ; she has been built to carry 
oil in bulk, and 1s fitted with all the latest improvements. 
The oil pumps are Messrs. Tangyes’ ‘‘ Duplex” pumps, 
and the electric light installation is by Messrs. Holmes 
and Co., of Newcastle. 





On Tuesday, the 30th ult., the s.s. Ironopolis pro- 
ceeded from the Tees on her trial trip. This vessel has 
been built for Messrs. J. M. Lennard and Sons, of Mid- 
dlesbrough, by Messrs. Raylton, Dixon, and Co., of the 
Cleveland Dockyard, being the seventh vessel they have 
built for this firm. Her leading dimensions are: Length 
over all, 305 ft. 3 in.; breadth, 38 ft.; depth moulded, 
22 ft. 10 in., with a deadweight carrying capacity of over 
3700 tons. The engines have been supplied by Messrs. 
Blair and Co., Stockton, of 180 nominal horse-power, with 
cylinders 224 in., 364 in., and 60 in., by 39 in. stroke. 

he Ironopolis is the largest steamer owned in the port 
of Middlesbrough. 





Messrs. Russell and Co., the well-known builders of sail- 
ing ships, launched from one of their yards at Port- 
Glasgow on Monday, a steel sailing ship named Port 
Douglass, built by them to the order of Messrs. Crawford 
and Rowatt, Glasgow. The Port Douglass is 260 ft. long, 
30 ft. broad, and 22 ft. 9in. deep. Her register tonnage 
is 1620 tons and her deadweight carrying capacity 2700 
tons, 


Messrs. David J. Dunlop and Co. launched from their 
yard at Port-Glasgow on Tuesday a steel screw steamer 
intended for carrying petroleum in bulk between America 
and the United Kingdom. Her dimensions are: Length, 
330 ft.; breadth, 42 ft.; depth, 29 ft. 6in.; the gross 
register tonnage being 4000 tons. The hull has been 
divided into twenty-four water-tight compartments, which 
have been carefully tested by a high-water pressure under 
Lloyd’s and the owner’s supervision. i propelling 
machinery is of the triple-expansion type. The vessel is 
owned by the Manhattan Steamship Company and is 
named Manhattan, 
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DETAILS OF TANK LOCOMOTIVE; 
CONSTRUCTED FROM THE DESIGNS OF MR. T. HURRY 
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On our two-page plate of last week we published a the tube-plate, which is hammered, and 1in. thick 
plan and elevation of a ten-wheel tank passenger loco- | at tube-holes. The internal width of the firebox is 
motive for the Taff Vale Railway. We now, on pages 3 ft. 54 in. at bottom, and widened at the tubes to 
169, 172, 173, and 176 complete the series of illustra | 3ft. 8 in., with a water space of 24 in. at the sides. 
tions of this fine engine which was designed by Mr. T. | The copper box is rivetted together with § in. copper 
Hurry Riches, locomotive superintendent of the Taff | rivets and 2} in. pitch. 
Vale Railway, and was constructed by the Vulcan; The tubes are seamless drawn (composed of 70 per 
Foundry Company, of Newton-le-Willows. cent. copper and 30 per cent. spelter), 214 in number, 
As will be seen from our illustrations, the engine | 1}? in. outside diameter, and 11 ft. 48 in. long between 
under notice is ten-wheeled, there being a four-wheeled | the tube plates; they are of No. 11 to 13 B.W.G. 
bogie at the leading end, four coupled wheels, and a| thickness at the fire and the smokebox end respec- 
small pair of trailing wheels, these latter being fitted | tively. They are secured by eteel ferrules } in. thick 
with radial axle-boxes. The barrel of the boiler is | at the firebox end only, and expanded. 
11 ft. 4g in. long between tube-plates, and consists of, The cylinders, which are inside, are 17} in. in dia- 
three rings, each formed of ‘a single plate. The front) meter with a stroke of piston of 26 in. Detail views 
ring is 4 ft. 33 in. outside diameter, the middle ring | of them are given in Figs. 3, 4, 5, and 6 annexed. 
is 4 ft. 5in. external diameter, and the hinder rin The slide valves are of gun-metal with faces { in. 
4 ft. 6} in. The longitudinal seams of the front and | thick, and to have 1 in. outside lap. They are fitted 
hind rings are butt-jointed and welted inside and out- | with balance pistons, the top face of each piston and 
side with § in. welts, 9} in. wide, and double rivetted. | the underside of steam chest cover being properly and 
The middle ring is rivetted anc strengthened by a | truly faced. 
§ in. strip, 8 in. wide, made to fit inside, and to reach,| The valve gear is of the Stephenson link type and 
from end to end, and all around the hole for the | its details are shown on Figs. 7 and 8 on page 173. It 
dome, and to take the same rivets asthe dome. The) will be noticed that the motion is communicated to 
forward tube-plate is { in. thick and is connected to the | the valve spindles through rocking levers. The crank 
smokebox by 24 in. by 24 in. by Zin. angle iron. | axle has hooped cranks, as shown by the detail views, 
The outside firebox is 6 ft. long by 4 ft. Oin. out-| Figs. 15 and 16, page 173. 
side measurement at the bottom. The forward end or | The bogie truck which carries the leading end of 
saddle plate extends 4 ft. 10in., and the back end plate | engine is composed of two main frames, each in one 
3 ft. 2in. below the centre line of the boiler. The) plate. These frames are 7 ft. 44in. long by { in. 


whole is of § in. plates, except the saddle plate or that thick, placed parallel to each other, and 3 ft. Of in. 
They are connected at | Pop 16. : 

| The following are the chief dimensions of the engine 
, under notice ; 


next the barrel, which is }}in., and the roof or crown | apart from inside to inside. 
plate, ? in. thick. | each end by a transverse stay, fitted’ with angle 
The inside firebox is of copper plates yin. thick except | irons and rivetted to the frames, also by a pair 








|of box-shaped transverse girders, so arranged as to 
| form a space between them in which the lower portion 
of the bogie centre casting is allowed to swing or slide 
| transversely. Each of these girders is formed by an 
| angle iron 6in. by 6in. by Jin. On the top of these 
angle irons are rivetted plates, and these angle irons 
are rivetted to the frames, so as to make a strong and 
rigid structure for receiving the weight of engine. To 
these transverse girders are attached the brackets 
which support on each side of the engine two pairs of 
compensating swing links, for connection to the lower 
bogie centre, and thus transmit the weight of the 
engine to the bogie. 

On eachside of the bogie truck is arranged a laminated 
bearing spring; this spring is attached to a compensat- 
ing or rocking compound beam, which is prolonged 
at either end to reach over the two axle-boxes, and 
by means of bearing pins to act upon them so as to 
transfer the load from the spring to the axle-boxes. 
Each rocking beam is constructed of two wrought-iron 
plates 6 ft. 24 in. long by 14 in. thick and 6 in. deep, 
with cast-iron distance pieces rivetted between them 
at each end, and through these distance pieces are 
inserted the wrought-iron bearing pins for transferring 
the pressure to the axle-boxes. The springs are 
coupled to these beams by means of links, which are 
brought up between the beam plates, and are secured 
there by means of 1} in. pins, which pass through the 
links and beam plates as shown. 

The details of the radial axle-boxes with which the 
eg oer are fitted are shown by Figs. 9 to 13 on 
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DETAILS OF TANK LOCOMOTIVE; TAFF VALE RAILWAY. 
CONSTRUCTED FROM THE DESIGNS OF MR. T. HURRY RICHES, LOCOMOTIVE SUPERINTENDENT. 
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9459.H - 
rf ft. in. Centres of trailing coupled wheels an ft. in. tons cwt. 
Cylinders, diameter 0 174 tEAM: WHOGIE oes) ces Sm ee oe, 4 65-8 em 6 a as a Ee 
Stroke of pistons ... 2 2 Length over buffer beams __... Joye ae Front driving wheels __... ha a, ee 
Centres of cylinders 2 Of Width me i es = 8 6 i Se a ase = ae 15 10 
Total wheel base ... ~ er ce hae SO Total length over buffers = <o-.- a, ae Trailing wheels ... eis ea mrs 9 0 
Length of boiler between tube-plates... 11 4 Centres of buifers a ie was 5 10 
Greatest diameter of boiler barrel Length of connecting-rods _... ee 6 2 Total... one aad - oe = 
tee ne es co eeu’ Height from top of rail to pessoas rae > ie | | The engine is fitted with the automatic vacuum brake 
With phe gy en - ie ve pA 7 3 and with Gresham and Craven’s patent sanding arrange- 
Length of frames... a 31 zt Capacity of tanks... ... 1600 gallons ment. 
Distance between frames ae fab wen a coal bunk ...2 tons 5 cwt. 
Diameter of coupled wheels on tread of 214 brass tubes diameter outside .. 90 1} Gran AT MonTREAL.—The receipts of grain by water at 
tyre Reale seas ¥ ye at Se fl sq. ft. Montreal declined from 230,055 tons in 1882 to 166,191 
Diameter of bogie wheels on tread of Heating surface of tubes ... 1116.7 tons in 1888, The arrivals by railway increased in the 
tyre ah ae es 2 9 a a firebox ... 6. same period from 75,026 tons to 113,794 tons. 
Diameter of trailing wheels 3 8} 
Centres of bogie wheels ... is ae 56 9 Total heating surface ... 1212.7 CanapIAN MetatturGy.—The production of iron ore 
», between driving wheel and Grate area... Sis ais 9 sq. ft. last year in the Dominion of Canada is officially estimated 
centre of bogie... ... vee pi 9 10 Pressure of steam carried 1601b. to the at 44,410 tons. Pig was made to the extent of 18,191 tons ; 
Centres between driving and trailing square inch. rolled and forged iron to the extent of 40,962 tons ; and 
coupled wheels... ... .. .. 7 10 Weight in working order : steel to the extent of 9508 tons, 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a firmer tone inthe 
pig iron market last Thursday, and some heavy buying of 
warrants was reported, the realising having ceased on 
further favourable reports of the continued improvement 
in the consumptive demand. A favourable effect was 
also produced on the market by the large withdrawal of 
iron from the Middlesbrough warrant stores on the 
wrevious day. Scotch iron advanced in price during the 
sae 14d. per ton, and in the afternoon there was a 
further advance of 24d. per ton—in all, a rise of 4d. per 
ton on the day. The price of Cleveland rose 5d. per ton, 
and the advance in the price of hematite iron was 3d. at 
each meeting of the “ring.” The settlement prices at the 
close were—Scotch iron, 45s. 74d. per ton; Cleveland, 
2s. 3d. ; hematite iron, 52s. per ton. A large amount of 
business was done in warrant iron on the following day, 
and prices met with a further advance, hematite iron 
being in specially strong demand. Scotch iron improved 
in price 14d. per ton, Cleveland 1d. per ton, and hematite 
iron 5d, per ton, the closing settlement prices being— 
Scotch iron, 45s. 9d. per ton; Cleveland, 42s. 44d.; hematite 
iron, 52s. tid. per ton. Owing to the occurrence of Bank 
Holiday, there was no meeting of the iron “ring” on 
Monday, and consequently no business was transacted. 
When business was resumed yesterday there was a strong 
feeling in the iron market. Some of the special brands 
of Scotch iron were advanced in price 6d. tols. per ton, 
and a large amount of business was done in warrant irons 
at higher prices. The quotation for Scotch iron reached 
46s. 6d. per ton cash, the highest which has been known 
for five years, excepting during a “‘ corner” excitement in 
January, 1887, when 47s. 8d. was paid. The highest 
quotation last year was 43s, 64d. per ton; in 1886 it was 
44s. 74d. ; in 1885, 43s, 114d. ; and in 1884, 44s 74d. From 
1877 to 1882, however, the lowest price was never below 
52s. per ton, and the best price touched was 73s. 3d. per 
ton, in 1880, when the stock of iron was relatively very 
low. Yesterday’s price was fully 9s. per ton above last 
year’s lowest, and 5s. 3d. above this year’s lowest quota- 
tion, which was reached in February. The advance in 
prices during the past six months—5s, 3d. per ton—repre- 
sents an improvement in the holdings of warrant iron to 
the extent of 270,000/. The closing prices yesterday after- 
noon showed an improvement of 44d. per ton on Scotch 
iron, 4d. on Cleveland iron, and 64d. on hematite iron 
from the close of last week. Pig-iron warrants were a 
shade easier in price at the opening of the market this 
morning, but the general advance in prices announced by 
makers of Scotch special brands had the effect of steady- 
ing prices, and the close for ordinary warrant iron was 
46s. 14d. per ton cash, Cleveland iron changed hands at 
42s, 8d. cash and 43s. one month, while there were buyers 
of hematite at 53s. cash and 3d. per ton moreone month. 
In the afternoon business was done in Scotch iron at 
46s. 04d. to 46s. 3d. per ton cash, and at 46s. 4d. to 46s. 5d. 
one month ; and subsequently there were sellers at 46s. 3d. 
per ton cash and 43s. 5d. one month, and buyers offering 
1d. per ton less. The number of blast furnaces now in 
actual operation is 80, the same as last week, and _ six 
under the number blowing last year at this time. It is 
worthy of note, however, that while the total is down 
six, those producing Scotch iron—ordinary and special 
brands—are down from 60 to 46, the balance being 
engaged on basic and hematite iron. The advices comin 
to hand almost daily from other important industria 
centres continue to show increased activity in all de- 
partments of the iron and steel trades, and nowhere is this 
more apparent than in the local industries of the Glasgow 
district. There is now some more inclination shown by 
outsiders to look at pig iron as an investment, and as the 
stocks in store are at length being reduced, it may be 
expected that iron warrants will become a more favourite 
medium of speculation than has recently been the case 
with them. Last week’s shipments of pig iron from all 
Scotch ports amounted to 8354 tons as compared with 
11,458 tons in the corresponding week of last year. They 
included 1175 tons for the United States, 1540 tons for 
Canada, 130 tons for Australia, 850 tons for Italy, 1036 
tons for Germany, 425 tons for Holland, 125 tons for 
Belgium, small quantities for other countries, and 2836 
tons coastwise,. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 1,023,634 tons 
yesterday afternoon, as compared with 1,024,559 tons 
yesterday week, thus show'ng for the week a decrease of 
925 tons. 


Lossiemouth Harbour and Prospective Iron Ore Trade 
in Banfishire.—The directors of the Elgin and Lossie- 
mouth Harbour Company have evidently wakened up 
from the lethargic repose in which they have rested, if 
not peacefully, at least quietly, for very many years. It 
is now proposed to deepen the harbour at a cost of 
20,000/. If there is water enough after the deepening 
operations contemplated are completed to admit coasting 
steamers, there is every probability of a return for the 
money being obtained. The supplies of hematite ore in 
Spain are getting, if not exhausted, more difficult of 
access ; and it is only a question of time for the almost 
unlimited deposits of ore in the mountains of Banffshire 
to be worked. When the Caledonian and North British 
have obtained control of the two lines of railway to the 
north, new sources of revenue will have to be discovered, 
and a railway to the ironstone deposits will doubtless 
speedily follow. The distance to Lossiemouth is under 
50 miles from the ore deposits, and the ore could be 
delivered at Newcastle and Middlesbrough at little more 
than half the cost of freight from Bilbao. Calculated at 
the present rates charged for the carriage of ore from 
West Cumberland to the various iron works in this 
district, the ore from the Banffshire hills could be 
delivered at Coatbridge at rather less than 7s. 6d. 





r ton for carriage, or from 1s. to 1s. 6d. per ton 
ess than it costs to bring it from_ Bilbao. e@ pro- 
posed deepening of Lossiemouth Harbour was under 
consideration of the company at a general meeting held 
yesterday. In the report which was submitted it was 
stated that there would be a difficulty in raising the 
money, as Loan Commissioners had declined to advance it, 
owing to the increase of revenue being entirely prospective, 
and that they would therefore require some collateral 
security for its repayment. A scheme for overcomin 
that difficulty is held in reserve, but the meeting resolv 
unanimously to apply for a provisional order, so as to 
secure power to increase the dues on herring and other 
fishing boats. 


Exports of Machinery, dc., from the Clyde.—The forei, 
and colonial shipments of machinery, &c., from the Clyde, 
reported last week, included the following: Three loco- 
motive engines for Vera Cruz, of the value of 14,000/.; 
six barges for Calcutta, valued at 12,689/.; machinery of 
various kinds, for Calcutta, Mauritius, Colombo, n- 

oon, &c., of the value of 6100/.; blooms, billets, plates, 
pars, and other steel goods, valued at 4080/.; sewing 
machines, chiefly for Madras, the Cape, and Rangoon, of 
the value of 1436/.; pipes and other castings, plates, 
slabs, bars, tubes, and miscellaneous iron manufactures, 
valued at 42,000/. 


Imports of Iron and Steel Goods.—The foreign imports 
of iron and steel goods into Glasgow, reported last week, 
included 300 cwt. of joists, 280 cwt. of girders, 120 cwt. 
of channels, and 24 cwt. of nails from Antwerp, and 
110 cwt. of iron and steel goods from New York. 


Spanish Iron Ore Imports into the Clyde.—The landings 
at the Clyde harbours of Spanish iron ore during the 
month of July amounted only to 28,476 tons. This 
quantity was 14,391 tons less than that received in July, 

888, but 2000 tons more than in the same month of 1887. 
The falling off during the past month was, no doubt, to 
some extent due to the heavy imports during the four 
months preceding, which averaged 45,000 tons per month. 
Over the seven months of this year there is an increase to 
the extent of 14,909 tons over the same period last year. 
The returns are : 

Month. 


Vessels.. Tons. 
22 


Seven Months. 
Vessels. Tons. 


1889 oy 28,476 189 =: 265,524 
1888 en 32 42,867 194 250,615 
1887 oo 23 26,485 205 =. 256,441 
1886 a 20 24,062 149 180,340 
1885 wi 31 41,291 165 197,963 


New Shipbuilding Contracts.—Several important ship- 
building contracts have been secured by Port-Glasgow 
firms during the past week. <A steel screw steamer of 650 
tons is to be built by the reconstructed firm of Messrs. 
Blackwood and Gordon for a Norwegian firm. She will 
be furnished by the builders with triple-expansion engines 
of sufficient power to develop a high speed. his vessel 
is intended be carrying fruit in American waters, and 
will have accommodation for a limited number of 
passengers. Messrs. D. J. Dunlop and Co. have con- 
tracted to build and engine a spoclal igha-teaaia steamer 
of large power and carrying capacity, and to attain a high 
rate of speed. This steamer is for Messrs. Vincente, 
Martinez, and Co. An order has been placed with 
Messrs. William Hamilton and Co. for a steel screw 
steamer to carry 2000 tons, and to be fitted with triple- 
expansion engines, for French owners. Messrs. Russell 
and Co. have lately started to lay down the keel of a steel 
sailing ship of about 1600 tons register. Messrs. Robert 
Duncan and Co. have also booked some fresh work, and 
it is stated that other contracts have been secured by 
Port-Glasgow, the particulars of which have not yet 
transpired. 


The Vacant Chair of Engineering in the University of 
Glasyow.—It has been stated that Mr. W. J. Millar, C.E., 
secretary of the Institution of Engineers and Shipbuilders 
in Scotland, is a candidate for the chair of Civil Engi- 
neering and Mechanics in the University of Glasgow, 
rendered vacant by the resignation of Professor James 
Thomson, LL.D., F.R.S. Mr. Millar was a student 
under the late Professor W. J. M. Rankine, and has in 
recent years done work as a scientific author, and as 
the editor of some of the recent issues of Professor 
Rankine’s valuable manuals. It is also stated that Mr. 
Henry Dyer, C.E., M.A., who was Principal of the 
Imperial Engineering College, Japan, for the long period 
of ten years, is expected to become a candidate for the 
orofessorship. He, too, was a student under Professor 

ankine, who, by the way, recommended him for the 
appointment in Japan, as did also Sir William Thomson, 
and Rankine’s predecessor, Professor D. B. Lewis Gordon. 
Mention has likewise been made of Mr. Archibald Barr, 
the Professor of Engineering in the Yorkshire College of 
Science. Prior to receiving that appointment Mr. Barr 
was assistant to Dr. James Thomson. There will doubt- 
less be other candidates by and by. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Local Limiteds.—The directors af the British Wagon 
Company proposed to pay a dividend of 74 per cent. per 
annum free of income tax on the paid-up capital of the 
company, the profits including the balance from last half- 
year, amounting to 3556/. 6s. 11d. A balance of 3210. 1s. 3d. 
is to be carried forward to the next half-year’s account, 
and 10001. added to the reserve fund. The Tinsley 
Rolling Mills Company (Limited) have declared a dividend 
of 10 per cent. for the past year. A substantial balance 
was carried forward, and 500/. was written off the 
improvement account. 


The Water Supply of Skipton.—At a meeting of the 


Skipton Local Board, the report of the Board’s engineer, 
Mr. Hill, on the proposed additional water suppry has 
been read. It recommended the adoption of the Skibeden 
scheme, with reservoir there, and said the Eastby 
stream might, if necessary, be used as an auxiliary supply. 
After a long discussion the Board decided to adopt the 
scheme recommended, and negotiations will be entered 
into with the landowners forthwith. The proposal 
involves an expenditure of over 15,000/. 


The South Yorkshire Coalficld—Important Extensions.— 
The improved position of affairs which has recently taken 
place in the coal trade of South Yorkshire has already 
resulted in preliminary steps being taken to increase the 
output by opening out additional seams in various parts of 
the district. At Messrs, Clark’s colliery, near Dodworth, 
where the Silkstone has been worked out, extensions are 
in progress for working the Flockton seam of coal, which 
here runs about 2 ft. 9 in. thick. The same seam will 
also be probably worked at the Tankersley colliery of 
Messrs. Newton, Chambers, and Co., whilst at the neigh- 
bouring Warncliffe Silkstone Colliery sinking operations 
are already in progress for reaching the Thorncliffe coal, 
and it is said that the Whinmoor seam of coal, the lowest 
workable seam in the district, will also be sunk to. On 
the Bentley estate, near Doncaster, a boring has been put 
down with satisfactory results to the seams of coal under- 
lying the Barnsley seam, and negotiations are also in pro- 
gress for another boring to be put down about ten miles 
south-east of Doncaster, so that the next two or three 
years are likely to add materially to the mining resources 
of the South Yorkshire district. 


The Erewash Valley.—The output of pig iron is well 
kept up, and the ordinary range of quotations is as under: 
Foundry pigs, No.1, 48s. to 50s. ; No. 2, 47s. to 49s. : 
No. 3, 45s. to 47s. ; No. 4, 45s. to 46s.; forge pigs run 
from 43s. to 45s., and mottled and white about 1s. less, 
At the forges activity prevails, bars readily fetching 61. 
and plates from 7/. 10s. to 8l., with proportionately 
higher prices for boiler qualities. Ironfounders are doing 
better in all branches, and in other departments the 
amount of business doing is satisfactory. 


Pontefract New Water Works Scheme. — Alderman 
Matheis, mayor of Pontefract, has performed the cere- 
mony of turning the first sod at Roall, near Whitley 
Bridge, inconnection with the new water works to supply 
the town of Pontefract with an ample and pure supply, 
which the town for some time past has been lacking. rs 
Y. Hodson, of Loughbourgh, is engineer for the scheme, 
and Mr. Vickers, of N: ottingham, the contractor to carry 
out the works, entailing a cost of near 23,000/. 


Henry Briggs, Son, and Co, (Limited).—The report of 
the directors for the year ended June 30, 1889, just issued 
states that the advanced price realised by the coal sold 
during the year has only just covered the increased cost 
of labour and stores, but the directors trust that the 
further advances may be followed by increased profits to 
the coalowners. The debenture bonds of the company 
have been reduced by a sum of 10,4001. during the year, 
making a total of 43,600/. paid during the last eight years. 
The balance standing to the credit of profit calls is 
18,3841. 16s. 7d., out of which the directors recommended 
the payment of a dividend of 6 per cent. 


Advance to Ironworkers at Sheepbridge.—On Saturday 
the puddlers employed at the Sheepbridge Iron Works 
were granted an advance of 6d. per ton for puddling, and 
the millmen 5 per cent. advance. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
capital attendance on ‘Change and inquiries were 
numerous. Sellers asked 42s. 9d. per ton for prompt f.o.b. 
delivery of No. 3 Cleveland pig iron, and were not at all 
inclined to accept anything less, although they could have 
booked numerous orders at 42s. 6d. Merchants have very 
little iron indeed to dispose of just now. Stocks are 
decreasing very rapidly, and holders of No. 3 Middles- 
brough warrants are asking 42s. 8d. cash. The price of 
grey forge iron has advanced a little, the quotation 
now being 41s. 9d. Hematite pig iron is only in 
moderate request. East coast brands M. numbers are 
52s. 6d. to 53s. per ton. In the manufactured iron trade 
there is very little new to report. Since our last notice 
common bars have advan to 6l. per ton and best bars 
to 61. 10s., both less 24 per cent. discount. Iron ship-plates 
are now 61. to 61. 2s. Gd. : and ship angles 5/. 12s. 6d., less 
the usual discount. Although steelmakers are well 
employed at present they are not so fully booked ahead as 
they would like to be. Steel ship-plates are quoted 7/. to 
7l. 2s. 6d.; ship angles, 6/. 12s. 6d.; and heavy rails 
41, 12s, 6d. to 41, 15s, 


The Consett Iron Company.—The Consett Iron Company 
have just issued their annual report, which states that the 
accounts exhibit a profit for the year of 220,389/. The 
directors recommend its appropriation as follows: In 
meeting the interim dividend paid in February, 32,608/. ; 
in extinguishing special expenditure of blast furnaces, &c. 
13,420/. ; in adding to the reserve fund to meet the special 
expenditure on steel works extension, &c., 67,520/.; in 
paying the dividend of 1/. 2s. 6d. on old and 13s. 1d, on 
new shares, 98,848/. The directors of this flourishing 
company are negotiating as to the alteration of lines to 
allow the adoption of a suitable site for the steel angle 
mill. They propose to extend the workings at Langley 
Colliery and to sink and equip a pumping pit. 

Cleveland Blast Furnacemen’s Wages.—A meeting of 
the Cleveland ironmasters was held at Middlesbrough on 





Tuesday, when the application of the Cleveland blast fur- 
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nacemen for an advance of 4 per cent. above the sliding 
scale allowance, making an advance of 5 per cent. above 
the standard rate, was considered, and after some dis- 
cussion, it was agreed to concede the advance asked for, 
to take effect from July 28. 


The Make ani Disposal of Cleveland Pig Iron.—A few 
days ago the Cleveland Ironmasters’ Association issued 
from their offices at Middlesbrough their monthly returns 
showing the make and disposal of pig iron in Clevelan 
during July. Of 155 blast furnaces built, 102 have been 
in operation, and have produced 233,629 tons of a, an 
increase of 13,654 tons as compared with June. Stores of 
pig during July have been very considerably reduced, the 
total stock now standing at 326,929 tons—a decrease of no 
less than 27,642 tons as compared with the previous month. 
Shipments during July reached 83,482 tons of pig iron, 
being an increase of 3204 tons on June, but a decrease of 
3387 tons as compared with July last year. The statistics 
are regarded as highly satisfactory. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Business in steam coal has been rather inter- 
rupted by the Bank Holiday. Prices have, however, been 
firmly maintained, and should there be a scarcity of coal 
on the resumption of work, a slight temporary advance 
may be anticipated. The best qualities have made 13s. 
to 14s. ; good dry coal, 12s. 3d. to 12s. 6d. ; and Mon- 
mouthshire, 11s. 6d. per ton. The house coal trade has 
shown little change or improvement, prices have, how- 
ever, continued firm. Patent fuel has been in good 
demand. The demand for coke has exceeded the supply, 
and prices have continued to advance. 


Western Wagon and Property Company (Limited).—This 
company has declared a dividend for the past half-year at 
the rate of 8 percent. perannum. At the half-yearly 
meeting the chairman stated that the ordinary business 
of the company had been well maintained, and that the 
works at Cardiff were in a satisfactory condition. 


The *‘ Aurora” and the ‘‘ Undaunted.”—On the return 
of the Aurora and the Undaunted to Devonport they will 
be fitted at a cost of 9827. with a double line of rails on the 
upper deck; these will be used in taking coal to the 
bunkers and will save a good deal of time when the ships 
are being coaled. 

Coal in the Forest of Dean.—The colliery proprietors of 
the Forest of Dean have made an advance of 1s. per ton 
in the price of house and steam coal. 


Bristol and South Wales Wagon Company (Limited).— 
The half-yearly meeting of this company was held at 
Bristol on Friday, Colonel Savile presiding. The chair- 
man said he did not know that he need make any remark 
except that the directors were desirous of further building 
up the contingent fund, although he was happy to say 
that they had no fears in regard to pending contracts. 
The directors had carried 743/. to the contingent fund, 
less 102/. loss on some wagons, so that virtually they had 
placed 640/. to the fund. He moved the adoption of the 
directors’ report and the declaration of a dividend at the 
rate of 10 per cent. per annum, with a bonus of 6d. per 
share free of income tax. This was agreed to. 


London and South-Western Railway.—The Wimbledon 
and Fulham line and a junction line at Putney have been 
opened for traffic. The Fareham and Netley line has been 
— by the Board of Trade, and traffic is expected to 
»e commenced upon it this month. Works for widening 
the line between Waterloo and Nine Elms are being pro- 
ceeded with as rapidly as possible, An additional line 
has been completed from Morthoe to Braunton, and 
widening works from Braunton to Barnstaple quay have 
been commenced. Similar works have also been com- 
menced between Barnstaple Junction and Umberleigh on 
the North Devon section. During the first half of this 
year two locomotives, 20 passenger carriages, and 200 goods 
and mineral trucks were added to the rolling stock. The 
amount expended on capital account for rolling stock was 
thus increased from 3,548,388/. to 3,575,466/. 


The ‘‘ Redpole.”——A four hours’ forced draught trial of 
the Redpole, 6, first-class gunboat, engined by Messrs. 
Earle and Co. (Limited), of Hull, took place on Thurs- 
day. The following results were obtained : Mean steam, 
141.5 lb. ; vacuum, 25.3 1b. per square inch; revolutions 
per minute, 185.5; indicated horse-power, 1243; mean 
speed, 14.4 knots per hour. 


The Bute Docks.—The sixth half-yearly meeting of the 
Bute Docks Company was held at the offices, West- 
minster, on Friday, Mr. F. Pitman, deputy chairman 
presiding. From the accounts submitted, it appeared 
that the balance available for dividend amounted to 
102,530/., and that, after providing for interest on 
debenture stock and the dividend accruing on the 4 per 
cent. preference shares, there remained a balance of 
62,5301. The directors’ report was approved and adopted, 
and a dividend was declared on the ordinary shares at the 
rate of 6 per cent. per annum, leaving a balance of 8530/. 
to be carried forward. 


Taff Vale Railway.—The Taff Vale Railway Bill, which | had 


has already passed a committee of the House of Lords, 
and the object of which is to amalgamate with the Taff 
Vale various small lines in South Wales now worked by 
that company, came on Friday before Mr. Courtney, 
chairman of Ways and Means, as an unopposed measure. 
Proof having been given by Mr. Jones, secretary of the 
Taff Vale Railway Company, of the allegations contained 
in the preamble, the chairman went through the clauses, 
and the Bill was ordered to be reported for third reading. 


The Barry Dock.—There were nine steamers in this 
dock blag 6 and the shipment of coal was p' 
Ing rapidly. The hydraulic machinery was supplied by 
means of wells, from which good water was obtained, but 





the quantity was insufficient, and Mr. Walker sank some 
deeper wells. The water then obtained was impregnated 
from the sea and was therefore unfitted for the machinery. 
It was then resolved to bring water from the Ely; and 
although the river is five miles distant, Mr. Walker had 
the pipes laid throughout in three weeks. 


Obsolete Ships.—The Lords of the Admiralty have re- 
solved to remove from the Navy between this date and 
March, 1894, some twenty-four vessels of various sizes, but 
chiefly third-class cruisers of the C class, which do not make 
more than 13 knots per hour. Several of these vessels do 
not, indeed, make more than 11 knots per hour. Among 
ironclads shortly to be placed on the obsolete list are the 
Warrior, the Northumberland, the Achilles, and the 
Hector. These will probably be used for coast defence 
purposes, being stationed with that object at various ports. 








MISCELLANEA. 

A PARTY consisting of members of the Junior Engineering 
Society and their friends, will leave Victoria Station at 
9 p.m., on the 17th instant for the Paris Exhibition, 
travelling vi4 Newhaven and Dieppe. 


It is stated that further trials are to be made with the 
French submarine torpedo boat Gymnote. In the previous 
trial some trouble was caused by the accumulators, which 
were of a novel type, but these difficulties, it is said, have 
now been overcome. 


The directors of the Maryport and Carlisle Railway 
Company have resolved to recommend a dividend at the 
rate of 74 per cent. for the half-year ended June 30. The 
dividend for the corresponding period of last year was at 
the rate of 7 per cent. 

A complete scheme for the survey of Upper Burmah has 
been drawn up by the authorities, and work is to be com- 
menced in the Kyouske and Mandalay districts next 
November. This survey, if its completion is not too long 
delayed, should prove useful to railroad projectors. 


The Belgian State Railway has ordered another lot of 
15,000 tons Goliath rails, making in all 30,000 tons in 
three years. The little country of Belgium is taking the 
lead on the Continent in the matter of improving its per- 
manent way. 

The firm of John Penn and Sons, Greenwich, has been 
converted into a limited liability company, the whole of 
the capital being taken up by Mr. John and Mr. William 
Penn and other members of the same family. Mr. John 
Percy Hall, of the Jarrow Works, has accepted the posi- 
tion of managing director of the company. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending July 28, 
amounted, on a miles, to 1,444,203/., and for the cor- 
responding period of 1888, on 15,974 miles, to 1,364,528/., 
an increase of 93} miles, or 0.5 per cent., and an increase 
of 79,6751., or 5.8 per cent. 

A Bill has been passed by the New York Legislature 
compelling all steam railway companies to fit their freight 
wagons with automatic couplers. The time given to carry 
out these provisions is till November 1, 1892, and the 
penalty for running trains not equipped in this way is 
1007. for each offence. 


On Monday last General Hutchinson inspected, on 
behalf of the Board of Trade, another cable tramway 
route in Edinburgh, the construction of which presents 
some novel features. The motive power will be furnished 
by the engines already employed on the old line. The 
engineer of the line is Mr. W. N. Colam, A.M. Inst. C.E., 
the contractors being Messrs. Dick, Kerr, and Co., of 
London. 

With reference to the meeting of the Brush Electric 
Light Company, which was convened for Wednesday last, 
we are informed that, owing to the intervention of the 
holidays, it has been impossible to complete the for- 
malities connected with the registration of the new 
company in time, and the meeting has, accordingly, been 
adjourned tothe 14thinstant, when it will meet at the offices 
of the corporation, Belvedere-road, Lambeth, at 3 p.m. 


La Nature states that the work on the canal between 


the Baltic and the North Sea has up to the present time | 4 


proceeded very slowly. Though the first sod was cut by 
the Emperor William some twenty months ago, the exca- 
vation has progressed but slowly. Now, however, the 
works are being pushed forward, and the work of excava- 
tion has been begun in earnest on the Kiel and Echern- 
forde sections on the Baltic coast as well as on the Suder- 
dithmarschen section. In the central section, however, 
nothing has been done beyond the laying down of a tem- 
porary railway. 

The revenue of the colony of Victoria during the past 
year was 8,674,000/., or 882,0007. above the estimate, and 
the expenditure less than the estimate. leaving a balance 
on June 30 last of 1,607,000/. During the coming year the 
defence vote is to be increased and another torpedo boat 
purchased. Up to the present time 30,125,000. have been 
spent on the railroads of the colony, of which 28,275,000/. 
been raised by loan, 2,500,0007. has been spent on 
lines still unfinished. The revenue of the lines has been 
3,104,000/., an increase of 363,000/. on the year, though 
at the same time freights have been reduced. 


Mr. Darwood, of Rangoon, who is now in England, 
gives excellent accounts of the working of the Merry- 
weather tramway engines on his line. On one day the 
fourteen engines drew cars carrying 26,000 people. The 
engines after five years’ (average) hard wear are in good 
condition, showing the value of large wearing surfaces and 
careful designing. The engineers of the Bombay and 
Calcutta lines = been to see the working of the 
Rangoon line, and it is expected Messrs. Merryweather 
and Sons will be intrusted with orders for both. Mr. 





Darwood is in favour of the use of heavy hardwood 
sleepers placed close together and a lighter rail, and his 
experience is worthy the consideration of tramway 
engineers. 


The Russian naval manceuvres are to be held from the 
11th to the 15th inst., in the neighbourhood of Helsingfors. 
The central idea will be that immediately after the declara- 
tion of war a strong hostile fleet has seized the Gulf of 
Riga, and made it the base of operations in the Gulf of 
Finland. With the object of protecting its communications 
against the attack of a Russian squadron collected at 
Sveaborg the enemy has sent a part of its fleet to blockade 
that place. The Russian squadron at Sveaborg, inferior in 
strength, waits for an opportunity to make a sortie, but 
it also causes the enemy much anxiety about his communi- 
cations. A series of engagements by day and night will 
result in order to render the blockade nugatory. Sveaborg 
will be bombarded and the blockade raised. The 
manceuvres will conclude with a battle in the open sea. 
Further manceuvres will be held at Cronstadt between 
the 21st and 28th inst. 


Messrs. Schneider and Co., Creusét, France, have 
pee a process, which consists in making, in a blast 
urnace, a cupola or a reverberatory furnace, castings 
having a variable proportion of copper, with a proportion, 
likewise variable, of the ordinary constituents of cast 
iron. These copper castings are used for the manufacture 
of the copper steels which serve for the preparation of 
articles such as sheathing and armour for vessels, cannon, 
projectiles, bedplates, steam cylinders, roll, &c., the 
articles when desired being case-hardened or hardened in 
oil. Copper ore is mixed with the charge in the blast 
furnace, or copper alloys with the charge in the cupola. 
Also copper filings can be mixed with coal to form a 
copper coke which is used for heating the blast furnace or 
cupola; or copper compounds can be melted in a reverbera- 
tory furnace, with a mixture of steel or iron under a layer 
of anthracite to prevent oxidation. 


The summer excursions of the current session of the 
Junior Engineering Society, which are now taking place, 
have up to the present time included a visit to the Tower 
Bridge works, by the kindness of Mr. Wolfe Barry, and 
an afternoon and an evening visit to the royal mail 
steamer Britannia, of the P. and O. line, the former 
taking place when the vessel was berthed in the graving 
dock, and the latter, by the courtesy of the directors, on 
the eve of its despatch, and consequently at the most 
favourable time for an inspection. The Dulwich College 
engineering laboratory has also been visited, Mr. F. W. 
Sanderson receiving and showing the party round. A 
demonstration on the experimental steam engine was 
made. At the Crossness.sewage pumping station, visited 
on the 13th ult., the engines, boilers, reservoirs, &c., of 
the existing works were seen, and the opportunity afforded 
for going over the new extension works now in course of 
construction was much appreciated, the visitors having 
the advantage of the company of the resident engineer, 
Mr. F. E. Houghton, me a fully explained the many 
points of interest. The latest visit, on the Ist inst., was 
to the oxygen works of Messrs. Brins, at Westminster, 
where the plant employed by them for the extraction 
of oxygen from the atmosphere by means of baryta was 
seen 1n operation. 





Harbour Works IN TaBLE Bay.—Some rather impor- 
tant harbour works in Table Bay have just been officially 
inspected. A breakwater, which forms a prominent fea- 
ture of the works, will consist of 113 bays, or divisions, of 
30 ft. each. The 111th bay has already been finished, 
and there are now but 30 ft. to be constructed before the 
whole of an extension commenced in 1884 will be com- 
pleted. The total length of the breakwater will be about 
3400 ft., the weight of the material used in the extension 
being 1,750,000 tons. Although invisible to the visitors, 
it was explained by Mr. Burnet, chief of Sir John Coode’s 
staff, that buoys had been placed in the sea, on the town 
side of the breakwater, indicating the extent of water— 
62 acres—-to be inclosed in the new harbour. Already the 
south arm is 1190 ft. out to sea, and when it has reached 
2000 ft. a bend of an additional 600 ft. will be taken. The 
—_. quayage thus afforded will represent a length of 

t. 





Tue Water Suppty or SwansEA.—It may be remem- 
bered that during the drought of 1887, the corporation 
of Swansea put down ten 3-in. Abyssinian tube wells, 
which were installed by Messrs. Legrand and Sutcliff, of 
London, and thus relieved the scarcity of water. This 
summer havin — found the town seriously short in 
its supply r. W. H. Wyrill, the borough engineer, 
determined to adopt the Abyssinian tube-well system 
upon an extensive scale and erect a permanent pumping 
station. The site selected is at Brynwilock, about six 
miles out of the town, where trial-tubes had proved the 
existence of extensive water-bearing seams at from 365 ft. 
to 40 ft. below surface, which when pe overflowed. 
Altogether forty-eight 2-in. tube wells are being put down, 
of which over forty are already driven, and a supply of 
about a million gallons per diem obtained. These wells 
are placed 25 ft. apart along the side of the town main, 
on either side of which the corporation has an easement 
of 6 ft., and the wells are connected to two horizontal 
receivers each about 600 ft. long, laid immediately over 
the town main and meeting at the pumping engine in the 
centre. The town, with its population of 100,000, is in- 
debted to Sir H. H. Vivian, M.P., who, owning the 
adjoining land, has kindly furnished the steam tempo- 
rarily for the pumps. The engineer in charge is Mr. 
Joseph Revers, formerly with the Leeds Water Works, 
and the work of sinking the tube wells is being ener- 
getically carried out by Messrs. Le Grand and Sutcliffe’s 
representative, Mr. John Legg. 
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THE MACHINERY OF OUR 
WARSHIPS. 
It was no vain or untrue boast which claimed 
that the fleet of war vessels collected last week at 
Spithead was the strongest marine force the world 





had everseen. It might, perhaps, with even greater 
truth be said that it was the most costly. Never 
before were such vast sums of money represented 
by ships and armaments collected within so small a 
space. Next year the First Lord of the Admiralty 
tells us a stronger force still will be assembled, and 
there seems no sign yet that the millions will 
not go on multiplying as they have done for so 
many years past. The country will not grudge 
this so long as there is a fair return for the money 
spent. 

The weak part of the fleet has always been its 
boilers, but with the advent of forced draught the 
trouble has been tenfold augmented. When the 
surface condenser was introduced and pressure 
increased to 60 1b., naval engineers had a pretty 
difficult problem set them, but this was nothing 
compared to that which they have now to solve. 
The application of forced draught, even to 2 in. 
water pressure, renders the boilers of our war vessels 
unserviceable, until they have been doctored up 
again. It seems now to be the established opinion 
that a warship must necessarily be fitted for 
forced draught. However much boiler power may 
be put in a ship, the advantage of getting a little 
extra ona pinch is too great to be foregone. It is 
a bad thing to set all the boiler tubes leaking, but 
in war time no captain would hesitate about this if 
he could thereby sink or capture the enemy ; and 
that speed is one of the most necessary features to 
achieve such a result all authorities are agreed. 
The problem for engineers engaged in the construc- 
tion of warships is therefore how to use forced 
draught with high steam pressures without destroy- 
ing boilers ; orto put the matter in a more compre- 
hensive form, how to get the highest evaporative 
efticiency from a given weight and space. 

In the vessels of what is known asthe ‘‘ M” class 
this problem has been most forcibly brought for- 
ward within quite recent days. The failures of the 
Magicienne and the Medea have especially empha- 
sised this. Thenamesof the makers of the engines 
of these vessels are sufficient guarantee, apart 
from any Government inspection, that all was done 
which could be done, to make the vessels a success 
according to the present state of engineering know- 
ledge. The contractors for the Magicienne’s machi- 
nery were Messrs. Hawthorn, Leslie, and Co., of 
Newcastle, who were the pioneers of the appli- 
cation of forced draught to warships of ocean- 
going capacity. Messrs. Humphrys and Tennant 
were the contractors for the Medea’s engines. 

The latter vessel was designed to steam 20 knots, 
and this is the speed credited to her in Brassey’s 
Annual. The Medusa, the sister ship, also engined 
by Humphrys, is said to have attained that speed, 
but what the state of her boilers was after the trial 
official history hath no record. At any rate it is 
said that about 1000 indicated horse-power over 
that guaranteed by the contractors was obtained. 
Whether this was got by fining the pitch of the 


_ | propeller, as in the case of the Magicienne, we are 


not informed. The Medea made 16 knots with 
natural draught at sea, in place of the 17 to 18 
knots for which she was designed, so the failure 
of the ‘‘M” class is not apparently altogether due 
to forced draught difficulties, and indeed the 
general remedy for the shortness of speed in these 
ships appears to have been an increase in grate 


rea. 

The Medea is one of the unsheathed second- 
class cruisers. Like the other vessels of her class 
she is 265 ft. in length and 41 ft. wide, the ex- 
treme draught being 18 ft. 9 in., and the displace- 
ment 2800 tons. The engines are of the triple- 
compound vertical inverted type, having cylinders 
33} in., 49 in., and 74 in. in diameter respec- 
tively, with a stroke of 39in. The vessel is pro- 
pelled by twin screws, there being a set of engines 
to each screw in the usual way. The other vessels 
of the class have horizontal engines, and were 
expected to go a trifle slower on account of the 
extra weight due to the sheathing. The tops of 
the cylinders in the Medea and Medusa are above 
the water line and project through the armoured 
deck. In order to protect them there are inclined 
armoured coamings 4 in. thick with a backing of 
6-in. The cranks work in a depression sunk in the 
inner bottom, a clearance of about 8 in. or 9 in. 
being left between the two skins. 

There is not much to be said about the Medea’s 
engines, excepting that they bear evidence to the 
sound design and admirable workmanship which is 
characteristic of the contracting firm. What one 
cannot help being struck by, however, is the remark- 





able ingenuity which has been displayed in crowd- 
ing the enormous mass of machinery into the small 
space allotted to it. There is, of course, a centre 
line bulkhead dividing the port and starboard 
engine-rooms, and each set of engines can be run 
separately supposing the other engine-room to be 
flooded. The reversing engines are put on the 
main engines in the usual way, and consist of a pair 
of cylinders with ordinary worm and wheel arrange- 
ment. There are two Normandy double distillers, 
which will produce 30 tons of fresh water per 
twenty-four hours. The bilge and fire pumps are 
on the wing bulkhead, abreast the engines. Next 
to this is placed a separate condenser for the 
auxiliary engines, by means of which a vacuum can 
be maintained for the auxiliaries when the main 
engines are not in use. The air and centrifugal 
pumps are mounted on this condenser, the whole 
making a very neat arrangement. Further on is a 
Brotherhood air compressor for torpedo work. 
There are two centrifugal pumps—one to each main 
condenser—and these are worked direct by ordi- 
nary inverted engines. The whole of the condenser 
suctions and discharges are interchangeable in every 
possible way. The drainage from all steam pipes, 
&c., is taken off by means of steam traps and is 
pumped to the feed tank by means of a small pump 
in the port engine-room. 

The electric light machinery is placed on each 
side of the centre line bulkhead, the motor being a 
Parsons engine. Right aft are the turning engines, 
and here also is the switchboard for the electric 
light. On board there are 211 incandescence lights 
and three search lights. There are also yard-arm 
lights for coaling, &c. These consist of a number 
of incandescence lamps grouped in a reflector. 

There are four double-ended boilers, each having 
a common combustion chamber bricked up for easing 
the wear and tear when using forced draught. 
There are eight fan engines—Brotherhood’s—one 
in each corner of the stokeholds. All the feeding 
arrangements are on the thwartship bulkheads 
between the two boiler rooms. The air pumps 
deliver into a separate feed tank, from the bottom 
of which the main feed suction is led. The main 
feed pumps are of the Worthington type, and the feed 
water is passed through a Kirkaldy’s feed heater. 
The main feed pumps only draw from the feed tank 
referred to. The auxiliary pumps or ‘‘ donkeys” 
draw from the sea or from the tank as required, 
either for freeing the bilge or on emergency; for of 
course it is never intended to put salt water in the 
boilers unless under stress of very exceptional 
circumstances. The ash hoists are placed above the 
shell gratings. In the forecastle the steam windlass 
by Clarke, Chapman, and Parsons is placed, whilst 
the steering engines, by Forrester, are placed aft 
under the protected deck. 

The maximum steam pressure is 155 Ib., and the 
revolutions 140 per minute. The coal bunker capa- 
city is 400 tons, which is equal to a distance of 
4000 miles at 10 knots. 

Such a complication of machinery crowded into 
so small a space can only be run with success at the 
high duty demanded in warships by means of the 
most skilled attention. Want of room adds 
immensely to the difficulty of attending to machi- 
nery, and it is only by men being thoroughly con- 
versant with all the ways of a ship that they can 
hope to keep things in good going order. We 
have nothing but admiration for the officers 
and men of the engineering branch of the Navy, 
nevertheless there was perhaps not a single ship 
in all the vast fleet collected last week at Spithead 
which had a fairly competent engine-room staff. 
The reason is that the complements in many cases 
were not filled up, and even if they were filled up 
the men are too new to the ships to know their 
way about. We can quite understand the fervour 
with which the chief engineer of one of our leading 
armour-clads exclaimed, ‘‘Thank God they are 
peace manceuvres and not war manceuvres!” This 
war vessel was one-third short of her proper com- 
plement of artificers, and only the chief amongst 
the officers knew his way properly about the 
engine-room, and that was quite an accident. 

Engine-room artificers are the backbone of the 
engineering staff, and their want is a most serious 
matter, but the lack of stokers is a no less crying 
evil. This, however, is so indisputable a fact and 
has been so often commented upon, that we will 
not pause to emphasise the fact here. It may be 
said generally, however, that, imposing as the Spit- 
head fleet looked at anchor, it was miserably under- 
manned and ill-manned. Disaster will surely follow 
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sending vessels to sea with engine-room staffs so 
inadequate and ill-trained. 

We will now turn to a ship of a smaller class than 
the Medea, in which the engine-room space is still 
more cramped and crowded. The Serpent is a 
third-class cruiser of 1770 tons displacement, and 
4500 indicated horse-power. She was built at 
Devonport, and engined by Harland and Wolff, 
having been completed last year, when it will be 
remembered she broke down most disastrously. 
Here we have horizontal engines, and when one 
goes into the engine lockers—they do not deserve 
the name of ‘‘ rooms ”’—one feels that any amount 
of breakdown is fully accounted for. To get from 
end to end of the machinery space, one has to 
crawl or wriggle amongst the engines in a manner 
which is nothing less than acrobatic. In the Ser- 
pent the engines are placed right aft, the star- 
board engines being placed absolutely in the run 
of the ship. The engines are of the direct-acting 
triple -expansion horizontal type, the cylinders 
having all piston valves. The low-pressure cylinder 
is forward, and the high pressure aft. The low- 
pressure valve is placed above the cylinder, and 
worked by means of a lever attached at one end to 
the link block and keyed to a rocking shaft, from 
which there projects a second lever, which is 
attached to the valve spindle by means of short 
links. The high-pressure valve is worked from the 
eccentrics in the usual way with link motion. The 
air pump is worked by an eccentric on the crank- 
shaft, 

There are the usual number of auxiliary engines. 
In the starboard engine-room there are two centri- 
fugal pumping engines by Belliss and Co., which 
circulate the refrigerating water through the cylin- 
drical condensers. There is no auxiliary condenser 
here. There is a pair of feed pumps to each engine- 
room. The reversing engine is on the fore part of 
the low-pressure engine framing. There is also a 
fire pump which can be used for pumping the boilers 
out. All these pumps have connections so arranged 
as to enable them to draw from bilge or sea in cases 
of emergency. 

In the forward or port engine-room the position 
of the cylinders is reversed. Here the ship widens 
out and therefore there is room enough for the low- 
pressure cylinder in the after part. There are the 
same auxiliary engines as in the other engine-room. 
In this engine-room there is a water trap in which 
is collected all drainage from slides, &c. This is 
worked by hand, having gauge glasses to indicate 
when it is full. The fan engines, by W. H. Allen 
and Co.,, are in the port engine-room. 

The list of engines comprises : Two main engines, 
four feed pumping engines, four circulating pumping 
engines, two fire engines (one used for: circulat- 
ing water through the Normandy distiller), four 
fan engines, two air-compressing engines, steering 
engine, two electric light engines, steam capstan, 
one donkey for distributing fresh water, one donkey 
for pumping salt water to evaporator, and two ash 
hoist engines. 

There is a steam separator on the main steam 
pipe, and to this the various steam attachments are 
made. It was here that the accident occurred which 
disabled the vessel so long. One of the flanges at 
the back gave out, and as it was just under the steel 
deck, and right against a bulkhead, it was a most 
difficult job to get at. The separator, with its 
flanges and projections, weighs about a ton, and 
the steel deck had to be cut away to get at it. It 
took fourteen artificers and assistants seven days to 
yut the matter right, working watch and watch. 
This will give some idea what an engineering job 
the next naval war will be. 

In the forward engine-room are two Normandy 
fresh water condensers. Steam is raised in the 
evaporators and then condensed so as not to take 
boiler steam. The boilers are of the gunboat type, 
with smoke-box at back and combustion chamber 
between the furnace and tube-plate in the usual 
way. The boiler pressure is 145]b. per square 
inch. The dynamo-room is placed over the fore- 
most engine-room and above the armoured deck. 
There are two dynamos working at 80 volts, driven 
by Willans’ engines. 

We may now turn to a ship of a very different 
class, but of so prominent a type that a few details 
of the machinery department cannot fail to be of 
interest at the present juncture. The Anson is 


one of the much-fancied and more absurd Admiral 
class. She was the easternmost ship of the whole 
fleet, and carried the flag of Rear-Admiral Irvine. 
The Anson being 10,600 tons displacement, we 


naturally find more space, but in this case a great 
deal of ingenuity has been shown in getting the 
11,500 indicated horse-power and auxiliary engines 
within the space. The engines are by Messrs. 
Humphrys, and are of the vertical direct-acting 
type. They are compound, one high-pressure 
cylinder being placed between two low-pressure 
cylinders. The valves are all ordinary slide valves. 
The high-pressure valve is in front of the cylinder 
and is worked by a cross-lever from the link block. 
The low-pressure slide valves are at the sides of 
the cylinders and face inwards. This arrangement 
gives a compact engine, the floor space occupied by 
each set of propelling engines being 29 ft. in length 
by 9 ft. 6 in. across. 

There are two air pumps to each engine, and 
these are worked direct from the low-pressure 
cylinders, the rods working through stufting-boxes 
in the cylinder bottoms. The main feed engines 
are placed on ‘the centre line bulkhead. Next 
there is a small donkey for pumping out the drip 
tank which holds the condensation water. On the 
wing bulkhead are the two centrifugal circulating 
pumps which are worked by single inverted engines 
attached direct in the usual way. There is a circu- 
lating pump to each of the two condensers belonging 
to each set of engines, but of course they are inter- 
changeable in every way possible. Next there are 
a pair of bilge pumps, and beyond them the main 
steam fire pumps and an auxiliary fire engine used 
as well for pumping refrigerating water to the 
Normandy distillers. There is a single distiller to 
each engine-room, the combined capacity being 
3 tons an hour of fresh water. Next on the wing 
bulkhead there is a small pump for distributing 
fresh water, and beyond again are the turning 
engines. There are thus on the wing bulkhead of 
each engine-room, and at the back of the main 
engines, seven sets of auxiliary engines and a con- 
denser. The engine-room is 38 ft. long. 

On the deck above there is a centrifugal fan for 
ventilating the magazines and close by a Weir’s 
evaporator. The fans for forced draught are eight 
in number and are worked direct by Brotherhood 
engines. In the stern peak is a Forrester’s steam 
steering engine, and on the starboard side, in the 
run of the ship, there isa small machine shop with 
a couple of screw-cutting lathes, shaping machine, 
drilling machines, &c., with a small vertical engine 
for working them. The dynamo-room is between 
the two screw alleys. Here two Westminster 
dynamos are driven by Willans’ engines. Right 
forward are the hydraulic engines for working the 
big guns ; these, of course, are by Armstrong. 

There are eight boilers placed in pairs in four 
stokeholds. They are all alike, having four furnaces 
each. The tube surface is 17,176 square feet, and 
the heating surface of furnaces 3120 square feet, or 
total heating surface 20,296. The total grate surface 
is 784 square feet. The steam space is 4216 cubic 
feet. The proportion of grate surface to area through 
tubes is 7.56 to 1. The tubes are of iron 23 in. 
outside diameter. The boilers are 16 ft. in diameter 
by 10 ft. long. 

The Anson ran her full power trial in 1887, and 
made a speed of 17.4 knots, the collective indi- 
cated horse-power being 12,567 from both sets of 
engines. The steam pressure was 101.84 Ib. ; 
vacuum, 28 in. ; revolutions, 108 to 109; coal per 
indicated horse-power per hour, 2.23 1b. Air pres- 
sure in stokehold, 1.91 in. of water. With natural 
draught the speed was 16.5 knots, the steam pres- 
sure 94 lb., and the indicated horse-power 8231. 

These particulars of some of the vessels of types 
that will take leading parts in the coming manceuvres 
cannot fail to be of interest atthe present juncture. 
That the application of forced draught will have 
the effect of seriously impairing the trustworthi- 
ness of the boilers we have no doubt, and that 
serious accidents may occur through the insuffi- 
ciency of the engineering departments we have 
every fear. 








THE WEATHER OF JULY, 1889. 


Tue weather of July, 1887, and that of July, 
1888, were remarkably in contrast, the temperature 
of the former being much in excess of the average, 
and that of the latter about as much in defect ; the 
former had little rain and cloud and a large amount 
of sunshine, the latter had much rain and cloud and 
very littlesunshine. Although these circumstances 
generally go together, the contrast is seldom so 
extreme. The weather of July, 1889, has been a 





medium between that of 1887 and that of 1888, 


The first week was fine and dry with light N.E. to 
N.W. winds, the rest of the month has been un- 
settled, rainy, with frequent thunderstorms chiefly 
in England. The mean pressure and temperature 
of the atmosphere at extreme positions of the 
British Islands, to which the Isle of Man is central, 
were as follows : 

















eas | Mean Difference Mean Difference 
Positions. | Pressure. | from Normal. = from Normal. 
| 3 

in. in. deg. deg. 
North 29.87 above 0.04 54 nil. 
South 29.98 below .04 60 below 3 
West 29.95 above .02 58 nil. 
East 29.87 below .05 59 below 1 
Central 29.91 ke 01 58 an 1 





The distribution of rainfall in frequency and 
amount may be inferred from the following results, 
although the heavy rains attending the local 
thunderstorms make the total amounts exceptionally 
large in many places : 











. | Difference 
Places. | Rainy Days. | Amount. | from Normal. 
| | in. | in. 
Sumburgh .. “ys 13 2.13 | 0.04 above 
Scilly .. ie wee 18 2.98 OO. +s 
Valencia a 16 2.19 1.72 below 
Yarmouth 17 | 3.72 1.04 above 





The daily general directions of the winds over 
these islands agree with the mean distribution 
of atmospherical pressure in giving a resultant 
from N.W. by W., the normal resultant being 
from the west. The temperature may be said to 
have been seasonable, except in the south, where 
it was much colder than usual. The amount of 
rain was much below the normal quantity in the 
west of Ireland, and much above in the east of 
England. On the 12th, 2.15 in. of rain fell at 
Cambridge, 3.06 in. at Rothampstead, and between 
9.30 p.m. and 11.39 p.m. 2.54 in. fell at St. Alban’s, 
during a thunderstorm ; on the 13th, 1.88 in. at 
Yarmouth, and at Henley-in-Arden the large 
amount of 3.65 in. fell in 65 minutes. Thunder- 
storms occurred on the 7th in north-east England ; 
on the 12th, 13th, and 15th in east England ; on 
the 14th in south-east England ; on the 16th they 
were general ; on the 17th, 21st, and 23rd in Eng- 
land; on the 27th in central England. The 
effect of rain in lowering the temperature of the air 
in summer was well shown on the Kew thermo- 
grams for the 20th, 21st, and 23rd; on the two 
former days there were two maxima, on the latter 
day three, and the minima were all attained during 
falls of rain. The long period of fine weather came 
to an end on the 7th by the formation of a cyclonic 
disturbance in the north of these islands ; the sky 
became cloudy, the weather rainy and variable. 
The Times of the 9th remarked : The prospects of 
the crops are ‘‘of a far more brilliant character 
than has been the case at this period in any year 
since the wonderful corn year of 1868. A warm 
and moist spring and early summer have given us 
one of the largest crops of hay that have been 
gathered in for many years, while the heat since has 
been of great value to the wheat crop, which was 
never better.” To perfect the wheat, in most 
parts, some good hot days in August will be essen- 
tial. The highest temperature, 83 deg., was re- 
ported at Hereford, on the 6th; the lowest, 31 deg., 
at Edgworthtown, on the 8th. The greatest atmo- 
spherical pressure, 30.6 in,, occurred on the Ist ; 
the least, 29.4 in., on the 22nd. Reckoning by the 
weather notations, fine days varied between eight 
in the south and four in north ; overcast, between 
nineteen in the north and seven in the central dis- 
trict. During the four weeks ending the 29th, the 
duration of bright sunshine, estimated in per- 
centage of its possible amount, was for the United 
Kingdom 33, Channel Isles 45, south Ireland 39, 
south-west England 37, north-west England and 
west Scotland 34, central England and north Ire- 
land 33, south and east England 31, east Scotland 
28, north-east England and north Scotland 24. 





THE BROADWAY TESTING WORKS, 
WESTMINSTER. 

WE recently had an opportunity of visiting 

the works and chemical laboratory which have 

been established in the Broadway, Westminster. 





Although they have only been in existence at this 
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address for about two years, yet Mr. Stanger, to|ing instruments for measuring test specimens, 

whom they belong, has carried out important/ elastic deformations of materials under stress, re- 

mechanical and chemical testing operations for cording drums driven by clockwork for taking 

some years past. | diagrams of ‘‘time-effect” tests, and calorimeters 
The mechanical testing department, under the | for testing the heating power of fuels. 


charge of Mr. John Goodman, contains a 60-ton 
Buckton testing machine, arranged for tension, 
compression, and bending experiments. It was 
specially designed to meet Mr. Stanger’s require- 





A dark room is set apart for the photometric 
determination of oils, gases, candles, incandescent 
lamps, &c. 

The equipment of the laboratory includes a new 
form of mercurial pyrometer (Murrie’s) for high 


ments, and has since been improved by him in 
several points. Instead of working the machine in| temperature up to 2000 deg. Fahr. It consists of a 
the usual manner by a screw displacement pump, | strong steel tube containing mercury, one end of 
he actuates the pulling cylinder by high-pressure | which is sealed and a pressure gauge attached to the 
water from the Hydraulic Power Company’s mains. | other. When the sealed end of the tube is placed in 
The ordinary pressure, viz., 700 1b. the square inch, ke furnace, the mercury volatilises and produces a 
is sufficient for small tests up to 16 tons; when, | considerable pressure in the tube. This pressure is 
however, the full power of the machine is required, | measured by a Bourdon gauge, but as the tempera- 
an intensifier is thrown into gear, which will give a' ture and pressure of mercury vapour are functions 
pressure of 3000 lb. to the square inch, equivalent to| one of the other, the pressure being known, the 
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a pull of 65 tons on the specimen. The pressure in 
the cylinder is readily adjusted by means of screw- 
down valves. This system is an immense advan- 
tage over the ordinary methods, inasmuch as it 
enables the strain to be applied at any desired 
speed from ;zj55 in. per minute, up to a sudden 
application almost equivalent to a falling weight. 
To further place the machine under the most com- 
plete control, the pulling cylinder is fitted with a 
leak-off valve, which enables the most accurate and 
delicate adjustments of the load to be made under 
all conditions. The machine is also fitted with 
a Wicksteed autographic recorder for drawing 
stress-strain diagrams in tension, compression, or 
bending. To further check the accuracy of this 
instrument, Mr. Goodman has added a second 
pencil to automatically record the scale of the 
diagram (see figure above). The scale pencil a is 
actuated by an electro-magnet b attached to the 
main pencil slide c; the drum on which the diagrams 
are traced is seen at d; fis a soft iron armature 
held in position by the springe; as the jockey 
weight moves along the steelyard a spring attached 
to the vernier j makes contact with the projecting 
barbs g g opposite each ton on the scale h, and com- 
pletes the circuit round the electro-magnet, thus 
bringing the recording pencil sharply down on to 
the paper and making a dot ateach ton. By means 
of a second contact breaker k 1, the circuit is broken 
if the main lever of the testing machine rests on 
either of the stops, hence the dots can only be 
recorded when the lever is “floating” and the 
jockey weight exactly at the ton; this appendage 
has proved most valuable in demonstrating the 
accuracy of the Wicksteed diagrams. 

In the same department are tools for preparing 
flat and round test specimens, oil testing machinery, 
wire, string, and rope testers, a Siemens dynamo, 
and electrical testing apparatus, also pulverising 
machinery for making cement on an experimental 


e. 

The whole of the machinery in this department 
is driven by a Beck gas engine, a type we recently 
fully described in our columns. In addition to this 
machinery there are various measuring and record- 





temperature is also known, hence the gauge is 
graduated to a temperature instead of a pressure 
scale. The Kew tests of these instruments show 
them to be very accurate and reliable. 

The cement testing department is fitted up with 
numerous machines and appliances for deter- 
mining the properties of the cement under test, 
including a large Adie’s cement tester fitted with 
Matthew’s patent automatic feed and recording 
gear, for both tensile and transverse tests; the 
standard German Government gauging and testing 
apparatus and the English Government standard 
hopper for taking the weight per bushel. 

The chemical laboratory, under the charge of 
Mr. Bertram Blount, was specially designed and 
fitted to suit Mr. Stanger’s requirements. It is 
equipped with every modern appliance for the pro- 
secution of scientific and commercial research, as 
well as for the execution of ordinary analytical 
work. Besides the ordinary gas and water supply 
it is furnished with three other pipes, two of them 
being fitted with Kérting’s water pumps, the one 
for exhaustion, and the other for compression of 
air, while the third communicates with a Root’s 
blower in the mechanical testing room, and supplies 
the injector and other metallurgical furnaces. By 
these and similar labour-saving appliances work is 
aided and expedited. 

The laboratory contains several little pieces of ap- 
paratus which are distinctly novel, notably a volumi- 
nometer for the determination of the specific gravity 
of Portland cement, a viscosimeter of improved de- 
sign, and a modification due to Mr. Blount of the 
well-known Soxhlet’s extraction apparatus, which we 
illustrate in Fig. 2, where A is the inner tube of the 
apparatus in which the substance to be extracted is 
placed ; at the lower end of A is asyphon B, and at 
the upper end two holes CC. The whole is sur- 
rounded by the outer tube D, the lower part of 
which is narrowed considerably as shown at E. 
The apparatus is connected in the ordinary way 
with a flask below and a condenser above. The 
action is then precisely like that of an ordinary 
Soxhlet. The solvent boils in the flask, its vapour 





passes up the annular space between the tubes, 





through the holes C C, and into the condenser, 
whence it falls into A, filling it until the level of 
the top bend of the syphon is reached, when it 
empties itself into the flask below and begins its 
journey once more. 

Among the advantages it possesses over the ordi- 
nary Soxhlet are the following : 

1. The liquid in A being jacketted by its own 
vapour is kept at its boiling point. 

2. A smaller liability to breakage, the appa- 
ratus presenting a smooth cylindrical surface, 
without the fragile projecting tubes of the original 
Soxhlet. 

Operations on almost a manufacturing scale are 
carried on in another part of the premises in order 
to obviate the difficulty experienced in obtaining 
various reagents of a sufficient degree of purity by 
undertaking their preparation under the control of 
the chemist who has to employ them in his tests. 








DIVING BOATS, PAST AND PRESENT.* 
No. III. 

BUSHNELL’s various contrivances for waging sub- 
marine war were reproduced twenty years later by 
his countryman Fulton, who, after vainly address- 
ing himself to the Directory in Paris, succeeded sub- 
sequentlyin obtaining from the ConsularGovernment 
funds to construct a diving boat. Having built his 
boat, which he called the Nautilus, he descended 
in it to a depth of 25 ft. in Brest Harbour, and 
remained there in total darkness for an hour. He 
did not attempt to go lower, for his boat could not 
have withstood the pressure of the water ata greater 
depth. His next descent was made with candles, 
but as they consumed his oxygen too rapidly, he, 
before the next trial, inserted a skylight of thick 
glass, about 5 ft. in diameter, near the bow of the 
boat, by means of which he obtained sufficient 
light for counting the minutes on his watch, For 
surface navigation the Nautilus was provided with 
a mast, mainsail, and jib, by the aid of which 
Fulton managed to get two miles an hour out of 
her, and which could be readily struck, prepara- 
tory to diving, in about two minutes. The descent 
and ascent were effected by a vertical screw, and 
the steering and propulsion, on or below the sur- 
face alike, by two horizontal and parallel screws, 
set in motion by a wheel and crank worked by 
hand and giving a speed of a mile an hour. A 
copper receptacle of a cubic foot capacity, into 
which 200 atmospheres were compressed, served as 
an air reserve with the help of which Fulton was, 
on one occasion, enabled to prolong his submersion 
to four hours and twenty minutes. Previously to 
the construction of the diving boat, Fulton had 
utilised Bushnell’s ideas in the manufacture of sub- 
marine mines, to which he subsequently gave the 
name of torpedoes. The torpedo used with the 
boat was a copper case capable of containing from 
80 lb. to 100 lb. of gunpowder, and fitted with a 
clockwork and gun-lock apparatus like Bushnell’s ; 
but instead of the line attached to it being bent 
round a peg for screwing into the bottom of an 
enemy’s vessel, as in Bushnell’s arrangement, it 
was fastened to a javelin which was shot out to stick 
in theship’s timbers. Theauthorities having supplied 
a small shallop for the experiment, Fulton managed 
to strike it from a distance of 200 yards, and with 
only 20 lb. of powder in one of these torpedo cases, 
blew it to pieces. Having succeeded so far, he next 
desired to construct a boat big enough to carry 
eight men, with provisions for twenty days, and 
sufficiently strong, according to his calculations, to 
bear the pressure of the water at a depth of 100 ft. 
With this he proposed to sally out and demolish the 
British men-of-war cruising off the French coast, 
but his intentions were frustrated by the Minister 
of Marine, who seemed to consider such a mode of 
warfare as only worthy of Barbary corsairs, and 
stopped the supplies, notwithstanding the favour- 
able report of St. Aubin, one of the commissioners 
sent to supervise Fulton’s proceedings. As nothing 
more was to be gained in France he came over to 
this country and submitted his submarine contri- 
vances to the Government. Pitt was much struck 
with them, and a committee composed of Sir 
Joseph Banks, the President of the Royal Society ; 
Henry Cavendish, the foremost chemist of his 
time; Admiral Sir Home Popham; Sir William 
Congreve, of rocket fame, and John Rennie, the 
great engineer, was appointed to examine and 
report. These experts rather summarily pro- 





* See ENGINEERING, vol. xlvii., pages 245 and 319, 
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nounced the diving boat to be impracticable, 
and only gave a qualified approval to the other 
** inventions.” Rennie was, no doubt, some- 
what prejudiced against the American, having 
known him previously in connection with some of 
his other so-called inventions, and regarded him as 
** a man of very slender abilities, though possessing 
much self-confidence and consummate impudence.” 
Lord St. Vincent, who was at the head of the Ad- 
miralty at the time, was very wrath with Pitt for 
his patronage of such dangerous innovations, and 
declared that the Prime Minister was ‘‘ the biggest 
fool that ever existed to encourage a mode of war 
which they, who commanded the seas, did not 
want, and which, if successful, would deprive them 
of it.” It probably never struck him that the 
refusal of one government to adopt an invention 
need not necessarily prevent another accepting it to 
the detriment of the refuser. Fulton, much dis- 
gusted, returned to America in 1806. He did not, 
however fare much better among his own country- 
men, for although Congress voted an appropriation 
of 5000 dols. for the prosecution of his experiments, 
the determined professional opposition, led by Com- 
modore Rodgers of the United States Navy, and 
the apathy of the general public were too much for 
him. Nevertheless, he commenced, later on, the 
construction of a new diving boat which was never 
completed owing to his death in the early part 
of 1815. It was 80 ft. in length, 22 ft. in breadth, 
and 14 ft. in depth. The sides were a foot in 
thickness, and the deck was covered with wrought- 
iron plates as a protection against shot. It was not 
designed to sink lower than the awash position, in 
which it could be conned from a small cylindrical 
turret. Part of the crew of one hundred men 
were to work by hand a large stern paddle-wheel, 
the noise of which would not be heard owing 
to its situation five or six feet below the surface, 
whence the name of Mute given to the boat. As 
Fulton had some years before turned his attention 
to driving paddle-wheels in vessels by steam—in 
which he had been anticipated by others, notwith- 
standing partial biographers to the contrary—he 
would no doubt have eventually applied the same 
motive power to the Mute, for he never could have 
obtained a speed of more than five miles an hour, 
if that, by manual force. For sinking hostile ships 
it was proposed to employ a submarine columbiad 
carrying a 100-lb. shot, the idea of which has been 
recently reproduced by Ericsson in his Destroyer, 
armed with a 40-ton submarine steel gun. 

Crude and not very original in conception as the 
Nautilus was, it served to inspire St. Aubin, to 
whom we have already alluded, with what reads 
to-day very much like the gift of prophecy. In his 
report to the French Ministry of Marine he says : 
ee it is not twenty years since all Europe was 
astonished at the first ascension of men in balloons ; 
perhaps in a few years they will not be less sur- 
prised to see a flotilla of diving boats which, on a 
given signal, and in order to avoid the pursuit of 
an enemy, shall plunge under water and rise again 
several leagues from the place where they de- 
scended!” Arguing from Fulton’s success in blow- 
ing up the shallop in Brest Harbour, he asks : ‘ If 
by future experiments the same effects can be 
produced upon frigates and ships of the line, what 
will become of navies, and where will sailors be 
found to man ships of war, when it is a physical 
certainty that they may at any moment be blown 
into the air by means of diving boats, against which 
no human foresight can guard them ?” 

Biot, Monge, and that great ‘‘ organiser of vic- 
tory,” Carnot, were convinced of the practicability 
of submarine navigation under certain conditions, 
and Napoleon, though he did not seem to believe 
much in Fulton latterly, and withdrew his support, 
encouraged him at first, as well as others who came 
after him. The emperor showed great interest in a 
boat tried at Havre, which never came to anything 

ractically, though the committee appointed by the 
National Institute to report declared that ‘there 
was no longer any doubt of the possibility of estab- 
lishing submarine navigation at a trifling cost.” A 
pianoforte maker also gained the imperial patronage 
and a pension for inventing a diving machine for 
recovering wreckage. 

Diving boats on the Bushnell-Fulton models were 
built and fitted out by private citizens in the States 
for attacking the British blockading fleet during the 
war of 1812-14, the American Government having 
refused to sanction their employment officially. The 
boat that singled out the flagship of the British com- 
modore off New London, was propelled by paddles at 





RADIAL DRILLING AND BORING MACHINE. 


CONSTRUCTED BY MESSRS. G. RICHARDS AND CO., LTD., ENGINEERS, MANCHESTER. 
(For Description, see Page 184.) 











the rate of three miles an hour, and succeeded in driven by steam generated, for surface projection, 
etting under its enemy three times but without) by an ordinary boiler and furnace, but for sub- 
ea any damage. On coming up tothe surface merged work bya tubular boiler with interior fur- 
for air and bearings in the first attempt, it was de- | nace hermetically closed. The fuel preferentially 
tected, and the ship escaped by cutting her cable | used for this last was a mixture of coke and nitrate 
and standing out to sea. On the third occasion its of soda. The air for three men forfive hours was 
operator actually got so far as to bore a hole in the | kept respirable by an alkaline compound. A lateral 
ship’s copper, when the screw of the torpedo attach- | door gave exit to men in diving armour for external 
ment broke. After the discovery of this close operations. A model of the boat was shown in the 
shave the commodore kept his vessels always under | Paris Exhibition of 1855, and subsequent inventors 
way. in Europe and America have freely borrowed many 
The next diving boat which we come to is memo- of its details. 
rable from the object for which it was constructed, During the course of the Schleswig-Holstein war 
for, if all things had turned out favourable to that a Bavarian sergeant of artillery, named Bauer, built 
object, the history of Europe would have been|a submarine boat at Kiel with which he proposed to 
written differently. This boat was 100 ft. long, with | blow up the Danish ships of war lying off Sundeved. 
masts and sails that could be lowered and stowed | A hard frost setting in compelled the Danes to leave 
away when diving should become necessary. The their anchorage, and Bauer’s design was nipped in 
designer of it was a notorious smuggler and prison- | the bud. The boat, somewhat like a yacht in shape, 
breaker, named Johnson, who, for a handsome re- | was constructed of cast-iron plates, propelled by a 
ward, undertook to carry off Napoleon in it from St. | hand-worked screw and sunk and raised by ad- 
Helena to the United States. The man was of such | mitting and pumping out water. The operator by 
iron nerve and infinite resource that itis very pro- | thrusting his hands into a pair of gutta-percha gaunt- 
bable he would have succeeded, had not the death lets, secured hermetically over holes in the deck, 
of the emperor and the seizure of the boat occurred could fix a torpedo, fired through a wire froma 
almost simultaneously to mar his project. | voltaic battery, to the bottom of a vessel. Owing 
A short time after this episode, Montgéry, ato the insufficient funds placed at Bauer’s disposal 
French naval officer, designed a boat which never the boat was obliged to be ‘‘scamped.” When 
got beyond the model-room, and which he called tried it dived readily to the bottom, where the 
L’Invisible. It was to have a bowsprit, masts, | pressure of the water started the plates, thereby 
and sails, which could all be struck before diving ;/ nearly drowning the inventor and his two com- 
the boat was to be sunk and raised by letting in and | panions. They managed to scramble out through 
forcing out water; to be propelled by a paddle-| the manhole somehow, and the boat was till lately 
wheel and three oars on each side, and to be supplied | and still is, for all we know to the contrary, lying 
with a reserve of compressed air to support a crew in the mud at the bottom of Kiel Harbour. 
of ninety-six officers and men for fifteen or sixteen | 
hours under water if necessary. The proposed arma- | 
ment consisted of four columbiads, a machine for’ 
throwing combustibles, one hundred water-rockets, | Protection FROM LIGHTNING. 
and as many torpedoes. L’Invisible was evidently!) We have been taken to task by Messrs. Richard 
an attempt to improve on Fulton’s Mute. | Johnson, Clapham, and Morris, of 310, Winchester 





NOTES. 


No great progress was made in the science of House, E.C., forstating in our leading article under 
submarine navigation for nearly thirty 





ae when the above heading that it was practically impossible 
at to be to line with metal a nineteenth century villa, so as 


Payerne, a Frenchman, produced a 
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excellent subjects by being dusted with plumbago 
in the usual process preliminary to electrotyping, 
and then, in an electrotypic bath, a plating of 
copper or bronze is deposited on the outside. 
suitable perforations are made in the copper at 
concealed places, and most of the organic matter 
expelled by the application of heat. This is 
followed up by treatment with some antiseptic 
which will prevent further decay of the organic 
tissues. If increased weight is desired for greater 
stability, it may be accomplished by pouring into 
the hollow metal some easily fusible alloys. The 
appearance of the outside of a crab or other crusta- 
cean may be modified by treatment with acids, or by 
the formation of Noble’s rings in an electric bath, 
or in any one of the similar methods now in ordinary 
use for the treatment of copper and bronze objects. 
A neat tobacco case was made in this manner from 
a clam, on the shell of which had been engraved 
before plating the evolutionist’s motto, Omiia ex 
concha, ** All things from a shell ;” after plating 
with copper the whole was cut in twain, and all 
organic matter removed; then it was lined with 
Britannia alloy, a hinge and clasp added, and the 
whole plated with silver. 


SoRDWANA AND DELAGOA Bay. 


The evident determination of the Portuguese to 
work the Delagoa Bay Railway for the future asa 
State line, whatever may be the result of the diplo- 
matic conflict at Lisbon, has forced England to turn 
to the rival route we recommended the other day, 
and the desire is evidently growing to deliver a blow 
at Portugal by running a competing line through 
Swaziland to the Transvaal. In the war of routes 
to the Transvaal prevailing in South Africa just 
now, it will not do for England to rely exclusively 
upon the longer ones. The Delagoa Bay route has 
been successful in getting a start, not because of its 
intrinsic merits but on account of its shortness. In 
that respect Sordwana Bay route is practically its 
equal, for the port is only 75 miles to the south, 
and on reaching the Transvaal it would be about 
the same in actual length. From Cape Town, 
vid Kimberley and Bechuanaland, to the goldfields 
of Mashonaland, now the rage, the distance is 
1700 miles ; from Sordwana Bay, the length of 
the line would be less than 600. But while 
the Delagoa Bay line is blocked by the loftiest 
part of the Lebomba Mountains, the cost of tra- 
versing which is shirked both by Portuguese and 
Boers, the more southerly Sordwana route would 
cross the range by the easy Umgovuma Gorge, de- 
void of all serious engineering difficulties. Con- 
sidering that from Sordwana to the Transvaal the 
country is protected by England, and is quite out- 
side Portuguese territory, the opening up of the 
route ought to be supported by the Colonial Office 
and made a matter of imperial policy. A subsidy 
would hardly be needed, because at a distance of 
50 miles from the coast the line would enter 
the auriferous Swazi region, the whole of which 
has been parcelled out among mining companies. 
After Swaziland commence immediately the mining 
districts of the Transvaal. Naturally the Cape and 
Natal authorities, who have all along been opposed 
to Delagoa Bay project, would not look with a very 
favourable eye upon the opening up of the Sordwana 
route, but now that the State resources of Portugal 
are being applied to pushing the Delagoa Bay route, 
it would be pure folly for England to rely entirely 
upon the longer communications from Cape Town 
and Durban. Besides, events in South Africa are 
rapidly tending in the direction of a consolidation 
of interests. The British population in the Trans- 
vaal is now double that of the Boers, and the time 
is not far distant when the Government of the 
country will be in its hands. In that case Sord- 
wana Bay would prove its utility in making the 
country independent of Delagoa Bay, and its in- 
fluence on the general development of the British 
interests in South Africa would not be detrimental 
to the progress and prosperity of the Cape and 
Natal routes, each of which has its special mission 
to fulfil in opening up the Orange Free State and 
Bechuanaland. Altogether, therefore, Sordwana 
Bay stands a good chance of becoming a keen com- 
petitor of Delagoa Bay, and if a railway be built, 
it will, at any rate, suffer no danger from confis- 
cation. 


Proposep AMERICAN ATLANTIC LINE OF 
STEAMERS. 


Hitherto the British flag has maintained its supre- 
macy on the Atlantic Ocean, in the matter of the 





fastest Atlantic liners, as all the record-breaking 
steamers have not only been the creation of British 
shipbuilders, but have been owned by companies 
belonging, at least technically, to this nation ; but 
present indications would lead one to the belief that 
if this is to continue still greater effort will require 
to be put forth by home builders, as well as by native 
companies. Quite recently mention was made of 
the result of a good maiden voyage of the Hamburg- 
American steamer Augusta-Victoria, and although 
she has not yet fulfilled the expectations then formed 
of her, she may yet rank as the fastest Continental- 
built Atlantic liner. The vessels, too, of the French 
Transatlantic Company have done very well, and 
although they have fallen short of the magnificent 
performances of the Inman liner City of Paris, they 
indicate progress in naval architecture in France. 
The other day the new Hamburg-American steamer 
Columbia finished her maiden voyage from South- 
ampton to New York in 6 days 20 hours 30 minutes, 
which is equal to a run of 6 days 5} hours from 
Queenstown—a very good run; this shows clearly 
that the Hamburg-American Company mean to 
enter the list with the Inman, White Star, and 
Cunard lines. But after all the most serious oppo- 
sition is threatened from America—opposition to 
the naval architect as well as to the companies. A 
company, it is said, is being formed with President 
Austin Corbin, of the Rapid Transit Steamship Com- 
pany, at its head, and the capital is put at the large 
figure of two millions sterling. It is proposed to 
build eight steamers, and judging from the tonnage 
suggested—12,000 tons each—they will be monster 
vessels. Of course speed is to be the great con- 
sideration ; an American can never be expected to 
patronise other than the fleetest ships, and they 
are to be almost entirely passenger carriers, the 
accommodation intended being 500 first, 500 
second, and 1000 third-class. In order that the time 
taken on the voyage may be minimised, it is intended 
to make docks at Montauk, Long Island, and Mr. 
Corbin is credited with having already secured 
3000 acres for the purpose. To the lay mind it may 
be a subjectZof wonder that the Americans should 
not have taken long ago such a step, as is now, accord- 
ing to report, contemplated ; but it is now sur- 
prising to naval architects that they should attempt 
competition even at this late hour. Materials used 
in shipbuilding, as well as labour, are dear in 
America. The cost of each vessel is put at over a 
quarter of a million sterling. This is very much 
in excess of the cost of the New Inman liners, and 
it is very questionable whether the Americans will 
produce as comfortable or as beautifully finished 
vessels, without undue extravagance, as English 
builders. For the consummation of the scheme 
we must wait for a long time; but undoubtedly 
it will help on marine practices, and it is, there- 
fore, like all other similar projects, to be wel- 
comed. 


SPRINGHILL COLLIERY AND Rat~way In Nova 
Scotia. 


The largest and the most recently organised 
colliery in Nova Scotia belongs to the Cumberland 
Coal and Railway Company, of Springhill, in Cum- 
berland County. It is situated about five miles 
from the Intercolonial Railway, the junction of the 
Springhill Railway being 122 miles from Halifax, 
and from this the line passes through the mining 
property to Pansborough, a port on the Bay of 
Fundy, affording an outlet for the coal to St. John 
and other places on the Atlantic seaboard, the com- 
pany’s railway having a total length of 32 miles. 
Although the Springhill coalfield is within 10 miles 
of a number of collieries working what are known 
as the Joggins coalfield, and are not over 60 miles 
from the well-known Pictou coalfields, there seems 
to be no connection with, or similarity between, any 
one of the three, the dip of the measures, the thick- 
ness of the seams, and the intervening deposits 
between the beds, are all different, and mark ap- 
parently distinct areas, possibly of different geolo- 
gical formation and times of deposit. The outcrop 
of the coal was discovered near the summit of a 
height of land 700 ft. or 800 ft. above the sea level, 
and from this the veins dip at an angle varying 
from 30 deg. to 50 deg. in a direction generally north- 
west to north. There are at least a dozen veins, 
and of these one is 13 ft. in thickness, two are each 
11 ft., and two others are 4 ft. 6 in. and 5 ft. 
respectively. The work at present being done is 
altogether on the two 11 ft. seams, which lie in the 
ground with only 70 ft. of shale and earth between 
them, There are at present five slopes working, 





of which the first four are known as the east, north, 
west, and south, each of which can turn out about 
800 tons of coal per day, the output of the colliery 
per day being easily 2500 tons, although from delays 
in the works and on the railway, from repairs in the 
slopes and of machinery, and from shortness of 
rolling stock on the Intercolonial Railway, the 
average day’s work does not exceed 1800 tons. The 
slopes are put down in the coal itself following the 
dip of the measures, and of course at the same 
angle. They are each 10 ft. wide, and from 9 ft. to 
13 ft. in height, well timbered and supported, and 
each contains a narrow-gauge double track road, up 
and down which the small cars ascend and descend. 
At the west slope, where the greatest quantity of 
coal is generally raised, the slope is 1300 ft. in length, 
at the last new slope it is over 2000 ft. in length, and 
the level at the bottom of this extends over half a 
mile from the bottom of the shaft in each direction, 
or a mile in total length. At intervals along this 
level, headings are driven towards the rise, and 
from each of these the coal is got on what is 
analogous to the ‘‘ long wall” system of the old 
country collieries. The pumping and ventilation are 
good, and so far there have been no accidents from 
the failure of either. The small cars, in which the 
coal is first loaded in the headings, hold about 
17 cwt. each; they are run out from the work- 
ings by one man, and hauled by horse to the foot 
of the slope, the rope hauling six of them in a 
train up the ascent. The platform at the top is 
sufficiently high to allow the railway wagons to be 
shunted underneath and the coal tipped into them 
from the small wagons of the pit. During the 
year 1887 the production of coal at Springhill was 
522,170 tons ; for the present year it will probably 
be a little less, as there have been more lost time 
and delays from various causes. The company are 
constructing a new railway about 14 miles in 
length to a junction with the Intercolonial near the 
Salt Springs Station of the latter, from which they 
have running powers over the portion of the Inter- 
colonial to Oxford Station, and thence over the 
Pugwash Branch, opening a communication over 
about 50 miles of railway to the waters of the Gulf 
of St. Lawrence, which will cheapen this coal to 
the whole of the Upper Provinces. This coal is 
now used throughout on the Intercolonial, on half 
of the Grand Trunk, and on a portion of the 
Canadian Pacific, and for this purpose it is taken 
without any screening precisely as it comes out of 
the pit. It is an excellent steam coal, and for 
railway and stationary engines it is preferred, but 
it will not coke very well, and for household pur- 
poses it is inferior toeither the Pictou or Cape 
Breton coals. The total production of coal in Nova 
Scotia is about 2,000,000 tons a year, of which 
Springhill raises now one-fourth. 








THE ELECTRIC LIGHT AT MESSRS. 
PEARS’ OFFICES. 


Messrs. Pears’ offices offer a standing conundrum 
to the country cousin visiting London. As he walks 
along New Oxford-street, looking at the shops, he 
suddenly finds himself gazing into a Pompeian Court 
filled with paintings and statuary. In the mosaic 
floor is a marble fountain with the figure of a nymph 
about to bathe, and in the various niches are other 
original works in stone, all of great merit. Opposite 
the windows he sees oil paintings by famous painters. 
The puzzling feature of the whole is that nearly all the 
separate works are familar to him, although he has 
never been in the neighbourhood before. Yet the 
familiarity is not complete, something is wanting to 
make the pictures before him fit the mental impression 
which they evoke. Renewed scrutiny fails to afford a 
clue to the character of the building; the appoint- 
ments are on too lavish a scale to betoken the entrance 
to a public art gallery, while the situation precludes 
the supposition that it is a private residence. It is 
not until the words ‘‘ Pears’ soap” are read on the 
facade that the mystery is solved, and the spectator 
comprehends that the works of art before him are the 
— of the fine posters which cover all the blank 
walls of the country. The parts of the building 
which are not visible from the street form the 
offices of Messrs. Pears, and are fitted up in the most 
complete manner. The walls of the principals’ rooms 
are hung with paintings which cannot be accommodated 
in the entrance court, while the doors and desks 
throughout the place are specimens of fine cabinet- 
making. The electric light is fitted everywhere. 
There are 200 incandescent lamps and eighteen arc 
lamps, some of the latter being placed outside. The 
machinery is fixed in the basement, and consists of 
two Crossley’s gas engines, of 7 horse-power (nominal), 
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one driving a dynamo of 120 lamp capacity, and the 
other a Thomson-Houston machine supplying current 
to eighteen arc lamps of 1200 candle-power each. The 
incandescent lamps are fed from storage cells, of 
which there are fifty-four (see plan). These are charged 
during the daytime, and serve not only for the 


| The trials were made as follows : The pump was set 
in action and the speed was regulated by the stop- 
valve, and by the hand-adjusted expansion valve, until 
the desired number of revolutions was obtained. When 
that was done an electric bell was rung to warn the 
observer at the reservoir to close the outlet sluice. As 
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lamps but also for an electric hoist which is operated 
by a 4 horse-power motor. a : 

The lamps which illuminate the paintings in the 
Pompeian Court are mostly arranged round the 
windows, so that they are invisible from without, 
while they light the various objects, particularly the 
paintings, very brilliantly. Other lamps are fitted 
with bronze imitation Roman hand lamps suspended 
from the ceiling by chains. The whole installation, 
which works most successfully, was supplied by Messrs. 
Laing, Wharton, and Down, of 82, New Bond-street, 
London. 








PUMP TESTS. 

WE extract from the Bulletin de la Société Indus- 
trielle de Mulhouse the following account of two pump 
tests which were made by a committee of the Society. 
There were two sets of pumps doing exactly the same 
work ; the one set consisted of four bucket pumps, 
each with the full lift, and the other set of two centri- 
fugal pumps, the first delivering into the suction of the 
second, The bucket pumps were supplied by Messrs. 





TABLE I.—Triats or Bucket Pumps. 


Trial 


























for 18 Arc lamps of 1200 C.P 
Oynamo 


soon as the level in the reservoir had reached a height 
of about 153 in. a second signal, given by the person 
noting the speed of the pumps, told the observer at the 
reservoir that he must mark the level of the water on 
his scale. After an interval of four to six minutes a 
third signal was given and the level again marked. 
During this interval there were noted (1) the number 
of revolutions of the pump, (2) the exact length of the 
trial, and (3) the rise of level of the water. Both 
steam and pump diagrams were also taken ; the latter 
were not of any use owing to the great vibration of the 
pencil in spite of the use of a very stiffspring. Ninety- 
two diagrams were taken in all, The principal results 
obtained are given in the first Table, from which the 
figures pertaining to trial B are omitted, owing to a 
mistake in counting the revolutions. 

In the two trials C and K the theoretical discharge 
was 78,541 litres, and the amount lifted 78,647 litres ; 
there was evidently an error either in taking the level 
or in counting the revolutions, but the error was 
small. By arranging. the trials in the order of the 
speeds we get the third Table, showing the regular 
diminution of efficiency with increase of speed. 


























oe oe ee oe ee « ae A Cc D | E F G H I | K 
Revolutions per minute* .. ee ee ee --| 13.44 -- | 20.3 | 18.4 22.7 24.5 26.1 18.7 16.3 13.3 
Efficiency of pump, or water lifted divided by theo- | | } 
retical delivery me ma Pe aa a oe]. 1.0 -998 | .998 -995 -998 -998 990 | 1.0 
Efficiency of the pumping engine, or work repre- | 
sented by water lifted in foot-pounds divided by | 
work indicated in steam cylinders in foot-pounds| 70.26 68.55 | 70.5 67.9 67.4 64.6 69.9 71.46 | 73.8 
j | 
* The pumps worked well and without shock up to a speed of 20 revolutions, 
TABLE II.—Taiats or Dovusie Lirt Centrirucat Pumps. 
Number of trial .. “a « ae «| & B Cc D E F G H I K 
i revolutions .. --| 93 91 88 89 89 90 87 89 90 | 88 
Length of trial ‘ - min.| 6 55 6 34 4 20 4 50 3 55 3 40 83 20 4 45 5 30 | 6 42 
Mean speed... ‘nn ee es ee --| 13.44 | 13.96 20.30 | 18 41 22.72 24.54 26.11 18 77 16.36 | 13.13 
Difference of level in reservoir at beginning | | 
and end of trial.. ee ee ee ft.| 40.2 | 3113 | 310 3103 | 3104 | 8 10.8) 3 98 | 3 10} 310.6 310 
Water raised ee +. gals.) 18,156 | 17,979 | 17,342 | 17,490 | 17,490 | 17,638 17,119 | 17,327 | 17,584 | 17,341 
Theoretical delivery Sie -| 18,802 | 17,008 | 17,818 | 17,515 | 17,515 | 17,711 | 17,121 | 17,515 | 17,711 | 17,318 
Mean height ee ee os ee ft. 356 | 36 9 6 Of 8 | 36 5 86 6.4, 36 7.3) 36 2.7) 36 3.8 36 25 
Work done per revolution in water raised | | 
expressed in kilogrammetres* aa --| 9,598 | 9,728 | 9,804 9,853 | 9,902 | 9,896 | 9,958 9,747 | 97,811 9,848 
Work indicated on piston per revolution ex-| | | | 
pressed in kilogrammetres .. ‘ +] 13,660 | 13,887 | 14,301 | 18,973 | 14,651 | aad 16,404 | 14,114 | 18,683 | 13,340 

















* One kilogrammetre = 7.233 foot-pounds. 


Hathorn, Davey, and Co., of Leeds, and were erected 
at the factory of Messrs. Schaeffer, Lalance, and Co., 
at Pfastatt, on the River Doller. They are driven by 
a pair of horizontal compound engines having cylinders 
19 in, and 33 in. in diameter, with a stroke of 35% in. 
The piston-rods are carried through the back covers 
and each rod drives two vertical pumps, placed in a 
well through a pair of bell-cranks. Each pump has a 
piston of a diameter of 22 in. and a stroke of 353 in. The 
work for which the plant was laid down was to lift 88 
oo of water per second to a height of 36 ft. 1 in. 

he water is delivered into a reservoir which was 
measured with great exactitude. Its mean length is 
11.251 metres (36 ft. 1l in.) and its breadth 5.983 
metres (19 ft. 74in.). The level of the water was 
taken, during the trial, by means of a rod and float. 


TasLe III.—Efficiencies at Different Speeds. 


Trial. Revolutions per Minute. Efficiency. 

K 13.3 73.8 
A 13.4 7.02 
I 16.3 71.4 
D 18.4 70.5 
H 18.7 69. 

Cc 20.3 68.5 
E 22.7 67.9 
F 24.5 67.4 
G 26.1 64. 


The installation of centrifugal pumps, which was 
tested at the same time, was one that had been put down 
in 1872, and which had been at work ever since. It 
was desired to lift 36.6 gallons per second, and for this 
purpose a pump was selected of the following dimen- 
sions; Suction pipe, 11.8in, in diameter ; delivery 








pipe, 9.8 in. in diameter. To obtain the desired out- 
put of 36.6 gallons per second with an average lift of 
39 ft. 4.4 in., it was necessary to run the pump at 750 
revolutions. The strap and pulley, however, were not 
capable of transmitting sufficient power to drive at the 
speed, and consequently two pumps were used, the one 
delivering into the suction of the other. The required 
output was thus obtained at a speed of 520 revolutions. 
The pumps were driven by an engine having a cylinder 
of 21.6in. in diameter and 39.3 in. stroke. The par- 
ticulars of the trials are given in the second Table. 

The following are the results of the trials as regards 
the pumps : 





ae er Se wi 
Number of revolutions of the pump per| | | 
minute |470 | 506 538 (611 


Efficiency, or proportion of water litted| 
in foot-pounds to work indicated in | 
steam cylinder in foot-pounds «-| 48.4) 44.3) 41.25) 34.72 

| | | 





The size of the cylinder of the steam engine driving the centri- 
fugal pumps was 21.66 in. by a stroke of 3 ft. 3in, 








THE RAILWAYS OF JAPAN. 

On page 181 we publish a railway map of Japan, 
showing the Government lines, open and under con- 
struction ; the private lines, open and under construc- 
tion; and the lines projected. There are 580 miles 
open for traffic, 500 being in Hondu, the main island, 
and the remainder in Yesso. The lines extend between 
Tokio and the neighbouring port of Yokohama; Yoko- 
hama and Kodzu; Kobe to Otsu, on Lake Biwa, vid 
Ozaka and Kioto; Handa to Tsuruga, on the west 
coast, vid Nagoya and Nagahama ; Takasaki to Yoko- 
kowa; Naoyetsu to Sikiyama—these are the State 
lines. Those of the Japan Company are not so dis- 
connected. They run from Tokio to Sendai, and 
from Tokio to Takasaki and Mayebashi. Lines under 
construction consist of the connecting link between 
Kodzu and Nagoya, by way of the road from Tokio 
along the south coast, with a branch to the naval 
station at Yokosuka at the entrance of Yedo Bay; the 
connecting link between Yoko-kowa and Sikiyama, by 
way of Nagano; a branch from the Sendai line at 
Utsunomiya to Mito; a line from Koyania to Kiryu, 
vid Tochigi, Sano, and Tate’bayashi ; and one or two 
other short branches. Surveys have also been made 
of lines from Sendai to Aomori, at the extreme north 
end of the main island, vi¢@ Morioka; Kobe to Shi- 
minoseki, at the entrance to the inland sea ; and from 
Kokura, opposite Shiminoseki, to Nagasaki and Ku- 
mamoto, and thence on to Kagoshima. Surveys are 
being made for the connecting line between Nagahama 
and Otsu, along the shores of Lake Biwa, and for 
several other short branches. 

In Yesso the existing lines consist of two short 
lengths, one from Otaru to Sapporo, the chief town of 
the island, and thence to the coal mines at Poronai or 
Horonai; and the other a length to connect the 
extensive sulphur deposits near Kushiro Ko with the 
river of that name. No lines are being surveyed in 
Yesso. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 1, 1889. 

Amonc the many trusts rising into public notice is 
one which proposes to control all of the natural gas 
companies in the Ohio and Indiana fields. he 
Standard Oil Company, or some of its members, own a 
majority of the stock in several of the leading com- 
panies in these regions. The Standard people are 
endeavouring to extend their control, and, having the 
money to do so, there is no reason why they should 
not succeed. One pipe-line already extends from the 
Lima field to Chicago; another is projected to St. 
Louis, and other lines are ‘contested to other large 
cities. The territory is exceedingly valuable for oil as 
well as gas production. The net earnings of 97 rail- 
roads for May show an increase of 14 per cent. over 
last year. The gross earnings were 44,750,123 dols., 
against 42,840,156 dols. last year. Copper has declined 
to 11.75. Stocks have fallen from 125,000 to 11,000 
tons. The copper companies of Boston paid in divi- 
dends for the first six months of last year 1,063,000 
dols. ; and for the first half of this year, 1,650,000 dols. 
The imports of eleven months ending June 1 were 
683,922,559 dols., against 661,136,864 dols. last year. 
Our exports of cotton cloth have fallen from 159,000,000 
yards to 109,000,000 yards. The financial situation is 
sound, but notwithstanding the ease in the money 
market, there is an apprehension of a monetary strin- 
gency in the near future. The increase in the volume 
of legal money during the past four years is estimated 
at 200,000,000 dols., the bulk of which has found its 
way into the newer sections of the country. All trade 
conditions are sound, and enormous distribution of 
— of all kinds is under way. Railroad traffic is 

eeping all of the rolling stock and motive power busy. 
The Pennsylvania Company has ordered 90 additional 
engines. Agricultural conditions are favourable. and 
a heavy cotton crop helps to strengthen confidence in 
southern business activity. 
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HALL’S STOCKLESS ANCHOR. 

HA.w’s anchor is only stockless in the sense that 
there is nothing to prevent the shaft being drawn up 
the hawse pipe. At the opposite end to which the 
stock is usually found there are projections at each 
side which serve the purpose of a stock, insuring the 
anchor taking the ground safely and not rolling over 
and over. This feature is new since we first illus- 
trated this anchor in our issue of March 11, 1887, and 
it promises to be of great value. Already the firm of 
Messrs. W. Jessop and Sons, Sheffield, have sold some 
hundreds of the old pattern anchors, all of which have 
given great satisfaction, and they have now in hand 
an order for all the anchors on the Hamburg American 
steamer, which is being constructed at the Fairfield 
Company’s Works, at Govan. These anchors weigh 
4 tons each, and are formed of two steel castings of 
the shape illustrated in the engraving on the present 
page. 

it the reader compares the old and the new pattern 
he will see that in place of the pin that went through 
the projecting ends of the trough of the head and the 
trunnion of the shank, to keep the two in place, there 
are now two short bolts or rivets across the top of the 
trunnions. These serve as caps to keep the trunnions 
in place, and no amount of rough usage can bend them 
in such a way as to make the parts stick. 








CYLINDER LUBRICANT TESTER. 

ON the present page we illustrate a lubricant tester 
designed by Mr. W. 8S. Boult, of the Bank Buildings, 
60, Castle-street, Liverpool, for testing cylinder oils 
at the temperature of high-pressure steam. Fig. 1 
shows the complete apparatus and Fig. 2 is a section 
showing several of the details. Referring to this 
figure it will be observed that the principal novelty of 
the apparatus is the use of an expanding bearing D, the 
two parts of which are forced apart by a spring E. 
This journal rotates in a hollow drum-shaped bearing, 
the interior of which forms an oil bath C heated by a 
Bunsen burner F placed below it. A thermometer A 
dipping into this bath shows the temperature attained. 
Turning now to Fig. 1, it will be seen that the drum 
carries an arm which is attached to a short piece of 
chain. This chain eng over a pulley to which is 
connected the pendulum shown underneath the dial on 
the left, and its deflections are registered on this by the 
pointer, which thus indicates the frictional pull. The 
annexed Table gives the results of some tests made on 
this machine : 

Cylinder Oil Tests. 

The distance travelled by the friction surfaces was 655 ft. per 
minute, the load 34 lb. per square inch, the temperature 350 deg. 
Fahr., and the duration of each test lasted until the dynamometer 
pointer indicated a 50 per cent. increase of friction. Two tests of 
each oil were made, and the average result is here given. In every 
case the same carefully-measured amount of oil was used. In de- 
termining the appearance of an oil, a §-in. glass tube was filled and 
held between the operator and a window. 
| Appearance ina | 
| §-in. Glass Tube. 4 
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Consistency at 
60 deg. Fahr. 
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A |Completely opaque 


black Thin Mineral) 71 | 46,505 | .0165 
| : (| Nearly | | 

B Ditto 7 solid > 149 | 97,595 | .0229 
C |Very dark reddis! 


brown... x Thick ss 122 | 79,910 | .0216 
D (Red; slightly cloud) | /ery thick Mixed , 175 | 114,625 | .0201 
E Completely opaque 








black ge : oa Mineral 124 | 81,220 | .0232 
" : (| Nearly | 
F Dito = «fs coli » 120 | 78,600 | .0254 
G Ditto very thick __,, 50 | 32,750 | .0186 
H_ Dark orange ; ver) | 
| cloudy ; = » | 69; 45,195] .02°6 
| : Nearly } 
j Ditto {| “solid” | Mixed | 947 ' 161,785 | .0236 
J Brown; bright ..| Thin Mineral 155 | 101,525! .0156 
K Dark amber ; bright net w 237 | 155,235 | .0156 
» ce | Nearly 
T. | yy Orange ; aes” solid | ,, | 210 | 197,550 | 0178 
} ere jExtremely | 
M |Amber ; bright thin . | 118 | 77,290 | ,or19 
N AR Pt eed . Mixed 35 | 22,925 | .0108 
© Dark red; clear . Thick | Mineral 360 | 235,800 | .0203 
P i i not quite | | 
clear a a > Mixed | 222 | 145,410 | .0172 
Q Completely opaque ; | | 
black =... «of oy | oo | 20 | 45,850 | .0197 
Ditto | Thin | ,, | 126 | 82,530 | .o182 
|Dark orange; very | | 
cloudy ..  ..| Solid |» 183 | 119,865 | .0220 
Ditto - ® 206 | 134,930 | .0188 
U_ Milk-white .. nd | Tallow | “96 |; 62,880 | .0156 
| | 








RADIAL DRILLING AND BORING MACHINE. 
On page 180 we illustrate a 6-ft. radial drill- 
ing machine, constructed by Messrs. Geo. Richards 
and Co., Limited, of Broadheath, near Manchester. 
It is of the same type as that described on page 468 of 
our last volume, the most noticeable feature being that 
the spindle is driven by belt instead of by the usual 
earing. This enables it to be run at a high speed for 
ring small holes. The radial arm can be raised and 
lowered on the main column by power, the gearing 








HALL’'S STOCKLESS ANCHOR. 
CONSTRUCTED BY MESSRS. W. JESSOP AND SONS, LIMITED, SHEFFIELD. 
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being reversed by the handle shown. The spindle is spindle to the base-plate, when the arm is in the highest 
counterbalanced, and the feed motion can be thrown | position, is 6 ft. e base-plate is 10 ft. long and 4 ft. 
in and out of gear, so as to enable the spindle to be | wide. All the gear wheels on the machine are machine 
raised rapidly by the hand lever. The spindle frame | cut, which give noiseless action. The countershaft is 
is moved in and out by rack and pinion. | arranged with two different sizes of driving pulleys, 

The principal dimensions of the machine are as| which give a total number of sixteen speeds, with a 
follows: The spindle is 3 in. in diameter, with a| wide range for drilling and boring. The total weight 
vertical feed motion of 18 in. The distance from the | of the machine is about 7 tons, 
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GAS ENGINES. 

On Gas Engines, with Description of the Simplex Engine.* 
By Mr. Epwarp DELaMAaRE-DEBOUTTEVILLE, of Rouen. 
(Concluded from page 156.) 

THE SIMPLEX ENGINE. 

Tue Simplex -— (Figs. 9, 10, and 11), invented by 
the author and M. Léon Malandin, was brought out in 
1884. It is on the four-cycle plan of Beau de Rochas, and 
as its main features are very much the same as the motor 
described by that inventor, no general description need 
be given, but it will be sufficient to examine in detail the 
various novelties and improvements which it offers, as 
compared with its predecessors, under the various heads | 




















of ignition was determined by the edges of the ports ; and 
at first it appeared strange that this device had not been 
hit upon by previous inventors ; but when the practical 
difficulties of carrying out the new scheme were encoun- 
tered, this was no longer a subject for wonder. It was 
found in practice that though the ignition from the sparks 
between the platinum points was controlled regularly 
enough so long as the slide was pressed tightly to the 
face, yet as soon as from one cause or another, the com- 


—— inside forced the sliding surfaces apart, the in- 


ammable mixture found its way to the spark 
and the action of the crank was liable to reversed, 
This fault was overcome by placing the porcelain insulator 
in the cover (Fig. 12), which made it impossible for 
the explosive mixture to reach the sparks before the slide 
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of ignition, mixing of gases, governors, starting, working | had ae opened communication with the combustion 


with petroleum vapour, and with gas of poor quality. 
Ionition.—During the preliminary studies and trials 
undertaken to determine the general arrangement of the 
projected new motor, practical experiments were made on 
all the known systems of ignition, and the conclusion was 


chamber. 


One more practical detail still remained to be achieved, 


namely, after each ignition to clear the oblique opening in 
the valve and the combustion chamber of the burnt gases, 
which would otherwise have combined with the fresh charge 


soon formed that the electric — was the only satisfac- | of explosive mixture, and impaired its deflagration. This 


tory and economical method. 
arrangements had given thoroughly successful results, the 

idea was formed of substituting for a single electric spark 
produced by contact at a given moment, an uninterrupted 
stream of sparks, forming practically one continuous | 
spark, produced in the thickness of the slide itself. The 
great advantage of this arrangement was that the moment 





* Paper read before 
Engineers at Paris. 
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ut as none of the previous | difficulty was got over by forming a small hole between 
the combustion chamber and the slide face, so as to coin- 
cide with a horizontal groove in the slide, and thus at the 
proper moment open up communication with the outer 
|air. This is what happens: at the moment fixed for 


nition, that is to say, when the oblique passage in the 
ide and the admission port of the cylinder come edge and 


Sa —— | edge, the compressed mixture drives out the burnt gases 
the Institution of Mechanical | by 


{the same instant ignited by the continuous stream of 


the small hole in the combustion chamber, and is at 











sparks between the platinum points. The time occupied 
by this expulsion is about steth of a second, but owing to 
the high compression of the explosive mixture, and its 
consequent velocity of flow, the clearance is perfect and 
the instant of ignition mathematical punctual. The ad- 
vantages of this new mode of ignition are considerable ; 
the shde, which in other gas engines is the part of greatest 
—_— becomes as simple as that of a steam engine, being 
merely a cast-iron plate in one piece, without any loose 
parts, pierced with two holes, one for the admission of 
the mixture, the other for its ignition. Its maintenance 
is easy and cheap, and with ordinary attention it will work 
for more than a year without any repairs. This is a great 
improvement over the equilibrium and_flame-carrying 
slides which require to ho ennenthe faced up. 

By getting rid of this conveyed flame and of the gas 
burner a considerable reduction is effected in the tempe- 
rature of the valve-chest, lubrication is facilitated, and 
incrustation is done away with. The high igniting power 
of the spark allows of a much higher initial compression 
of the explosive mixture, with a corresponding economy 
in consumption of gas. This certainty of ignition and 
high igniting power have been of the greatest advantage 
in the application of the plan to poor gases. Particulars 
are beaveleer given of trials made with the Simplex engine, 
from which an idea can be formed of its economical ad- 
vantages. 

Gas Mizxing.—The air and gas are mixed, not in the 
slide, as in the case with the Otto and other motors, but 
in an external receptacle fixed on the cover of the slide, 
the air entering from one side, and the gas from the other, 
through a valve. After meeting and mixing they ere 
violently sucked in by the action of the slide through a 
channel at first circular, then conical, then rectangular, 
and are thus intimately combined into a homogeneous 
mixture. There is nothing particularly original about 
this arrangement ; but it is simple, and the experience of 
more than four years has shown that it is completely 
successful. 

Governors.—The two methods of regulating the speed 
adopted in previous motors were: (1) entire admission or 
none—that is to say, the supply of gas was totally cut off 
for one or more strokes whenever any increase of spe 
occurred ; and (2) proportional admission—that is to say, 
more or less gas, forming a more or less powerful explo- 
sive mixture, was admitted accordingly as the engine ran 
slower or faster. Thesecond method at first sight appears 
the more rational, but entails certain inconveniences 
which have led to its rejection. The stronger or weaker 
mixture resulting from a proportional admission of gas is 
liable to become non-explosive, at one time because it is too 
rich, at another time because it istoo poor. In either case 
no ignition takes place, and a charge of gas is expended to 
no purpose, and under certain conditions this waste may 
amount to a considerable proportion of the total consump- 
tion. For this reason some different arrangement, based 
on the principle of entire admission or none, was sought for. 

Air Governor (Fig. 13).—This consists of a pump barrel 
mounted on the slide, and moving to and fro with it; 
in this barrel is a piston made perfectly tight by pack- 


























ing rings. The rod of this piston is attached to the cover 
of the slide, and consequently holds the piston stationary ; 
it is fixed to the piston by means of two india-rubber 
washers, which allow of a slight oblique motion to com- 
pensate for the movement of the cover against the slide. 
At the end of this pump barrel is mounted a micrometer 
screw with a conical point, which affords the means of 
throttling, in a greater or less degree, the square hole 
communicating with the outer air. Near this end of the 
air pump, on its side and at right angles to it, is placed 
another little cylinder communicating with it at its lower 


end. In this second cylinder moves freely a small piston, 
the rod of which carries at its end a steel knife-edge. 
Between this knife-edge and the piston is a spring, tend- 
ing to keep the piston down on its seat; this piston is 
moved up and down by means of a semicircular nut. 
The outer end of the knife-edge controls the valve for 
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admitting the gas, when the small piston is down on its 
se: 


at. 

The action of this governor is as follows. If the engine 
is running at, say, 200 revolutions, the slide will be driven 
at a speed of 100 revolutions, and the large air pump will 
suck and force 100 cylinderfuls of air through the square 
hole at its extremity. Supposing that the micrometer 
screw is adjusted so as to allow only these 100 cylinderfuls 
of air to escape through the annular space partially closed 
by its conical point, then so long as the normal speed of 200 
revolutions is not exceeded, the small piston will remain 
on its seat, and the knife-edge will encounter the gas 
admission valve and open it at each stroke to form the 
explosive mixture. If from any accidental cause the speed 
of the engine is increased, and the slide makes, say, 101 
strokes, the piston of the air pump will suck and force an 
extra cylinderful of air, and as this cannot escape by the 
og hole, it will raise the small piston and its knife- 
edge, so as to miss the gas valve and fail to open it. No 
explosive mixture being formed, there will be a missfire, 
and the speed of the engine will be reduced. This 
governor is very sensitive, and will be very applicable to 
any future adaptations of the gas engine to boats or loco- 
motives, as it will work equally well in any position, 
independent of level. 

Pendulum Governor (Fig. 14).—For stationary engines 
another form of governor is recommended, as it is 
oe ar, and not liable to damage. This governor is 
based on the principle of the pendulum, but the method 
of its application is new, the essential novelty being that 
the pivot of the pendulum is absolutely fixed, and that 
the pendulum itself falls by its own weight alone, so 
that the time of its fall is invariably the same. It iscom- 
posed of two weights fixed on a rod, in the middle of 
which is a pivot. This pivot is carried in a bearing fixed 
on the cover of the slide. The heavier weight, of lenti- 
cular form, is naturally placed at the bottom. Thelighter 
weight, which is above the bearing, is of spherical form, 
adjustable by means of two nuts threaded on the upper 
part of the stem. By raising or lowering this i 
weight, the lenticular weight, at the bottom of which is 
fixed a steel arm provided with a notch, is balanced to a 
greater or less extent. On the slide is fixed a stem carry- 
ing an oscillating frame with two knife-edges, one of 
which at a given moment encounters and opens the gas 
valve, while the other and smaller knife-edge engages 
with the notch of the lenticular weight. Besides being 
heavier, the larger knife-edge is furnished with a spring, 
tending to cause the frame to swing below the stem of the 
gas valve, which it only opens when the frame is brought 
into a horizontal position. 

The action of this arrangement is as follows : Suppos- 
ing the normal speed of the slide to be 100 strokes per 
minute, the spherical weight must be so adjusted as only 
partially to balance the lenticular weight, so that its rate 
of fall may synchronise with that speed. At the moment 
of the back stroke of the slide, the small knife-edge 
engages with the notch of the pendulum. Then the slide 
makes its forward stroke, and ta notch, being still in gear, 
brings the pendulum to bear with all its weight against 
the small knife-edge, the swing frame oscillates, and be- 
comes horizontal. The larger knife-edge encounters the 

as valve and opens it, and the explosive mixture is 
ormed, Should the slide travel at a lightly accelerated 
speed, it will return in a shorter time than before; the 
small knife-edge will miss the notch, as the pendulum 
will fall in the same time as before, and its weight will 
not bear on the swing frame, which will remain in an 
oblique position and fail to open the gas valve; no ex- 
plosive mixture will be formed, and the engine will slow 
down to its normal speed. It is evident that this governor 
is a very sensitive one, as the knife-edge and notch will 
hit or miss according to the fall of the pendulum, which 
must occur always in exactly the same time. There is 
no wear of parts, and the speed is regulated by simply 
adjusting the upper or spherical weight, which can be 
done while the engine is running. 

Various Modes of Startingy.—¥or engines of small size, 
not exceeding 10 horse-power, starting is a very easy 
matter; a turn of the flywheel draws a charge of the ex- 

jlosive mixture into the cylinder and compresses it, 

ignition takes place, and the engine starts at once. This 
statement refers of course to the Simplex type of engine, 
in which ignition is effected as easily at a slow as at a 
high speed ; but with other types starting is a much more 
difficult matter. Up to 10 horse-power one man can turn 
the flywheel and produce compression ; beyond that size, 
end in proportion as the engines become larger, the 
number of men becomes a serious consideration, and for 
many years inventors have taxed their brains to discover 
some handy method of starting. A few of the more im- 
portant of these schemes may be mentioned, but no good 
purpose would be served by describing them all. 

The simplest of these plans was to store up in a separate 
receiver, during the time that the engine was running, a 
sufficient charge of explosive mixture, which when ignited 
at the proper moment would serve to start the engine. 
This plan unfortunately was open to two grave objections; 
the tightness of the retaining valves could not be insured, 
and after a certain time the gas lost its pressure. There 
was besides the risk of serious accidents from the bursting 
of the vessel containing the explosive mixture, and the 
danger from this cause led to the discontinuance of the 

lan. 

Other makers employed the pressure of the exhaust 

ses. This obviated the danger of bursting the vessels, 
put the leakage of the valves still remained, and it often 
happened that just when it was wanted there was no pres- 
sure left in the cylinder, and starting was impossible 
Compressed air, springs, and other devices of a more or 
less practical nature were tried and abandoned, and a 
small auxiliary motor was at length adopted as the only 
reliable plan. This system is fcentinants effective, but 
it is expensive, and for engines of any considerable size it 





costs as much as a small additional engine, besides the 
singularity of employing one engine to start another. 
With engines of still greater power the auxiliary engine 
itself becomes so large as to need a second smaller one to 
start it, so that the whole system would be strongly sug.-. 
gestive of a show card of various sizes of engines. 

It is only recently, and after protracted research, that 
a satisfactory method of starting has been worked 
out ; and it is the special method of ignition employed 
(Figs. 9, 10, 11), which has rendered its adoption easy, and 
its operation certain. The arrangement for engines of 
20 horse-power and under will first be described, and its 
increased simplicity for engines of larger power will then 
be pointed out. 

For an engine of 16 horse-power, for example, a small 
gas pipe furnished with a three-way cock is fitted on the 
igniting apparatus ; an admission passage for gas traverses 
the barrel, and a small hole of suitable section communi- 
cating with the outer air is pierced in this passage. An 
india-rubber tube connects this gas pipe with the gas 
supply of the engine, and at the point of junction is fixed 
a small graduated cock (which may be called the gas cock), 
the degree of opening of which regulates the proportions 
of the explosive mixture. The method of starting is as 
follows: The engine must previously have been stopped 
at the ignition point, which is easily done by means of the 
three-way cock. The induction coil is fitted with a con- 
tact breaker which interrupts the flow of sparks between 
the platinum points. When this is done the three-way 
cock is first opened, and then the gas cock to the marked 
position. The flywheel is slowly turned to draw in the 
explosive mixture, which enters the cylinder through the 
seating of the porcelain stop. When the piston has made 
two-thirds of its stroke, the three-way cock and gas cock 
are closed. Then the plug of the large gas cock used when 
the engine is running 1s turned, and set at the position con- 
venient for starting. The flywheel is turned backwards 
to compress the charge, the current switched on, the spark 
produced, the charge ignited, and the flywheel receives an 
impetus sufficient to start it. For motors of 20 horse- 
power and under, it is necessary to compress the charge 
slightly (as just described) because the passive resistances 
are proportionaiely great ; but with larger engines this is 
not necessary, and the operation is as follows: 

A small pet-cock is fixed on the cylinder above the 
compression chamber, forming a communication between 
its interior and the outer air. The engine must be stopped, 
not at the point of ignition, bus somewhat in advance, 
with the crank at an angle of 90 deg., which, as before 
described, is easily done by means of the three-way cock. 
The piston has then made about half its stroke ; the gas 


cock is opened to the marked position as before, as is also | & 


the three-way cock. As the gas is under slight pressure, 
it enters the cylinder through the seating, and draws in 
air with it by the small oblique hole. The explosive mix- 
ture thus formed gradually fills the space behind the 
piston, expelling the burnt gas by the cock at the top of 
the cylinder, which must be opened previously to that for 
the admission of the gas. In about a minute (for a 50 
horse-power engine) the cylinder is full of explosive gas, 
and the cock above the cylinder, the gas cock, and the 
three-way cock are then closed. As before, the large gas 
cock is opened to the starting position, the current 
switched on, the charge ignited, and sufficient impetus 
given to the flywheel to start the engine. By this method 
the large engines which have now been at work more than 
a year are started with the greatest ease. 

Working with Petroleum Vapour.—In France, where the 
duty on petroleum and its products is very heavy, its 
application to gas engines is and must be very limited ; 
but in the provinces and in districts where there are no 
gas works a motive power certain in action and easy of 
application is a matter of considerable importance. An 
attempt was therefore made to improve on previous ap- 
plications of this source of power, and in the last combi- 
nation this attempt has been successful. 

Previous methods, as is well known, consisted in pass- 
ing air through or over volatile liquids, the surfaces of 
contact being increased in several different ways. The 
petroleum was allowed to percolate through porous sub- 
stances, or was agitated by vanes to facilitate evaporation. 
These methods involved the following inconveniences. 
The liquids, which were used of very low density—from 
0.650 to 0.700—were composed of various elements of dif- 
ferent densities, and the air which passed over them was 
at first carburetted by taking up the more volatile con- 
stituents, until the liquid increased in density, and the 
constituents became more and more difficult of evapora- 
tion, until at last a useless residuum was left, which had 
to be thrown away. The engine. which worked well at 
first, gradually slowed down until it ceased to develop 
any motive power. In addition, the intense cold cause 
by the evaporation reduced the liquid to a condition un- 
favourable to the saturation of the air. This difficulty 
was surmounted by applying heat, either to the air before 
its introduction, or to the liquid itself, but the gradual 
impoverishment of the liquid still remained. 

nother very serious defect accompanied all the systems 
employed. During the distillation of the petroleum to 
obtain the light essences, a certain proportion of organic 
mineral substances was carried over by the vapours given 
off, and these again were taken up in an impalpable form 
by the air during its contact with the liquid, and when 
subjected to the high temperatures produced in the slide 
and cylinder formed a thick crust, which after a few days 
not only necessitated a thorough cleaning out, but also 
affected the moment of ignition by clogging the edges of 
the ports. This of course refers to the slide; but the 
result was equally objectionable whether the above- 
named process was adopted, or whether the liquid was 
directly introduced into the cylinder by spray or injec- 
tion pumps ; a rapid incrustation resulted in either case. 

Carburator.—To get rid of these defects the arrange- 
ment shown in Fig. 15 was adopted. <A receiver con- 





taining products of low density is placed immediately 
above a spiral horsehair brush fixed in a jacketted chamber 
heated by the hot water from the motor, which neutralises 
the refrigeration due to evaporation. Below this receiver 
is fixed a cock with a graduated disc, by which the supply 
of the liquid is regulated according to the consumption of 
the engine. Close to this is another cock, admitting the 
hot water coming from the cooling jacket of the engine, 
and this water, at a temperature of about 50deg. Cent. 
(122 deg. Fahr.), mixes intimately with the petroleum 
vapour, which it carries along with it in its fall on to the 
brush, and by the time that it reaches the lower receiver 
the complete evaporation of the light essence has nm 
effected. A safety valve through which the gas is admitted 
to the motor obviates any backward ignition. It might 
be thought that the water would absorb a part of the light 
essence, and so cause a considerable loss ; but this is not 
the case, and experience shows that the whole of the 
carburetted vapour is volatilised. The only constituents 
absorbed by the water are the mineral and vegetable sub- 
stances before named, and all incrustation from this cause 
is completely prevented. After several months’ working, 
the engine is in as good condition as on the first day. 
Moreover, there is no fear of the gradual impoverishment 
of the liquid, as the whole of the volatile constituents are 
evaporated from each part as it flows through, so that the 
working is always regular from beginning to end, and the 
power given off is always the same. 

Engine Trials.—The Simplex engine has been tested 
with the following gases: Coal gas, Dowson gas, gas 
from the Lencauchez ——, petroleum vapour, w 
gas ; and with all of them it works — well. Inspite 
of the high initial pressure to which the explosive mixture 
is subjected, the working is always easy and noiseless. 
This result is attained by determining the point of ignition 
not at the dead point, as proposed by Beau de Rochas, 
but somewhat later, when the piston has already made 
part of its forward stroke. At first sight it might be 
supposed that this would entail a loss of power, but 
experience shows that though the area of the diagram is 
diminished, the power registered by the friction brake is 
greater. Starting is also made easier by this method of 
working. 

The application of gas engines for driving dynamos has 
often led to fallacious results, and so far cannot be said 
to have been a success. It must be acknowledged that 
in most installations, especially those on the incandescent 
systems, to which it has been applied, the light has not 
been steady, but subject to fluctuations disagreeable and 
trying tothe eyesight. On this account the use of gas 
— for lighting purposes has been very restricted, 

Ithough from the nature of things there should be a large 

field for their employment in that direction. It has been 
sought to remedy this defect by employing a double- 
cylinder engine and a countershaft, with flywheels on both 
countershaft and dynamo. The evil is thus diminished, 
but at the needless expense of higher first cost, increased 
space required, and a more complicated engine, as a better 
result may be obtained by simpler and cheaper means. 
Several months’ experience at Mr. T. Powell’s works in 
Rouen shows conclusively that a gas engine with a single 
cylinder driving directly on toa dynamo placed as close 
as possible to the flywheel gives a better result than the 
complicated arrangement above described. 
This statement can easily be practically demonstrated. 
All that is required is, first to drive a dynamo in close 
proximity, trusting to the normal slip of the belt to 
minimise the fluctuations of speed, and then to drive it 
at a considerable distance. A marked advantage, which 
may easily be explained, will be found to result from the 
first plan. With short belts the shock of the explosion is 
not communicated to the dynamo ; but on the other hand 
by driving at a long distance the shock increases the 
whipping of the belt and transmits an amplified blow to 
the dynamo. Some persons urge the objection that the 
slip of the belt under the first-named conditions causes a 
loss of power ; but this does not seem to be the case, as 
the number of lamps lighted per horse-power per hour is 
the same at a short as at a long distance, as has been 
confirmed by experience. But even admitting that there 
is a slight waste of power, the loss is certainly less than 
that resulting from the use of a countershaft, which, as 
demonstrated by recent experiments in the United States, 
may amount in some cases to as much as 20 per cent. of 
the power transmitted. 

Tests of Consumption.—Trials were carried out on 
November 7 and 8, 1885, by Dr. Aimé Witz, of Lille. 
Leading dimensions of the engine: Diameter of cylinder, 
7d in.; stroke, 153 in.; speed, 160 revolutions per minute. 
The effective work given off by the motor was measured 
by a Prony brake, the arrangement being that adopted 
by Messrs. Steward and Brooks. The ordinary lighting 
gas used contained about 5400 calories per cubic metre 
(about 600 heat units per cubic foot) at constant volume ; 
the Dowson gas, comparatively rich in carbonic oxide, 
about one-fourth of that quantity. Mean pressure of the 
town gas, 20 millimetres (} in.) of water; of the Dowson 
gas, 55 millimetres (24 in.). 

(November 7, 1885.) Duration of trial, 1 hour; effec- 
tive horse-power, 6.70; consumption of town gas per 
effective horse-power per hour, 22.09 cubic feet ; reduced 
to 0 deg. C. and 760mm. barometer, or 32 deg. Fahr. and 
30 in. barometer, consumption 21.55 cubic feet ; water per 
effective horse-power per hour, 5.47 gallons ; temperature, 
ergy « 51 deg., effluent, 135 deg. Fahr. Duration of 
trial, 2 hours ; effective horse-power, 8.67 ; consumption, 
20.66 and 20.12 cubic feet; water per effective horse- 
power per hour, 4.44 gallons; temperatures, 51 deg. and 
144 deg. Fahr. Duration of trial, 1 hour; horse-power, 
9.28; consumption 21.23 and 20.73 cubic feet ; water, 
4.38 gallons ; temperatures, 50 deg. and 172 deg. Fahr. 

(November 8, 1885.) Dowson gas. Duration of trial, 
2 hours ; horse-power, 7.12; consumption 89.97 and 88.03 
cubic feet ; water, 5.83 gallons; temperatures, 48 deg. and 
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144 deg. Fahr. Duration of trial, 30 minutes; horse- 
wer, 3.61; consumption, 188.14 and 114.85 cubic feet. 
uration of trial, 30 minutes; horse-power, 5.26; con- 

sumption, 100.71 and 97.88 cubic feet ; consumption of oil 

(Moehring), 5.68 oz. per hour. 

Other trials of the Simplex motor have given the follow- 
ing results. A 50 horse-power engine, working with a 
load of 35 to 40 effective horse-power, consumes daily, 
with a Dowson generator rather underpowered, 51 lb. of 
English anthracite coal per hour, equivalent to a con- 
sumption of from 1.148 lb. to 1.30 lb. per effective horse- 
power per hour, inclusive of es A 16 horse- 

wer engine, supplied with coal gas and working with a 
oad of 12 effective horse-power, uses 2327 cubic feet per 
day of 10 hours, or 19.4 cubic feet per effective horse- 
power per hour. These two engines are in constant work, 
and their consumption is calculated from the daily records 
kept for several months, and not from experiments. 

rom the low consumption obtained by the use of poor 

ases, a considerable development of the manufacture of 
arge gas engines may safely be predicted ; for their con- 
sumption is more economical than that of the best steam 
engines. This has now been conclusively proved. 

n the foregoing rapid sketch engines of types other 
than those of Lenoir and Beau de Rochas have been passed 
over, since the principles of their construction were not 
those from which the Simplex engine has been evolved. 
A more complete description of those principles would 
have required a whole treatise, and would have been be- 
yond the scope of the present paper. Those who desire to 
go deeper into this matter may be referred to the works of 
those distinguished scientists whose researches have done 
so much to promote the development of the gas engine. 
The author must acknowledge his obligations to the 
important works of Dr. Aimé Witz, whose theories have 
constantly guided his investigations ; and also to the writ- 
ings of Messrs. Dugald Clerk, R. Schéttler, and Gustave 
Richard, which are the most complete of all that have 
appeared upon this subject. 

x study of all the patents which have been taken out 
for gas engines, although a laborious task, will doubtless 
be undertaken at some future time, and will prove not 
only interesting but materially useful to those who have 
set themselves to accomplish the triumph of gas as a 
motive force over its rival steam. 





THE INFLUENCE OF SILICON IN CAST 
IRON.* 


By W. J. Keep, Detroit, Mich. ; Analytical Determina- 
tions by H. 8S. Fitemine, Emporium, Pa., and Epwarp 
Orton, Jun., Victoria, W. Va. 

(Continued from page 157. 

III.—THE INFLUENCE oF SILICON UPON THE STRENGTH 

or Cast Tron. 

Our conclusions regarding the effect of silicon in per- 
centages less than 1.50 per cent. are drawn from the re- 
cords in Table V., page 157 ante. 

As soon as the casting is sound, with the least graphite, 
the greatest crushing strength is obtained. This condi- 
tion gives also the greatest specific gravity. Any further 
addition begins to form graphite, relieves the metal of its 
brittleness, and gives at a certain point the greatest ten- 
sile and transverse strength. When the graphite increases 
beyond this point, the metal is divided by it, the strength 
decreasing as the graphite increases. At the same time 
the metal grows softer. To decide as to the action of 
silicon in amounts greater than 1.50 per cent., we have 
made a large number of tests. 

As they are in the main similar, we shall present the 
our series of tests mentioned in our paper on “‘ Ferro- 
silicons,” before referred to, and numbered from 340 to 
355, and also a series of tests with a uniform 23 percen- 
tage of silicon ; these latter, and one-half of the seman 
being with the same F“4M base. (The silicons in these 
24 per cent. tests were calculated with such care that a 
chemical determination was not deemed necessary.) As 
foundry castings contain between 14 and 3 per cent. of 
silicon, and for thin castings nearer 24 per cent., these 
show the effect of silicon in ordinary practical foundry 
work, when the percentage of silicon is produced artifi- 
cially by mixtures. We show also a series of ig irons 
containing from 14 to 3 per cent. of silicon, in which the 

reentages of silicon are produced naturally in the blast 

urnace, 
_ Pure iron, if it could be made, would be so pliable and 
inelastic as to possess but little strength. Simple iron, 
ne the carbon that it could take up, would be 
white, hard, and brittle, because the carbon would all be 
combined, and such iron could not be made into a solid 
casting. 

As we have said, silicon changes the carbon from the 
combined to the graphitic state. Cast iron which contains 
enough silicon to take out the brittleness, and to allow 
it to make a solid casting, is the strongest composition 
that we ordinarily find in natural cast iron. 

It will be noticed in any test that we have made, thata 
solid casting having its carbon combined, is stronger than 
one in which the carbon is more graphitic. For strength, 
therefore, we must endeavour to obtain, instead of a per- 
fectly uniform distribution of graphite, a concentration in 
uniformly distributed minute pockets, around which the 
iron holding combined carbon may form a lacework. If 
strength be more important than softness, we will leave 
the greatest ible quantity of carbon in the combined 
— that will not ee the iron to be brittle. 

e percentage of silicon required depends greatly upon 
the condition mg which the auee ae ie tegen 
begin with. For example, the presence of 24 per cent. of 





* Paper read before the American Institute of Mining 
Engineers. 








silicon in an iron will not determine the relative quantit 

of the two kinds of carbon. If the pigs contained enoug 

silicon (as in FM, which has 1} per cent.) to produce 
considerable graphite, then the addition of 1} per cent. | 
silicon (bringing the total up to 24 per cent.) will turn a | 
large amount of the remaining carbon into graphite ; | 
but, if into the white base which contains only one-sixth 
of one 7 cent. silicon, we add 24 to make the silicon 23, | 
we shall find that the carbon persistently holds to the 
combined form, and that the graphite wn is formed 
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Series 340 to 343 show silicon added to the white base 
in a diluted state, and a resulting increase of carbon, for 
the reason that the ferro-silicon contained more carbon 
than the base, though a large portion was combined. As 
the casting cooled, therefore, the contained silicon caused 
more of the carbon to take the graphitic form than in the 
series last spoken of, and removed brittleness at the same 
time, leaving enough combined carbon to give very great 
strength. 

In series 348 to 351, the grey base F«M is used, which 


GRAY BASE 
Pencost 4.36 Pencost 10.87 
353 | 354} 355 
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Table VII 


Test of Fe Si. 140 


Name of, 
FERRO-SI, 
used with 
FLM 
(Si 1,249) 


SILICON 
in Ferro Silicon 


NO.TEST 


WEIGHT | 380 


TRANSVERSE 
STRENGTH 


280 


270 


478 | 150 | 880 


@FesSi  jupact 


forms pockets, where it acts like a cushion to remove 
brittleness. 

The tests in Table VI. are arranged to illustrate these 
statements. Tests 344 to 347 contain the largest amount 
of combined carbon of all the five series in this Table. 
These irons were made from the white base, which made 
porous and brittle castings when used alone, and to which 
was added a ferro-silicon, containing less carbon than the 
base, and all of it graphitic. The silicon is in a con- 
centrated form, and the ferro-silicon used alone, makes a 
very weak and brittle casting. The casting from this 
mixture contains less carbon than the white base, and this 
decrease diminishes the power of the silicon to form 
graphite. These castings are therefore brittle and hard, 
while the first two are white. The increased strength of 
test 345 is due to the casting being more solid. 


2t4 








398 


161 | 340 


dby 


contains much more carbon than the white base. In 
this series the ferro-silicon containing most combined 
carbon is used. ; 
The large amount of graphite in the mixture divides 
the mass and weakens the casting as compared with the 
series from the white base; but the strength is greater 
than in the next or fourth series, where a ferro-silicon was 
used containing practically no combined carbon. In this 
series everything tends to increase graphite and conse- 
quently makes weak castings. The most interesting 
series is the last in the Table, showing the strength of 
pig irons with nearly the same percentages of silicon as 
the previous series. The perfect mixture of the elements 
of the iron causes these natural irons to be stronger than 
the artificially mixed irons last considered. When in a 
later part of this paper we examine the grain of the mem- 
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bers of these series, we shall even more clearly see the 
advantages of using pig irons which have the proper pro- 
rtion of silicon, rather than bringing up that proportion 
y mixture. : 
From an examination of this Table we conclude that if 
the silicon is taken up by the pig in the furnace, a smaller 
amount will produce a given quantity of graphite than 
when the silicon is added at the remelting. 
We also conclude that in a pig that has taken up enough 
silicon in the furnace to turn a portion of its carbon to 





To bring’up the silicon to 24 per cent.“with'F + M as a 
base, only 1} per cent. of silicon has to be added ; and as 
this takes but a small portion of a 10 or 12 per cent. metal, 
the condition of the carbon in the ferro-silicon is not so 
important as its condition in the base. 

very important question is, Which is best, a ferro- 
silicon carrying 10 per cent. and more of silicon, or one 
with about 5 per cent.? The tests made thus far, and our 
practical experience, are rather in favour of the low per- 
centages, probably because with the low silicon irons more 









































































































































































































































































































































































































































Table Vill 
Silicon in Test Bars ] 4.35 | 6.75 | 8.07 | 9.27 | 10.29 | 10.83 | 11.68 
NUMBER OF TEST | 397 398 399 400 404 402 | 403 
F Weight 478 338 202 216 231 224 150 
£2): oe Impact | 45 | 04 | 1 | 12 | 425 | 1% | 7 
Zz 
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F veig J 
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Silicon in Test Bars 4.25 | 6.57 7.99 | 9.34 | 40.24 | 10.76 | 11.48 
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graphite, the combined carbon remaining will turn into 
graphite more readily than in a pig whisk has its carbon 
mostly in the combined state, by reason of a lack of 
silicon. 

Table VII. further proves what we have stated by a 
series of casts, all from the grey base F«M, the silicon 
being added by ferro-silicons, which contain varying per- 
centages of silicon and varying proportions of combined 
carbon. 

This series proves that variations in the percentage of 
silicon will not insure a given strength or physical struc- 
ture, but that these results will depend upon the physical 
properties of ‘the original irons, 





of the iron must be used, and as there is more carbon in 
low than in high grades, more carbon will be introduced 
also because the proportion of carbon in the ferro-silicon 
and the base will be more nearly the same. We have 
recorded in Table VII. in column 447, the strength of 
the base F« M, the weight above and the impact below, 
the 350-lb. line, and at the bottom of each column the 
strength of each ferro-silicon used. The strength of the 
resultant castings is not in any way dependent upon 
the strength of the irons from which they are made, but 
can be traced to the state of the carbon in the original 
irons. Thus far we have considered the question as 
though we expected to account for all variations by the 


we 


chemical constitution of;the iron, but this is by no means 


the case. There is evidently a mechanical or physical 
condition of structure not dependent upon the chemical 
composition. We have often — castings with one 
part strong, soft, and grey, and another of the same 
casting white, hard, and brittle, a drawing of which we 
show further on. Many of the bars in the tables just con- 
sidered show such structure. Why in one case the carbon 
took the combined state, and in the other the graphitic, 
we cannot say. 

Fast or slow melting or cooling allow these physical 
changes to occur. Less or more heat, or any other change 
of conditions, may cause this physical change. For this 
reason chemical analyses do not lead to explanations of 
these peculiarities as readily as properly conducted phy- 
sical tests. The founder cannot be certain what a mix- 
ture of irons will produce. YY pen will guide him, 
but only physical tests will show exact results. For 
example, it would be supposed that with silicon at 2} per 
cent., and no appreciable variation in other elements, the 
resultant irons would be alike ; but Table VII. shows how 
great a divergence exists. won 

After enough silicon has been added to cause solid 
castings, any further addition and consequent increase of 
graphite weakens the casting. The softness and strength 

iven to castings by a suitable addition of silicon is, by a 
Saher increase of silicon, changed to stiffness, brittle- 
ness, and weakness. 

These and other tests show also that silicon by itself is 
a weakening agent. To prove this we produce in Table 
VIII. the tests of a number of ferro-silicons, all made at 
one furnace under similar conditions ; as silicon increases 
the irons grow weaker. 

All our tests have proved that after silicon has reached 
4 or 5 per cent., all the graphite has formed that will form, 
and that the weakening effect of silicon is more apparent 
beyond this percentage. 

IV.—THE INFLUENCE OF SILIcon UPON DEFLECTION. 
While Table V. shows that the strength increased u 
to 14 per cent. Si, Table IX. does not exhibit avalon 4 

corresponding increase of deflection. &. 

Up to this point in this series, graphite has not formed 
in sufficient amount to be perceptible to the eye. From 
this point on, the deflection increases: (but the strength 
decreases) as graphite increases. 

We say, therefore, that as strength decreases from 
increase of graphite and decrease of combined carbon, de- 
flection increases, or, in other words, bending is increased 
by graphite. When no more phite can form and 
silicon still increases, deflection diminishes, showing that 
high silicon not only weakens iron, but makes it stiff. 
This stiffness is not the same strength-stiffness which we 
found at the beginning of the series, caused by compact 
iron and combined carbon. Table X. illustrates the 
brittle-stiffness of silicon. 

In Tables XI. and XII. we have plotted the ratio of 
the deflection to the weight ; but although this is more 
exact, yet the total deflection is so nearly the same that 
we find it is not necessary to calculate the ratio. 

It will be seen that deflection is proportional to the 

aphite. We introduce Table XII, of deflections to show 

urther that deflection does not vary proportionately 
with strength. This series contains 24 per cent. silicon in 
each test. 

In Table XI. we have shown the deflections of impact 
by a broken line. 

The permanent set varies nearly as the deflection, being 

atest in the iron that contains most graphite. The 
iron that has the greatest reyes sarge.’ though not 
necessarily, has the greatest set. any cast irons take 
no set, and are, therefore, perfectly elastic. The subject 
of the elasticity of cast iron will be treated by itself at 
another time. 
(Zo be continued.) 





ARGENTINE RAILways.—A company is being formed in 
Paris for the construction of a line from Villa Mercedes 
to La Rioja. The line is to be known as the North-West 
Argentine Railway. A concession was granted to a 
French railway construction company, which proposes 
to transfer it to the company now in course of formation, 
receiving payment in founders’ shares. 





AUSTRALIAN Drrences.—Lord Knutsford, in reply to a 
despatch from South Australia as to the wisdom of defend- 
ing Port Darwin, says the expenditure on such defences 
should, in his opinion, more properly form a charge upon 
colonial than imperial revenues, as the interests of Port 
Darwin are local rather than imperial. To defend Port 
Darwin would in no sense supersede the necessity of 
fortifying Thursday Island for the sake of closing Torres 
Straits to hostile vessels. Admiral Fairfax is also of 
ees that it is highly necessary that the strategic 

—— of Thursday Island should be utilised for tor- 
pedo and other defences. 


GerrMAN Steam Navication.—The rapid development 
of trade between Australia and Germany has resulted in 
the formation of another German steamship company, 
called the Deutsch-Australische Damfschiffs Gessellschaft, 
which has been organised, not with the view of competing 
with existing lines, but to supply the demand for tonnage 
to the Australasian colonies, arising from the great increase 
of business with Germany. The company is now building 
seven steel steamers of 3600 tons burden each. Two are 
being constructed on the Clyde, two on the Tyne, and the 
remainder in Germany. e capital of the company is 
200,0007., and the vessels will run from Hamburg, vid 
Antwerp, to Adelaide, Melbourne, and Sydney, returning 
by the same route. They are to be named the Elberfeld, 
the Essen, the Barwen, the Sommerfeld the Erlangen, 
the Solingen, and the Chemnitz, after thc principal centres 








of Germany. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 


LECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
” UNDER THE ACT OF 1883. 
cification Drawings is stated 


number of views given in the $ 
“ : 1 re none are mentioned, the 


in each case ge ™ = wid w 
Specification is not illustrated. 
Where yg maner ten are communicated from abroad, the Names, 

&c., of the Communicators are given tn italics, y 
Copies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER Lack, Esq. 

The date of the advertisement of the ptance of a complet - 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


773. P.M. Justice, London, (M. 7. Davidson, Brooklyn, 
N.Y., U.S.A.) Improvements in Triple - Expansion 
Steam Engines. [8d. 4 Figs.) January 18, 1888.—According 
to this invention, the bed A of the engine has a support for the 
low-pressure cylinder C, to the rear head 1 of which is secured a 
bracket 2, bolted to the inner head of a high-pressure cylinder E, 
which is thus supported by and in line with C. To the forward 
head 3 is secured another but smaller low-pressure cylinder F, the 
three cylinders being in line axially and of the same length. The 
piston-rod of cylinder F carries a crosshead, to which are attached 
the two rods 8 of the piston 5. The piston 6 is connected by a rod 
10 with piston 5, so that all the pistons move in unison. The 
cylinders are provided with valve chests 12, 13, and 14, and with 
suitable valves and ports, the exhaust port of E being connected 
by a pipe 15 with the inlet port of chest 12, and the exhaust port of 
the latter by a pipe 16 with the inlet port of chest 13, and the 

















valves are so controlled that the steam after doing its work in Eis 
exhausted into F, and there further expands and acts to move 
piston 4, and after its escape, it further acts upon the piston of 
cylinder C. The valve of cylinder F is operated by steam con- 
trolled by a rockshaft 17, passing into an exhaust chamber, 
its end engaging with an oblique slot in a block 17a, to 
which a reciprocating rotary motion is imparted from a crank 25, 
through a rod attached to the crosshead. This gives an oscillat- 
ing movement to the valve covering alternately, the passages 2, v1 
which permit steam to pass to either end of the valve chest to 
drive its pistons 22, 23 being exhausting passages. The valve-rod 
18 operates the valve of cylinder C, and the valve-rod 19 operates 
the valve-rod 20 of chest 14. For varying the throws of the valves, 


a lever 22 and links are used in connection therewith. (Sealed 
September 28, 1888). 


J London. Improved Means 
g Condensation in 
Equivalent Parts of Steam 
es, and thereby 
the . (8d. 3 Figs.) January 28, 
1888. jets of gas, or gases and air, are caused to 
impinge against the exterior of the cylinder, by which the tem- 
perature of the cylinder is raised considerably above that of the 
steam supplied to it. To avoid loss of heat, covers or screens are 
placed outside the gas flames. The piston and rod may also be 
heated by causing a flame to burn therein during the working of 
the engine. (Sealed February 1, 1889). 


1674, W. Buckley, Millsan: 
ments in Ma Piston R and 
Cylinder Liners or a for Steam and other 

I es or Pumps. [4d.] ‘ebruary 4, 1888.—In carrying 
this invention into practice, the mould or moulds is or are made in 
the form or forms required for piston rings, cylinders, or cylinder 
liners or linings, such mould or moulds being composed of any 
suitable metallic substance. The metallic material to be used in 
making the piston rings, &c., is melted and then poured into the 
mould or moulds. This method of manufacture will give to the 
piston rings, &c., a close and dense nature with a smooth and 
durable wearing surface. (Sealed May 18, 1888). 


3651. P. Evans, overning Improvements Con- 










Sheffield. Improve- 
linders, 


nected with the Gove of the S of Steam 
Engines, (8d. 2 Figs.] March 9, 1888.—The speed of steam 
engines is governed by means of an air-compressing or exhausting 
pump, worked by the engine, whose speed is to be controlled, the 
compression or rarefaction caused by the said pump being 
employed to act upon or in connection with a piston, diaphragm, 
or equivalent device. (Sealed April 16, 1889). 


3801. J. cane Braunschweig, Germany. An Im- 


roved Rotary Adapted also for Use as 
Pomp for Liquids and Gases, Bl : Purp :. 


0 
and as a Meter for Liquids. [8d 7 Fiys.) March 12, 
1888.—This engine consists mainly of three parts, viz., the working 
body A which rotates with its shaft a, through which power is 
transmitted ; the obturator B turning freely on the fixed axis b, 
and driven direct by the working body A ; and the casing C her- 
metically closing the two other parts on all sides. The ly A has 
the form of a crown wheel, its teeth d being in one with the disc 8, 
connected to shaft a, r2 being the root circle, and rl the point 
circle of the teeth. The teeth of pinion B are of a similar pitch 
and width to those of A, but of a smaller number, its axis b ing 
in one with the front side of the casing. The casing C consists 
of two outer parts cl, c?, an-internal part c3, and two side parts, 
collectively fixed together. The part cl incloses one portion of the 
path of the outer points of teeth d, while the part c? incloses another 
portion. The part c also incloses a portion of the path of the points 


of teeth ¢, and the path of the inner surfaces of teeth d. Thus 








the two spaces M, N on the left and right hand of the wheels are 
not in direct communication with each other, in whatever position 
they may happen to be. If there be a pressure of water from M to 
N, those teeth d, of wheel A, which are in, or pass, the circular 





space between the parts cl, c3, are subjected on one side to that 
pressure, all the others being perfectly counterbalanced, Thus 
the two wheels A and B will be caused to revolve in the direction 
of the arrows, and operate shaft a. (Sealed June 22, 1888). 


7394, E. Lund, Jun., Stretford, Lanc. Improve- 
ments in Valve Gear for Direct-Acting Steam ape 
Applicable Generally where a Reciprocating Motion 
only is uired, [lid. 21 Figs.] May 18, 1888.—In the 
accompanying drawing, @ represents the steam, and b the pump 
cylinder, the piston and plunger of which are connected by the 
main piston rod. d is an auxiliary steam cylinder having above 
it the slide valve chamber, and each having its piston and valve 
rod f and g extending forward parallel to each other. These rods 
are each furnished with screwed tapped collars x formed as half 
nuts screwed upon the rods, so as to be capable of minute adjust- 
ment, and tightened thereon by bolts. h is a tapped lever or rock- 
ing arm mounted upon a stud ¢ bolted to the framework j. The 
longer or upright arm of this lever is made with a pair of slots at 
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its extremity, which embrace the rods f and g between the screwed 
collars x. k is the actuating tappet roller mounted in the coupling 
box or crosshead &! secured to and carried by the piston-rod ¢. 
This roller is so placed as to come in contact alternately with one 
arm and then with the other arm of the lever h, to cause such lever 
to tilt over in the direction in which the piston-rod is travelling, 
and thus to cause the longer arm, by coming in contact with the 
collars x, to travel to and fro in the same direction as the main 
piston-rod is then moving. Owing to the curved shape of the 
shorter arm of the lever h, the tappet roller & only comes in con- 
tact with the arm as the piston (aap each end of its stroke, 
thus moving the auxiliary slide valve-rod and auxiliary piston-rod 
by an easy and noiseless movement of the actuating arm. (Sealed 
September 21, 1888). 


7554, J. A. Arthur, Toledo, and T. C. Garfield, 
Cleveland, Ohio, U.S.A. Improvements in Steam 
Engines. (8d. 18 Figs.) May 22, 1888.—According to this in- 
vention, each head of the cylinder has a central pocket 3, bored 
conically, and containing a conical split sleeve 4 having a cylindri- 
cal bore, and held by a pin 5 to a nut 6. The pistons 10 have 
cylindrical pieces 11 extending into sleeves 4, and forming bearings 
therefor. The bearings 11 are hollow, and contain bars 12 clos- 
ing the passages therethrough. The crankshaft 17 enters the 
centre of cylinder through sleeves 18, its crank-pin being midway 
between the pistons. ao 20 have bearings against the 
inner faces of pistons, rounded teeth 13 on the ends of bars 12 
extending into a central hole in each. Bars 21 extend from 20 to 
the crank-pin bearing 23, which has shoulders and a wedge 26 in 
the form of a link, which surrounds the tongue 25 of each bearin; 
piece. These tongues extend into slots in the ends of bars 21, an 
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27 are screws for adjusting the wedges. The pistons are connected 
by bars 30, the rockers 20 and pieces 23 forming rigid push-bars 
from the pistons to the crank-pin. The shaft 17 Seats an eccentric 
whose strap 31 is connected to an arm 32 of rock-shaft 33, which 
has an arm 34 connected by pitman 35 to the valve-rod 36, passin 
through stuffing-boxes at each end of steam chest 41. Balan 
valves 42, 43 are in position to be er and close the steam ports as 
rod 36 reciprocates. Steam is admitted to chest 41, and exhausts 
through es 46. As the pistons are moved, the rockers 
rock on their piston heads, their bearings on the pistons being 
all the time in a horizontal direction from the piston to the 
crank-pin, The split in each sleeve 4 permits the entrance of 
steam to kets 3, thus preventing a vacuum. The governor 
is carried by the flywheel or bandwheel, keyed to the main shaft, 
and consists of an arrangement of cranked arms, weights, and 
springs. (Sealed September 14, 1888). 


9088. B. Bianchetti, Geneva, Switzerland. Im- 
proved Piston for Steam es. (6d. 3 Figs.) June 
21, 1888.—The object of this invention is to prevent the excessive 
outward pressure to which the packing rings of steam engines are 
subject by the steam which penetrates into the groove of the piston. 
The arrangement by means of which this is carried out consists of 
two valves C and D in communication with each other through 
the annular chamber E behind the packing ring F. The valve C 
puts the chamber E in communication with the exhaust side of the 
piston, through the holes G, when steam is acting on the under- 
side thereof, while it prevents the steam from entering the chamber 
when it is acting on the upper side. The valve D, on the other 
hand, puts the chamber in communication with the exhaust side 
through the passage H when steam is acting on the upper side of 








the piston, and prevents the steam from entering when it acts on 
the underside. Thus it will be seen that the pressure of the steam 
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in the chamber E will practically never exceed that of the exhaust, 
not bong bo consideration the small weight of the valves them- 
selves. (Sealed October 5, 1888). 

9610. J.J. Arnh Netherlands. Improve- 
ments in Compound es. (6d. 3 Figs.) July 2, 
1888.—This invention consists in certain improvements in the 
means for actuating the valves of compound engines. The draw- 
ing shows a triple-expansion engine with the improvements applied 
thereto. All the valves are driven by means of one eccentric by 
connection of the eccentric rods for each valve to the same eccen- 
tric ring. The several steam cylinders A, B, C are situated radially 
round the crankshaft P, and their pitmen drive upon the same 
crank. The eccentric disc a@ movesall the three slides, the rods s, s! 

















of which are connected at suitable points ¢, e', e? around the cir- 
cumference of the ring R of the eccentric. In a triple-cylinder 
compound engine, the cylinders may be arranged at angles to each 
other of 45 deg. ; in four or more fold cylinder engines, the re- 
maining cylinders would be arranged radially round the shaft, but 
at a less angular distance from each other. By these improve- 
ments less friction, and consequently economy in working, are 
obtained by the simplification of the parts, and also less cost in 
construction. (Sealed October 12, 1888). 


9674. H. E. Newton, London. (C. C. 
ihe en N.Y., U.S.A.) Improvements in 
ing Duplex Engines, [8d. 6 Figs.) July 3, 1888.—The draw- 
ing is a plan view of so much of the three engines constituting the 
system as is necessary to illustrate the invention. A, B, C are 
three direct-acting pumping engines, arranged side by side, and 
consisting each o/ a steam cylinder @ and a water cylinderb. The 
three engines are provided with connections by which the valve 
or valves of each can be My ey from the piston-rod of either of 
the others, but so that only two can be operated at the same time, 
for which purpose there are mounted, — the tie-rods d, upright 
pieces f, in which are supported rockshafts g,h. Shaft g is pro- 
vided with a rock arm ¢ connected by a link 7 with a crosshead m 
upon the —— of engine A ; it is also provided with a second 
rock arm & similar to i, connected by a similar link / with a cross- 
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head n upon the piston-rod of engine B, and also with two short 
arms 0, *, connected by links g, 7 with the valve-rods s of engines 
B,C. The shaft h has an arm ¢t connected by a link v to the end 
of crosshead n ; it also has a second arm wu connected by a link w 
toacrosshead y on the piston-rod of engine C. If it is desired 
that engine C should remain idle, the crosshead m of engine A 
is connected to arm i of shaft g, and the valve-rod of B by the link 
q to arm 0, while crosshead n of engine B is connected to arm t, 
and the valve-rod of engine A by a link e tothe arm z of shaft h. 
The links w, r of — C will be disconnected from the arms », p, 
and the engines A, B will then operate as a duplex engine. e 
engines A, C and B, C may also be made to operate as a duplex 
engine by connecting and disconnecting their several arms and 
links in the manner described with reference to engines A and B. 
(Sealed October 12, 1888). 


GAS ENGINES, 


3964, E. H. Gaze, London. Improvements in the 
Mode of Working Gas Engines. (8d. 2 Figs.) March 
14, 1888.—In carrying out this invention two or more se te 
receivers are constructed for the reception of compressed air and 
compressed gas, each having its own receiver. The receivers con- 
taining the compressed air and gas may be situated at any dis- 
tance, and be connected by pipes to the engine, the air and gas 
being admitted to the cylinder simultaneously by means of regu- 
lating valves, in the te eo required for explosive purposes, 
and also for the initial propulsion of the piston. ( May 28, 
1 


7934. J. Sou Worcester Foundry, Worcester. 
Improvements in Motor (11d. 8 Figs.) 
May 30, 1888.—Two horizontal cylinders M1, M2 are placed near 
together side by side, and have as usual water casings W, their 
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pistons being connected to one crank on the flywheel shaft, which 
shaft by suitable skew gear drives the countershaft A at half its 
8 . When the pistons are at the extreme ends of their instroke, 
the space C! contains the combustible charge, and the correspond- 
ing space in M2, the products of previous combustion. As piston 
P! performs the first part of its outstroke it forces a portion of the 
charge from C! by passages 10, 11, valve V1 being then open, into 
the reservoir 12, whereupon the valve V1 is closed. During the 
outstroke of the piston, the exhaust valve L? being open, the piston 
of cylinder M? drives out the products of combustion to the ex- 
haust pipe E. The valve V2, governing the e from 12 to 
the space in M2, being now opened, combustible mixture from 12 
rushes into this space, expelling the remaining products of com- 
bustion, and itself forming a portion of the next charge. The 





valve L2 being now closed, the compressed charge in C! is ignited 
and the pistons are propelled inwards. Dasing toe instroke of the 
piston in M? it draws in a fresh charge of air through a valve F!, 
along with gas issuing from a number of holes in the valve seat 
leading from an annular chamber 16 supplied with gas. The mixed 
charge enters reservoirs 12 and passes to the space in front of 
M2, the valve V2 being then open. The operations described in 
respect of the spaces in the front of the cylinders are repeated 
similarly in respect of the spaces at the back part of the cylinders, 
and thus the four strokes of the cycle for drawing in the charge, 
compressing, and firing it, and expelling products of combustion, 
are performed successively in each of the four spaces. The valves 
Land V are worked from four eccentrics on shaft A. (Sealed Sep- 
tember 14, 1888). 


8317. A. Altmann, Berlin, Germany. Improve- 
ments in Petroleum Motors, (8d. 6 Figs.) June 7, 1888. 
—This invention relates to a method of evaporating the petroleum 
and mixing it with a proper amount of air, so as to prevent such 
petroleum from exploding in the inlet pipe. Into the air valve 
chest L of a vertical petroleum motor there is led one end of a 
tube r, thin metal or porcelain, while the other end leads into 
the suction box 8 of usual construction, the thin tube being 
protected by a non-conducting packing where it enters the 
chest L, and provided with a supply pipe m in the centre for the 
petroleum which is ~ lied to it from the pump P worked from 
the machine. A pipe / leads from the air box S into the chest L, to 
which it is connected by a mantle and the partsd. Between the 
chest L and the cylinder is the cut-off valve c. The air supply 
pipe from the box 8 to the tube 7 is provided with a self-closing 


Fig.1. 
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valve, or an adjustable throttle valve, by which the admission of 
air can be oes 88 so that the gas mixture in r can be ignited. 
To set the motor in motion, the thin tube r is heated by means of a 
lamp or gas flame to a temperature of 400 deg. C., the flywheel 
turned, and the pump put in motion, whereby a jet of petroleum 
is forced into tube 7 in which it isevaporated. As the introduction 
and evaporation of the petroleum takes place without coming in 
contact with air, an explosion is impossible. The evaporated 
petroleum is led into the casing L, where itis mixed with air, which 
is drawn from box S through pipe J, and this explosive mixture is 
led to the cylinder through the valve c, which is operated from the 
machine ; at the end of the next compression stroke of the motor 
this explosive mixture is ignited from a flame at z and pressure 
generated, expansion and exhaust following in the well-known 
manner. (Sealed September 21, 1888). 


STEAM BOILERS. 


7065. E, 8. T. Ronnety. New West, USA. Im- 
provements in Radial-Tube Steam filers. [8d. 
3 Figs.) May 11, 1888.—The furnace and shell A of the boiler are 
built of brick, the shell being provided with numerous sight open- 
ings and doors, and surmounted by a hood and smoke stack. 
The fire chamber is provided with a brick deflector, and deflect- 





ing plates project inward at different heights from the walls 
above. The stand-pipe B is composed of cylindrical sections 1, 2, 
3, 4, and is provided with a dished lower head I, the walls restin: 

upon the foundation plate i. The cylindrical sections of the stand- 
pipe have their vertical rivetted seams N1, N2, N3, &., arranged 
at quarter arcs of their circumference, one from the other from 
jeft to right. The tubes 0 are inserted in close order, with regular 


spaces above and below, their outer ends being closed and welded, 
so as toform a thickened hemispherical end. L is a mud drum 
ag with a manhole, which affords access to the stand-pipe 
or expanding the tubes in their holes and inspecting and cleaning 
them, and also for removing deposits from the mud drum. A 
a is formed in the brick furnace wall and covered by a plate, 
and at the same height brackets are rivetted to the stand-pipe, 
which support an iron ring, which sets out from the stand-pipe, 
leaving an air space between the two. The ledge and ring support 
the outer and inner ends of the grate bars. The grate surface is 
circular in form, and the water column pipe 2 connects below the 
grate with the stand-pipe, and is provided with a three-way valve ¢, 
from which leads a discharge pipe x! into the ashpit. (Sealed 
September 14, 1888). 


7354. J. Twibill, Wakefield, Yorks. Improve- 
ments in and Connected with Steam Generators, 
Fuel Economisers, and similar Apparatus, and in 

e ufacture of Parts thereof. (8d. 6 
Figs.) May 17, 1888.—According to this invention A are small 
open-ended primary circulating pipes placed concentrically within 
larger open-ended pipes B, which may be tapered or parallel. 
Boxes C and D connect the ends of these pipes. In the box C is 
a diaphragm dividing it into two chambers c!, c?. The chamber 
cl receives the feed Srey. and into it all the pipes A open, 
whilst the pipes B open into c?. The other box D is also divided 
into two chambers d1, d2, by a diaphragm, which communicate 
with the pipes A, B, as before ; the chambers, however, are not 
completely separated but have uptake apertures d%. In each box, 
and in the diaphragm c, holes f are formed of the full external 





diameter of the pipes B, and provided with covers f1, fixed inter- 
nally or externally, as shown. Holes and covers f2 are also pro- 
vided at the ends of the boxes. The ends of the pipes A are fixed 
to the diaphragms, and the pipes B may be replaced or re- 
newed by the introduction through f of drawn steel pipes. The 
feed supply flows into chamber cl of box C and passes in a shower 
through the primary pipes A into chamber d! of box D, and then 
passes through the uptake apertures d? into chamber d?, and 
traversing the annular space between pipes A and B is projected 
into chamber c? of box C, whence it will circulate by delivery 
pipe G to the next group, or to where required. By this arrange- 
ment, during circulation, the cold feed, while in chamber cl, will 
derive heat from the hotter water in chamber c2, and so on, there 
being no dead water. Blow-out apparatus may be fixed to the 
boxes C and D where required. (Sealed September 21, 1888). 


8713.* W. Schmidt, Halberstadt, Prussia. Im- 
provements in Steam Generators, [6d. 2 Figs.) June 14, 
1888.—According to this invention, a coilg is heated by the fire 
in boiler A, and connected to the under part of a second steam 
generator B by two pipes 7, 71. The tube 7! is surrounded with a 
pipe a2 opening into the branch c, and is connected at the top with 
a coil a, through which the steam passes, and out by the tube r. 
The top of generator B can be easily removed from the lower 
part for cleaning the coil, &c., and carries a cover d to which the 
feed apparatus s is fastened. The steam generated in coil g 
passes through pipe 7! and pipe a! to the coil a, converting 
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the water in B into steam, and flows off in the form of water 
through pipe 7 back into boiler A to be again evaporated. 
The steam in B finds an outlet only through pipe a, whereby it is 
dried by the incoming warm steam. To prevent the deposition of 
sediment in generator B the feed water is led into the pipe k ki, 
and there warmed before mixing with the water, its solid im- 
purities being deposited therein. For removing the sludge, the 
cover dis removed, and the pipe k kl withdrawn and cleaned. 
For thoroughly cl ig the g tor B, all that is necessary to 
do is to remove the top half, without removing any of the mount- 
ings, the high-pressure boiler not requiring to be disturbed in the 
least. (Sealed September 28, 1888). 

8598. W. J. Bosley and W. W. Dickson, Reading, 
Berks, An Automatic Piston Safety Valve for Steam 
Boilers. (6d. 2 Figs.) June 12, 1888.—The valve consists of a 
chest A bored to receive a steam-tight piston mounted on a 
passing through a bearing in a guide bar at the inner end of 
valve chest. A coiled spring B is placed between the piston and 
a disc D serving as a pressure Fed to sustain the coiled = 
its resistance to the piston. e piston-rod, or a separate rod, has 
a thread G cut on its outer end, which engages with a nut in he 
outer end of valve chest, by turning which the disc can be adj 








as required, so that, by means of slots cut in the cylinder, the 





piston can be lated to blow off steam at any pressure desired. 
There are three slots, two of which are cut partly through the case 
of the chest and have openings F at their outer ends forming 
steam outlets, while the third, which is shorter, is cut through the 
ease, and serves also as a guide for the index finger I attached to the 
disc D. This finger indicates on a scale on the outside of cylinder 





the pressure at which the piston is adjusted to blow off steam. 
The steam pressure holds the piston tightly against the coiled 
spring, and when the pressure exceeds the limit considered desir- 
able it forces the piston beyond the slots and so opens the valve, 
and allows the steam a free discharge. When the pressure is 
reduced to the limit of safety, the spring closes the valve auto- 
matically. (Sealed September 28, 1888). 


16,840. W. H. Butlin, Stonehouse, Gloucester. A 
Heating Stove and Boiler Combined. [8d. 2 Figs.) 
December 7, 1887.—This combined heating stove and boiler is con- 
structed of an inner metal cylinder C and an outer metal cylinder 
D, which are joined at the top, and the interior made water-tight. 
Near the top is an outflow pipe J for water, and at the foot the 
inflow I for the same. F is an iron bucket loosely fitting the space 
left in the centre of cylinder C, and into which are put burning 
coals or other material for heating the stove. For admitting air 


Fig.! 





168Q0 
to the fire, the bottom of the bucket is eng ome the air being 


conducted through a pipe K to the chamber G underneath. The 
bucket is provided with a suitable handle, and the top of the stove 
and boiler with a cover M. 2 represents the boiler, the top of 
the air pipe, on which a suitable regulator is adjusted, and P is the 
smoke flue. This stove may also be constructed by a combination 
of two or more such stoves, or by combination of two or more such 
inner cylinders surrounded by one or more oval or round or other 
shaped casings or water jackets. (Sealed December 21, 1888). 


17,054. T. Lishman, Newcastle-on-Tyne. Improve- 
ments in and Applicable to Steam Boilers. (8d. 5 
Figs.) December 10, 1887.—This invention consists in providin, 

the flue b of the boiler with four water tubes a, al fixed in, pe | 
projecting through the front tubeplate, and provided with elbows 
fitted to pipes d and d1, communicating through pipes e, e! with 
the feed-water supply and the water inlet to the boiler. f is a sto; 

valve, and g the water inlet cock. his the water tank to which 
the inner ends of the tubes are fitted. 0, ol are air diffusing pipes, 
one beneath the dead plate p, and the other behind the bridge J, 
and each surmounted by a horizontal perforated tube, through 
which air is forced, which air has become highly heated in its 
passage through a tube occupying the central space between the 
water tubes. Thus hot air issuing from the pipe o is distributed 
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over the surface of the fuel, while that issuing from o! is distributed 
into the combustion chamber. The central tube is perforated on 
each side, and the air is forced therein through a pipe and ejected 
into the mass of fuel. When it is required to feed the boiler with 
water, the valve f is opened and the pumps set in operation. The 
valve j will then automatically close and the water flow through 
pipes e, d and tubes a into tank h, hence it will pass through tubes 
a and pipes d!, el into the boiler, having become highly heated in 
its passage through the furnace. When the boiler is sufficiently 
supplied, the valve f is closed and j willautomatically open, where- 
upon a rapid circulation of the water in the boiler will take place 
through pipes ¢ and d, tubes a, a1, and pipes d!, el, thus causing 
the water wd y= and repass through the midst of the incandescent 
fuel. (Sealed December 21, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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COLUMN DRILLING MACHINE; PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. HULSE AND CO., ENGINEERS, MANCHESTER. 
(For Description, see Page 193.) 
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TELEGRAPHY AT THE PARIS 
EXHIBITION. 

Tue Eastern Rattway Company’s Exupir. 

At the Paris Exhibition the Eastern Railway 
Company of France show a number of the tele- 
graph appliances in use on their line, and have, at 
the same time, issued a series of pamphlets pre- 
pared by Mr. G. Dumont, their inspector-in-chief, 
in which the general arrangements of the service 
are described, as well as details given, of the prin- 
cipal instruments used. From the information fur- 
nished it appears that the service is under the 





at 


charge of an inspector-in-chief, and for convenience 
is divided into fourteen divisions, each of which is 
under the control of a sub-inspector. These sub- 
inspectors are selected from the ranks of good work- 
men, such as instrument makers and mechanics, 
but before being accepted, an examination in both 
practical and theoretical work has to be passed. 
Successful candidates have then to spend some time 
|in the workshops of the company, in order to be 
initiated into the details of the work in which they 
| will finally be engaged, and during this period they 
are instructed in the working of the instruments they 
have to repair, and at the same time they attend a 











course of lectures on elementary chemistry and elec- 
tricity. It would thus appear that considerable value 
is attached by the company to technical education 
even in the lower positions of the service. The 
instrument-making shop is not large the machinery 
being all driven by a 4 horse-power gas engine, and 
twelve men only are employed here in regular work, 
but besides this there is a cabinet maker’s depart- 
ment in which a few more men are employed, and 
it is here that the instrument stands and cases are 
constructed. 

The chief of each of the fourteen divisions re- 
ferred to above, is provided with a complete set of 
the standard instruments in use on his section, so 
that injured instruments can be replaced at once 
without reference to head-quarters, and he is also 
supplied with a set of tools with which any minor 
repair can be made without sending the instrument 
into the principal workshops. 

In each oftice along the line a chart is hung up, 
which shows at a glance the best and most direct 
route for communicating with any office of the 
system, and also indicates the stations to which 
telegrams can, in cases of necessity, be despatched 
outside the ordinary oftice hours. At all of the 
smaller stations the whole apparatus is mounted on 
a single baseboard, which can be easily transferred 
to any new position, as the apparatus it carries is 
complete in itself. Five standard sizes of apparatus 
thus mounted are manufactured; the smallest 
measures 3 ft. 9in. in length, and is constructed 
for telegraphing in three directions, whilst the 
largest, containing two distinct sets of apparatus and 
intended for telegraphing in from six to eight direc- 
tions, is mounted on a base 8 ft. 24in. long. A 
specimen of the smallest sized set is shown at the 
Exhibition, as well as a photograph of a larger one. 

This system of mounting, though possessing some 
conveniences, has not been found satisfactory in the 
case of larger stations, where say from twelve to 
fourteen lines converge. In such cases it is found 
convenient to arrange the office fittings in such a 
way that any particularinstrument can, at a moment’s 
notice, be connected with any one of the lines, with- 
out in any way upsetting the general arrangements 
of the oftice. Moreover, if a large number of in- 
struments are mounted on a single board, and one 
breaks down, the whole of the remaining ones may 
not be capable of being worked whilst the repairs 
are being effected, which is very inconvenient. For 
these large stations, then, the plan has been adopted 
of dividing up the fittings into two classes, the fixed 
and the movable. The former class comprises the 
lightning protectors for the lines, alarms, &c., and 
the second the receivers, transmitters, and bat- 
teries. Two sets of apparatus constructed in this 
manner are shown at the company’s stand, both 
of which are intended for working Morse instru- 
ments, but whilst one is constructed for ordinary 
telegraphy in a single direction, the other is adapted 
to duplex working. The first set comprises an 
equipment of a single set of the ordinary telegraph 
instruments mounted on a baseboard, together with 
the addition of a special signal attachment with 
which night calls at provincial stations can be 
operated. The construction of these calls will be 
dealt with later on, but we may say here that the 
principle on which they are worked depends on 
reversing the direction of the current. The fixed 
portion of the apparatus consists of three panels 
on which are fitted the lightning protectors, the 
bell relay, a commutator for placing the line to 
earth, a bell, two sounders, and a line commutator. 

The duplex system of working adopted by the 
company is based on that used in Spain, and on the 
Eastern Railroad has been successfully used, to 
operate Morse instruments on the line between Paris 
and Epernay, in addition to other places. It is 
shown diagrammatically on the next page, where 
A and B represent the two stations to be con- 
nected, L the line, and T the earth connections. 
Each station is provided with a receiver R of 
the Morse type, but fitted with two bobbins, a 
line and a local bobbin marked / and ¢ in the 
sketch, a resistance box C, a sending key M, and 
a battery P. The two batteries are connected so 
as to be in series with each other when sending 
through the line as represented in the diagram. 
Referring to this diagram it will be seen, on 
following the connections, that when the sending 
key is in its resting position the current of its 
corresponding battery flows through. the resist- 
ance box C, round the ‘bobbin ¢ of the receiver, and 
back to the battery through m and the sending 
key, so that the armature of the receiver is attracted. 
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This armature, however, is held back by springs, 
the tension of which is adjusted so that the attrac- 
tion due to a single coil, as above, is unable to move 
the armature, which accordingly remains at rest. 
Now suppose, in the first place, that the sending 
key at the station A is depressed, that at B remain- 
ing in its rest position. Then the local current at 
A will be broken at b, and the current will now 
flow almost entirely through m and the bobbin | of 
the receiver R to the line, and thence to the distant 
station, so that, as before, there is practically only 
the attractive effort due to one bobbin acting in 
the armature at A, which accordingly remains at 
rest. At B, however, the current from A enters 
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the bobbin 1, passes thence to m, and through 
b, the earth contact of the sounding key M, to 
earth. In this case there are now two bobbins 
acting on the armature at B, which is accordingly 
operated and a signal recorded. Next proceeding 
to the case in which both keys are depressed 
together, the bobbins ¢ of each receiver will be 
practically cut out, but as the two batteries are in 
series, a current of double strength will traverse 
the line bobbin at each station, doubling its 
attractive power, and in this way the receiver at 
each station is made to register a signal. This 
system of working can be easily applied to any 
station in case of necessity, as it does not require 
the use of a differentially wound receiver, but only 
of a rheostat or artificial line which, on the Eastern 
Railway, is represented by a resistance box manu- 
factured at the company’s workshops. The system 
is shown in operation at the company’s stand, 
where, also, may be seen samples of the ‘ paper” 
lightning protectors used, and of the two standard 
types of galvanometer favoured by the company. 
ere, also, are to be seen specimens of commu- 
tators or switchboards of the plug type used at the 
smaller stations. For the larger, the company 
make use of a switchboard of the type used at tele- 
phone exchanges, though they are claimed to be 
more solidly constructed. With these any two lines 
whatever meeting in a station can be connected, 
and so far two models have been constructed—on« 
for twelve lines and the other for sixteen. When 
no messages are passing each line is connected up 
through the switchboard to its corresponding alarm, 
but on inserting the contact piece between the 
terminals of a given line and any of the instru- 
ments, this not only connects up the two, but dis- 
connects the alarm from the line. To couple up 
two of the lines meeting in a switchboard, a flexible 
conductor with a contact piece at either end is 
employed, and, by putting in circuit with the con- 
ductor a sounder, the message can be read as it 
passes through the office. A cylinder commutator 
of a special form has been devised by which, in 
case of a thunder-storm, all the wires centring in 
an office can be put to earth. As constructed thiscon- 
sists of sixteen springs communicating with the lines 
and connecting them to the instruments through 
the cylinder, against which they press. In case of a 
storm, however, a rotation through a small angle of 
this cylinder cuts out all the instruments and puts 
the lines to earth. 
As above mentioned the night alarms made use 
’ of are worked by reversing the direction of the cur- 
rent employed in ordinary working. This is done 
either by a polarised relay with a permanent 
magnet, of the type employed by the French 
Government telegraphs, or better by a relay de- 
signed by the company’s managers, in which an 
electro-magnet is substituted for the permanent one. 
The former is of but little interest, but the latter is 
ingenious, and consists of two electro-magnets with 





straight and parallel cores, placed near together. 
The coils of the magnets connected with the line 
are wound in opposite directions, so that when 
traversed by a current the north pole of one 
is opposite the south of the other, and vice 
versa. In front of two poles of the magnets is 
an armature which when a _ current is sent 
through the magnet coils is attracted and com- 
pletes the circuit of a local battery. Comprised in 
this circuit is an electro-magnet which is pivotted 
about one pole, whilst its other pole swings between 
the two free poles of the electro-magnet, and is kept 
pressed against one of these by a spring. Then what- 
ever the direction of the line current may be the 
armature is attracted and completes the local circuit. 
Then, as the magnetism of the swinging magnet: 
depends entirely on the local circuit, its polarity is 
unaffected by a change in the direction of the line 
current. Should this current be in one direction 
the polarity of the two parallel magnets will 
only reinforce the action of the spring which 
already causes the swinging magnet to press 
against one of the cores of the two magnets. If, 
however, the current passes in the opposite 
direction, this is no longer the case, the pressure of 
the spring is overcome, and the swinging pole is 
forced over against the core of the second magnet, 
in doing which it completes a second local circuit, 
comprised in which is the alarm bell. The call 
bells themselves, at least in stations of small im- 
portance, are fitted so that they can be used either 
as single call alarms, or as tremblers, the change 
being made by a suitable commutator connected 
with the bell relay. The former system is used in 
cases where the oftice is of such importance that it 
is never untenanted during oftice hours, and the 
latter in cases were the operator performs other 
duties in addition to telegraphing, and may conse- 
quently be absent from the office for short periods 
of time. In the smaller offices, where two or three 
lines meet, the bell relay of each line is connected 
to one and the same alarm, but in the more im- 
portant stations each line is furnished with its own 
ell. These relays have been very carefully made, 
the pole-pieces being shaped in such a way as to 
give a large travel to the armature without 
diminishing the sensitiveness of the instrument. 
The parts subjected to much handling are made in 
nickel-bronze in place of nickel-plating on copper 
or lacquered work, as it was found that plating was 
destroyed in a very short time, showing the yellow 
tint of the copper through it. 

In a future article we shall describe the remainder 
of the company’s exhibit, which comprises amongst 
other interesting appliances, the methods used on 
their line for the electrical transmission of time. 
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Traité Pratique de UVIrrigation des Prairies. By J. 
Kerevuorr, Chief Engineer of Irrigation in Campine 
(Belgium). Second Edition. Paris: Gauthier- Villars, 
1888. (Text, xii.+222 pages. Atlas, 11 Plates), 

THIs purports to be a pretty complete treatise on 

the construction and maintenance of water meadows 

on the large scale as practised in the district of 

Campine (Belgium), intended for the use of ‘‘ men 

of ordinary education.” By this is apparently 

meant practical rural surveyors, as a knowledge of 
levelling and of minor engineering work is required. 

The whole subject is treated in the most exhaustive 

manner. After a short historical and geographical 

disquisition, it is shown that this sort of irrigation, 
which aims at converting poor heath, moor, and 
sandy tracts into meadow and pasture, is applicable 
only to cool, moist countries where water is both 
abundant and (in consequence of not being required 
for the valuable cereal crops) very cheap. In 
Belgium there is much poor land which would 
ordinarily be unproductive ; but by an intelligent 
use of irrigation it is made to yield heavy crops of 
, and be an important source of national wealth. 
he art of doing this is well understood, and has 
been elaborated with great care. The State laws 
are such as to greatly foster the industry—in fact, 
they give a right to any one who wants to reclaim 
land to take water from any neighbouring source, if 
he can do it without injury to existing rights. This 
is a true and enlightened public policy. 

The work is divided into two parts, treating of I., 
Irrigation (164 pages) ; II., Measurement and Dis- 
tribution of Water (50 pages). 

Part I. Jrrigation.—This is detailed under five 
heads : Introduction (14 pages), Preparatory Works 








(52 es), Construction and Maintenance of 
Meadows (22 pages), Sowing (16 pages), Irrigation 
(42 pages). 

Preparatory Works.—These consist of : A. Main 
and secondary supply channels. B. Re-collecting 
and drainage channels. C. Structures, viz., intakes, 
dams, falls, bridges, roads. Minute directions are 
given for every detail of the laying out, execution, 
and maintenance of the four sorts of channels A, B. 
The ‘‘re-collecting’’ channels deserve special notice, 
The water running off from irrigation, styled in 
Italy ‘‘ colature,” is by no means waste, but is quite 
fit for irrigation of a lower tract, and after that of 
a third, andso on. In this way water will do irri- 
gation duty several times, with very great resulting 
economy. A fallof ,54; metre is necessary for each 
repeated userof the water; hence, whencircumstances 
permit, an irrigated tract is conveniently divided 
into terraces falling by steps of ,';4; metre, each 
drained by a ‘‘ re-collecting” channel which becomes 
the supply channel of the next lower; such channels, 
performing double duty, are styled ‘‘ colateurs.” 
Following the general description are two detailed 
projects (30 pages) of such preparatory works for two 
districts, showing even how the levelling was done. 
These should prove very useful to the practical 
irrigator. 

Meadows and Irrigation.—Five distinct modes of 
laying out and arranging the meadows are described, 
each with its own system of irrigation, viz. : 
(a) Ridge and furrow. (b) By submersion. (c) By 
level channels. (d) By herring-boning. (e) By 
succession of slopes. These are described in the 
following order: (1) General arrangement. (2) Lay- 
ing out. (3) Execution. (4) Preparation for irri- 
gation. (5) Irrigation. (6) Maintenance and 
repair. The minute care with which the details are 
given shows the high state of perfection to which 
the art of meadow irrigation has been brought in 
Belgium. Systems (a) () are only suited for ground 
or gentle slopes not over 2 in 100; system (d) for 
slopes between 2 and 8 per 100; system (e) for 
slopes between 24 and 10 per 100; and system (c) 
from 24 to 30 per 100 ; at steeper slopes irrigation 
cannot be well done. Systems (a), (c), (d), ) are 
all continuous overflow systems, using much water ; 
while system (b) is discontinuous, using little water. 
All require good drainage, it being essential to 
remove the water thoroughly directly the watering 
is complete ; otherwise the grass is injured, and 
aquatic plants thrive. 

Sowing.—Under this head come: (1) Prepara- 
tion of soil. (2) Description and use of manures, 
and (3) of grass seed ; (4) of planting rows of trees 
for sheltering the meadows from bleak winds. 

Part II. opens with a short chapter (8 pp.) on the 
measurement of discharge of streams by sounding 
over one or more cross-sections, together with 
direct measurement of surface velocity. Next under 
head of machines for raising water it is shown that 
the only machine practically effective (for water 
meadows) is the centrifugal pump. Some calcula- 
tions as to its successful use are given. Water 
modules for measuring the water distributed to the 
users are next treated of. The Milanese module is 
minutely detailed, as being hitherto the only toler- 
ably successful one. Unfortunately it is only applic- 
able to small discharges, not to the large quantities 
used for meadows. After this comes a description 
in great detail of two apparatus, invented and 
constructed by the author for measuring larger dis- 
charges than those passed by the Milanese module. 
Briefly, each of them consists of a pair of similar dis- 
charging orifices similarly placed with respect to the 
aperture of supply above them. The sluices closing 
either pair are hung on opposite ends of a lever, 
such that the opening of either closes the other. One 
allows the water to pass freely to its ordinary irri- 
gation ; the other allows it to pass only to a measur- 
ing tank. Ordinarily the water passes freely through 
the former : in order to measure the discharge the 
open sluice is suddenly dropped, thus equally sud- 
denly opening the second and passing the whole 
discharge through the second orifice into a large 
empty measuring tank ; the time of filling the tank 
is noted, whence the discharge is deduced. The 
tanks used in the two apparatus were of 12 and 
72.3 cubic metres respectively. 

It is stated that both apparatus worked well and 
accurately ; it seems clear, however, that the water 
surface in the measuring tanks must be much agi- 
tated, so that the actual instant of the water surface 
rising to a given level (which is the end of the 
observation) would probably be doubtful ; it is not 
stated how this source of inaccuracy is got over. 
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The apparatus, too, are expensive ; they are stated 
to have cost 7900 francs. They could, however, 
evidently be used for the gauging of the discharge 
under all heads, of ‘‘ modules” of all sizes within 
their power, which could then be issued to the users 
as authorised or tested modules. In this way it 
would seem that these expensive measuring appa- 
ratus might become of great use to an extensive 
canal system, such as for instance in India. 

The work ends with the text of the Belgian laws 
on the subject. 

It is a work well appreciated in the country of 
its origin, having secured for its author a medal 
and a diploma at Exhibitions in Paris and Brussels, 
so can be confidently recommended as a guide for 
work in countries similar to Campine. An atlas of 
eleven large plates accompanies it; these are well got 
up, except that every plate is folded in four in such 
a way as to hide the reference numbers which can- 
not be exposed without completely unfolding. This 
gives trouble in finding a plate ; each plate should 
have been conspicuously numbered outside and also 
on every salient fold. 
Elementary Engineering. A Manual for Young Marine 

Engineers and Apprentices, with an or of Useful 

Yables. By JOHN SHERREN Brewer. London: Crosby 

Lockwood and Son. 

The author informs us that as ‘‘an examiner of 
engineers under the Government,” he has frequently 
met with candidates who, though conversant with 
advanced mechanics, were lamentably ignorant when 
questioned on simple alloys or on the strength of 
materials, To remedy this undesirable state of affairs 
he has written the book before us, and dense indeed 
must be the ignorance that finds much enlighten- 
ment in its pages. It is cast in the form of ques- 
tion and answer, and recalls that classical volume 
—‘‘ Magnall’s Questions”—which was once the sole 
source of scientific information in young ladies’ 
schools. As long as Mr. Brewer sticks to matters 
with which the seagoing engineer is familiar, he is 
fairly correct ; it is impossible to go far wrong, 
in reply to such question as, ‘‘ What is a piston ?” 
or, ‘What is a relief valve?’ But how much 
wiser would any one, who had never seen a 
relief valve, be for all the information which can 
be put into fourlines? He might be able to repeat 
the words he had learned, but they would convey 
no clear idea to his mind, and practically he would 
be as ignorant as he was before. From beginning 
to end of the book there is not a single engraving, 
and every one who has tried to describe mechanical 
devices without the aid of illustrations knows the 
hopelessness of the task. But when we turn to the 
very points on which the author lays stress—metals 
and their strength—we find that many of his ques- 
tions are inaccurate or misleading, while of the 
remainder there are a goodly proportion which 
appear superfluous. For instance, on the second 
page we find : 

Q. What is the effect of smelting the (iron) ore? 

A. The heat of the furnace dissipates the sulphur, car- 
bonic acid, and other volatile gases, and reduces the iron 
to a liquid state. 

Surely the budding engineer had better know 
himself ignorant of the process of smelting than 
congratulate himself upon such knowledge as the 
above. It would have been possible to give a true 
account of the reduction of iron ore in the same 
number of words. 

Again : 

; Q.. What is the average tensile strength of good wrought 
ron: 

A. From 24 to 26 tons per square inch. 


_ We should like to know where metal of this kind 
is to be found at average prices. 

_ The following description of the Siemens process 
is of the nature of a puzzle: 


Q. Describe the operation. 
_A. Asmall blast furnace is constructed above a combus- 
tion chamber, in which latter the cast iron is melted. 
The blast furnace is fed with hematite ore and small coke, 
which are gradually dissolved by the cast iron, and the 
Proportion of iron to carbon becomes raised by degrees 
until steel is obtained. 


As an example of an eas estion, the followi 
is hard to heat y question, the following 


Q. What is the best copper produced from ? 
A. From copper ores, 


But what shall we say to this ? 

Q. What is the scienti , 
strength of on of eae term used to ascertain the 

A. Stress, 


If Mr. Brewer puts many queries like that to his 








candidates, and remorselessly plucks all those who 
do not give the expected answer, he must be a 
terror to marine engineers. It is, no doubt, true 
that many seagoing engineers are ‘‘lamentably 
ignorant” of the principles of engineering, and 
that there is a want of acheap simple book for their 
instruction. But such a book should be confined 
to principles, and should not give definitions of 
pistons, cranks, and condensers. Neither should it 
endeavour to teach the art of soldering by means of 
questions and answers, or the method of valve 
setting without diagrams. Such attempts must end 
in failure in the hands of the clearest writer, as 
they have done in the work before us. 





History of the Transformer. By E. UPPENBORN. Trans- 
lated from the German. London and New York: E. 
and F, N. Spon. 

The results of a recent lawsuit have shown that the 

transformer has a history which dates beyond the 

patent of Messrs. Gaulard and Gibbs. Mr. Uppen- 
born carries it back to the time of Faraday, and 
gives a very interesting illustration of an induction 
coil made by that investigator with a ring core. 
Half the ring was occupied by the primary coil and 
half by the secondary. Of course this coil was not 
non-polar, but it possessed a magnetic circuit of 
very small resistance, and was a long step towards 
the non-polar transformer of Zipernowski, Déri, 
and Bléthy. After Faraday the earliest induction 
coil of which we have any record is that of Professor 

Page, described in the Silliman Journal of May 12, 

1836. Ruhmkorf’s apparatus was constructed in 

1848. The first suggestion of the use of such a coil 

for electric lighting was in 1857, when Harrison 

patented the plan of passing a primary current 
through one or more induction coils, and the con- 
nection of the secondary coils with the carbons of 
an arc lamp. The year 1878 was fertile in early 
attempts at transformers, patents being taken out 
by Jablochkoff,* Bright, Edwards and Normandy, 

Strumbo, Harrison, De Meritens, and Fuller. In 

the year 1880 we find a patent by E. H. Gordon, 

and in 1881 by Haitzema Enuma, and then in 1883 

came that of Gaulard and Gibbs. What follows is 

modern history, and is known to everybody. 

We are indebted to Mr. Uppenborn for putting 
the history of the transformer on record in this 
permanent fashion. We think, however, that his 
love and appreciation of scientific accuracy have 
somewhat warped his judgment as an historian. 
He treats Messrs. Gaulard and Gibbs, who were 
the first to perceive and demonstrate the great 
merits of the transformer, with scant appreciation, 
being evidently prejudiced against them by their 
inability to see the faults of their apparatus and to 
remedy them. But Messrs. Zipernowski, Déri, and 
Blathy, who converted the early crude transformer 
into the nearly perfect instrument of to-day, excite 
his enthusiasm. From a technical point of view, 
these shades of feeling are perfectly correct, but 
this is not the standpoint from which history should 
be written. 


Dictionnaire Technique Anglo-Francais, Marine, Chemins 
de Fer, Metallurgie, Mines, Publié avec l Autorisation du 
Ministre de la Marine. Par E. Vivant. Paris: 
Baudon and Co, 

M. Vivant has undertaken a heavy task, and 

deserves much credit for the manner in which he 

has completed it. The compilation of a technical 
dictionary in two or more languages is beset with so 
many difficulties that anything like completeness is 
not reasonably to be expected. The technicalities 
of the various sciences and industries are very 
numerous ; they obey no written law, and vary to 
aconsiderable extent in different parts of the same 
country. Often they find no exact equivalent in 
another tongue, and then the compiler is apt to fall 
into error in his endeavour to fix a definition as 

nearly correct as he can. No one can assume a 

complete knowledge of all the technical words em- 

ployed in different pursuits, even in his own 
language, and under the most favourable circum- 

stances, such a knowledge of these words in a 

foreign tongue must be very partial and imperfect. 

They must be culled from many sources and 

taken on faith. Judging also from his preface, M. 

Vivant has enjoyed but a relatively limited range 

of authorities whence to draw hisinformation, though 

we scarcely think he quotes them all, but must have 
obtained much, and in some cases doubtful data from 
less reliable sources. For instance, he informs his 
readers, in a postscript to his preface, that certain 
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English writers omit the hyphen from compound 
words ; this is of course true to a degree, but we have 
never come across the word (accept in M. Vivant’s 
book) Mainlowerstuddingsailhaliard, and which, by 
the way, we find on another page, rightly put asthe 
five independent words of which it consists. These 
remarks are not made in any spirit of unfavourable 
criticism, but on the contrary, as an explanation of 
the reason why this volume is here and there dis- 
figured with unknown and impossible expressions. 

The dictionary is prefaced by a number of pages of 

some very useful matter, including 16 or 18 pages 

of closely printed English abbreviations, their 
meanings in extenso, and their French equivalents. 

We had no idea that there were so many in the 

language, and to say the truth, some of them have 

a very droll appearance, and are a little confusing. 

Thus the initial F stands for ‘‘ France, fellow, 

folio, friday, fluorine, florin, farthing, and font ;” 

D T for ‘‘ Dakota territory and Doctor of Divinity;”’ 

S is the contraction for ‘‘surgeon, screw, sign, 

supplement, sulphur, saint, sunday, saturday, 

scribe, series, midship section, second, see, solo, 
section, sun, and son.” After these abbreviations 
come a large number of very useful tables of 

English measures and their metrical equivalents, 

and then follows the dictionary proper occupying 

over 500 pages of closely printed matter, which far 
exceeds in completeness and scope the promise 
of the title-page. We hope much that this 
volume will meet with the success it deserves, for 
then M. Vivant will be encouraged to produce the 
complementary volume in French and English. 

In such a case we would suggest to the author that 

he should submit the book to a competent English 

reader, to make the excisions which are desirable. 

Then we should be spared such phrases as ‘‘ Weed’s 

botton, ‘‘ Bottoms is fork,” ‘‘ Horizontalness,” 

‘* Erectshapk,” and so forth. We see evidences of 

the fact that M. Vivant is a student of Shakespeare, 

and that he borrows terms from his plays, which 
are classical, rather than appropriate to a technical 
dictionary. We must find space to translate the 
compiler’s definition of the contraction Esq. ‘* These 
letters placed after a surname, indicate that the 
person designated enjoys the honorary title of 
esquire, and moreover, that his income, if he is a 
public employé, is more than 500/. a year.” 
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COLUMN DRILLING AND BORING 
MACHINE. 

THE column drilling and boring machine, illustrated 
on page 191, is shown at the Paris Exhibition b 
Messrs. Hulse and Co., of Salford, Manchester. It 
has a spindle 14 in. in diameter, and will admit work 
up to 24 in. in diameter and 3 ft. 6 in. in height. The 
table is mounted on a long sleeve which can rotate 
around the column, and can be fixed in any position 
in relation to it. It can be raised and lowered by 
rack and pinion, and is fitted with compound slides. 
The spindle is rotated by a long tube running in ad- 
justable bearings, and has a variable self-acting screw 
feed, with an adjustable nut for taking up any end 


play. 


SAND PUMP DREDGER “ BEAVER.” 
WE illustrate on page 194 a sand pump hopper 
dredger built this year by Messrs. William Simons 
and Co., Renfrew, to the order of Mr. Walter Peace, 
London, agent for the Natal Harbour Board. The 
vessel, which is named Beaver, was launched in April, 
sailed for Durban in June, and is there employed in 
the Bluff Channel in connection with the extensive sand 
dredging operations which are being carried out. 

The dimensions of the vessels are as follows ; 9, 
155 ft. ; beam, 30 ft. ; depth moulded, 12ft. The hull 
is built of Siemens-Martin steel, and is divided into six 
water-tight compartments by four bulkheads extendin 
to the main dk: The deck is of iron and is covere 
with Kauri pine. This, by the way, is a timber of 
which the first cargo was some time ago imported direct 
to the Clyde from New Zealand, and it has since been 
growing in favour among shipbuilders. The hoppers 
of the Beaver are located amidships, and have a 
capacity for 500 tons of material, which is liberated 
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by means of eight plate-iron doors. These doors are 
raised by steam power. 

The Beaver is propelled by twin screws, and has two 
pairs of compound surface-condensing engines of 500 
indicated horse-power combined, giving the vessel a 
speed of 9} knots, which is in excess of the guarantee. 
Steam is generated in two steel boilers, with Brown’s 
patent corrugated furnaces, and constructed to Board 
of Trade requirements for a working pressure of 100 lb. 
to the square inch. Additional donkey boilers and 
engines are provided for circulating the water when 
steam is being first raised in the boiler. The engine- 
room is provided with Blackman’s ventilating fans. 
The machinery is fitted with an arrangement of dis- 
engaging clutches, so that it may drive the propellers 
or the pumps. 

The dredging plant consists of two powerful 18-in. 
centrifugal pumps, with suction pipes. The two 
pumps work independently, and are driven, as already 
indicated, from the propelling machinery by shafting. 
The tubes are each 67 ft. Gin. long, and they can 
dredge sand at a depth of 40 ft. from the water level. 
Great care has been taken in designing the pump discs. 
They work to 150 revolutions per minute, and absorb 
180 indicated horse-power. At this speed they can 
raise fully 1000 tons per hour, Provision has been 
made for discharging the dredgings into the vessel's 
own hoppers, or into hopper barges alongside or on 
shore by means of discharge pipes on either side. 
Special arrangements have been adopted for raising 
and otherwise manipulating the lower end of each 
suction Pipe. Improved steam mooring crabs having 
separate drums for controlling the head and side moor- 
ings are provided. There is comfortable and well- 
ventilated accommodation forward for the officers and 
crew. 


=—=—=__ 


GENERAL RAILWAY STATION AT PERTH. 

Tue general station at Perth has recently been 
largely extended, whereby the accommodation has 
been more than doubled. As our readers are doubtless 
aware, all the railway traffic to the north of Scotland 
passes through this station, which is used by the 
Caledonian, North British, and Highland Railway 
Companies. Formerly the station was of the ordinary 
type with only one set of through lines, and this, in view 
of the frequency of arrivals and departures, was found 
very inconvenient. What was desired was a double 
line for down and a double line for up traffic with 
‘*docks” for local traffic. There were considerable 
difficulties in the way; but ultimately a plan was 
fixed upon which secured the desired result. This 
plan necessitated the doubling of the width of the 
station so as to admit of the down lines, with the 
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THE NEW GENERAL RAILWAY STATION AT PERTH. 


MESSRS. CUNNINGHAM, BLYTH, AND WESTLAND, ENGINEERS, EDINBURGH. 


(For Description, see Page 194.) 
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requisite — being constructed on the east or 
outside of the old station buildings. The old offices 
were kept intact, but have been w+ atin Spi 
internally and extended, and here it may be remarked 
that the refreshment and waiting-rooms are unusually 
large and well furnished. By the new plan they extend 
along the centre of an island platform, having the up 
lines to the east and the down lines to the west side, 
with docks extending into the north and south ends of 
the west or old platform. 

The old station was 800 ft. long and 148 ft. wide 
over all. Extensions were made not only in breadth 
but also at either end, the length added at the south 
end being 198 ft. long and that at the north 230 ft. 
These additions were made the whole width of the 
broadened central part. The exact length of the new 
station roof is 1233 ft. 4in, long, and it is 250 ft. at its 
widest part, the average width being about 230 ft. 
From the ticket-collecting platforms and out-houses 
north and south, the station may be said to be a mile 
long, and the extent of rails is 8} miles, including 
sidings, which are arranged outside the covered 
building, as well as immediately to the inside of the 
station walls. 

The outside walls are of square rubble stone, and 
are 23 ft. above rail level and 2 ft. 6 in. thick. They 
are built on cement concrete foundation, formed in 
situ, 5 ft. broad and 2ft. Gin. deep. On the top of 
the walls there are granite beam blocks 4 ft, 6 in. by 
3 ft. by 1ft. Gin. They are 33 ft. 4 in. apart and 
checked into them are cast-iron bedplates 1 ft. 6 in. 
square by 3 in, thick, on which the girders rest. In 
the case of a few of the longer girders there are 
roller bedplates. The rollers are 3 in. in diameter. In 
the centre line of the station running alongside the old 
station buildings, are columns supporting the transverse 
girders, whick come close up to the station buildings. 
‘These columns are 20 ft, 2 in. high, and are of cast 
iron. They are founded on a bed of cement concrete 
5 ft. by 5 ft. by 3 ft. 6in. In some cases where the 
ground was soft the foundations were increased to 
7 ft. by 7 ft. by 3ft. Gin. Placed on the concrete 
foundation is a granite block 3 ft. 6 in. by 3 ft. 6 in. 
by 1 ft. 6in. To these blocks the columns are fixed by 
1}-in. Lewis bolts 8 in. deep. The columns at the foot 
are nicely ornamented with mouldings and panels, and 
at top with acornice. The roof water from the gutter 
passes down the inside of the columns, and through the 
granite and blocks a 6-in. fireclay pipe is bedded, 
— the water into the drain. The girders are 
fixed to the columns by slot bolts, 

The transverse girders average about 88 ft. span. 
They are 12 ft. deep, composed of a bottom plate 14 in. 
by -7z in., and the top plate is 16in. by $in., witha 
web 9 18in. by 4in. The bracing is by L-iron 
3in. by 3in. by in. The girders are sloped at the 
ends to form the rake of the roof. The principals run 
the whole length of the station. They are composed 
of angles 24 in. by 24 in. by § in., and are arched in 
section and rivetted to the girders. These principals 
are 16 ft. apart. At the spandrel the principals are 
stiffened by spandrel pieces in the form of rings made 
of angle-iron 24 in. by 24in. by $in. The largest of 
these rings is 4 ft. in diameter and there are two of 
smaller size to suit the space between the principals 
and the roof principals, which are the same section. 
The ventilation is by means of louvre boarding. The 
girders for widening the old part of the station are 23 
in number, and are all alike in design, and vary very 
slightly in length. 

For the extensions to the length of the station, north 
and south, there are fifteen pe. ma and these average 
in length 200 ft. They are similar in design to those 
just described. They rest on columns in the centre, 
and are carried from wall to wall. The columns are 
the same as those in use in the centre of the station. 
At each end of the station it was found desirable to 
construct in the centre an arch standing at right angles 
to the girders, to form a stay for the last of the two 
long cross-girders. These arches are 3 ft. 4 in. thick, 
and from outside to outside are 43 ft. 4 in, bread. The 
depth from the soffit to the top is 5ft. (See upper 
figure, page 195 and also page 202.) 

The Dundee branch of the Caledonian Railway leaves 
the main line at Perth at the south end of the new 
station, and curves to the east. The Caledonian Rail- 
way Company have constructed a new station in juxta- 
position to the general station, and so closely con- 
nected with it that it practically forms part of it. The 
side walls of the general station and those of the station 
for the Dundee traffic form two sides of a triangle, and 
the third side is made up by the line of station build- 
ings which extend from the one station to the other. 
These buildings have in front of them a covered corridor 
leading from the general station to the Dundee plat- 
forms. The building gives accommodation not only 
for booking offices, but also includes waiting rooms for 
first, second, and third-class engers, superin- 
tendents, and inspectors’ offices, ay The corridor is 
160 ft. long and 32 ft. 2in. in breadth. The outer wall 
is built of ashlar, the height from pavement to co 
being 23 ft. There are buttresses at 17 ft. intervals, 
and between them double windows with label mould- 





ing. Several doors are also provided for giving access 
to the corridor between the Dundee station and the 
eneral station, and in front a carriage verandah 70 ft. 
ong and 35 ft. broad is constructed. 

The side walls of the station for the Dundee traffic 
are built of square rubble 2 ft. thick on a foundation of 
concrete 4 ft. Gin. by 2ft. They are built in the 
form of gables, the height to the apex being 31 ft. 
from rail level. The roof is in the form of verandahs 
with open space in the centre. The girders are built 
into the wall, are carried out to a length of 27 ft., and 
are supported on columns similar to those already de- 
scribed. The girders and verandah overhang these 
columns. The main girders are composed of web 
plates 12in. deep and 4in. thick. The principals 
stretch in a half-circle from stone corbels built into 
the wall to the columns, while from the column to the 
front of the verandah is a quarter-circle principal. The 
longitudinal principals from column to column are, 
like the others, the same as those in the general station, 
and the spandrels are filled in similarly. The framing 
of the roof is composed of purlins 12in. by 6 in., glazed 
in the same manner as in the general station. 

In the general station and that for the Dundee traffic 
there are very extensive platforms. Immediately to 
the inside of the walls of the general station are the 
main lines, there being on either side one or two extra 
lines. The length of the platform for the down traffic 
is 503 lineal yards. Itis 65 ft. at the widest part and 
28 ft. at the narrowest. This platform, without the 
extensions at either end, Feet the platform accom- 
modation at the old station. The up platform, 
which is entirely new, is 581 yards long, varying in 
width from 50 ft. down. Running into the centre of 
the station there are two docks, with arrival and de- 
parture platforms. In the case of the dock for trains 
going north the platforms are each 233 yards long, 
and in the south dock they are 203 and 252 yards 
respectively. At the station for Dundee the platforms 
are 217 yards for the down and 261 for the up traffic, 
and they vary from 33 ft. to 23 ft. in width. tween 
the two lines there is a centre through road. The 
platforms therefore extend in all to 2483 lineal yards. 
They are all 4ft. 6in. high from formation level, and 2ft. 
6 in. from rail level. They are built of brickwork 2 ft. 
3 in. thick on a stone foundation and having a grano- 
lithic cope 2 ft. 6 in. by 6 in. thick which overlaps the 
brickwork by 6in. The platforms are laid with 
Stewart’s patent granolithic slabs 6 in. thick. 

The station being an island, various footbridges have 
had to be erected. At the north end of the station, 
immediately outside the covered part, is abridge 4 ft. 8in. 
wide, passing over the up line, as shown in the view 
of the outside of the building, page 195. The span is 
65 ft. 3in., and the radius 160ft. The lattice girders, 
which are 6 ft. deep, are supported on stone abutments 
10 ft. from platform level, and with stone steps. Con- 
necting the island platform with the covered way to 
the station for Dundee, is a lattice girder bridge 10 ft, 
wide. It is 95 ft. span, and the radius is 240ft. The 
depth of lattice girders is 9ft. 6in. On each platform 
there is both a stair and a ramp to the bridge. The 
latter was intended for luggage, but the congested 
traffic ultimately demanded the construction of a 
separate bridge for luggage traffic. This latter bridge 
is of similar construction, but instead of there being 
ramps, the level of the bridge is reached by hydraulic 
hoists on either platform. The passenger bridge just 
described is continued in the form of a covered way to 
the station for Dundee, and cutting through the tri- 
angle already referred to. This covered way, which 
is in addition to the corridor, is 10 ft. wide. It is 
carried on cast-iron columns, 16 ft. centres. They are 
7 ft. 9in. high, and are on concrete foundations, with 
ashlar blocks on the top. On the top of the columns is 
a wooden bracket 12in. by 8in., which carries a 12-in. 
by 6-in. bottom runner, and above this is the flooring, 
composed of 9-in. by 2}-in. joisting at 2-ft. centres. 
This is covered by planking. The sides of the covered 
way are of chamfered and moulded uprights and cross- 
pieces, filled in with Y-jointing lining. The upper 
part is glazed with rough rolled plate glass, divided by 
astragals. The whole is covered by roofing with slates. 
There is a lattice girder over the line at the station for 
Dundee traffic, similar to the one previously described. 
It is covered in between the verandahs in a manner 
similar to that adopted in the case of the covered way. 

Immediately after leaving the station the branch 
line to Dundee crosses over King’s-place at a consider- 
able height above the road, and as the curve of the 
line had been altered by the construction of the new 
station, a new bridge had to be constructed to carry the 
line over King’s-place. The bridge is of wrought iron, 
and is on the skew, being 39 ft. 3 in. wide on the square 
and 120ft.on the skew. The width between the main 
girders is 22ft. 3in. The abutments are built on con- 
crete foundations 2 ft. thick by 8 ft. broad. The walls 
are built of square dressed rubble masonry 6 ft. thick, 
and the main girders of the bridge rest on granite 
blocks 8 ft. 9in. by 4 ft. 6in. The main girders are 
72 ft. # in. and 84 ft. 2 in. long respectively and 
7ft. 6in. deep. The web plates are jin. thick, and 
are stiffened at 5 ft. 4 in, intervals by T irons 6 in. by 





3in. by 4in. Rivetted on the top isa plate 2 ft. by 
§ in., and the bottom flanges are the same size. The 
cross-girders are on the trough principle, and rest on 
the bottom flanges of the main girders. They are 
placed at 2 ft. 9in. centres, and are made of 4 in. 
plates jointed at the corners by angle-irons 4 in. by 
4in. by4in. The ridge is 144 in. broad and the furrow 
182 in. broad, and the depth in each case is 2 ft. To 
the top and bottom of the longitudinal girders there 
are three plates rivetted at various lengths for stiffen- 
ing. The furrow is filled in with slag and the perma- 
nent way rests on ordinary wooden sleepers. 

The principal entrance to the new general station is 
from Glasgow-road, a continuation of one of the cen- 
tral thoroughfares in the city. The approach is by a 
new road, and enters the station from the north end 
between two lines of rails. This carriage approach, 
which is 600 ft. long and 35 ft. wide, is new, and hasa 
gradient to the station of 1 in 20. The road had to be 
carried over the up line from the station before it cculd 
join the main line to the north and also over the lines 
into the goods station. The line is ona heavy skew, 
and the bridge is 198 ft. long. ‘The girders are con- 
tinuous and rest on columns at intervals of from 72 ft. 
to 32 ft. The abutments are of masonry, 9 ft. thick, 
and are 18 ft. from foundation to road level. The 
girders rest on granite beam blocks 4 in. by 3 ft. 6 in. 
by 1 ft. 6in. The columns are similar to those in the 
general station, and have concrete foundations 5 ft. 
square by 4 ft., and having on the top granite blocks 
3 ft. by 4 ft. by 18 in., and fixed with Lewis bolts. 
The columns vary from 10 ft. to 15 ft. in height, some 
of them being on platforms. The longitudinal girders 
are 6 ft. deep, and the flanges are 18 in. by jin. The 
web-plates are ;°; in. thick, rivetted at 4 ft. intervals 
to T irons 6in. by 3in. by 4 in. At the top of the 
columns the longitudinal girders are stiffened by four 
plates 4 in. thick at various lengths. The cross-girders 
rest on the bottom flanges of the longitudinal girders, 
and are at 4-ft. intervals. They are composed of 2-ft. by 
}-in. web-plates, stiffened at 7-ft. intervals by 4-ft. by 
4-ft. by ,% in. angle-irons, The flooring of the bridge is 
of buckle plating 4 ft. by 3 ft. llin. by tin. Asphalte 
is laid to a thickness of 4 in. on the top and the road 
causewayed. A wooden parapet is carried 3 ft. above 
the longitudinal girder, making a wall 5 ft, 9 in. above 
the pavement. 

Requisite signalling apparatus has been provided 
and extensive ground on the outside of the station 
walls laid out as sidings for empty carriages. A new 
goods station, too, has been erected for the Caledonian 
and Highland companies. It is a brick building 
260 ft. long and 120 ft. wide. There are four lines of 
rails into it with platform accommodation. Each line is 
230 ft. long. Suitable offices have been provided. 

A new hotel, to cost over 12,C00/., forms part of the 
scheme, and is being constructed at present. The 
whole works have cost about 160,000/., including the 
Caledonian Company’s new station for the Dundee 
traffic. The engineers for the station were Messrs. 
Cunningham, Blyth, and Westland, Edinburgh, and 
the resident engineer was Mr. R. McKillup,C.E. The 
contractors were Messrs. Kinnear, Moodie, and Co., 
Edinburgh and Glasgow, and the resident engineer on 
their behalf was Mr. John W. Moncur, C.E, 








THE NATIONAL COLLECTION OF 
SCIENTIFIC APPARATUS. 
To THE Epitor OF ENGINEERING. 

Sir,—In view of the timely inquiries which are to be 
instituted by Sir Henry Roscoe, respecting the collections 
of scientific apparatus at present placed in the western 
galleries of the South Kensington Museum, one or two 
remarks may not be out of place. : : 

Thearrangement of the collection, it is to be presumed, is, 
as yet, only in embryo, unless it is taken for granted that 
it is always to be rather an interesting assortment of 
relics, than an actually practical means of facilitating 
science teaching. 

While many of the appliances shown in the departments 
relating to physical and mechanical science, are such as 
to have a certain fascinating influence upon the minds of 
junior students, they are decidedly not what science 
teaches and on TO ae § men require for reference or use 
being in some cases obsolete ; and in others constructed 
upon principles other than the standard ones recognised 
by the printed syllabus in the Directory of the Science 
and Art Department. é 

It is surely quite time that every point in that syllabus 
should have its corresponding practical illustration in a 
national science collection, and that every item in such a 
collection should be located with respect to those sur- 
rounding it, so that reasonable comparisons and analogies 
may most easily be made by students. Some of the short- 
comings and faults in the existing state of affairs, so far 
as the classification is concerned, are in all ay 
due to the fact that several of the presiding officials, as in 
other Government departments, are unable to move with 
the rapidity of the times. In scientific research this is 
very naturally the case now, seeing that we have really 
been advancing with ‘‘leaps and bounds”—in electricity 
for example. : : 

If a few of the leading investigators in such a subject as 
the last mentioned were properly rewarded by the Govern- 
ment, and allowed (with a properly high remuneration) 
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to take the reins, in place of some of the old hands, we 
should soon see a brighter side to the picture. 

I write this as a practical science teacher, and as I con- 
sider from the rate sor point of view, believing that in the 
future experimental scientific research will necessarily 
occupy a far higher position in relation to our principal 
industries than it does even now. __ 

Tam, Sir, yours, &c. 
Wa. HILiier. 

2, Great George-street, S.W., August 10, 1889. 





METAL TRACK FOR RAILWAYS. 
To THE EpiTor oF ENGINEERING. 


S1r,—Being engaged in preparing a Government report M 


on the relations of railways to forestry, with especial 
regard to the use of metal sleepers as a substitute for wood, 
I beg to ask if you or any of your readers can kindly furnish 
me with, or assist me to obtain, information in connection 
with metal or wooden sleepers for railways and tramways, 
timber preservation, life of sleepers, timber resources 
grade of material, specifications and tests for metal 
sleepers, &c. Opinions and notes of practical experience, 
as well as copies of drawings, reports, &c., will be highly 
appreciated. It is intended to prepare an estimate of the 
extent to which metal sleepers are in use ; and also notes 
on the existing literature of the above subjects (books, 
pamphlets, society papers, newspaper articles, &c.). Cor- 
respondence is invited, and it is requested that all informa- 
tion should be sent in as soon as possible. A preliminary 
report has already been issued, a copy of which has been 
sent to you, and the final report is now in course of prepa- 
ration, 
I am, Sir, yours very truly, 
E. E. Russge_yt TRATMAN, 
Jun. Am. Soc. C.E. 

144, Remsen-street, Brooklyn, N.Y., August 5, 1889. 


THE “STRONG” LOCOMOTIVE VALVE 
GEA 








To THE Eprror OF ENGINEERING. ‘ 

S1r,—I observe Mr. Payton’s letter of the 26th ultimo 
in your last issue. Kindly permit me to close this corre- 
spondence, which Mr. Payton calls controversy, with a 
few general remarks. 

I must premise by informing your readers that from 
information lately received, it appears possible that Mr. 
Payton may have certain trade interests which would 
more reasonably account for his intervention than the 
mere abstract benevolence which he claims. To verify 
my information I adopted the a. and proper course 
open to me, viz., I wrote to Mr. Payton, who, in his 
reply of the 27th ultimo, stated that my information was 
wrong and that he had given my letter to his solicitor to 
take at once action if I should commit myself. 

In his correspondence Mr. Payton simply gives his 
individual opinion, with a number of erroneous notions 
which he calls cogent arguments. 

My object in writing to you was to prevent possible 
users and purchasers of the ‘‘ Strong” locomotive in this 
country from unknowingly infringing my rights, and 
therefore, I consider Mr. Payton’s letters as matter in the 
wrong place. The facts already mentioned and eminent 
counsel confirm my claims, and I see, therefore, no neces- 
sity for occupying your valuable space with irrelevant 
matter. 

As Mr. Payton is in the opposition, and as his profession 
and standing are still unknown to me, his letter to me 
being written on plain paper and indicating his desire to 
preserve his incognito towards me, it is unreasonable to 
expect me to enter with him into an unnecessary quasi con- 
troversy on his “‘ cogent arguments,” and I feel sure that 
none of your unbiassed readers will indorse the conclu- 
sions which he so facetiously draws in his letter. Con- 
firming my previous letters under this head I beg to 
express my sincere appreciation of the privilege accorded 
me. Yours truly, 

Gustav A. C. BREMME. 

79, Windsor-road, Tuebrook, Liverpool, Aug. 3, 1889. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday morning, July 31, Messrs. E. Finch and 
Co., Limited, launched from their shipbuilding yard at 
Chepstow, the second or intermediate caisson built to the 
order of the Barry Graving Dock Company. The caisson 
was at once taken in tow by three tugs for Barry. 





On Wednesday, the 7th inst., there was launched from 
the yard of Messrs. C. S. Swan and Hunter, Wallsend, a 
steel screw steamer named the Cambridge, and of the fol- 
lowing dimensions: Length, 300 ft.; breadth, 39 ft. 10 in.; 
depth moulded, 22 ft. 3in. The Great Western Steamship 
Company, Limited, Bristol, are the owners, and Messrs. 
Mark Whitwill and Son, Bristol, the managers for the 
company. The engines, of the triple-expansion type, have 
been built by Messrs. Blair and Co., Stockton, and are 
capable of indicating 1100 indicated horse-power. 





The new steel screw steamer Lord Aberdeen, built by 
Messrs. S. McKnight and Co., in their yard at Ayr, on 
the Firth of Clyde, for Messrs. James and Alexander A. 
Wyllie, Troon, went on her speed trials on Wednesday, 
August 7, and attained satisfactory results. The dimen- 
sions of the Lord Aberdeen are: Length, 245 ft. ; breadth, 
34 ft. ; and depth of hold, 17 ft. The engines, which are 
of the triple-expansion type, have been supplied by 
Messrs. Hutson and Corbett, Kelvinhaugh Works, Glas- 
gow. The diameters of the cylinders are: High-pres- 
sure, 2lin.; medium, 34in.; and low-pressure, 56 in. ; 
each adapted to a piston stroke of 39in. Steam is gene- 
rated in two single-ended boilers 13ft. Gin. by 10ft., 
having six furnaces, and a total heating surface of 3500 
square feet, On the measured mile the speed attained 





was fully 104 knots, the engines indicating 1050 horse- 
power. The vessel was loaded, having 1900 tons dead- 
weight on board, and after a short cruise in the Firth of 
Clyde, proceeded on her maiden voyage to Savana. 





Messrs. Mackie and Thomson launched from their ship- 
building yard at Govan on Thursday, the 8th inst., two 
steam fishing and trawling vessels for the Grimsby and 
North Sea Steam Trawling Company, Limited, Grimsby. 
The vessels are of unusual design, as they have a well 
specially constructed for bringing the fish alive to the 
market. In one of the vessels the hull is perforated on 
the bottom and part of the sides to allow of a natural cir- 
culation of water in the well, while in the other vessel 
essrs. Charlton and Alward’s patent well is fitted, 
which provides for the inlet of water at. the fore end by a 
large valve on the ship’s bottom, while it is distributed by 
means of large roses on the bulkheads and well. At the 
after end of the well the water required for the engine 
condenser is taken. The dimensions of the vessels are: 
Length, 113 ft. ; breadth, 20 ft.6 in. ; and depth, 11 ft. 6 in. 
The propelling engines are to be of the triple-expansion 
type and are being fitted on board by Messrs. Muir and 
Houston, Glasgow. Thecylinders are 11 in., 164 in., and 
27 in. in diameter respectively, and the piston stroke 22 in. 





On Saturday, August 10, there was launched from the 
yard of Messrs. S. and H. Morton and Co., at Leith, a 
steel screw steamer built by them to the order of Messrs. 
J. Burnett and Son, Mincing-lane, London, and from 
designs of Mr. R. J. Quelch, London. The vessel, which 
is named Mabel, is 160 ft. long, 25 ft. beam, and 12 ft. 6 in. 
deep, and has engines on the triple-expansion principle 
constructed by the builders. The diameters of cylinders 
are high pressure, 14 in. ; intermediate, 22in.; and low 
pressure, 36 in. ; and they are adapted to a 24-in. piston 
stroke. They are to work under a pressure of 160 lb. to 
the squareinch. The vessel has been specially designed 
we trade direct in a regular service between London and 

aris. 





On Saturday, the 10th inst., there was launched from 
the Stockton yard of Messrs. R. Craggs and Sons, the 
8.8. Burton, of the following dimensions: 195 ft. by 28 ft. 
5 in. by 14 ft. 24 in. moulded. She has been built to the 
order of Mr. W. F. Beaumont, of Boston, for his Boston 
and Hamburg line of steamers. The engines will be sup- 
_ by Messrs. Westgarth, English, and Co., of Middles- 

rough, and have cylinders 164 in., 26 in., 44 in. in dia- 
meter by 33 in, stroke. 


Messrs. C. Hill and Sons, of Bristol and Cardiff, 
launched from their Albion yard on the 10th inst. a 
steel barque, built to the order of Messrs. Troop and 
Son, St. John’s, New Brunswick. The vessel, which was 
named the Nellie Troop, is 237 ft. long and 36 ft. 2 in. 
broad. Her carrying capacity is 2200 tons. 








On Saturday afternoon, August 10, there was launched 
from the yard of the Sunderland Shipbuilding Company, 
Limited, the s.s, Marcobrunner, the fifth steamer built by 
that firm for the Hansa Steamship Company, of Bremen. 
The length of the vessel is 2323 ft.; breadth, 41ft.; and 
depth of hold, 27 ft. 6in. The main — are upon the 
tri-compound principle, by the North-Eastern Marine 
Engineering Company, Limited, Sunderland, and have 
cylinders 23$in., 39in., and 64in. in diameter by 42in. 
stroke. The vessel, during construction, has bee 
— on behalf of the owners by Mr. Wulff and Mr. 

imer. 





Messrs. Robert Stephenson and Co., Limited, launched 
from their shipbuilding yard at Hebburn on Monday, the 
12th inst., a fine steel screw steamer named the Westhall, 
which has been built to the order of Messrs. Hunting and 
Pattison, of London and Newcastle. Her dimensions are: 
Length, 324 ft. ; breadth, 40 ft. ; depth, 27 ft. 5 in. ; and 
she will have a deadweight carrying capacity of consi- 
derably over 4600 tons. The hull is principally con- 
structed of steel, but the decks and other parts liable to 
speedy corrosion are of iron. 


Another addition has been made to the extensive fleet 
of the British India Steam Navigation Company, the 
Ailsa Shipbuilding Company having on Tuesday, August 
13, launched from their yard at n a steel screw steamer 
for the British India Steam Navigation Company’s Indian 
coasting trade. This vessel, which is named Aska, is 
190 ft. Boor 29 ft. broad, and 20ft. deep, moulded to 
shade deck. She has steam steering gear, steam wind- 
lass, and has an installation of electric light. Her pro- 
pelling machinery has been constructed by Messrs. Duns- 
muir and Jackson, Govan, and is of the triple-expansion 
type, the cylinders being 16 in., 26in., and 42in. in dia- 
meter respectively, with a piston stroke of 30in. Steam 
is generated in one double-ended boiler, 16 ft. long and 
12ft. in diameter, having four furnaces with Farnley 
flues, the inside diameter being 3ft. 3in. The heating 
surface is 2305 square feet, and the grate surface 78 square 
feet. 





Messrs. Fleming and Ferguson, shipbuilders and engi- 
neers, Paisley, launched, on August 13, a steel screw 
steamer named St. Fergus, of 600 tons, built to the order 
of the Wick and Pulteneytown Shipping yg my She 
is to be fitted by the builders with a set of their patent 
balanced quadruple engines, to indicate 600 horse-power. 





On Tuesday, the 13th inst., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, 
Limited, Willington corny * e, a steel screw steamer, 
built to the order of Messrs. Hunting and Pattison, of 
Newcastle and London. She is of the following dimen- 





sions: Length, 246 ft.; breadth, 364 ft.; and depth, 
moulded, 18} ft. She will be fitted with triple-expansion 
engines having cylinders 20 in., 34 in., 54 in., and 36 in. 
stroke, by the Wallsend Slipway and Engineering Com- 
pany, Limited, of Wallsend. On leaving the ways the 
vessel was named the Etherley by Miss Hales. 





On Wednesday, the 14th inst., there was launched from 
the yard of Messrs. Edward Finch and Co., Chepstow, a 
steamer 160 ft. by 25 ft. by 12 ft. 9in., built to the order 
of Mr. John Pile, of 34, Great St. Helen’s, London. 





Messrs. John Readhead and Sons launched from their 
shipbuilding yard, West Docks, South Shields, recently, 
a large new steel screw steamship named the Ainsdale, to 
the order of the firm of Pantland Hick, Jun., of Scar- 
borough. Her dimensions are 290 ft. by 39ft. by 30 ft., 
and she has a deadweight capacity of 3450 tons. The 
machinery is also being constructed by Messrs. John 
Readhead and Sons, on the triple-expansion principle, 
with cylinders 23 in., 374 in., and 614in., by 39in. stroke. 
Steam will be supplied from two large steel boilers, work- 
ing at a pressure of 1601b. per square inch. 





Messrs. David J. Dunlop and Co., engineers and ship- 
builders, launched from their shipbuilding yard, recently, 
a steel paddle steamer of 450 tons gross, a of the follow- 
ing dimensions: Length, 192 ft.; breadth, 29 ft.; and 
depth 9 ft. The new vessel has been built to the order of 
the Royal Niger Company, Chartered and Limited, of 
London, for up-river service on the West Coast of Africa, 
and on leaving the ways she was named Ribago. She is 
a sister ship to the Kano, built by Messrs. Dunlop and Co. 
in 1882 for the same owners. The Ribago, which is fur- 
nished with all modern appliances, including steam steer- 
ing gear, steam cranes and windlasses, will be fitted with 
two sets of compound disconnecting engines of about 600 
horse-power. She is expected to leave for her destination 
in the course of from ten to fourteen days. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Electric Lighting in Shefficld.—The Improvement Com- 
mittee of Sheffield having considered the notice from the 
Electric Construction and Maintenance Company, of 
their intention, in the next session of Parliament, to apply 
to the Board of Trade for a provisional order to supply 
electricity in the borough, recommend the Council not to 
give consent to the granting of a provisional order on the 
ground that the Council may probably themselves seek 
to obtain powers necessary for the purpose, 


Iron and Coal Trades.—A good business continues to 
be done in the iron trade of this district. Ordinary angles 
run up to 7/., and best up to 8/. Tees range from 6l. to 
6l. 151. for ordinary and tod 7l. to 7/. 15s. for best. Ordi- 
nary bars are now quoted up to 7/., best from 7/. 5s. to 
7l. 10s., whilst ath mame Be. runs from 7/. 5s. and ordi- 
nary rods from 7/. to 7/. 10s. At the hoop mills there is 
likewise continued activity, ordinary makes ranging from 
6l. 12s. 6d. to 6. 15s., ide from 7/. to 7. 5s., whilst 
coopers’ hoops run from 6/. to 7l. according to quality. 
For the commonest local makes of plates orders cannot 
now be placed for less than 8/. at the works, whilst the 
minimum quotation for boiler quality is 8/. 10s. There is 
a very firm tone in the hematite iron market, and local 
steelmakers have received an intimation of an advance of 


n | 2s. 6d. per ton, bringing the total to 62s, 6d. There is every 


probability of a further advance to take place shortly. 


Derbyshire Iron Trade.—Forge pig, 2/. 4s. ; foundry 
pig, No. 1, 2/. 8s. to 21. 9s. ; No. 2, 2l. 7s. to 21. 8s. ; No. 3, 
21. 6s. to 21. 7s. ; No. 4, 21. 5s. to 2l. 6s. The mills are 
rolling steadily. The sales of merchant iron are brisk. 


South Yorkshire Collieries and the Hull Coal Trade.— 
The return of the Hull Incorporated Chamber of Com- 
merce and Shipping, showing the quantity of coals 
brought to Hull from each colliery in Yorkshire, and the 
tonnage exported during the month of July, 1889, has just 
been issued. The total quantity forwarded to Hull has 
been 183,336 tons, as compared with 172,000 during the 
corresponding period of last year. Of this ee 
44,384 were conveyed by river, and 138,952 by rail. The 
tonnage sent to Hull during the present year up to July 31 
is 1,082,632, as against 991,176 in the first seven months 
of 1888. ‘I'he exports to Hull from Yorkshire collieries 
were last month 108,331 tons, as compared with 87,428 in 
the corresponding month of last year. 


South Yorkshire Coke Drawers and Wages Questions.— 
On Saturday ‘night a meeting, which was very well 
attended by representatives of the coke drawers of South 
Yorkshire, was held at Barnsley, for the consideration of 
their position, as a body, in relation to the question of 
wages and association. e general feeling of the repre- 
sentatives present was in favour of joining the Yorkshire 
Miners’ Association and of securing their assistance, and, 
so far as possible, working with them on wages questions. 
There was also a general concensus of opinion in favour 
of some steps being taken in the direction of seeking an 
advance of wages. 

Hull and Barnsley Railway.—This company in their 
report for the half-year ending June 30, state that the 
accounts show a gross revenue of 122,077/. as compared 
with 109,033/., the working expenses being 80,372/., or at 
the rate of 65.84 percent. The net revenue amount 
to 41,7051. The receivers have discharged the rolling 
stock instalments, interest on land purchases, and other 
urgent necessities out of net revenue. The new Bill of 
the company, which now awaits the royal assent, is 
expected to save the company about 50,000/. per annum. 
Application will be made in due course for the discharge 
of the receivers and managers appointed by the Court of 
Chancery. 
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INSPECTION COCK FOR BEER PIPES. 

In France a paternal administration orders that 
vendors of beer shall frequently cleanse the pipes 
through which the fluid is conveyed from the cellar to 
the bar, and to this end all the arrangements have to be 
so made that every part of the apparatus shall be 
accessible, as far as possible. To facilitate the examina- 
tion of the interior of the pipes, Messrs. Buss and Co., 
of 195, Rue de l'Université, have devised an inspection 
cock, by means of which a small portion of the interior 
of a pipe can be brought into a position in which it 
can be readily seen, and, if necessary, scraped. As will 
be understood from our engravings annexed, the 
appliance is exceedingly simple. It consists of a plug 
A carried in a socket B with a portion of tube pitachod 
to its side. If the plug were round in cross-section it 
would protrude into the tube as shown by the circle c; 
but a groove is cut in each side of the plug so as to 
bring its surface into parallelism with the bore of the 
tube. The exposed portion of the plug is covered with 
tin and becomes an integral part of the pipe through 
which the beer flows. Consequently the | ace takes 
place upon it and is removed from it just at the same 
rate as in other parts of the pipe. Either before or 
after the cleansing of the pipe the plug can be turned 
round, and the condition of its surface viewed. It can 
then be decided if the necessity for cleaning exists, 
or if the operation has been efficiently performed. A 
door H covers the opening in the case ; it, as well as 
the plug, can be fixed by soldering or sealing. 





TANK LOCOMOTIVE ; GRAND CENTRAL 
RAILWAY OF BELGIUM. 

WE publish this week a two-page engraving, together 
with other views on the present oa opposite pages, 
of the tank locomotive No. 170 for the Grand Central 
Railway of Belgium which is now being shown at the 
Paris Exhibition. As we have already stated in our 

eneral notice of the locomotives at Paris, this engine 
is of a type designed by M. Maurice Urban, the 
engineer-in-chief of the locomotive and carriage 
department of the line, for working heavy are 
traffic on steep gradients. The type of engine was 
introduced in 1865, since which it has done excellent 
service. The locomotives for working heavy gradients 
form at the present time about one-fourth of the engine 
stock of the Grand Central Railway Company, and they 
are employed on the hilly portion of the system, this 
including a gradient of 18 mm. per metre (equal to 
1 in 55.5) for a length of two kilometres (1} miles 
near the station of Lodelimart. Up this gradient 
engines of the class we illustrate take loads of forty 
10-ton wagons in addition to a brake van, 

As will be seen from our illustrations this type of 
engine has outside cylinders, these being 18.9 in. in 
diameter, with 23.62 in. stroke, and being placed 
6 ft. 8.7 in. apart from centre to centre. The valve 
chests are on the top of the cylinders, and the valves, 
which are of cast iron, are driven by outside gear of 
the Walschaert type. The connecting-rods, which 
are 8 ft. 10.3 in. long between centres, are coupled to 
the crank-pins of the third pair of wheels from the 
leading end. A section through one of the cylinders 
is shown by Fig. 4 on page 199, and it will be noticed 
that the connection between the exhaust passage and 
the exhaust nozzle is made by a copper elbow pipe 
which enters a_ stuffing-box senel in a cast-iron 
A-piece fixed to the bottom of the smokebox, thus 
giving an elastic connection. 

The piston-rod stuffing-boxes are provided with 
metallic packing, this consisting simply of a sleeve of 
white metai made as shown in the detail views, Figs. 
6 and 7, annexed. The alloy used for these sleeves is 
composed of 76 per cent. lead. 14 per cent. tin, and 
10 per cent. antimony. This system of metallic pack- 
ing has been in regular use since 1869. 

"he wheels, all coupled, are 4ft. in diameter, and 
are so placed that two of the axles come under the 
barrel of the boiler and the two others under the fire- 
box, the latter being very shallow. The total wheel 
base is 14 ft. 1.2in., the two central pairs of wheels 
being 4 ft. 11 in. apart, while the distance between the 
centres of the first and second and the third and fourth 
pairs is in each case 4ft. 7.lin. The wheels have 
tyres of Vickers, Sons, and Co.’s ste:l. The axles have 
bearings 6.69 in. in diameter by 9.45 in, long. 

The engine is carried on four springs only, the axle- 
boxes of the first and second and the third and fourth 

airs of wheels being connected by compensating 
vxeams, beneath which the springs are placed. The 
arrangement is clearly shown by Figs. 1 and 2 on our 
two-page engraving. The same views also show the 
arrangement of the frames, which have a minimum 
section of 12.6 in. by lin., and are well stayed trans- 
versely. 

The boiler is of the Belpaire type, and of special pro- 
portions to suit the dust coal which these engines burn 
as fuel. The barrel has a mean internal diameter of 
4 ft. 1l in., and the barrel is 11 ft. 2.2 in. long. The 
firebox casing has a length of 7 ft. 4.6 in., while its 
maximum width is 5 ft. 1.2 in., and its minimum 
width 4 ft, 3in. Its form in cross-section is shown by 
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Fig. 3, page 199. The thickness of the shell plates is 
0.51 in., and the steam pressure carried is 142 lb. per 
square inch. The inside firebox is of copper and is 
6 ft. 6.7in. long, with a maximum width of 4 ft. 1.1 in., 
and a minimum width of 3 ft. 8.4 in.; the copper 
plates are 0.47 in. thick. As will be seen from our 
engraving, the firegrate is but a short distance below 
the level of the tubes, the maximum height of the fire- 
box crown above the grate being 4 ft. 7.8 in. and the 
minimum 4 ft. 3.9 in. 

‘The tubes are of iron, this material having been used 
for tubes on the Grand Central Railway since 1875. 


Fig. 5. 








thus 1 : 6.6. The engine has a chimney of the Sin- 
clair type, its maximum and minimum internal 
diameters being 1 ft. 7.3in. and 1 ft. 4.5 in. respec- 
tively. 

The engine is provided with wing tanks carrying 
990 gallons of water, while the fuel bunkers have a 
capacity of 88.3 cubic feet. Its weight empty is 
39.85 tons, and in working order 51.25 tons, this weight 
being distributed as follows; On first pair of wheels, 
12.75 tons ; on second pair, 12.75 tons; on third pair, 
12.875 tons; and on fourth pair, 12.875 tons. As 
shown by Fig. 1 in our two-page engraving, the two 
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They are 270 in number, 11 ft. 5.7 in. long between 
tubeplates, 1.97 in. in diameter, and 0.108 in. thick. 
This diameter is, however, contracted to 1.81] in. for 
a length of about 11 in. at the firebox end, while in the 
smokebox tubeplate the tubes are expanded to 2.07 in. 
as shown by the detail view, Fig. 5, annexed. 
The centres of the tubes are 2.6 in. apart, so that the 
reduction of diameter at the firebox end gives a clear 
space of 0.8 in. between them. 

The boiler has 1602.5 square feet of total heating 
surface, of which 94.5 square feet are firebox surface 
and 1508 square feet tube surface. The firegrate area 
is 24.86 square feet, so that the ratio of grate surface 
to total heating surface is 1 to 64.4, a much smaller 
ratio than exists in many Belgian engines burning 
small coal. The flue area through the tubes is 3.77 
square feet, and the ratio of this area to grate area is 
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| central pairs of wheels are fitted with Gresham and 


Craven’s steam sanding apparatus. 

During the year 1888 the average run made by the 
engines of the type we have been describing was 
18,294 kilometres (11,367 miles) per engine, while the 
maximum distance run by any one engine of the class 
was 25,444 kilometres (15,810 miles), and the maximum 

| distance run by any one engine since it was put in ser- 
| vice in 1865 up to the end of last year was 476,203 kilo- 
| metres, or 295,906 miles. The mean fuel consumption of 
these engines is 13.3 kilogrammes of small coal per kilo- 
metre or 47.2lb. per mile, while the consumption of 
lubricating material is 0.023 kilogrammes of Russian 
reen mineral oil per kilometre, or 0.082 lb. per mile. 
Soonkdaring the heavy work which these engines 
have to do, and the quality of the fuel used, these 

| figures show an extremely economical performance, 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a very buoyant 
tone in the iron market last Thursday forenoon, and some 
heavy myiry | of warrant iron took place, and more 
especially of hematite iron, the warrants of which seemed 
to be held very firmly, owing to the scarcity and dearness 
of coke in the West Cumberland district. Makers of 
Scotch iron were also well sold out of special brands, 
which have for some time been difficult to obtain as 
required, and this circumstance is giving hopes for larger 
ni ne of the stock of warrant iron. On Thursday the 
price of Scotch iron at the close of the market was only 
2s. 11d. per ton dearer than Cleveland, while at the end 
of last year Scotch warrant iron stood 8s. higher than the 
price of Cleveland—42s., against 34s. per ton. Over the 
seven months, including July, there was a rise of only 
4s. 6d. per ton on the price of Scotch iron, whereas the 
price of Cleveland rose 9s. 7d. per ton. The large stocks 
of Scotch and small stocks of Cleveland iron have done 
much to cause this change. Scotch iron improved 
in price only 2)d. per ton last Thursday; Cleve- 
vl on the other hand, was run up 8d. per ton, 
and hematite iron improved in price 114d. per ton. 
At the close the settlement prices were—46s. 6d., 43s. 74d., 
and 54s. 3d. per ton respectively. In consequence of the 
favourable returns of the Board of Trade, last Friday’s 
iron market was also strong. At the opening Scotch iron 
went up in price 14d. per ton, to 46s, Tha. ; but there was 
a drop of 44d. per ton just before the close of the forenoon 
market, while in the afternoon prices were very irregular, 
and the closing quotations were mr per ton under those 
of the previous day. The prices of Cleveland and hema- 
tite iron also declined to some extent, the settlement rates 
at the close being respectively 46s. 3d., 43s. 44d., and 
54s. _ per ton. An active business was done on Mon- 
day, the tone throughout ge! very firm, and the prices 
again reaching last week’s highest level. The cash price 
for Scotch iron touched 46s. 7d. per ton. At the close the 
settlement prices were—Scotch iron, 46s. 6d. per ton ; 
Cleveland, 43s. 6d. ; hematite iron, 54s. 6d. per ton. The 
market was again strong yesterday, the cash price of 
Scotch warrant iron going up in the forenoon to 46s. 84d. 
yer ton, the highest of the present year. Cleveland and 
ental iron were also advanced in price. In the after- 
noon, however, there was some selling for realisation of 
profits, and prices went back 24d. per ton from the 
top, and the closing settlement prices were—Scotch 
iron, 46s. 44d.; Cleveland, 43s. 44d,; hematite iron, 
54s. 44d. per ton. The desire to realise on the part of 
weak “bulls” brought about a sharp fall in the price of 
Scotch warrants this forenoon, the close being 46s. 1d. 
per ton, equal to a drop of 5d., while on Cleveland there 
was a drop of 3d., and on the price of hematite iron a 
drop of thd. per ton on the last cash prices yesterday. 
No special cause can be assigned for this serious reaction. 
other than that operators have been taking a profit. In 
the afternoon 45s. 114d. cash was the highest price paid 
for Scotch iron, which buyers were offering at the close. 
There were sellers of Cleveland at the close at 43s. 2d. cash, 
and of hematite iron at 53s. 9d. cash per ton, the lowest 
wrice at which business was done being 53s. 74d. cash. 
Special brands of Scotch iron are very firm in price, and 
important advances in price having been made in almost 
every case. Coltness No. 1 is quoted at 59s. 6d. per ton, 
Langloan and Summerlee are quoted at 58s., Calder at 
57s., Gartsherrie at 56s. 6d., Shotts (at Leith), at 57s. 6d., 
and Carron (at Grangemouth), at 54s. per ton. In some 
instances makers are not very anxious to sell. There are 
now 81 blast furnaces in actual operation in Scotland, 
against 87 at this time last year. The shipments of pig 
iron from all Scotch ports last week were 8209 tons, as 
compared with 8723 tons in the corresponding week of 
last year. They included 700 tons for the United States, 
800 tons for Canada, 200 tons for India, 325 tons for Aus- 
tralia, 1465 tons for Germany, 190 tons for Holland, 
smaller quantities for other countries, and 3982 tons coast- 
wise. 1e stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 1,022,425 tons, against 
1,023,634 tons yesterday week, thus showing for the week 
a decrease of 1209 tons. 


Dividend of the Steel Company of Scotland.—At a meet- 
ing of the directors of the Steel Company of Scotland, 
held to-day, the balance sheet of the company for the 
year ended July 11 was submitted, and showed (subject to 
audit) a gross profit of 83,318/. 8s, 1ld. It was agreed by 
the directors to recommend to the shareholders that this 
sum be appropriated as follows, viz.: 1. To the payment 
a dividend of 10 per cent., free of income-tax. 2. To 
writing off for depreciation, 15,0001, 8. Adding 20,000/. 
to the reserve fund. 4. Carrying forward to next year 
about 3700/. Further, it was decided to pay out of the 
reserve fund 17,949. Os. 7d. expeaded on extension of 
the works during the year, leaving 19,5500. 19s. 6d. at the 
credit of the reserve fund account. For the previous year 
(1887-8) the dividend was at the rate of 5 per cent., and 
there was written off for depreciation 15,000/., 25347. 
added to the reserve fund, and 1534/. carried forward. 
The following are the dividends paid since 1878-79 : 


Per cent. 


1887 i... re ue =F. ee: Ae 3 
1886 

1885... mn aS on bs ot 4 
| ae ae re 56 si ae ll 
1882... acd = “ - “~ 7 
1881 << i sins ae ee io 53 
1880 ton ne se ie os sek 9 
1879 : ss 6 


The company’s accounts are made up annually to the 
Thursday of Glasgow Fair week, and walemitted in Sep- 





tember to the shareholders, the dividend then confirmed 
being paid in two equal instalments—one shortly after the 
meeting and the other in the following March. 


The Malleable Iron and Steel Trades.—Both in manu- 
factured iron and steel prices have materially advanced 
of late, as much as 5s. per ton having been put on the 

rice of the former this week. North British ‘‘ Crown” 

ars are quoted at 6/. 10s. per ton, and several other 
brands are quoted at 6/. 7s. 6d. per ton, and the best 
quality in each at 10s. per ton extra. Puddled bars are 
pa | at 75s. per ton. In the present condition of the 
market, with the steady advance in the price of hematite 
iron, steelmakers are rather disinclined to quote prices for 
new orders. Several of the makers of finished iron have 
purchased pig iron on a somewhat extensive scale within 
the last few weeks. 


Coal Trade.—The Glasgow coal trade was very active on 
’Change to-day, the amount of business being restricted 
rather by the curtailed supplies than from lack of inquiry. 
The shipping branch of the trade continues to be upon a 
very active scale at all the export centres, while prices 
remain steady and firm, and but for a holiday period at 
some of the large consuming works, quotations would have 
had an upward tendency. As it is, there is little coal on 
offer in the market, everybody seemingly being very well 
off for orders in the mean time. The same remarks apply 
to all sections of the trade, with a slight exception in refe- 
rence to the household branch, whieh is naturally quiet, 
though the prospects for winter sales are in a much more 
favourable position than last year. The miners generally 
are working fairly steady, though keeping up a show of 
agitation for increased wages. Prices at Glasgow Harbour 
are firm, as follows: 

f.o.b. per ton. 
d. d. 


8: re 
Splint 7 6to7 9 
Main coal i 0.7 3 
Steam oe - she Hy: 8 3,9 3 
Ell... aa “3 7 6,8 0 


Ayrshire main coal, 7s. 3d.; best household, 7s. 6d. to 
7s. 9d. f.0.b. at Ayrshire ports. 

Increase of Wages at Coatbridge.—On Monday of this 
week, the engineers, millmen, puddlers, and rollers em- 
ployed at the North British Iron Works, Coatbridge, 
received an advance of 5 per cent. on their wages. Last 
week the rolling mills at these works turned out the 
largest quantity of finished iron ever entered in the 
weekly records, 

Extensive Shipbuilding Contracts for Grangemouth.— 
Grangemouth Dockyard Company, of Grangemouth and 
Alloa, have recently secured the contracts for the building 
of four steel screw steamers, all for Bergen owners. They 
are to be employed in the fruit trade between the West 
Indies and New York, for which trade they are specially 
designed. Two of the vessels will be laid down at Alloa. 
and the others at Grangemouth. They have also receive 
orders to build two 1400 ton sailing ships for Liverpool 
owners, both of which will be built at Alloa. This firm 
has at present a large amount of new tonnage on hand, 
besides a number of repair jobs, and they are at present 
lengthening the steamer Earn 36 ft., for Messrs. Elder, 
Dempster, and Co., of Liverpool, and have, besides, 
four vessels at their fitting-out wharf completing. 


Shipbuilding Orders for the Clyde.—The Fairfield Ship- 
building and Engineering Company have contracted to 
build a new steel steamer for the astle Line of South 
African steamers, owned by Messrs. Donald Currie and 
Co., similar in size to the Hawarden Castle, which was 
built in the same yard and for the same owners in 1883. 
She is, however, to be fitted with engines capable of deve- 
loping a great rate of speed, at least 154 knots per hour. 
Messrs. Soott and Co., Greenock, have contracted to 
build and engine four steamers of about 2000 tons each. 
Two of them are for Messrs. Holt and Co., of Liverpool, 
and two for the China Navigation Company (Limited). 
Three steamers for the West India and New York 
fruit trade, similar to the Grangemouth steamers, are to 
be built by Clyde firms, Messrs. T. B. Seath and Co., 
Messrs. Fullerton and Co., Paisley, and Messrs. Black- 
wood and Gordon. Two of them will have their engines 
supplied by Messrs. Hutson and Corbet, Glasgow ; 
Messsrs. Blackwood and Gordon will supply the engines 
for their steamer themselves. (This steamer was briefly 
referred to in last week’s ‘‘ Notes.”) 


The Glasgow Engineering Chair.—At least four candi- 
dates for this chair have now declared themselves—Mr. 
W. J. Millar, Mr. Henry Dyer, Mr. Archibald Barr 
(Leeds Science College), and Professor R. H. Smith, of 
Mason Science College, Birmingham. The last-named 

entleman was a Whitworth scholar of 1872, and Mr. 
yer got his scholarship award in 1870, previous to which 
he held a Whitworth Exhibition. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
good attendance on ‘Change and buyers were prett 
numerous, but sellers were not much disposed to do busi- 
ness. For prompt f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig iron 43s. 6d. per ton was freely offered, but 
sellers asked at least 43s. 74d., and in some cases 
43s. 9d. Contracts for delivery to the end of the 
id were reported booked at from 43s. 9d. to 44s. 
fiddlesbrough No. 3 warrants are 43s. 8d. cash. 
Stocks continue to decrease most rapidly. On 
Monday night Messrs. Connal and the warrant 


Co. 
storekeepers at Middlesbrough, had in stock 188,603 tons 
of pig iron, or a decrease of 3542 tons on the previous 
week. Shipments of iron are fairly good. 


East coast 


hematite pig iron has advanced to 54s. In the manu- 
factured iron trade an improvement has set in, and during 
the past few days quotations have advanced. Iron ship- 
plates are now 6. 7s. 6d. to 6/. 10s. per ton; angles, 
dI. 17s. 6d. ; and common bars, 6/. 2s. 6d., all less 25 per 
cent. discount. All classes of steel are in good demand 
at higher rates than when we last quoted. Ship-plates 
have risen to 7/. 2s. 6d., and heavy sections of rails to 
4l. 17s. 6d. Altogether there is amarked improvement in 
trade, and it is generally believed that the present satis- 
factory state of affairs will not only continue for some 
time, but that they will be improved upon. 


Blast Furnacemen’s Association.—We understand that 
a meeting of the National Association of Blast Furnace- 
men is to be held at Middlesbrough at the end of the 
present week for the purpose of considering its future 
management. At present it is in the hands of two 
executives, one x | the Cleveland and North of 
England division, and the other having in charge the 
Cumberland district, and it is now proposed that there 
should be only one executive committee for the whole 
Association with a travelling agent and resident secretary 
where the central office is situate, or that the area of the 
Association should be divided into two federated districts, 
each with a separate fund. 


Carlton Iron Works.—Owing to the stoppage of one of 
the blast furnaces the whole of the cokemen employed at 
these works received on Saturday last seven day’s notice 
to terminate their engagements. The coke ovens, which 
have only been six months in operation, will remain idle 
y me the by-product plan of extracting chemicals is intro- 

uced. 


Lloyd’s Visitation Committee.—Lloyd’s Visitation Com- 
mittee, London, are at present inspecting all the large 
shipbuilding, engineering, and steelmaking establish- 
ments in the North of England. They have already 
visited most of the important works on the Tyne, Wear, 
and Tees, and we understand have, in many instances, 
expressed their satisfaction at the facilities for turning 
out work. 


The Coal and Coke Trade.—There is as good a demand 
as ever for all kinds of fuel and prices are fully maintained. 
Blastfurnace coke is still very scarce. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Steam coal has been in less active demand, 
but prices have not experienced much change at present, 
best coal being quoted at 13s. to 14s.; secondary ditto, 
12s. 3d. to 12s. 6d. ; and Monmouthshire, 11s. 3d. to 11s. 6d. 
ed ton. House coal has been in limited demand at about 
ate rates. Business in patent fuel has continued healthy 
and former prices have been pretty well maintained. The 
demand for coke has continued strong with an upward 
tendency in prices. The general condition of the manu- 
factured iron and steel trades is satisfactory, the local 
works being well employed, while prices are, if anything, 
still moving fad. Heavy section steel- rails have 
made 51. 5s. to 5. 10s. ; light section ditto, 6/. 5s. to 61. 10s. 
per ton. 


Great Western Railway.—The Stratford and Moreton 
tramway between Moreton-in-the-Marsh and Shipton-on- 
Stour, has been brought into use as a steam tramway. 
Various additional works at Bristol, including the relief 
line, and the doubling of the Bristol and South Wales 
Union line between Lawrence Hill and Stapleton-road, 
are being proceeded with. Contracts are about to 
let for doubling the line at Abertillery, and the necessary 
steps are being taken for doubling the Western Valley 
section of the Monmouthshire line between Aberbeeg and 
Cwm, to provide for the increased traffic of the district. 
At Cardiff a new goods shed and sidings have been com- 
pleted, and further siding accommodation is being pro- 
vided at Canton. The construction of the authorised 
loop line at Brynmengn, and of some improved junction 
lines at Tondu, has been commenced, the object of these 
lines being to provide a more direct route from the Garn 
Valley and Llynvi Valley sections respectively, to Cardiff 
and the Barry Dock. Contracts have been entered into 
for the reconstruction of a viaduct over the Usk at 
Penpergwm and of the Bickleigh and Riverford viaducts 
on the Tavistock branch. uring the past half-year 
fourteen new locomotives were built and forty-five loco- 
motives were reconstructed with new boilers at the char; 
of revenue. Seven additional locomotives and five addi- 
tional tenders were added to the locomotive stock during 
the past half-year. The outlay made for working stock 
to the close of June, 1889, was 8,750,854. 


Bristol. Tramways.—The half-yearly meeting of the 
Bristol Tramways and Carriage Company (Limited) was 
held on Thursday the 8th inst. A dividend was declared 
at the rate of 5 per cent. per annum. 


The Severn.—On Friday several members of the Cardiff 
Chamber of Commerce were invited to accompany the 
Severn Pier Commissioners in a special oe d of the 
navigation and works between Stourport and Worcester. 
The party were conveyed by the steamer Windsor Castle. 
On the journey down from Stourport, the works of 


Lincombe, Holt, Bevere, Worcester, igles, Tewkesbury, 


Y | and Gloucester, were inspected, luncheon being served at 


Digles. Special interest was taken in a proposed scheme 
for deepening the channel of the Severn for accommo- 
dating the flow of traffic to and from Bristol Channel ports 
to Midland centres. 


Gas at Newport.—The half-yearly meeting of the New- 
rt Gas Company was held on Monday, Mr. F. J. 
Philips in the chair. The maximum dividends were 
declared on the various classes of stocks and shares. The 
chairman stated that an expenditure of 2000/. would be 
necessary on the Crindaw works. In reply to a question 





the chairman added that the subject of the supply of the 
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electric light by the company had not escaped the atten- 
tion of the directors, but he supposed that the company 
would need the approval of the Board of Trade or Parlia- 
ment before it could use its capital for electric lighting 

urposes. So far he had not seen that any gas company 
foal been empowered to supply electric light. 


The Barry Dock.—Last week’s shipments of coal at this 
dock amounted to 16,936 tons. A special meeting of the 
company was held on Tuesday for the consideration of a 
proposed agreement between the company and the pro- 
moters of the Vale of ayy aug sone & which would 
form a junction between the Barry Dock and the coal 
valleys above Bridgend. It was proposed in the agree- 
ment that the Barry Company should work the Vale 
of Glamorgan Railway, when it was constructed, at 
60 per cent. of the gross receipts. The agreement was 
approved. 

The ‘*‘ Widgeon.”—The Widgeon, gun vessel, 6, -was 
launched from Pembroke Dockyard on Friday. She is a 
composite vessel of what is known as the Bird class. She 
was launched with her engines fitted complete. 


The Rumney.—When a Bill for the amalgamation of 
the undertakings of the Bute Docks and the Taff Vale 
Railway companies was recently before Parliament, the 
Rhymney Railway Company considered the advisability 
of applying for powers for the construction of a dock at 
the mouth of the Rumney. The opposition offered to the 
Bute Dock Bill having, however, proved successful, the 
Rhymney Railway Company has abandoned its Rumney 
scheme for the present. 


South Wales Coal and Iron.—The exports of coal from 
the four principal Welsh ports in July were as follows: 
Foreign—Cardiff, 767,803 tons ; Newport, 178,049 tons ; 
Swansea, 86,928 tons; and Llanelly, 11,472 tons; total, 
1,044,252 tons. Coastwise: Cardiff, 111,439 tons; New- 
port, 80,693 tons; Swansea, 63,599 tons; and Llanelly, 
10,037 tons ; total, 265,768 tons. The exports of iron and 
steel for the month were: Cardiff, 4074 tons; Newport, 
7169} tons ; Swansea, 75 tons; total, 11,311} tons. The 
exports of coke were: Cardiff, 8740 tons; Newport, 102 
ons; Swansea, 30 tons; total, 8872tons. The exports of 
patent fuel were: Cardiff, 18,836 tons ; Newport, 7460 
tons; Swansea, 32,071 tons; total, 58,367 tons. The 
aggregate shipments of coal from the four ports in the 
first seven months of this year were: Cardiff, 5,979,853 
tons; Swansea, 943,543 tons ; Newport, 1,829,273 tons ; 
and Llanelly, 141,978 tons ; or altogether, 8,894,647 tons. 
The aggregate shipments of iron and steel from the four 
ports in the first seven months of this year were: Cardiff, 
38,768 tons ; Swansea, 3400 tons ; Newport, 80,659} tons ; 
and Llanelly, 3900 tons; or altogether, 126,7274 tons. 
The aggregate shipments of coke in the same period were: 
Cardiff, 45,243 tons ; Swansea, 1472 tons ; Newport, 3110 
tons; or altogether, 49,825 tons. The aggregate ship- 
ments of patent fuel were: Cardiff, 156,345 tons; Swansea, 
208,086 tons ; and Newport, 35,603 tons; or altogether, 
400,034 tons. 





MISCELLANEA. 
A NEW city of Cambria is to be laid out on a table-land 
300 ft. above the site of the old town, which was swept 
away by the flood. 


A centrifugal cream separator burst at Kimberton, 
Chester County, Pa., on July 21, and caused the death of 
two persons. 


The Manchester Guardian siates that a royal decree 
prohibits the importation into Sweden of foreign mer- 
chandise so marked as to lead to the idea it is of home 
manufacture, 


Professor Mendeleff reports that the available coal in 
the Donetz basin amounts to 21 milliards of tons. It is 
said that the coal gives off no explosive gases, and has 
only 2 to 3 per cent. of ashes. 


_ The average length of life of the tubes on the locomo- 
tives of the Northern Railway of France is 145,000 miles 
for = and 117,000 miles for those that have been 
repaired, 


Messrs. Robert Boyle and Co., Limited, are preparing 

lans and estimates for the ventilation of the Mormon 
Tabernacle, Salt Lake City, Utah, and also for the new 
Mormon Temple which is nearing completion. 


Lord G. Hamilton, in answer to Sir J. Colomb, said 
the ——— annual pay and allowances of the chief engi- 
neers in charge of the machinery on battle-ships engaged 
in the manceuvres is 488/., and that of the accountant 
officers 475. 


An Admiralty order has been received at Sheerness 
Dockyard directing the cruiser Sapphire, 12, 1970 tons, 
2360 horse-power, Captain Wollaston C. Karslake, to 
surveyed and estimates to be prepared of the cost of 
refitting her for four years’ service as a training ship. 


At the half-yearly general meeting of the Metropolitan 
District Railway Company the chairman said that the 
American Exhibition at Karl’s Court, with the Wild West 
entertainment, took 176,000/. at the doors, as much as the 
District Railway received for its traffic in a half-year. 


The statistics of the production of coal in Sweden for 
1887 have just a ypeared. There are five coal basins, 
giving three qualities of coal. The total output was 
py cubic feet, of which 3,139,000 cubic feet were of 
the first quality, 2,198,000 cubic feet of the second, and 
the remainder of the third quality. 


We take the following from the British Architect : ‘In 
a recent law case it was contended that a certain woman 
was insane. It inadvertently leaked out in evidence that 
she never drank the New River Company’s water until it 
had been boiled. This statement is said to have satisfac- 





— established the sanity of the woman in the eyes of 
the law.” 


Professor J. F. Carll, assistant geologist of Pennsy]- 
vania, is quoted as saying that the petroleum fields of 
Pennsylvania are being rapidly drained. During the past 
year, he says, the supply was 5,000,000 barrels short of 
the demand, as gauged by former years. A few years 
ago stocks were piling up at the rate of 2,000,000 barrels a 
month, and now they are decreasing at half that rate. 


The total receipts of the Melbourne Exhibition, includ- 
ing the Government grant, were 412,100/. ‘The expendi- 
ture on annexes, electric lighting, orchestra, &c., was 
394,430/., which leaves a balance of 17,6701. Out of this 
the Commissioners ought to repay the Government grant 
of 277,000/._ They evidently manage such matters on a 
lavish scale in Australia. 


The two Russian railway projects which have the 
greatest likelihood of immediate execution are the lines 
which connect Zlatooust to Vladivostok, and the Caspian 
to Tomsk, the first by Omsk, Tomsk, Irkoutsk, and 
Khabarovka, the second by Merv, Samarcande, Tachkent, 
Vernoe, Semipalatinsk, and Barnaoul. The first line 
would be 4800 miles, and the second 2800 miles ; 900 miles 
(from Owzoun to Samarcande) are already in operation. 


The whole of the tunnel of the City and Southwark 
Subway is finished, except 250 yards between the Oval 
and Stockwell. This is a piece of wet gravel, and delays 
the progress. All the underground works of three of the 
stations are finished, and the other three are proceeding 
rapidly, and will be finished in eight weeks. An experi- 
mental run from London Bridge to the Elephant is to be 
made very shortly. 


The Photographic Convention of the United Kingdom 
which has in former years been held in the principal 
provincial towns, will meet this year, from August 19th 
to 24th inclusive, in St. James’s Great Hall, Piccadilly. 
The programme ‘includes an exhibition of pictures, 
lantern entertainments, papers on the science and art of 
photography, excursions, &c. e proceedings will be 
opened by a conversazione on Monday, August 19, at 
6.30 p.m. 


The Union Steamship Company’s Royal mail steamer 
Moor, which left Cape Town at 5.27 p-m. on July 24, 
arrived at Southampton at 8.50 a.m. on Sunday, the 11th 
inst., her gross passage being 17 days 15 hours 13 minutes, 
and her net steaming time 17 days 10 hours 48 minutes, 
the distance run being 6013 miles, giving an average 
speed of 14.38 knots per hour over the whole course. The 

oor on her last homeward voyage made the quickest 
run on record between Ca ‘own and Southampton, 
namely, 17 days 5 hours 6 minutes net steaming time. 


The British Association will meet at Newcastle on 
September 11. The reception rooms will be in the Uni- 
versity of Durham College of Medicine, Bath-road ; the 
Cambridge Drill Hall will be fitted up as a luncheon 
room ; Sections A and B will meet in the College of 
Science. The excursions will be to Morpeth, Wallington, 
Seaton Delaval, Hexham, Marsden, Prudhoe, Durham, 
Alnwick, a Middlesbrough, Berwick, Lanercost. 
Beal, Little Mile, Belford, Raby, Bardon Mill, an 
Middleton, in Teesdale, 


A limited company, called the Fowler-Waring Cable 
Company, Limited, is being floated to acquire the electric 
cable businesses now carried on by Messrs. John Fowler 
and Co , Leeds, and Mr. John Waring, London. It is 
intended to erect works near London to supply insulated 
conductors for electric light, telephone and_ telegraph 
purposes. An account of the Waring cables will be found 
on page 391 of our forty-sixth volume. They have already 
obtained a high position in America, and should do the 
same here, 


The following telegram has been received from Mr. 
George Westinghouse, Jun., of Pittsburg, U.S.A., by the 
National Company for the Distribution of Electricity by 
Secondary Generators, Limited: ‘‘ Decision, yesterday. 
Judge Wallace in United States Court, in case conduc 
by Edison Company, construing Supreme Court decision, 
holds American patent expires with prior patent abroad, 
even when void for failure to work or pay taxes. This 
decision overthrows high resistance carbon filament patent, 
main reliance of Edison Company for maintaining mono- 
poly incandescent lighting in United States.” 


M. Henri Pieper, of Litge, has just invented_a new 
incandescent lamp of very simple construction. It con- 
sists of two horizontal rods of copper placed about four 
millimetres apart. A thin pointed rod of carbon, placed 
vertically, rests on the copper rods and forms a bridge 
between them. The current passes between the copper 


be | rods through the carbon, which it renders incandescent. 


The copper rods are mounted on springs, which cause 
them to rise slightly when the carbon is totally consumed, 
and bring them against two contact pieces, thus prevent- 
ing the rupture of the circuit. 


The simple and successful method by which a high 
chimney was recently overthrown is described by an 
exchange. The stack was 100 ft. high by 10 ft. square, 
and was on the Griswold mills property, New ford, 
Mass. It was undermined by knocking out the bricks on 
the west and north sides, and shored up a ag placed 
in the apertures. These planks were liberally covered 
with tar and kerosene. When the time arrived for felling 
the chimney, they were fired. As they became sufficiently 
burned to cease to support the chimney, the mass settled 
out of the perpendicular to the north, and then cracked 
and fell with a crash to the ground. The bricks at the 
top were scattered over quite a large area, while the 
iron coping was broken into a number of pieces. Along 
the length of the chimney to the height of 60 ft. or 70 ft., 








masses of brick for a length of 2 ft. or more clurg 
together, and did not break up. 


In speaking of the new express passenger locomotives of 
the Swedish State Railroads the Revue Générale des 
Chemins de Fer describes the peculiar arrangement of their 
tes. These are vaneineaie made up in three Bm 
he front portion consists of short narrow horizontal bars, 
fitted so as to be capable of turning about a rod below 
them. The rear section of the grate is also horizontal, 
but the bars in this case are fixed. These two portions 
are connected by the grate proper, which is steeply inclined, 
and consists of a number of short-stepped aa, Each 
step consists of closely spaced small bars, fitted to a square 
bar, running lengthwise. This grate has plenty of air 
space, and was specially designed for the purpose of 
burning Swedish coal, which contains a very large propor- 
tion of ash, amounting often to 20 per cent. At the 
present time the engines are fired with a mixture of equal 
parts of Swedish and English coal, but it is intended to 
change this to one part English to four parts Swedish. 


The annual excursion of the Leeds Association of Fore- 
men Engineers and Draughtsmen, which took the form 
of a visit to the Britannia Iron Works, Gainsborough, the 
property of Messrs. Marshall, Sons, and Co., Limited, 
was held on Wednesday, the 7th inst. The total area of the 
works is over 16 acres, of which the shops cover an area 
of about 14 acres, and, judging by appearances, the 
remaining yard room is being rapidly converted into 
shops. About 10 per cent. of the inhabitants of the 
district are engaged at the works, 2350 hands being 
employed in the manufacture of engines, boilers, thrash- 
ing machines, corn-grinding mills, circular saw benches, 
and complete outfits of tea and coffee machinery. In the 
rapid extensions which are being continuously carried on, 
it is necessary to cut away vast portions of the hillside, 
which is composed of marl and gypsum. The latter is 
reduced to a fine powder by grinding in a disintegrator, 
and disposed of in the nei Ao -enee | while the former is 
converted into bricks on the premises, the brickyard being 
fitted with the latest machinery for the purpose. 


An interesting series of experiments have recently been 
carried out by the Dutch State Railways, for the purpose 
of ascertaining exactly the relative resistance of various 
pigments to atmospheric changes and to the corrosive 
action of sea water. The results have proved that the 
red-lead paints are less affected by atmospheric influence 
than those which are composed of the brown oxides of 
iron, on account of their adhering more closely to the 
metal, and of their possession of greater elasticity. It 
was also discovered that any sort of paint afforded an in- 
creased protection if the plates were pickled in hydro- 
chlorie acid before its application. The prevention of 
corrosion by salt water was found to be possible by the 
admixture of the oxide of some electro-positive metal, 
such as caustic lime and soda; but the efficiency of such 
a covering diminished when its alkaline properties had 
been neutralised by the absorption of carbonicacid. Mag- 
nesia, however, was proved to be the most serviceable, 
seeing that it does not absorb carbonic acid ; and not only 
does it protect the iron from galvanic action, but it also 
does not affect the anti-fouling qualities of the paint. 


A series of experiments have just taken place in connec- 
tion with the 36-pounder quick-firing gun. The experi- 
ments were to determine (1) the velocity of the armour- 
piercing shell at different ranges which would enable it to 
penetrate armour plating ; (2) to determine at what angle 
to the line of fire one armour plate will keep out the 
36-pounder armour-piercing shell ; (3) to determine the 
thickness of plate which will keep out a common steel 
shell fired direct with a full charge of powder. The 
results were that at 2600 yards the armour-piercing shell, 
with a velocity of 1076 ft. per second, penetrated a plate 
of mild steel 3in. thick. At 1000 yards range, with 
1537 ft. velocity, it penetrated a 4-in. plate of hard steel, 
and a 5-in. hard steel plate was penetrated at 500 yards 
range with 1748 ft. velo, In the second experiment it 
was found that the shell penetrated a 3-in. mild steel 
plate at an angle of 35deg., or 55deg. to the normal. 
Against a hard steel plate of the same thickness the shell 
broke up at an angle of 30deg. At a 4-in. hard steel 
plate the shell glanced off at an angle of 30 deg., whilst at 
45 deg. the plate broke up, as did also a 5-in. plate when 
fired at from the same angle. In the third trial it was 
found that a 36-pounder common shell, fired direct with 
a full charge, was able to penetrate a 3-in. mild steel 
plate, but failed against a 4-in. plate. 


In February of this year, the Deutsche Heeres-Zeitung 
gave some interesting particulars of the new, almost 
smokeless powders which are being made by the united 
Rhine and Westphalian factories. With a 0.5-cm. Krupp 
gun, 35 calibres long, an initial velocity of 527 metres was 
given to a projectile of 18 kilog., with 3.9 kilog. of the 
powder, under a pressure of 1955 atmospheres. Our con- 
temporary now reports that, at a subsequent trial with 
the same gun, a projectile of 18.15 kilog. received an 
initial velocity of 542 metres, witha pressure of only 1942 
atmospheres, 4 kilog. of the Bary being used, while, 
when the charge was increased to 4.5 kilog. the velocity 
was 586 metres, and the average pressure 2300 atmo- 
spheres. The following are the results with another variety 
of the same large-grain powder. With a 12-cm. gun and 
projectile of 26.2 kilog.: Charge, 5 kilog. ; velocity, 472 
metres; pressure, 1240 atmospheres. Charge, 7.5 kilog. : 
velocity, 621 metres ; pressure, 2270 atmospheres. Gun of 
13 cm., and projectile of between 30.01 and 30.27 kilog : 
Charge, 5.5 kilog. ; velocity, 512 metres ; pressure, 1340 
atmosperes : Charge, 6,5 “ ; velocity, 625 metres ; 
pressure, 2010 atmospheres. Gun of 15 cm., and projec- 
tile of 51.5 kilog’: Charge, 10 kilog. ; velocity, 501 metres ; 
pressure, 1630 atmcspheres. Charge, 14 kilog. ; velocity, 
617 metres ; pressure, 2550 atmospheres, 
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THE NAVAL MANCQUVRES. 


THE naval manoeuvres of this year bid fair to 
follow very much the lines of those of last summer. 
The great fleet, which was gathered at Spithead 
for the inspection of the Emperor of Germany at 
the beginning of the month, has been divided 
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practically into two fleets, one to represent a 
British force defending our coasts and shipping, 
the other a foe which is to inflict as much damage 
as possible. The ‘‘B” fleet or enemy will be 
under the command of Vice-Admiral Baird, and 
its head-quarters will be Queenstown and Berehaven, 
Ireland being considered for the time a hostile 
country. This force consists of five first-class battle- 
ships, three of the second class, and one of the third 
class. There are two first-class belted cruisers, the 
torpedo depét ship Hecla, four second-class cruisers, 
one of the third class, a sloop, a gun vessel of 
the first class, a torpedo gunboat, and eight tor- 
pedo boats. The ‘‘A” fleet, or defending force, 
is under the command of Vice-Admiral Sir George 
Tryon, whose head-quarters are Milford Haven. He 
has four first-class battle-ships, three of the second 
class, and one of the third class. There are three 
armoured cruisers of the first class, and four belted 
cruisers of the first class, six cruisers of the second 
class, and two of the third class. There are three 
torpedo gunboats and ten torpedo boats. In addi- 
tion to these ships there are five coast defence 
squadrons lettered C, D, E, F, and G, stationed 
respectively at Lamlash Bay, in the Island of 
Arran, Plymouth, Sheerness, Hull, and Leith. 

It will be seen from this that the réles of the 
two admirals in command have been reversed, for 
Admiral Baird, last year, acted on the defensive, 
whilst Admiral Tryon directed the attack. There 
is no doubt but that the attacking party has the 
pleasantest part to play and in many respects the 
easiest. It is but fair, therefore, that the admirals 
should take turn and turn about. 

War was declared yesterday morning at six o’clock, 
and by the time this is in print the hostile fleets 
will be doing their best to capture, maim, or destroy 
each other with all the realism that the sanctity of 
life will allow in these modern days of civilisation. 
In the mean time the Nemesis of Fate, set in motion 
mostly by the want of management and foresight 
on the part of ‘‘ the authorities,” is doing its best 
to render the make-believe warfare as like the real 
thing as possible. The list of casualties recorded 
in the daily papers is of most portentous dimen- 
sions, and of course there is that other and possibly 
still larger list which even the ubiquitous reporter 
has not chronicled. 

It would occupy too much space were we to give 
in detail a list of the casualties and breakdowns that 
have occurred to the ships that have been mobilised 
for this year’s manceuvres. They have formed, 
indeed, the staple of the news supplied by the 
various correspondents to the daily papers. These 
mishaps may be roughly divided into two classes— 
those due to faulty construction and those due to 
faulty handling. We think if the causes of these 
accidents were fairly sifted, it would be found that to 
the latter cause the majority of cases may be referred. 
The design of our warships’ machinery is so carefully 
thought out, and the construction is intrusted to con- 
tracting firms of such high standing, that it would 
be inexcusable were it not of the best description 
compatible with the conditions it has to fulfil. It is 
true that within quite recent times a spirit of petty 
economy (so-called) has made itself manifest in high 
quarters, which may result in the lowering of the 
standard of work ; but there has not been time yet 
for this to take effect, at any rate as far as the con- 
struction of new machinery is concerned, although 
the results may be seen in the up-keep of the fleet. 
It is a pity that the worst traditions of the 
old school of financial parliamentarians should be 
allowed to manifest themselves at the Admiralty. 
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public has a right to expect, but simply cutting 
A 
miserly and cheeseparing spirit in public adminis- 
tration may prove even a greater fault than ex- 
travagance, and this is true of small things as of 
great. A faulty link in a cable may, and has, cost 
the country thousands, whilst even so trifling a 
matter as economy in scraps of paper will perhaps 
be conducive to the greatest discomfort. 

In our last issue we dwelt on one of the most 
probable sources of mishap in the machinery de- 
partment of our warships, viz., the desire to get 
the maximum of power with the minimum of space 
and weight. A good thing in itself, but there 
seems to be every indication that our naval con- 
structors and engineers have gone too far in this 
direction ; if so, theyare hardly to blame. Fora long 
time past comments have been made public, both 
in the press and Parliament, in which our cruisers 
have been compared to those of France, not ina 





manner complimentary to our ships in the matter 
of speed. The Board of Admiralty, being a popular 
and non-technical body, so far at any rateas engineer- 
ing matters are concerned, is governed by popular 
opinion, and the result has been that pressure has 
been put on the technical officers, and hence the 
trouble from insufficient boilers and too cramped 
engines. A good deal of this evil would not have 
arisen had we not been in the habit of estimating 
the speed of a ship on her trial trip performances ; 
and we cordially indorse the proposal—which by- 
the-by is one long ago put forward in these columns 
—that the standard speed of a war vessel should be 
based on a voyage at sea ; although of course it is 
needful to know what the maximum speed may be 
for tactical purposes. 

It is, however, to the persownel rather than to 
the material of the fleet that we must look, as we 
have said, for the origin of most of the accidents. 
This of course is an unpopular thing to say, and 
to some worshippers of the British Tar will seem 
hardly less than sacrilegious. In order, however, 
to relieve ourselves of some of this odium, we 
hasten to add that it is not the British Tar’s fault, 
but distinctly the fault of ‘‘ the ‘authorities.”’ This 
we conceive to be a distinctly popular statement. 
We have as genuine an admiration for the sailors of 
the Royal Navy as any one, and as the result of 
some experience have no hesitation in saying that 
they are superior to those of any foreign nation ; 
excelling all others in one main attribute of a good 
sailor, enthusiasm. We do not, however, expect 
from them impossibilities, and when first placed on 
a strange ship it is impossible they should know 
her ways by intuition. We all remember the fatal 
accidents during the torpedo boat race of last year, 
when men who had had but a fortnight’s experience 
of those most ticklish craft were told off to drive 
them to their utmost. The same thing is still more 
noticeable in the case of the vessels now engaged in 
the manceuvres. In one of our most important ships 
the chief was most pathetic in his lamentations. ‘I 
no longer call myself a fleet engineer,” he said, ‘‘ for 
I have become a schoolmaster, a teacher of engineer- 
ing. My engineers, artificers, and stokers, have all 
to be coached in their duties, and I am positively 
the only man who knows his way about the ship. 
I get young fellows sent to me fresh from the 
schools, or from other ships which are as different 
from this one as they well can be. How can you 
expect them to know their duties? God knows 
what will happen when we try to get out of here.” 
‘* Here” was Spithead, and what did happen the 
readers of the daily papers have been informed. It 
is sufficient to state that the chief engineer’s utter- 
ances were prophetic. In this ship, it may be added, 
the engine-room complement, even such as it was, 
was lamentably short. 

If we look through the list of casualties, and it is 
a pretty long one, there are few which cannot be 
attributed to want of experience on the part of the 
officers or men. Of ceurse there is the long series 
of failures due to forced draught and consequent 
leaky tubes. These we have already commented 
upon, but it may be added that much may be done 
to mitigate this evil by good stoking and skilled 
treatment of the boilers when letting down steam. 
Last year it was stated in an Admiralty document 
that the cause of most of the mishaps was “that 
the engine-room staff in most cases were absolute 
strangers to the vessels into which they were drafted 
for the purpose of the manceuvres,”’ and this no 
doubt was a true and candid expression of opinion. 

We do not apvear, however, to have profited by the 
lessons of last year. Lord Brassey has written a letter 
to the Times, in which he attempts to whitewash the 
Admiralty by a little special pleading. The Spit- 
head fleet, he says, was only 99 short in its per- 
sommel, taking all ranks. But some vessels had 
more than their complement, which he appears to 
think should be set off against the deficiencies in 
other ships. It is also not correct to say, his lord- 
ship tells us, that the reserves were entirely de- 
pleted, for there were nearly 150 stoker ratings left 
at Portsmouth, and at Devonport 250 engine-room 
ratings. This is a magnificent ‘‘ reserve”—for peace- 
time, perhaps ; but what if these manceuvres were 
in real earnest! Lord Brassey acknowledges, 
however, that in lieutenants and in the signal 
staff we are deficient. The readers of the Times 
will have appreciated the half-comic, half pathetic 
account of the anxiety of the captain of the 
Mersey as to the health of his only signalman. 
Fortunately this. ‘‘invaluable blue-jacket” is of 
robust constitution and temperate habits, which is 
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perhaps sufficient for summer manceuvres ;_ but 
again we say, what if it were real war ? 

Last year it was necessary very largely to sup- 
plement the stokehold complements with hands 
from the deck. In order that the Warspite might 
steam 16 knots to break the blockade, thirty-six 
deck hands were sent into the stokeholds. This 
was attributed more to the want of skill on the 
part of the stokers than the fewness of numbers. 

We do not propose to say much about the acci- 
dents that have occurred outside the engine-room 
department. The collisions with lightships appear 
the most inexplicable and blameworthy proceedings. 
That the vast crowd of vessels anchored so closely 
together in narrow waters should have got to sea 
with so few mishaps is a thing of which the Navy 
may well be proud ; and even those casualties which 
occurred do not seem to have been the fault of the 
executive body. It is a pity the Inflexible should 
have had a breakdown with her windlass, as she is 
commanded by one of the smartest seamen in Her 
Majesty’s service, and one who can handle pretty 
nearly any craft, from a sailing gig to an ironclad, 
with any man afloat. Sails and masts may be 
things of the past, but after all it is in sailing vessels 
that a man learns best to handle a ship, be she steam 
or sail. 

We will conclude these few notes on a subject 
of the hour by an expression of gratitude that we 
are given these manceuvres at all. Those who can 
carry their minds back to the days of the Crimean 
War will remember how dearly we paid for the 
experience necessary to the successful management 
of what may be called the business part of a great 
war. Now we are getting that experience blood- 
lessly, and it only remains to be seen whether the 
authorities have sufticient good sense to profit by 
this experience. We trust such may be the case, 
but the operation appears to be a slow one. 





STATIONARY ENGINES AT THE 
PARIS EXHIBITION. 

AN examination of the vast collection of stationary 
engines now gathered together in the Machinery 
Hall of the Paris Exhibition, affords some instruc- 
tive lessons and shows most clearly the directions 
in which progress has been made in recent years, 
while it also indicates to some extent the tendency 
of future practice. Of course the collection includes 
—~as all such collections must include—a very large 
number of engines possessing no features of special 
interest, while there are others which, although 
well deserving of notice on account of their good 
design and workmanship, are yet of such well- 
known types that they may be dismissed with a 
passing glance. When these two classes have been 
subtracted from the total, however, there remain a 
large number of engines which should be studied in 
detail by all interested in this particular branch of 
mechanical engineering. 

It is not our intention in the present article to 
attempt even a brief description of the novel 
features to be found amongst the stationary engines 
at Paris; it is our intention rather to indicate 
generally the features of the collection as a whole, 
and to point out some novelties of design in such 
a way as may aid those who visit the Exhibition 
with but a limited time at their disposal. We may 
add that we do not at present propose to deal with 
the smaller classes of engines nor with portables, 
while we must also leave for future consideration 
gas engines and motors other than steam engines. 

First as to general design. A survey of the 
engines in the Machinery Hall at Paris strongly 
conveys the impression that the steam engine 
builders of the present day have two very dis- 
tinct classes of customers to satisfy, namely, first 
mill or factory owners who have ample space at 
their disposal, and secondly, a class of steam users 
who are cramped for room, and with whom com- 
pactness in their machinery is a necessity. With 
the first class of customers the horizontal type of 
engine may be said to have practically supplanted 
all others, and as far as Continental practice is con- 
cerned the arrangement of a pair of engines, com- 
younded, driving cranks at right-angles, appears to 
be decidedly the favourite one. The tandem type 
of compound, which has of late become so much 
the vogue in this country does not—if the Paris 
Exhibition may be ‘taken as a guide—seem to 
have made so much headway on the Conti- 
nent, notwithstanding certain advantages in point 
of first cost which it undoubtedly possesses. It 
is to be noted, moreover, that the collection of 








engines of the mill or factory class at Paris is essen- 
tially representative of Continental practice (other 
than German). As far as mill engines are con- 
cerned, English practice is not represented at all, 
the largest English engine in the Machinery Hall 
being the horizontal compound provided by Messrs. 
Davey, Paxman, and Co., for driving the shafting 
in the British Section. This, however, is a slide 
valve engine of very moderate size, and of course 
cannot be regarded as at all representative of the 
modern mill engines turned out in this country. 
Of beam engines the Exhibition contains but two 
examples, the one a compound Woolf engine by 
Mr. E. W. Windsor, of Rouen, fitted with Hall 
and Windsor’s cut-off gear to the high-pressure 
cylinder, and the other a singular pair of compound 
engines constructed by MM. J. Casse et Fils, of 
Fives-Lille. These latter engines are on the Four- 
linnie and Casse system, and their beams have 
their fulera on vertical rocking levers, the cylinder 
end of each beam moving in a straight line with the 
piston-rod to which it is attached. 

To meet the wants of the second class of steam 
users above mentioned—a class which has been 
largely augmented by the development of electric 
lighting—there have been brought into existence 
a large number of types of horizontal engine of 
short stroke and specially adapted for high speeds. 
Most of these are more or less enlarged copies of 
patterns of engine formerly used for small powers 
only, but some of them are of new design. The 
general characteristics of these engines are a single 
bedplate carrying a pair of cylinders (now 
usually compounded), a double-throw  crank- 
shaft of locomotive pattern and overhung fly- 
wheels. It is not so very many years since this 
type was considered to be quite unsuited for any 
but very moderate powers, but it has been gradually 
adopted for larger and larger engines—our own 
agricultural engine builders having no doubt been 
leaders in this direction—until it is now to be 
found in use for engines to furnish considerably 
over a hundred indicated horse-power. At Paris 
the largest exhibitors of this type of engine are 
Messrs. Weyher and Richemond (Société Centrale 
de Construction des Machines), of Pantin (Seine), 
who show them both with and without condensers. 
For their larger engines of this type Messrs. 
Weyher and Richemond provide the crankshaft 
with a central bearing, while most of them are 
fitted with an expansion valve on the back of the 
high-pressure slide valve, this valve being controlled 
by the governor by a new arrangement of gear, of 
the Farcot type. We notice, by the way, that 
Messrs. Weyher and Richemond offer to guarantee 
with their condensing engines of this pattern a con- 
sumption of under one kilogramme (2.2 lb.) of coal 
per brake horse-power per hour.. Messrs. Weyher 
and Richemond also exhibit one of Mr. Parsons’ 
steam turbine engines, of which they have taken 
up the manufacture in France. 

Another firm who exhibits a number of engines 
of this short stroke type are MM. V. Bietrix and 
Co., of St. Etienne, whose engines are particularly 
noticeable for being all fitted with revolving valves 
instead of ordinary slides. These valves resemble 
the plug of a cock ; each is of cast iron, slightly 
taper, and revolves in a suitable shell formed in the 
cylinder casting, it being driven by a spindle con- 
nected to the crankshaft by bevel gear. Means are 
provided for adjusting the position of the valve end- 
ways, so as to prevent jamming, and the valve and 
its casing are provided with suitable passages, so 
that the rotation of the former effects the distribu- 
tion of the steam. At one of their stands MM. 
Bietrix and Co. exhibit a tandem compound and a 
pair of tandem compounds, the distribution of the 
steam to all the cylinders being in each case effected 
by a single revolving valve. At another stand they 
also show one of these valves, which was in use from 
October, 1885, to January 10th of the present year, 
and the surface of which is in admirable order. 
MM. Bietrix and Co. are another firm who offer to 
guarantee the performance of their engines, and for 
their compound non-condensing engines, working 
with steam at 142 1b. pressure, they undertake to 
work with 10 kilogrammes (22 Ib.) of steam per indi- 
cated horse-power per hour. 

The Société Suisse pour la Construction de Loco- 
tives et de Machines, of Winterthur, show a com- 
pound engine of the class with which we are now 
dealing, which is especially noticeable for the design 
of its very massive framing or bedplate, this 
framing resembling that of a vertical engine turned 
on its side. The engine is intended for high speeds, 








and has at the back of the slide of the high-pressure 
cylinder a cut-off valve, controlled by a governor 
in the flywheel. The same makers also show 
another smaller engine beneath a locomotive boiler, 
the framing in this case forming a remarkable con- 
trast to that of the engine previously noticed, 
inasmuch as the wrought-iron framing which con- 
nects the cylinders and the crankshaft bearings is 
extremely light, and the attachment to the founda- 
tion must be relied upon to give the necessary 
rigidity. 

Another compound engine of this self-contained 
short-stroke type is shown by MM. Olry, Grandde- 
mange and Coulanghon, of Paris, the crankshaft in 
this case having three bearings, with an overhung 
flywheel on one side, while an extension of the shaft 
on the other side toa fourth bearing carries a second 
flywheel. The engine is condensing, with the air 
pump worked by a tail rod from the low-pressure 
piston. The valves are slide valves, there being an 
independent cut-off valve (apparently a double-beat 
valve) controlled by a cam on the governor spindle, 
fitted to the high-pressure valve chest, while the 
low-pressure valve has a Meyer valve at its back, 
adjusted by hand. The engine is very beautifully 
finished. 

The Société Alsacienne de Constructions Mé- 
canique, of Belfort, are also exhibitors of this class 
of engine, one being shown coupled to a dynamo of 
special design, respecting which we shall have some- 
thing to say elsewhere. The same firm also show 
an under-type compound engine, in which the high- 
pressure cylinder is fitted with an arrangement of 
Bodmer (perhaps better known as the Rider) 
expansion valve controlled by the governor, almost 
exactly like that adopted in this country by Messrs. 
John Fowler and Co. The Compagnie de |’Horme, 
Loire, who exhibit both in the Machinery Hall 
and in a separate portion adjoining the Avenue 
de Labourdonnais, show compound engines of 
the type under notice, having the high-pressure 
cylinders fitted with different arrangements of auto- 
matic expansion gear of the Bonjour type. No 
drawings of this cut-off valve are exhibited, but it 
appears to be a kind of steam-moved piston valve 
at the back of the main slide. In their pavilion 
this firm exhibit a bedplate, &c., of one of their 
engines just as it was taken from the mould ; it is 
a splendid casting. Other makers of this class of 
compound engine are the Société Frangaise de 
Matériel Agricole et Industrielle, of Vierzon (Cher), 
MM. J. Boulet and Co., of Paris, and MM. 
Chaligny and Co., of Paris, the two latter firms 
fitting the high-pressure cylinders with cut-off 
valves of variable stroke controlled by the governor. 

We should also include amongst the self-contained 
quick-running engines the ‘‘ straight-line” engine 
designed by Professor Sweet, of which two ex- 
amples, constructed by the Straight Line Engine 
Company, of Syracuse, N.Y., are to be found 
driving machinery in the United States Section 
of the Machinery Hall, while two others, con- 
structed by Steinlen, of Mulhouse, are driving 
dynamos in the Ducommon Pavilion. This type 
of engine originated in a design prepared by Pro- 
fessor Sweet some seventeen years ago, and which 
we illustrated at the time,* but since then numerous 
modifications have been introduced, and we hope 
shortly to give engravings showing its details as 
now made. Meanwhile we may say that a sec of 
these details is exposed for examination in the 
United States Section of the Machinery Hall, and 
these will well repay careful attention, the engine 
being one of the most interesting in the Exhibition. 

We may now turn to another class of engine 
adapted for use where space is limited, namely, the 
vertical type, and here we may say that the collec- 
tion of engines in the Machinery Hall is parti- 
cularly noticeable for the number of stationary 
engines it contains of regular marine patterns. Such 
engines, for instance, are shown by MM. Douane, 
Jobin, and Co., of Paris ; the Société Frangaise de 
Matériel Agricole, of Vierzon (Cher) ; M. Joseph 
Farcot, of St. Ouen; MM. Weyher and Riche- 
mond, of Panton; the Anciens Etablissements 
Cail, of Paris ; and the Ateliers et Chantiers de la 
Loire ; while other large ‘verticals not differing 
greatly from the marine type are exhibited by 
MM. Sulzer Brothers, of Winterthur ; the Oerlikon 
Company, Zurich ; MM..B. Buffaud and T. Robatel, 
of Lyons, &c. Some of these engines possess 
special features, to which we may refer briefly. 
The engine of MM. Douane, Jobin, and Co. is a 
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compound on the Quernel system, with the two 
cranks 180 deg. apart ; the framing is of a regular 
marine type, and the air pump is driven by rocking 
levers coupled to the low-pressure crosshead. M. 
Farcot’s vertical—which, by the way, was only 
brought into the Exhibition last month—is a triple- 
expansion engine with cast-iron standards at the 
back and wrought-iron columns in front. The 
valve of the high-pressure cylinder is driven through 
gear of the Bremme type, and the other valves by 
plain eccentrics. The framing of Messrs. Weyher 
and Richemond’s large triple-expansion vertical 
belongs to the same type as Farcot’s, but the engine, 
which is intended to develop 300 horse-power, has 
four cylinders, these being disposed in pairs tandem 
fashion. The crankshaft has four bearings, and the 
cranks have balance weights forged solid with them ; 
the flywheels are overhung. The air-pump is driven 
by an independent engine, and the whole is a very 
fine job. Messrs. Cail’s engine is a compound, the 
cylinders of which are carried on six wrought-iron 
columns stiffened by ¢ast-iron cross-bracing, there 
being no cast-iron standards. The crankshaft has 
balance weights forged on, the flywheel is over- 
hung, and the governor acts in a Bodmer cut-off 
valve fitted to the high-pressure cylinder. 

The vertical engine shown by the Ateliers et 
Chantiers de la Loire, a firm who have works at 
Nantes, St. Nazaire, St. Denis, and Havre, is a 
compound centrifugal pumping engine, and is pro- 
bably intended for circulating condensing water, so 
that it should perhaps be scarcely included amongst 
our notices of stationary engines. It is of a regular 
marine pattern, and the casing of the pump is for 
the sake of lightness made of brass and copper sheets 
rivetted up. 

The triple-expansion vertical engine of Messrs. 
Sulzer Brothers occupies a prominent position near 
the centre of the Machinery Hall, and isa very fine 
piece of work. The framing is of marine engine 
type, and the cylinders are each fitted with double- 
beat steam and exhaust valves, these valves being 
actuated by eccentrics on a shaft which is situated 
just below the cylinders, and which is connected to 
the crankshaft by bevel gear on a vertical shaft, 
which also carries the governor. The steam valves 
are provided with the Sulzer trip gear, and owing 
to the concentration of all the valve mechanism for 
the three sets of valves within a very limited space, 
the arrangement has the appearance of being com- 
plicated. The larger of the two verticals shown by 
the Oerlikon Company is a compound condensing 
engine with very massive framing and of sub- 
stantial design generally. Both cylinders are fitted 
with piston valves, that of the high-pressure cy- 
linder having a cut-off valve working within it, 
and this cut-off valve being controlled by a governor 
in the smaller of the two flywheels with which the 
engine is provided. The air pump is driven by an 
eccentric. The smaller engine is a non-compound 
with short stroke, and runs at a very high speed. It 
also has a piston valve and governor on the fly- 
wheel. The engine is well worth notice for its neat 
design and very smooth running. The compound 
vertical engine of MM. Buffaud and Robatel is 
chiefly noticeable for the two cylinders being inclosed 
in a cylindrical casing which makes them appear 
like one large cylinder with short stroke. The 
framing is very massive. The high-pressure cy- 
linder is fitted with a Bodmer cut-off valve con- 
trolled by a Buss governor. In concluding our 
notices of the vertical engines we may mention 
that the Société John Cockerill, of Seraing, exhibit 
an example of their well-known compound vertical 
blowing engine, a type which we have already illus- 
trated, and of which the builders have made such a 
large number. 

We must now deal with the larger horizontal 
engines, of which the Machinery Hall contains 
some admirable examples. In fact the mill engines 
of this class exhibited by Sulzer Brothers ; Escher, 
Wyss, and Co. ; Schneider and Co. ; Joseph Far- 
cot ; Brasseur and Co. ; Quillacq ; the Société Alsa- 
cienne des Construction Mécaniques, and some other 
firms would well bear comparison either for design or 
workmanship with any engines shown at any pre- 
vious Exhibition. We have already mentioned the 
types to which these engines chiefly belong, and we 
hope in due course to illustrate the most interest- 
ing examples ; at present, therefore, we shall deal 
with their general characteristics. As we have 
already stated, the majority of these engines are 
compounded, while there are two horizontals which 
are of the triple-expansion class. One of these is 
shown by Messrs. Sulzer Brothers, and isof somewhat 


special design. The three cylinders are arranged 
tandem fashion, the low-pressure cylinder (which is 
double-acting) being in the middle, while the high- 
pressure and intermediate cylinders, which are 
single-acting only, are fixed immediately to its end 
covers. The high-pressure and intermediate pistons 
are connected to the low-pressure piston by trunks, 
the low-pressure piston thus only having an annular 
area in which the steam acts. The cylinders are 
fitted with double-beat valves and Sulzer valve gear. 

The other triple-expansion horizontal engine is 
one constructed by Mr. Thomas Powell, of Rouen, 
and is of an interesting type. It has four cylinders 
arranged in pairs tandem fashion, the rods being 
coupled to cranks at right angles. Of the four 
cylinders the two nearest the crankshafts are the 
high-pressure and the intermediate cylinder respec- 
tively, while beyond them are two low-pressure 
cylinders. These two latter cylinders are not of 
the same diameter, their sizes being so chosen as to 
equalise the powers exerted upon the two cranks. 
The steam and exhaust valves are all of the Corliss 
type, and are arranged below the cylinders ; the 
high-pressure steam valves are fitted with a neat 
arrangement of trip gear which may be described as 
a modification of the Correy gear long adopted by 
this maker. Provision is also made for applying 
the trip gear to the steam valves of the other 
cylinders if required. 

As regards general design of framing, the Corliss 
type, modified in various ways, may be said to 
have practically supplanted all others amongst Con- 
tinental builders, and the engines at Paris include 
some excellent designs. Steam jacketting, too, 
is almost universal, and in a large number of cases 
steam is taken through the jacket on its way to the 
cylinder. As forthe ordinary slide valve, it appears 
-—if we may judge by the engines at the Exhibition— 
to have almost disappeared from Continental prac- 
tice as far as its application to large mill engines is 
concerned. Probably thuse who have had most 
experience of its use on large engines with high- 
pressure steam, will regret its disappearance least. 
Double-beat valves are employed by the Société 
Marcinelle et Couillet on a very fine pair of winding 
engines (of 1200 horse-power) ; by the Société de 
Constructions Mécaniques, Bale ; by E. W. Windsor, 
of Rouen ; and of course in the Sulzer engines made 
by Messrs. Sulzer themselves and by MM. Carels 
Fréres, of Ghent, the former firm, bythe way, exhibit- 
ing one of their valves which has been in use four- 
teen years without grinding, and is still in excellent 
order. The long and most successful experience of 
Messrs. Sulzer Brothers “is in itself sufticient 
guarantee that valves of this class if properly de- 
signed and made of suitable material, may be relied 
upon to give admirable results. The favourite class 
of valve amongst Continental builders at the present 
time is, however, undoubtedly the Corliss valve, 
and such valves arranged in many different ways 
and actuated by a variety of gears are to be found 
in greater numbers than any other type on the mill 
engines at the Exhibition. 

In the matter of valve gears there is not a very 
great deal that is new, yet there is much that 
is interesting to be seen at Paris. Amongst the 
gears which have already established their reputa- 
tion, the Sulzer is well represented, both by Messrs. 
Sulzer themselves and by MM. Carels Fréres, 
the former firm having amongst other exhibits 
a magnificent pair of compound engines driving 
part of the shafting in the French Section of the 
Machinery Hall. Corliss gear is also well repre- 
sented, the new arrangement introduced by Mr. 
Corliss in 1884 being shown on a very fine pair of 
large compound engines by M. V. Brasseur, of 
Lille, and on a most beautifully finished pair of 
compounds by MM. Schneider and Co., of Creusdt, 
while Corliss gears of older design are to be found 
on the engines of MM. Lecouteux and Garnier, of 
Paris ; M. Joseph Farcot, of St. Ouen—who shows 
the largest engine in the Exhibition. Modified 
Corliss gears are also used by M. Berger-André, of 
Thann (Alsace), and the Société Anonyme de la 
Meuse, of Liége. The former maker, who shows a 
pair of compound engines, fits his trip gear to the 
steam valves of the high-pressure cylinder only, 
while the valves of the low-pressure cylinder are 
driven from a pair of rocking levers mounted on 
the engine frame instead of from a wrist plate on 
the cylinder as is usual. In the engine of the Société 
Anonyme de la Meuse, a very light gear is used, 
the trip gear acting directly on the spindles of the 





steam valves, which are of the double-beat type. 
A noticeable feature about the engine is the 








arrangement for enabling the speed to be adjusted. 
For this purpose the governor is driven by a friction 
disc on the crankshaft and another on the governor 
shaft, these two discs being coupled by a pair of 
discs which grip the two first-named discs between 
them. The pair of coupling discs, as we may term 
them, are so mounted that by turning a screw the 
position of their centre can be shifted, and hence 
a variation be made in the radii at which they act 
on the crankshaft disc and governor shaft discs 
respectively, thus modifying the ratio in which 
these two discs are geared together and so alter- 
ing the speed of the governor and consequently of 
the engine. 

The Wheelock gear is shown fitted on two engines, 
namely, that constructed at the Etablissement de 
Quillacq, which we illustrated last week, and which 
is fitted with the latest type of this gear, and one 
constructed by M. V. Brasseur, which is provided 
with Mr. Wheelock’s older arrangement. 

Amongst the more or less novel gears t» be 
found at the Exhibition, that of M. Frikart, of 
Lille, deserves special notice. This gear was 
brought out some four years ago and it has already 
been largely applied on the Continent, but it is we 
believe almost unknown in this country. It is 
shown at the Exhibition on three engines con- 
structed by the Société Alsacienne de Construction 
Mécanique, at their Belfort Works ; by Messrs. 
Escher, Wyss, and Co., of Zurich ; and by Messrs. 
H. De Ville-Chatel and Co., of Brussels, respec- 
tively. We hope in an early number to describe this 
gear (which is used in connection with Corliss valves) 
fully ; meanwhile we may especially commend its 
smooth working. At the Exhibition the gear is 
shown by the Société Alsacienne fitted to a pair of 
compound horizontal engines with cylinders respec- 
tively 15.75 in. and 23.6in. in diameter with 
3 ft. 11.2 in. stroke, these engines being intended 
to develop 250 horse-power when run at 75 revolu- 
tions per minute. Messrs. Escher, Wyss, and Co. 
also show the gear applied to a pair of compound 
engines, these having cylinders respectively 14.6 in. 
and 21.7 in. in diameter, with 2 ft. 74 in. stroke, 
and being intended to develop 150 horse-power at 
a speed of 80 revolutions per minute. The work- 
manship and general design of both these engines 
are excellent. Both have steam-jacketted cylinders 
and in both provision is made for drying or par- 
tially superheating the steam on its way from the 
high to the low-pressure cylinder, in the case of the 
Société Alsacienne’s engine the intermediate pipe 
being steam-jacketted, while Messrs. Escher, Wyss, 
and Co. introduce between the cylinders a receiver 
cogs by pipes, through which live steam circu- 
ates. 

The third engine fitted with the Frikart gear, 
namely, that constructed by Messrs. H. de Ville- 
Chatel and Co., is a small quick-running engine of 
somewhat exceptional design. It is a compound 
tandem engine with cylinders respectively 8.7 in. 
and 15.75 in. in diameter, with 15.75 in. stroke, 
and is intended to develop 80 horse-power at a 
speed of 175 revolutions per minute. The high- 
pressure cylinder is in the rear of the low-pressure, 
and the latter alone is steam-jacketted. There are 
two steam and two exhaust valves (all of the Corliss 
type) to both cylinders, the valves of the high- 
pressure cylinders being, in effect, double-ported, 
that is, they give two openings for the admission 
and discharge of steam. In this engine the trip 
gear is dispensed with, but the cut-off is controlled 
by a governor on the flywheel, this governor acting 
on the eccentric, which gives motion to the valves 
of the high-pressure cylinder. The condenser is 
placed immediately below, and bolted directly to, the 
low-pressure cylinder, and it incloses the air-pump 
which is horizontal and driven by a rocking lever 
coupled to the engine crosshead. The air-pump is 
of the type introduced in this country by Messrs. 
Pollet and Wigzell and has discharge valves only. 
It is, however, double-acting, the ports through 
which it takes in the water and air being at the 
centre of its length ; these ports are closed by the 
air-pump piston (which is long) after a portion of 
the delivery stroke has taken place. 

Besides the valve gears which we have just 
noticed, and others which we have mentioned inci- 
dentally in the earlier part of this article, there are 
to be found at the Exhibition other arrangements 
respecting which we may say a few words. Thus 
the Société Anonyme Verviétoise, of Vervier, show 
a horizontal condensing engine in which the steam 
valves are apparently flat slides controlled by a kind 
of Proell gear, while the exhaust valves are of the 
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Corliss type ; the Société Anonyme de Haine St. 
Pierre, exhibit an engine on the Hoyois system, in 
which the steam valves are in the cylinder covers, 
and are tripped by the governor, while the exhaust 
valves are below, and are worked from the cross- 
head ; and the Société Phoenix, of Ghent, show a 
pair of large engines—one of the very few such 
engines fitted with slide valves—in which a kind of 
modified Farcot gear is employed, the main slides 
carrying on their backs cut-off plates which move 
with them until their motion is arrested by 
adjustable wedges acting on their spindles, when 
the further movement of the main slides effects 
the cut-off. The wedges which control the cut- 
off slides are actuated by the governor, and 
they are external to the valve-chests instead of 
being within the latter as in the regular Farcot 
arrangement. The Proell gear is shown on two 
engines made by Mr. E. W. Windsor, of Rouen, 
and Messrs. J. Jean and Peyrusson, of Lille, exhibit 
an engine, the cylinder of which is fitted with 
four flat slides, two on the top for steam and two 
below for exhaust, the former being worked by a 
neat trip gear, and the latter by a tappet arrange- 
ment actuated by the crosshead. The arrangement 
works smoothly and well. Another horizontal 
engine with four flat sides is that shown by the 
Compagnie de Fives-Lille, the steam valves, how- 
ever, in this case being placed at the side of the 
cylinder instead of on top; they are fitted with 
trip gear. A curious and complicated arrange- 
ment of valve gear, which we shall not attempt 
to describe, is shown applied to a tandem com- 
pound engine by M. Damey, of Dole (Jura), and 
M. R. Dyckhoff, of Bar-le-Duc (Meuse), exhibits a 
horizontal engine with valve gear on the Stoppani 
system, the steam distribution being effected by 
two double-ported Corliss valves placed below the 
cylinder and actuated by a very neat arrangement 
of trip gear. The Armington and Sims engine is 
shown by Mr. Powell, of Rouen, and by Messrs. 
Greenwood and Batley, of Leeds, while in the 
United States Section is to be found the Brown 
engine, constructed by Messrs. Charles Brown and 
Co., of Fitchburg, Massachusetts, which is fitted 
with Corliss valves worked by an_ exceedingly 
simple and neat arrangement of trip gear, which 
we hope in due course to describe fully. 

Turning now to other details we find that, in 
the case of horizontal engines, for all but the 
smallest sizes Continental engineers have practically 
universally adopted the practice of making their 
main bearings for the crankshafts in four parts, 
with horizontal as well as vertical adjustments. In 
the case of many of the leading makers independent 
adjustments are provided for each of the side brasses, 
while other builders adopt the plan—to our mind 
the preferable one—of providing screw or wedge 
adjustments for one side brass only. In some 
instances the wall bearings of the crankshafts of 
single engines are made exactly like the main bear- 
ing with four-part brasses, while in others the more 
usual English practice is adopted of using two-part 
brasses, only capable of being tightened down verti- 
cally, leaving horizontal adjustment to be effected 
by shifting the plummer block on its soleplate. 
For main bearings white metal in cast-iron shells is 
very largely used in place of gun-metal, and its 
employment appears to be decidedly on the increase 
amongst Continental builders. In the vast majority 
of engines exhibited the bearing surfaces provided 
are liberal, this being a point in which there has 
been a great and general improvement of late years. 

For crosshead guides the bored form is adopted 
by some of the most important builders, even for 
the larger engines, where its advantages over the 
flat guides are proportionately less than in the 
smaller sizes. The plain flat guides are, however, 
also to be largely met with, while curiously enough 
we find many makers of good standing still adher- 
ing to the V guides, which were so largely met with 
amongst the French engines in 1878. These guides 
may be described as combining the disadvantages 
of both the bored and flat forms without possessing 
the advantages of either, and it is most singular 
that they should still be employed in good 
practice. In the design of crossheads the only 
novelty we have noticed is in some of the engines 
of Messrs. Weyher and Richemond, who have 
adopted the plan of prolonging the piston-rod 
through the crosshead pin and using it as a bolt to 
tighten up the cap of the crosshead bearing. Of 
course, the pin in this case is fixed in the connect- 
ing-rod end, and the hole through it is sufficiently 
large to permit of the vibration of the connecting- 








rod. The arrangement has an exceedingly neat 
appearance. 

A detail worthy of special notice is the wrought- 
iron flywheel with which the largest of the horizontal 
Corliss engines exhibited by M, Joseph Farcot is 
provided. This wheel is provided with two sets of 
arms, suitably braced together, each arm being of 
elliptical section, and formed of a pair of dished 
plates rivetted together, and the plates being 
tapered so as to produce tapered arms. The wheel 
—and, in fact, the engine as a whole —is a magnifi- 
cent job. 

With higher steam pressures and increased speeds 
stationary engine builders have had to recognise 
the necessity of more thorough and reliable means 
of lubrication than sufficed a few years ago, and 
ample evidences of this are to be seen at the Ex- 
hibition. For cylinder lubrication, sight-feed 
lubricators of course abound, but many leading 
makers appear to prefer the injection of the lubri- 
cants in known—and adjustable—quantities by 
mechanical means. Thus Messrs. Sulzer Brothers 
fit their engines with small oil pumps worked from 
the valve gear shafts, these pumps being in turn 
supplied with oil by sight-feed lubricators. Other 
makers employ lubricators in which the lubricant 
is forced out by the slight motion of a piston, at 
each stroke of the engine, the mechanical lubricator 
of Mr. F. Drevdal, of Paris, being largely used by 
French engine builders. For crankshaft and other 
bearings, sight-feed lubricators are also much used, 
while there is a very extensive application of 
Stauffer lubricators using solid lubricants. Perhaps 
the engine on which this system of lubrication is 
most thoroughly carried out is the triple-expansion 
vertical engine of Messrs. Weyher and Richemond, 
already noticed, in which the Stauffer lubricators 
are connected by jointed tubes to the crossheads, 
so that lubricants can be fed to the crosshead pins, 
&c., while the engine is running. 

The engines so far noticed are all the productions 
of manufacturing engineers, but before concluding, 
we must say a few words respecting another class 
of engine exhibits which are to be found in a sec- 
tion at the north-western end of the wing devoted 
to the Liberal Arts. These engines have been con- 
structed by the students of two of the French tech- 
nical schools, and they are well worth examination. 
One of them is a vertical compound engine of the 
marine type, constructed at the Ecole Nationale 
des Arts et Metiers, at Angers. This engine has 
expansion valves to both cylinders, the stroke of 
that on the high-pressure cylinder being variable by 
hand, while the governor acts on a throttle valve. 
The design of many of the details is somewhat com- 
plicated, and sufficient care does not appear to have 
been exercised in adapting the work for convenient 
execution by machine tools. These, however, are 
faults for which the students are probably not 
responsible. The engine is accompanied by some 
of the patterns for the castings, and the whole 
work is gvod as far as can be judged by ex- 
ternal examination. The other engines come 
from the Ecole d’Apprentissage du Havre, which 
shows a small launch engine and donkey pump. 
These are specially interesting, inasmuch as it 
is certified that the whole work connected with 
them, namely, pattern making, casting, forging, 
&c., has been executed in the school. The 
result is very creditable. Other technical schools 
are represented —and well represented — by 
machine tools and other mechanical productions 
turned out in their workshops, but with these 
exhibits we cannot deal in the present article, which 
has already extended to an undesirable length. 





NOTES. 

Russtan Port IMPROVEMENTS IN THE Biack Sza. 

TxeE Russian Minister of Marine, Admiral Tchi- 
katcheff, has just returned from an inspection of 
the port improvements in progress in the Black Sea. 
These, as we have more than once pointed out, are 
of a very considerable character, and most of them 
will attain completion next year. The most im- 
portant is that at Batoum, where a mole is being run 
out to enlarge the area of harbour protected from the 
prevailing heavy winds. Ostensibly, it is intended 
purely for commercial purposes, but a turret is to be 
erected at the head of the mole, and batteries have 
been already made to protect the rest of the harbour. 
The cost of the port improvements here will not fall 
far short of half a million sterling. In common 
with the rest of the undertakings, the work is being 
carried out by Russian contractors. The next in 


importance is the breakwater and quay at Novo- 
rossisk. The harbour at this place differs from 
Batoum in having a vast area, landlocked except on 
one side, which is being protected by a breakwater. 
Batoum serves as the railway outlet of the products 
of Transcaucasia, Novorossisk, and of the region to 
the north of the Caucasus. Since the railway was 
finished last year a great trade has sprung up at 
the port, which, on account of being open through- 
out the winter, will appropriate much commerce 
that formerly found its way to Europe in summer 
only vid the Sea of Azoff. In the latter sea the 
port of Mariopol is under course of construction. 
This is intended to serve as the sea outlet of the 
coal trade of South Russia. A railway already 
connects it with the Donetz coalfields, and colliers 
have commenced running with coal between 
Mariopol and the various ports of the Black Sea. 
Finally, at Odessa a number of harbour improve- 
ments are being carried on, involving an expendi- 
ture of nearly a quarter of a million sterling. In 
all, Russia is expending not far short of a million 
and a half upon improving her ports in the Black 
Sea, Turkey, at the same time, allowing hers to 
fall more and more into decay. The funds for the 
improvements are being provided entirely by the 
State. 
Tue Mu Vattey Rattway. 

Having completed and opened the railway from 
Rangoon to Mandalay, the Burmese Government is 
concerning itself with a proposed extension north- 
ward to Bhamo and Mogoung. On leaving Man- 
dalay it is not intended that the railway shall follow 
the course of the Irrawady, but of a parallel river 
called the Mu. This being situated west of the 
Irrawady, passengers and goods will have to be trans- 
ported across that river, a somewhat serious in- 
convenience until a bridge be built. The Mu 
Valley survey has been already in hand some time, 
but the northern portion is yet untouched owing to 
the presence of dacoits. | From Sagain to Kangyee, 
a distance of 116 miles, the location of the line is 
complete, and the detailed estimates for this and 
the remaining 20 miles to Kawlin will be ready by 
the first of next month. With the exception of 
from 30 to 40 miles of sparsely inhabited jungle 
between Myedu and Kawlin, the country so far is 
open and thickly inhabited. It is quite flat through- 
out, and both earthwork and bridging will be ex- 
ceptionally light. The only ‘‘larger bridges” are 
believed to be the Zaw (150 ft.) and the Doungyee 
(200 ft.). For a considerable distance the railway 
will run alongside a canal, which cuts off all the 
drainage from the east. On all but the upper 30 
miles, both labour and material are plentiful and 
cheap. Teak is procurable at Sagain and on the 
Mu River ; stone for ballast exists close to the line 
in several places. With regard to the second divi- 
sion of the railway, reconnaisance surveys and 
traverses have been run by a Government survey 
party from Kangyee to Mogoung, a line to Katha 
from Maule has been surveyed and levelled, and the 
country between Katha and Bhamo examined as far 
as possible. The distance from Kawlin to Mogoung 
is 155 miles, making the entire distance from 
Mandalay 291 miles. All the northern part is 
cultivated and thickly populated, and free from 
serious engineering difficulties. From Mogoung a 
branch line will strike off to the great trading depot 
of Bhamo, which enjoys communication with 
Mandalay by steamer by means of the River Irra- 
wady 

AMERICANISING AUSTRALIAN RaILways. 

Mr. Richard Speight, the chairman of the Vic- 
torian Railway Commissioners, recently returned 
to the Australian colonies after a six months’ tour 
in America and Europe, and the result of an inter- 
view with him is published in a Melbourne paper, 
just to hand, giving the impressions made on him 
and the proposals he intends to make as the out- 
come of his observations abroad. Mr. Speight, by 
the way, was long connected with the Midland 
Railway Company here, as assistant general 
manager, prior to going to the colony. Although the 
visit was intended mainly as a holiday, we are told 
that a great deal of substantial and useful work has 
been accomplished, and that it will probably in 
the future bear fruit in connection with the de- 
velopment of the railway system of Victoria. Very 
naturally Mr. Speight was favourably impressed 
with the American style of railroad cars, and the 
distinct advantage it affords of communication from 
one end of the train to the other, and his idea is 
that upon the main trunk lines of the colonial rail- 








ways the example of America in providing these 
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through cars might be adopted. The system of 
‘‘ checking” baggage on to the station at which the 
passenger intends to leave the train, and of an 
‘‘express” agent entering the car en rowte for in- 
structions as to delivery of the baggage at the des- 
tination of the passenger, for a small payment, was 
regarded as a great service and a decided reason for 
the adoption of the through car, by which alone 
the baggage conductor was enabled to receive the 
necessary instructions. But Mr. Speight would 
have this system under the direct control of the 
railway authorities, and not of an outside ‘‘ express” 
company. The point, however, which had greater 
attention with him, was the carriage of dead meat 
and other perishable goods, at present a problem 
demanding solution in Victoria. The system of 
carrying such goods in America is by icing the 
cars, and this railway experts declare a most suit- 
able one. As Victoria cannot get natural ice Mr. 
Speight investigated the various methods of pro- 
ducing ice artificially. Many establishments were 
visited and Mr. Speight has obtained particulars 
as to the best means of making ice for railway and 
other public requirements. He has also obtained 
plans and specifications of what would be required 
by the department, from a railway point of view, 
and he intends to recommend the establishment of 
icemaking machines. Arrangements have also been 
made whereby samples of the best cars running in 








America may be sent out to the colony to thoroughly | knots. Since then she has made a couple of voyages 


test them. |and has done remarkably well. In her fifth voyage, 
| completed on Wednesday, she has beaten her own 
A New Transatiantic Recorp. fastest trip eastward and came within three minutes 
The predictions that we were this year to have a of the fastest westward run, the time taken to the 
distinct reduction in the Transatlantic record are | run out being 5 days 23 hours 10 minutes, and to 
undoubtedly being fulfilled. It has ever been the case | the run home 5 days 23 hours 38 minutes. This is 
that a vessel when once she altered the record con- | the first run homemade within six days. In giving the 
tinued to improve on her performances, with the | daily runs of both the west and east trips, we may 
result that the time taken to cross to or from! remark that, while in the former case the duration 
America has been considerably lessened. This is | of the day was about 24 hours 40 minutes, it was 
precisely the case at the present time. The Inman| only 23 hours 10 minutes in the latter instance—a 
and International City of Paris has the distinction | difference the cause of which is well known to 
of having made a new record this week and of} mariners, but which in view of the fact that the 
bringing the time taken on both the eastern and | figures are given in parallel columns, it is only 
western trips to within six days, and having thus’ proper to state. 
giving another proof of her superiority, the great | 
desire on the part of all Atlantic liners, built or | 


Daily Runs. 
West Bound from East Bound from 


building, is to win the laurels from her. As yet, | Queenstown, Sandy Hook, 
however, she still holds her proud position, and to| July a 1898. aon 
judge from her successive voyages means to do so. 500 446 

It will be remembered that in May last, in her | 491 447 
second round voyage, she made the fastest passages | 496 460 
both out and home, accomplishing the trip west in 492 462 

5 days 23 hours 7 minutes, beating the former | 380 b. 


record by over two hours, her average speed being 
19.95 knots and her maximum about 21 knots, PuospHaTeE Minine In CanaDa. 

while in the eastward run the distance was covered| The total exports of phosphates from Montreal to 
in 6 days 29 minutes, the average speed being 20.00' the close of navigation in 1888 amounted to 14,432 
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tons, a considerable falling off from last year’s out- 
put. This was due principally to large quantities 
of the mineral from the Lievres mines being held 
over, in consequence of the non-completion of the 
canal, which is to overcome the Little Rapids on 
that river. During the progress of the excavation 
for the locks of this canal, the contractors struck a 
pocket of apatite, and as the negotiations for the 
right of way were not finally complete, the vendor 
at once closed proceedings, and demanded 50,000 
dols. for his land. A tedious controversy ensued, 
which finally led to a suspension of the works, and 
in consequence to the loss of the year’s shipment, 
as the mineral could not be brought down the 
river after the stream was frozen, and was, there- 
fore, too late for the ocean navigation of the St. 
Lawrence. Of the quantity shipped from Mon- 
treal, there were sent to 


tone, 
Liverpool ... re Sy oe ae 5890 
London __... = me A vs 4442 
Hamburg ... ant ax - re 1563 
Glasgow... . 1150 


Besides this 2000 tons from Ottawa and 814 tons 
from Kingston have been sent by rail to the United 
States. ‘The output from the Canadian mines for 
the year is returned from the 


tons. 
Lievre district... ve sp op 17,700 
Templeton district sss aA aM 2,990 
Perth a a soe se ue 600 
Kingston ... re ee si ai 2,000 
23,290 


The total exports of Canadian phosphate or apatite 
since the commencement of the trade in 1877 are 
returned as under : 


tons. dole, 
1877 2,823 47,084 
1878 10,743 208,109 
1879 8,446 122,035 
1880 13,060 190, 
1881 11,968 218,45 
1882 17,153 338,357 
1883 19,716 427,668 
1884 21,709 424.240 
1885 28,969 496,293 
1886 20,440 343,007 
1887 23,152 433,217 


The following Table shows the proportion of value 
that the Canadian phosphates exported to Great 
Britain bear to the total imports of apatite into 
Great Britain : 











Canadian Apatite Ex- Total Phos- | Propor- 
ported. phates Imported.| tion. 
tons £ £ p.c 

1882 8,187 39,851 613,198 6.5 
1883) 16,531 66,714 | 813,824 82 
1884; 15,716 52.370 | 643,851 81 
1885) 21,484 76,179 | 628,027 12.1 
1886, 18,069 63,490 | 526,885 12.0 

| 


This proportion of 12 per cent. has probably not 
been fully maintained the last two years. In view 
of the threatened exhaustion of the guano beds of 
Peru and Chili, Canadian phosphate deposits are 
receiving much attention amongst the agricultural 
classes, the Times and Morning Post having both 
drawn special attention to the Ottawa county phos 
phates, declaring that the Canadian phosphate 
industry is only in its infancy and urging British 
capitalists to promote their further development. 
Of the extent and apparent remoteness of any ex- 
haustion of the mines there can be no doubt, as each 
year that they are mined fresh discoveries seem to 
reward the labour of the miners and explorers, and 
the deeper the mines are worked the richer and 
more extensive appear to be the deposits. 








INDUSTRIAL NOTES. 

THE 421st monthly report of the Ironfounders, dated 
the 7th inst., says: ‘‘ The briskness which for months 
past has so well marked the iron trade of this country 
still continues to develop. The demand for pig iron is 
gradually increasing, and, as the consumption is now 
over-reaching the actual production, there is a steady 
decrease in the stocks on hand.” The report then 
refers to the largest production of pig iron in any one 
year—that of 1882, when the output was 8,493,287 
tons—and says that the volume of the present year, if 
not the value, promises to exceed that of any previous 
year. ‘‘ All this shows that trade is in a healthy con- 
dition, and as wages here and there are still rising, we 
are afforded demonstrative proof of the fact” of indus- 
trial activity and prosperity. 

Another proof as to the activity in this branch of the 
iron trade is given, namely, that the increase of mem- 





bers within the past twelve months is over 1000, bring- 
ing the total up to 12,926, the highest point ever before 
reached, Of the total 220 have been in receipt of out- 
of-work relief during the past month, but of these 52 
only received 1s. each, and 14 only 2s, 8d. each. The 
total cost of this benefit was only 68/. 12s. 4d. 
The number on the sick list was 308—total cost, 
101. 15s. ; total on the superannuation fund, 526— 
total cost, 151/. 8s. ; total, 321/. 15s. 4d. for the entire 
month. Total balance in hand, 26,503/. 6s. 2d. 

The state of trade is given in 114 separate places ; 
in six only is it said to be very slack, very dull, bad, 
and very bad; in these places 419 members are em- 
ployed. The condition of trade is said to be very good 
in 14 places, employing 1775 men; good in 65 places 
employing 8127 men ; moderate in 24 places, employ- 
ing 2020 men ; improving in three places, employing 
344 men; and declining in two places, employing 
241 men. Altogether the record is better than that of 
last month. 

The society has issued a supplemental report this 
month, giving an account of the eightieth anniversary 
proceedings at the Crystal Palace, the demonstration 
at Sheffield, and the annual dinner at Cardiff. The 
speakers at these several gatherings reviewed the 
history of the society, its struggles, and its successes. 
In 1854 the number of members had reached 5000; at 
that date the total production of pig iron was 3,069,838 
tons; in 1888 the total production of pig iron was 
7,898,634 tons, and the total membership fast ap- 
proaching to 13,000. Appended to this report is a 
copy of the first rules agreed to on June 19, 1809, at 
which date there were 119 members, all of whose 
names are appended to the rules. These rules had to 
be deposited with the clerk of the peace in the county 
of Lancashire. The cost of thus registering the rules 
was 21/. 19s. 8d. Many of those ‘‘signing the rules” 
were unable to write, and their attestation is by a ‘‘X, 
his mark,” made between the Christian and the sur- 
name. 

The report of the Associated Iron Moulders of Scot- 
land shows an increase of funds amounting to 555/ 5s. 
over last month, with a cash balance in hand of 11,2637. 
It es the continuance of the good trade which the 
members have been experiencing for some time past. 
Advances in wages are reported at Kilmarnock of 2s. 
= week, only one or two shops Perm the advance. 

n these the men have struck. At Dunfermline a com- 
promise has been agreed to of 1s. per week advance 
instead of the sum asked for, but the advance is to 
date back to August 1 instead of commencing from 
August 30. A month’s notice on either side is also 
agreed to be given in the future. At Kirkcaldy and 
Greenock an advance of one farthing per hour has been 
conceded, instead of one halfpenny as sought. Similar 
advances have been given in outlying districts such as 
Ayr, Stirling, Alloa, Bathgate, &c. Three shops are 
reported as being closed, one at Greenock, one at 
Paisley, and one at Stevenston ; and all members are 
cautioned to ‘‘ leave these places severely alone.” The 
executive reprint in their report an extract from the 
report of the Ironfounders’ Union of Australia, in 
which is given an account of a strike on a large scale 
in and around Melbourne, lasting eighteen weeks. In 
the end the men were victorious, but they consented to 
accept a compromise of two-thirds the total advance 
asked for, namely, 10s. 8d. per day instead of I1s., as 
demanded by the men. Naturally the men are very 
jubilant over their success. 





The monthly report of the Amalgamated Society of 
Engineers is the most encouraging that has been issued 
for along time. It records an increase of 193 in mem- 


bership, bringing up the total to 57,070 members, as | q 


against 52,483 in July of last year. The total increase 
in 1889 alone is 4587. The number of members 
receiving out-of-work benefit was 999 in July, or about 
1}? per cent. of the total number of members. The 
decrease in the month was 429, and the total was less 
by 1422 than in July, 1888. There is also a decrease 
in the number on the sick fund to the extent of 44. 
An advance in wages is recorded at Newport, Mon- 
mouth, and at oe in Lancashire, in the former 
place of 2s. per week in contract shops, and 3s. per 
week in marine repairing shops—-both without sixpence 
of expense to the members. A rise in wages is also 
reported in the north of Ireland. The hours of labour 
have been reduced at the iron and steel works in 
Cumberland and Yorkshire, and increased pay for 
overtime has been conceded, and now further advances 
in wages are being sought for. The Council are asking 
for a return of the rates of wages paid in the several 
branches of the trade in the various localities, and also 
for a return of trade customs, some of which may be 
very interesting. 





The monthly report of the Assoc’ated Blacksmiths of 
Scotland records the fact of an advance in wages of 
24 per cent. at Leith and other plices, dating from the 
Ist instant. In some places the advance dated back 
from July 5, the advance rates being paid satisfactorily 
all round, The members have voted in favour of being 





represented at the forthcoming Trade Union Congress 
by one delegate, and have increased their contribution 
to cover the increased outlay. The Council have replied 
to the Scottish Parliamentary party that in their 
opinion the Glasgow United Trades Council should 
not affiliate itself with the first-named body. The 
voting on the eight hours’ question shows 476 for and 
10 against ; in favour of legislation 331, against 162. 
Less than one-fourth of the members voted. The con- 
dition of trade is so good in all the districts that only 
one branch returned ‘ dull” at the end of the report. 
‘** Good,” ‘‘ steady,” ‘‘ fair,” and ‘‘ moderate,” are the 
descriptions given of the state of trade, and the ‘‘ good” 
preponderate. It is evident, therefore, that the black- 
smiths of Scotland have little to complain of at the 
present time. 





Among the American working men’s expedition sent 
to this country by a syndicate of American newspapers, 
called the Scripps League, no fewer than sixteen of 
the deputation represent various branches of the iron 
and metal trades, and one coalmining, in the United 
States. The expedition is accompanied by a staff of 
newspaper correspondents, among whom one is the son 
of Nathaniel Hawthorne, the American author, an 
artist,a photographer, a courier and interpreter, and an 
advance agent. There are also among the deputation 
four American ladies representing women’s work of 
various kinds. The members of this deputation are 
visiting the various industrial centres of England, and 
are inspecting the more important works. All branches 
of engineering establishments and iron and brass 
foundries are being inspected, and the men take care 
to make themselves acquainted with the social condi- 
tion of the people in the towns they visit. It appears, 
from a casual observation dropped at the dinner at the 
Tavistock Hotel, that the Americans think that their 
output per man is greater than in this country, gene- 
rally speaking. The female portion of the expedition 
was much shocked by their visit to the chainmaking 
districts of Staffordshire. They had no conception of 
the kind of work performed by the women in that part 
of England. The officers of the various trade unions 
in the iron trades have been devoting some time to the 
members of the deputation. 


In the Sheffield and Rotherham district the men 
have peaceably accepted the advance given under the 
Midland Wages Board scale; but some of the iron- 
workers are already beginning to prepare for another 
advance in wages. They contend that they are entitled 
to a further 7} per cent., part of which was taken off 
during the depression in trade. They will, however, 
be doubtless governed by the cooler heads of their 
representatives, who are in a better position to judge 
of the relative value of the advance, in proportion to 
prices, than the majority of the men working at the 
furnaces, most of whom speak without any feeling of 
responsibility in the matter. Whereas those who 
represent them at the Wages Board know the grave 
responsibility of their position, when tendering their 
advice. 

In South Wales the ironworkers are preparing for a 
struggle in the matter of wages. Some allege that 
they ought to have 20 per cent. advance, others would 
be content with 10 per cent., but all agree in stating 
that their wages are much below that of the iron dis- 
tricts of England. Meanwhile, it appears that trade 
is vastly improving throughout the iron districts of 
South Wales in nearly all branches of that industry. 
The ironworkers of Wales are not in combination like 
those of their co-workers in the Northern and Midland 
counties, and they have no Wages Board to which to 
appeal in support of any advance which they may 
emand, 

The Cleveland ironmasters behaved somewhat hand- 
somely in the way they met the request of the blast- 
furnacemen’s appeal for an advance in wages, as 
reported in last week’s ENGINEERING. The 4 per cent. 
advance given not only dates back to July 28 last, but, 
if the ascertainment at the end of September falls 
short of 38s., the wages are not to be reduced during 
the next quarter. But after that the wages are to be 
ruled by the scale. 

In the North Staffordshire district the ironworkers 
have been rather jubilant over the payment of the 
advanced rates, which were paid in some instances 
from July 25 instead of from the 29th, as at first in- 
tended. The agitation against Monday work is being 
continued, but doubtless the men will be governed by 
the decision of the Wages Board on this point. There 
is some expectation of an extension of the Kidsgrove 
Iron Works, as Mr. Heath has acquired some new 
property which it is thought he is about to utilise in 
connection with the iron trade. 





The men of Durham deserve to be congratulated in 
the way in which they have submitted to the vote as 
regards the advance in wages. Their demand was for 
20 per cent. advance ; the offer of the masters was 10 

r cent. The question was put to the vote. The 

istricts decided by a majority of one vote to accept 
the masters’ offer. The majority, although a bare one, 
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has been honourably supported by the minority, and 
a struggle of large proportions has been averted. 
Never, perhaps, before has so narrow a majority such 
good reason to be satisfied with the attitude of those 
representing the very large proportion of the men on 
the other side. It is a case of excellent discipline, 
of good feeling, and of cordial co-operation on all 
hands. 

The miners of the Cleveland district have been 
ranted an advance of 5 per cent., dating back through 
uly, and an additional 24 per cent. advance for 

August, September, and October—no alteration, other 
than this, to be made until after the end of September. 
The total claim was for 10 per cent. advance, a com- 
promise of 74 being accepted by the representatives of 
the men. The miners at the Park Mines in this 
locality have been protesting against Sunday night 
shifts. It was decided not to work such shifts unless 
they were remunerated for such work. The vote to 
abandon Sunday night shifts was carried by forty-nine 
to twenty. 

The strike in the Somersetshire coalfields is not yet 
settled. The masters have refused to concede the 
10 per cent. demanded ; the men have offered to accept 
5 per cent. on the first pay day after re-commencing 
work, and a further 5 per cent. on October 5. This 
offer was sent to the masters. Meanwhile the men are 
being supported by the National Association at the rate 
of 1000/. per week, and the menare firm in their deter 
mination to stand out until the advance is conceded. 

The miners in South Wales are not making much 
progress either with their scale or towards securing an 
advance. A new vote has been taken, when the votes 
were: For giving power to the scale committee, 
33,112; against giving such power, 26,694 ; majority 
for, 6418. The whole matter now stands over until 
the 24th instant, when another conference will assemble 
to consider the reply of the masters, and to take action 
thereon. These conferences are keeping the whole 
district in a state of uncertainty, and it seems that 
little progress towards a settlement is being made. 
The men appear to be swayed to and fro, passing reso- 
lutions and then rescinding them. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 8, 1889. 

Tue general rush for crude iron during the past 
month has had the effect of hardening prices in all 
markets between Boston, St. Louis, at Cinthia 
Southern furnaces are sold up on all kinds of foundry, 
pipe, and mill iron. Pipe iron contracts for 50,000 
tons have recently been placed. Skelp iron contracts 
have also been booked in Pennsylvania mills, and 
several weeks’ work has been secured. No. 1 foundry 
iron is not to be had, except inferior brands, under 
thirty days. Standard brands can be delivered in 
thirty to sixty days, at 17.50 dols. to 18 dols. ; 1000- 
ton contracts for grey forge are coming in, at 15 dols. 
to 15.50 dols. The best offers the southern ironmakers 
have made this week were 14.75 dols. on dock. For 
the present southern iron is out of the question, as 
affecting prices here; but the western absorption of 
southern iron has been unprecedented. Freight rates 
are favourable to southern makers, and they have 
taken advantage of the fact. The present activity will 
probably lead to an increased output in the anthracite 
and coke furnaces of the north ; at present the anthra- 
cite output is 35,000 tons per week ; and bituminous, 
about 100,000 tons. The bar mills in all sections of 
the country are loaded up with business for a few 
weeks, The retail price of bar iron is 2 cents for 
refined at store, and 1.80 at mill. Nails are 2 dols. 
per keg in small lots, and 1.80 dols. to 1.90 dols. in car 
lots. Cast-iron pipe me from 28 dols. to 32 dols., 
according to diameter. Wrought-iron pipe discounts 
have declined, advancing the price, and a further 
advance is probable. Plate iron has also moved up a 
trifle, on small buyers who were caught without stocks. 
This week contracts in Pennsylvania structural works 
have aggregated 25,000 tons ; much of this material is 
not to be delivered until late in the season. 

The general volume of business throughout the 
country is increasing. A good deal of new mileage is 
projected in the trans-Mississippi region, but capital 
is loth to take risks at present. 





LATHES AT THE PARIS EXHIBITION. 

Two lathes are shown at the Paris Exhibition by 
the Maschinenfabrik Oecerlikon, of Oerlikon, near 
Zurich. These we illustrate on page 207. The 
smaller is 6.3 in. height of centres, and will take 
in an object 59 in. long. The lathe is a good solid 
job and is provided with a lead screw and change wheels. 
t is self-acting both for sliding and surfacing. The 
large lathe is of 11.8 in. centres, and of 118 in. betweer 
the centres. It is provided with rack and shaft and 
is self-acting in sliding, surfacing, and screw cutting. 
The gearing of the lathe is conveniently covered for 
the protection of the workmen. The change of the 
direction of the slide is effected by clutches in the 
transverse slide, 





THE EXPLOSION OF A MAIN STEAM PIPE 
AT DEPTFORD, KENT. 

THE following is the report of the inquiry made by the 
Consultative Branch of the Board of Trade into the recent 
explosion of a steam pipe at the works of the London 
Electric Supply Association, Limited, at Deptford. 


Consultative Branch, Marine Department, 
Board of Trade, 
Bedford-street, Covent Garden, London, W.C., 
May 11, 1889. 

Sir,—I have the honour to submit the following report 
of a preliminary inquiry made by me with respect to the 
above-mentioned explosion : 

Date and Place.—The casualty occurred at 11.35 a.m. 
on the 9th ultimo at the works of the London Electric 
Supply Corporation, Limited, Stowage Wharf, Deptford. 

Name and Address of Owners, &e.—The Earl of Craw- 
ford and Balcarres is chairman of the corporation ; Major 
Charles B. Waller is manager and secretary ; Mr. S. Z 
de Ferranti, Charterhouse-square, E.C., is engineer ; and 
Captain Vincent Stephen, 9, Blackheath Rise, Lewisham, 
is resident engineer. The principal offices of the corpora- 
tion are at 8, ‘Kdelphi Terrace, Strand, W.C. 

Persons Killed or Injured.—The following are the 
names of those who received injuries, and the nature of 
the latter in the case of the survivors: 

1. Joseph Selway. Died on the way to hospital. 

2. James Sharrocks, Injury to back and spine, arms 
scalded. 

3. James Atherton. 
face and arms. 

4. Joseph Owen. 
part of body. 

5. James Killrow. 
and arms. 

6. Alfred Holden. Scalded on forehead, injury to knee. 

7. Thomas Brown. Scalded on back of head and neck. 

8. J. Brown. Shoulders, back, and left arm injured. 

9. H. Hilliar. Cut on head, and left wrist injured. 

10. Albert E. Chapman. Injury to knee. 

11. J. Clark. Severely shaken. 

Note.—1, 5,7, and 10 were labourers in employ of cor- 
poration. 

2, 3, and 4 were engine erectors in employ of Messrs. 
Hick, Hargreaves, aaa Co., Bolton. 

8, 9, and 11 were labourers in employ of Mr. J. T. Fir- 
bank (contractor). 

Description and Principal Dimensions of the Pipe and 
Process of Manufacture.—The pipe which gave way was a 
“bend ” or ‘‘ elbow” of copper, the inner radius, at the 
throat of the bend, having been about 10}in., and the 
distances from the faces of the flanges to the intersection 
of the centre lines through the two portions of the bend, 
which were at right angles, were, respectively, 4 ft. and 
1 ft. 6 in. 

The internal diameter was 9 in., and the original thick- 
ness of the sheets from which the elbow was manufac- 
tured, was } in., but this had become slightly reduced in 
the working at various parts. The copper was supplied 
by Messrs. Williams, Foster, and Co., lille firm 
has since sold the business to a limited company—and the 
bend was made from two strips, 4 ft. 7 in. by 1 ft. 2§ in. 
by #in., and 5 ft. Gin. by 1 ft. 28 in. by 3 in. respec- 
tively, the latter, being the longer, forming the back of 
the bend. 

The sheets having been shaped to form the two sides of 
the bend, the edges were thinned, by hammering, to form 
the scarf of the joint, the length of lap, according to the 
usual practice of the firm, being about § in. The two 
parts were then drawn together by wrought-iron clamps, 
or by strong wires, and then brazed. In the latter opera- 
tion two coppersmiths were employed, one to look after 
the inside, and the other to watch the bottom of the seam 
over the fire. The seams were cramped in two places in 
order to assist in keeping the laps together as much as 
possible during the brazing. After the pipe was brazed, 
it was planished, and the flanges were then brazed on. 
The flanges used were 15}% in. in diameter externally, and 
9; in. internally, and gin. thick, the portion immediately 
surrounding the pipe being 14 in. deep; eight 14 in. holes 
were drilled in each flange. The position of the bend 
which failed is shown in Figs. 5 and 6, and Figs. 8, 9, 
and 10 give views of this pipe after the occurrence of the 
explosion. 

The spelter used was composed of copper and zinc in 
a proportion of eight parts of the former to seven of the 

atter. 

Name of Maker of the Pipe.—The pipe was made by 
Messrs. Isaac Storey and Sons, coppersmiths and brass- 
founders, Knott Mill, Manchester, and was one of four 
similar bends supplied by them to Messrs. Hick. Har- 
greaves, and Co., Soho Iron Works, Bolton, which firm is 
constructing the extensive machinery now being laid down 
at the Deptford Works of the Electric Supply Corpo- 
ration. 

Particulars of Repairs.—The erection of the engines, 
&c., has not yet been completed, and no repairs have 
hitherto been necessary. 

Persons or Companies who have Inspected the Pipe.—The 
elbow, before being sent from Messrs. Storey and Sons’ 
works, was, it is stated, carefully examined and subjected 
to hydraulic pressure. One flange is marked ‘360 LBs. 
TEST PRESS, E. 13, 14,” and is intended to be a record of 
the test, which does not appear to have caused any defect 
to exhibit itself. 

Mr. William Inglis, M. Inst. C.E., who is chief engi- 
neer at Messrs. Hick, Hargreaves, and Co.’s works, 
examined the pipes when they were received, and con- 
siders that they were, to all appearance, satisfactory. He 
thinks it probable that, following his firm’s usual rule in 
the case of copper pipes, the bend would have been re- 


Injured internally, scalded about 
Scalded about face, head, and lower 


Cut in the head, scalded about face 


tested by them, but it is not certain that such was done in 
the present instance. 

The engines, &c., were not inspected on behalf of any 
company, nor were they insured. 

Nature of the Explosion and Part which Gave Way.— 
The copper bend failed close to the brazing for a length 
of 154 in., near the middle portion of the pipe, the frac- 
ture, after extending at either end through the unbrazed 
portion of the copper, ran partly round the flange, and 
then, for a distance of 8 in., again ran parallel to the 
seam at one end, as will be clearly seen from the engravings. 
The pipe was drawn out of its lower flange, which was 
bolted to the cast-iron pipe (marked A on Fig. 5), and 
the latter, by the reaction of the issuing steam, was 
violently displaced, in consequence of which the piers 
which had supported three of the horizontal lengths of 
cast-iron piping were overturned and two of the pipes 
were fractured as shown, the steam continuing to be dis- 
charged at B until shut off at the boilers. 

The destruction of the bend was complete, and, as far 
as I am aware, the failure exceeds in extent that which 
has been recorded in any previous instance where a 
copper pipe has given way, 

Cause of the Explosion.—I am of opinion that the pre- 
sence of water in the range of piping was the immediate 
cause of the explosion. The walleninahie in the copper 
elbow was, however, very defective, and although the 
bend was designed to possess a nominal factor of safety of 
about ten, it is extremely probable that it would soon 
have failed, under steam, at the working pressure. 

Whether or not the elbow, had it been well made, 
would, on the occasion of the explosion, have resisted the 
pressure within it, cannot be decided with the data now 
obtainable, but there is reason to think that the pipe 
would have stood had it been originally sound. 

General Remarks.—Of the extensive plant which is 
being laid down at Stowage Wharf, Deptford, for the 
eee of generating electricity to hight the City and 

Vest End of London, twelve boilers and two engines have 
been erected, but, although the principal portions of the 
work have been placed in position, they are not yet ina 
finished condition. All the boilers have been supplied by 
the Babcock and Wilcox Company, and the safety valves 
are to be loaded to 200 Ib. per square inch. Each boiler 
is fitted with a stop valve, and pipes from these are led to 
wrought-iron drums, one drum being fitted for each bat- 
tery of three boilers. A range of steam pipes is led from 
each drum to what is called a receiver, placed in the base- 
ment of the building. The arrangement of pipes from 
the boilers are shown on Fig. 1, which also gives the 
positions of the stop valves fitted on these pipes near the 
receiver. With the exception of the short curved pipes 
attached to these stop sts ay which are of cast iron, and 
of the bends, which are of copper and brazed, the remainder 
of the pipes now referred to are of wrought iron, about 
4 in. thick, having their flanges screwed on and subse- 
quently brazed. At the time of the explosion steam was 
being supplied by six boilers, three of which were con- 
nected to the receiver (see Figs. 2, 5, and 6) at C 
and the others at D, the total lengths of the steam 
piping intervening being about 57 ft. and 90 ft. respec- 
tively, and the vertical distances between the centres of 
orifices on receiver and those of the upper horizontal por- 
tions of the pipe being 21 ft. 10 in. ona 23 ft. 10 in. in the 
two cases. It is stated that the curved pipe near the 
receiver was tested by employés of the Electric Supply 
Corporation, and the other pipes and bends between the 
boilers and receiver were fitted by them, but were said to 
have been tested by the Babcock and Wilcox Company, 
by whom they were supplied. 

The two sets of engines were manufactured by Messrs. 
Hick, Hargreaves, and Co. ; they are compound and fitted 
with Corliss valve gear on both cylinders, the latter bein 
28 in. and 56 in. in diameter, with a stroke of 4 ft. Each 
set of engines is intended to drive a large dynamo, and is 
designed to work at 180 lb. pressure per square inch and 
at 70 revolutions per minute to indicate 1500 horse-power. 
Figs. 5 and 6 fol the general arrangement of steam 
piping. It will be seen that copper bends are fitted at E, 

*, G, and H, but, the remainder of the piping is of cast 
iron, extending from the “‘ receiver” to the high-pressure 
cylinders, the difference in height where the pipes are 
connected to these being fully 26 ft. The lower horizontal 

ipes were supported by brick piers, one under each 
ength, a small iron roller being placed between the pipes 
and piers to enable the former to move freely as their 
lengths varied with the temperature. The cast-iron pipes 
between the receiver and the bend E (the failure of which 
is the subject of this inquiry) were 10 in. in bore and about 
1 in. thick, the flanges being 1,4, in. thick and connected 
by ten 1-in. bolts, ‘The piping above the bend E was 9in. 
in bore. 

No drain-pipes were fitted at any part of the ranges of 
steam piping, but to the bottom of the receiver two “‘ auto- 
matic” traps were connected b — gas piping; these 
were the only means provided for freeing pipes and 
receiver from water. 

The receiver, and the piping between that and the high- 
— cylinder, were supplied and fitted by Messrs. 

ick, Hargreaves, and Co., and the copper bends were 
introduced with a view to better provide for the effects of 
expansion in each range of piping. With respect to the 
thickness and workmanship, the following extracts from 
correspondence which passed between the makers of the 
engines and Messrs. Storey and Sons show that those con- 
cerned were alive to the necessity of using great care in 
the operation of brazing and of employing copper of suffi- 
cient thickness, 


“* Messrs. Hick, Hargreaves, and Co., to Messrs. Isaac 
Storey and Sons. 
** June 22, 1888. 
‘“*Weare in need of copper pipes as sketched below. 








Kindly quote us price for them, and state thickness and 
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other particulars.”. . . (Then followed sketches of pipes 
and particulars of pressure.) 
** Reply. 
** June 25, 1888. 
“In reply to your esteemed inquiry, we beg to hand 
you at foot our © page quotation for the work specified, 
and shall be glad to receive the favour of your orders. 
+ “For ten copper pipes, with flanges 1 in. thick to 17in. 
and { in. thick to 10 in. and 9 in., viz: 
“2-17 in. bore x 9 B. W.G. bends. 
od ee e », Straight. 
eRe. oy KD », bends, 
4-9 ” ” x 5 ” ” 
* n * * * 
** Messrs. Hick, Hargreaves, and Co., to Messrs. 
Isaae Storey and Sons. 
** June 26, 1888. 
‘ We have your quotation of yestecday for copper pipes. 


strength for the size of pipe being that in successful use 
in a great many cases for 1601b. pressure per square inch. 

“* If favoured with your order we will give very careful 
attention to the making of these pipes, and for our own 
part feel quite confident of the result. At the same time 
we are quite prepared to modify the thicknesses to 
your instructions.” 


“* Messrs. Hick, Hargreaves, and Co., to Messrs. 
Isaac Storey and Sons. 
: ** July 7, 1888. 

“* Referring to your quotation of the 25th ultimo and 
your letter of the 27th, we now send you an order for the 
copper pipes referred to. The large pipes for 15 lb. pres- 
sure are exhaust pipes for high-pressure engine, and no 
doubt the thickness you give will suit for them, and the 
same for the 100 1b. pressure pipes, 10 in. bore; but for 
the 180]b. pressure pipes, 9 in. bore, we should like to 
look into the matter further, and will write you later on 








180 Ib. pressure, which we ordered on the 7th instant 
your no me thickness was 5 B.W.G. We think these 
pipes for 180 lb. pressure would be better if made a little 
thicker, but we would leave this with you, impressing 
upon you the need for good workmanship on all these 
pipes, and great care in making the seams, that there 
is no burning, &c. Kindly inform us how soon you will 
deliver them.” 
“ Reply. 


_“In reply to your favour we propose to make the 9 in. 
diameter pipes of 4 B.W.G. copper (} in. thick), and have 
put them in hand accordingly. 

“We will urge forward the whole of the pipes and 
make delivery as soon as possible (three to four weeks).” 

Mr. Henry Storey, a member of the firm who made 
the copper bend, stated: ‘‘I do not know that we have 
made any tests of copper, we generally take 30,000 Ib. in 
our calculations. I have no data as to any pipe we might 
have tested to destruction. I have examined the bend 
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CENERAL ARRANGEMENT OF PIPES BETWEEN ENGINES AND RECEIVER 





Tn view of the high pressure which some of these pipes 
have to carry, wil 


sume serious accidents happened with copper pipes, which 
make us rather anxious. We should like to have not only 


the tests you propose, but also what you can guarantee | 


these pipes to stand.” 
** Reply. 
** June 27, 1888. 
“Tn reply to your favour re copper pipes, we are quite 
satisfied that the thicknesses we have specified are sufficient 
for the working pressures you mentioned. 
‘The pipe that burst on the s.s. 
inside by } in. thick* (the thickness we have specified for 
your pipes 9in. bore); and the investigation ait that 
the copper had been burnt by lack of care in 





* This is erroneous; the internal diameter was 93 in., | 
and the thickness .276 in. in the case referred to. | 


you kindly say if you are quite satisfied | 
as to thickness. Not long since, perhaps you are aware | 


wrazing, the 


€.F.G.H. are Copper bends ‘ remaurung pipes are of Cast -won. 


| concerning the thickness of copper for them. We wish 
you to note that we understand your quotation to include 
proper testing of the pipes, and to have the test pressure 
stamped upon the flanges of each pipe, and a certificate of 
the test to be sent to us without extra charge. Kindly 
give this matter your careful attention, and ae special 
|care to the pipes which have to carry the high steam 


| pressures.” 
“ Reply. 
* July 9, 1888. 


“We thank you for your esteemed order for copper 
| pipes, which shall receive our best attention. 


was 12in.| ‘‘ Your instructions as to testing shall be carefully 
| carried out.” 


** Messrs. Hick, Hargreaves, and Co., to Messrs. 
Isaac Storey and Sons. 
“* July 9, 1888, 
‘* Referring to the four pipes, 9 in, in diameter, to stand | 


| which gave way. I do not think the work is perfect ; it 
| is not as good as it might be. ad we known it to be in 
the condition it was we most certainly would not have 
allowed the pipe to be used in any work. The pipe failed 
through the brazing for a length of about 15 in. From the 
appearance of the fracture I conclude that a flaw, extend- 
ing to about half the thickness, existed. I think it was 
possibly caused in hammering after the brazing.” 
It would accordingly appear that nothing suspicious 
was detected in the outward appearance of the finished 
| bend, or the latter would not have been allowed to leave 
| Messrs. Storey’s works. : 2 
Had it, however, been examined with care, I think 
some of the defects might have been discovered, although 
these may in some cases remain hidden. There is g 
reason to believe that more reliable work would be pro- 
duced if the manner in which a pipe resists internal stress 
were better understood by coppersmiths generally. _ 
As it appeared after the explosion, the inferior quality 
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THE STEAM PIPE EXPLOSION AT DEPTFORD. 











of the workmanship was most evident. Considerable 
pa of both seams were very open, the spelter 
laving run through, and the effective thickness of the 
copper at the fractured joint was reduced, in consequence 
of this and of the seam having ‘‘ drawn,” to about ; in. 
At one part, where a flaw existed on the outside of the 
inner lip of the scarf, the thickness of copper remaining 
did not exceed ;\; in. 

The fracture at the part where the elbow first gave 
way presented a ragged appearance. Covered on the 
inside by a thin streak of spelter, the copper, which did 
not exhibit the characteristic silky appearance, but was 
more or less granular and without lustre, had a thick- 
ness varying from zs in. to 4 in. in the length of 
154 in., where the rent followed the outside edge of 
the seam, the latter being open in several places. 
Adjacent to the copper was the coarsely granular lip of 
the outside lap. is had been fused in many places 
and was, for the greater part, covered with the spelter 
which had run through the joint while over the fire. 
The seam on the inside was also considerably open at 
different parts. The lower flange, which te been 
blown off had, clearly, been but slightly attached to 
the Pipe 5 it appeared to have been brazed at the upper 
edge, but the brazing of the remaining part of the flange 
next the pipe was defective, and it required little examina- 
tion to see that the brazing of the other flange was also 
very unsatisfactory. 

With regard to the part which yielded first, it is evi- 
dent from its appearance that the seam had “drawn” 
while over the fire, and that the outer lip of the scarf had 
been in some places washed away by the molten spelter, 
the free zinc in which would rapidly combine with the 
copper and form an alloy whose melting point would be 
considerably lower than that of pure copper. The seam 
while being brazed was, doubtless, cual charged with 
spelter, and the man who was watching the inside of the 
pipe should have become aware that the spelter had 

‘drained ” or run through. The second man, who closed 
up the joint with an iron “paddle” which protects the 
seam from the heat of the fire, and thereby temporarily 
stops the “‘ draining,” should also have seen that the joint 
was defective, for it is apparent that the outer lip of the 
scarf was severely bette as pointed out. 

No. 1 engine had been tried under steam before the day 
of the explosion, and in this way, since the pipes were in 
free communication, steam was on one or two occasions 
within the bend which exploded, the pressure ranging 
from 45 lb. to 120 1b. per square inch. 

On the day of the explosion steam was admitted to No. 2 
engine for the first time, at 10.20 a.m., and the engine was 
kept running, for about twenty minutes, at about 35 revo- 
lutions per minute, the pressure varying from 75 lb. to 
85 Ib. per square inch. At 10.50 a.m. No. 1 engine was 
started, the pressure rising from 100 lb.. to 135 lb. per 
square inch, and the revolutions being 65 to 70 per 
minute. This engine was stopped a little before 11.30 


a.m. 

About 11.35 a.m. the pressures on the boilers being 
152 lb. per square inch, preparations were made to again 
start No. 2 engine. It had been “barred round” four or 
five times by a small engine fitted for that purpose, and 
Sharrocks had just commenced to open the engine stop- 
valve when the explosion occurred. 

The bend had been, altogether, subject to steam pres- 
sure for about 44 hours, the pressure varying from 45 lb. 
to 152 1b., the latter pressure being on the pipe for a short 
time only. The construction of the stop-valve referred to 
will be seen from Fig. 7; on turning the wheel the 
small valve is first lifted, but the large valve is not lifted 
until the spindle has revolved twice and the small valve 
moved through a distance of 4 in. 

The arrangement of piping has been already explained, 
the pipes dipping through a considerable distance in 
passing from the boilers to the ‘‘receiver” and rising 
again through a somewhat greater distance to the 
cylinders. It is stated by Mr. } 2 Ferranti that the pipes 
were placed in the only position available for them ; and 
if they had been led directly from the boiler drum _ to the 
cylinders they would have interfered with the working of 
the traveller. With regard to the arrangement, Mr. 
Inglis writes : 

“With reference to our conversation about overhead 
and underground steam pipes, although our practice is to 
use the former arrangement by preference, still it is quite 
common to have the steam brought into the engine-house 
below the engine-room level. Indeed, some makers of 
mill engines follow this practice altogether. We exhibited 
one of our Corliss engines at the Inventions Exhibition, 
London, and also at the Manchester Exhibition, and in 
both cases we received our steam supply from underground 
mains. At the Manchester Exhibition there was a large 
main from ten boilers (each 30 ft. long 8 ft. in diameter) 
100 lb. pressure. At Deptford I think any other arrange- 
ment would not come in so well, considering the number 
of engines there will be, and there should be no difficulty 
about it. 

‘* About the expansion joints on the line of a from 
the steam receiver to the pipe which burst, I feel quite 
sure the arrangement adopted of taking the expansion by 
bends in the pipe, which is our universal practice now, 
was perfectly good. A stuffing-box joint in the line of 
pipe would have meant a force of about 9 tons, tending to 
separate the pipes, which of course for — would have 
to be prevented by lock or safety bolts on the expansion 
joint, making it practically same as the solid pipe.” 

While the arrangement adopted was probably, to some 
extent, unavoidable, it necessitated particular attention 
being paid to the means of draining water from the very 
long range of piping introduced, and I do not think it can 
be claimed that fitting the two j in. pipes to the bottom 
of the “‘receiver” and connecting them to traps was 
sufficient precaution to insure that the steam pipes were 





free from water in view of the condensation, possible 
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sriming, &c., which might have been expected to occur. 

he pipes, &c., were uncovered ; the condensation was 
therefore greater in amount than will result when the 
work is completed. Still, I am of opinion that the drain 
fittings were inadequate, and that it is necessary to make 
further provision to satisfactorily meet the case. The 
** receiver ” fulfilled to some extent the office of a ‘‘ sepa- 
rator,” but there were no means provided to enable the 
quantity of water lying in it to be ascertained ; and there 
was no doubt a considerable quantity carried from the 
boilers with the steam. 

The defective condition of the pipe rendered it quite 
unfit to be employed as a steam pipe for any considerable 
pressure, and i think its failure, under favouring circum- 
stances, was only a question of time. The greatest steam 
pressure known to have been upon it was 152]b. per 
square inch, while the boiler safety valves are to be loaded 
to 200]b. per square inch, The cold water pressure to 
which it is said to have been subjected is 360]b. per 
square inch, and the nominal factor of safety was fotoniied 
to be ten. If the actual factor had approached this, the 
pipe would have experienced no harm had it been tested 
te a much higher pressure, and I would consider this to 
have been a prudent course to have adopted, seeing that 
the stress set upon the bend by the expansion of the 
remainder of the piping would add greatly to that due to 
internal pressure, and that the cmele strength of copper 
is materially reduced at the temperature corresponding to 
the intended working pressure in this case. With regard 
tothe factor, however, it should be remembered that, in 
brazing on the flanges, the end portions of the pipe are 
annealed and cannot afterwards be planished. In addi- 
tion, the elastic stress of annealed copper is seldom more 
than one-fourth of the ultimate, which for purposes of 
calculation it is advisable not to assume higher than about 
24,000 lb. per square inch at ordinary temperatures. 

When the explosion occurred, the engine stop-valve was 
being opened by Sharrocks, who, as a most experienced 
man, would have exercised all the care that could be 
taken with the existing fittings. The pipe was com- 
pletely destroyed ; this, and other circumstances, point to 
the probability of some water being in the pipe, and that 
the explosion was immediately due to its presence. The 
extent to which water was present cannot be ascertained. 
It would appear improbable from collateral circumstances 
that the pipe would have given way had it been sound, 
but this cannot now be well determined. 

Since writing the above the remaining bends were sub- 
jected to hydraulic pressure in my presence at Messrs. 

ick, Hargreaves, and Co.’s works. The following were 
the results : 

Bend G (corresponding in position to that which burst, 
see Fig. 6) failed at 670 lb. per square inch. The 
fracture was 2}in. long and about } in. open at widest 
part, and ran parallel to the seam, 1§ in. from the edge of 
the outside lap and 104 in. from the flange. The fracture 
was discoloured for about three-fourths of its depth at the 
middle part. It had the appearance and was ascribed to 
the presence of a flaw in the original sheet, such as is 
occasionally met with. While it is probable that the low 
pressure at which this bend failed was due to the cause 
referred to, although the fracture occurred at a part of 
the elbow where a considerable amount of work had been 
put upon it, still an incipient crack might have been 

sroduced by the hammer and subsequently been developed 
os internal pressure, such as destroyed the bend which is 
the subject of this report. 

Bend F ultimately gave way at a pressure of 1100]b. 
per square inch. The fracture followed the outside seam 
fora length of 84in., commencing ?in. from the flange 
which was further from the elbow. The opening was 
}} in. at the widest part and the flange was drawn in 45; in. 
at the circumference of the pipe. The fracture was partly 
discoloured, the bright portion, at the thinnest place, 
being about 4 in. thick. The seam had evidently “drawn,” 
and it gave way through ed of the lap, where it had 
been thinned down. The brazing of the Seton to bends 
F and G did not appear to be perfect, but resembled that 
of the flange left upon the exploded pipe. 
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The remaining bend H withstood an hydraulic pressure 
of 1200 Ib. per square inch without appearance of distress 
except the drawing of the flanges, owing to the pressure 
on the blank ends, which were unstayed. This caused the 
joints to give trouble, and the test was temporarily 
abandoned. I have since learnt that the bend gave way 
when the pressure reached 1300 lb. per square inch, close 
to the flange of the short end, the length of fracture being 
ljin., and the widest opening 4 in. 

The positions of all the fractures are, for convenience, 
shown on one sketch (Fig. 4.) 

These pressures, had the pipe been cylindrical and of 


the thickness intended, would have produced stresses of | this will, in a great measure, depend upon the quality of 


12,060 Ib., 19,800 Ib., and 23,400 lb. respectively in the | the copper used. 
metal of which the pipes were formed, and the apparent| Other attempts have been made with a view to give 


factors of safety in the three cases would have been 3.7, 
6.1, and 7.2 when the internal pressure was 1801b. It 


| semagee confidence in the use of copper pipes, but these 
| have not yet, I think, been subjected to sufficient trial 


would therefore seem probable that the bend which | to prove that they will meet the case. Some of the 


exploded possessed a very low factor of safety originally. 


he difference between the expected and the actual 


| suggestions are, however, of such a nature that they do 
/not appear to be designed to strengthen the pipes, but 


resistance of these bends can be seen from the Table given | merely to limit the extent of fracture in the event of an 


above. 


the cause of failure, a sample of the copper taken from 
the exploded bend was forwarded by Messrs. Storey and 


Co. to the Assay Office and Laboratory Mining Offices, | 
t was found to, 


Swansea, and was there analysed. 
consist of : 


Per cent. 
Metallic copper a 98.64 
am arsenic... va aos ae 0.50 
a lead a = ae ms 0.15 
os nickel aoe ase i oes 0.22 
me iron ... ses i = -.. “eaee 
bismuth _... = af .. Trace 


With respect to the quality of copper, I would remark 
that while, on the one hand, it is asserted that ‘‘ a good 


ordinary merchantable copper is seldom purer than 984! 


per cent.,” I am informed by Messrs. Storey and Co. that 

‘we have been making inquiries among our other friends 
in the trade, and experts, and find that the general 
opinion is that sheets, to stand good working, should 
contain from 99 to 99.25 per cent. of pure copper. The 
general opinion as to the effect of arsenic seems to be 
that 0.5 per cent. would not cause any serious difference 
to the metal. The small amount of lead present is less 
than that usually found.” 

The following is an extract from a letter written by a 
firm with regard to samples of the copper which had been 
cut from the exploded bend : 

“* Upon ‘applying our usual tests, we find it gives way 
much sooner than it ought to. We are not prepared to 
say definitely whether the copper has been injured in the 
brazing or not, but we think not. 
ae ——— tous rather that the copper is weak in 
itself, and would be not unlikely to give way when being 
worked by the coppersmith. We imagine that this 
might not show much at first, although the fibre would 
be really ruptured, but that pressure from the inside 
would afterwards develop distinct cracks.” 

Taking all the circumstances into ‘consideration, it is 
only reasonable to conclude that the material supplied, 


bend of such small radius, was not of the superior quality 
which it is desirable to employ for such purposes. 

Notwithstanding the many suggestions which have 
been made in view of the high pressures now employed, 
the question of means of obtaining reliable copper steam- 
pipes is, I think, not yet satisfactorily solved. 

A firm is, I understand, about to Le down machinery 
with the intention of producing solid-drawn pipes of con- 
siderable diameter ; but if copper is liable to inherent 
defects, it is clear that this method of manufacture alone 
will not insure sound pipes being produced, but it must 
be supplemented by means to insure that the copper is 
free from defects before the work is begun, and that 








none are produced during the process of drawing, &c., and 


With a view of throwing as much light as possible on | 


in view of the amount of work necessary to produce a| 


| explosion, 
he engines and boilers are, in this case, in a spacious 
building. Had the explosion occurred in a confined 
space, as on board ship, in all probability no person pre- 
sent at the time of the explosion pac have escaped 
with his life. 
Iam, &e,, 


Witutam H. Wooprnoree. 
The Engineer Surveyor-in-Chief, Board of Trade. 


Observations of the Engineer Surveyor-in-Chief. 

The explosion was caused by the deficiency of strength 
of the brazed copper bend to resist the pressure brought 
upon it. The brazing of both seams and flanges was 
defective, and circumstances make the presence of water in 
the bend most probable. It is a moot point whether the 
defective pipe could have stood long even if it had been 
kept clear of water ; it appears on considering the strength 








of the corresponding bend on the other engine that both 
had a much lower factor of safety than is desirable. The 
results of the hydraulic tests recorded in the report are 
interesting, as it will be observed that it is stated in the 
report that the factor aimed at was ten. 

he whole subject of copper pipes requires careful 
investigation, and the information given in this report 
will be of value. None of the methods which have been 
suggested of strengthening copper pipes have been proved 
to give absolute security. 

n this case one man was killed and ten others were 
injured by the explosion, which fortunately took place in 
a large open building, or the consequences would have 
been more serious, 

THomas W. TRaIL. 
The Assistant Secretary 
Marine Department, 
Board of Trade. 


New York.—Coloniel Gillespie, in a report upon New 
York Harbour, states that the Hell Gate improvement 
will be completed within four years. For the continuation 
of operations an appropriation of 32,0001. is solicited. It 
is also proposed to expend 40,000/. in 1889-90 upon the im- 
provement of the Hudson. 








Larepo.—The Mexican National Railway will have 
‘large car works and machine shops at Laredo, Texas. 
| The buildings are constructed of Laredo brick, with iron 
| truss roofs. The total cost of this plant will be —— 
| of 120,0007., and 1000 workmen will be employed. On 
| the completion of these machine shops the machinery now 
|in shops at Corpus Christi, Texas, and New Laredo, 
| Mexico, will be removed to Laredo. During the past 
|eighteen months enterprises have been inaugurated in 
| Laredo, involving millions of dollars of northern and 
| eastern capital, which has been attracted to Laredo by its 
| abundance of raw material, cheap labour, superior coal, and 
| excellent water power. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECO 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883, 

The number of views given in the ification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
tenn is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adverti. t of the pt a yplete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES, 


4270. B. A. Fiske, U.S.S. “Atlanta.” Improvements 
in the Method of and Apparatus for Controlling or 
Re: ting the Movement of Electro- Dynamic 
Motors or of ery or Apparatus Propelled or 
Driven thereby. [lld. 6 Figs.) March 20, 1888.—Fig. 1 
shows an electric motor provided with the improved apparatus, 
and Fig. 2 is a diagram of the regulating resistance. i¥ is the 
armature and B the field magnet of an electro-dynamic motor. 
Brushes a, a1 bear on the commutator. Eis adrum ona shaft F 
in line with the armature shaft. This drum has external contact 
plates b, b1, b?, &c., separated by insulation, to which resistances r 
are connected. The shaft F carries a pinion G, with which engages 
a large toothed wheel turned by a crank H. The wires 1, 2 of 
the supplying circuit are connected to brushes ¢, cl, which bear, 
one on a collar d insulated from shaft F, the other on an insulated 
collar di}, A wire extends from d to the interior of drum E. The 
motor being connected to the machine to be driven, the operator 














revolves the shaft F at the same speed, and in the same direction, as 
the armature shaft, so that rollers f, f1 carried by the spring arms g 
will remain in the same position on the surface of the drum E as 
originally adjusted. For instance, if placed on plates b and b4, the 
motor will continue to run at its highest speed, there being no 
resistance in its armature circuit, but if the speed is to be lessened 
the crank is turned more slowly, whereupon the more rapid rota- 
tion of the armature shaft will carry the rollers over to another 
part of the drum, that is, to plates b!, b5, whereby portions of the 
resistance will be placed in circuit and the speed of motor at once 
reduced. To stop the motor, the operator stops the crank, the 
armature continuing to turn for a moment until the rollers reach 
the plates b3 and b7, when the circuit will be broken and the motor 
will stop. To reverse the direction of rotation, the motion of the 
crank is reversed, whereupon E will be shifted at once so as to 
bring the rollers into — positions on the drum, and so 
reverse the direction of the armature current. (Sealed April 23, 


4425. P. J. Charles and L. Hanson, Halifax, and 
R. H. Fowler, Leeds. Improvements in mo- 
Electric Machines or Motors. (Sd. 2 Figs.) March 22, 
1888.—According to this invention, instead of the low resistance 
wire helix commonly employed in dynamo-electric machines, there 
is used a sheet or sheets of metal of the required sectional area, 
wound around the iron core in the form of a roll, each convolution 
of which covers the entire length of the core or limb of the magnet. 
a, @ are the magnet cores, magnetically connected by the iron base 
b, and ¢, ¢c are their pole-pieces, between which there is, as usual, 
the cavity in which the wound armature rotates. d, d are sheets 





of copper wound around the magnet cores in the form of a roll, 
each turn covering the entire length of core. The sheet metal is 
insulated by means of paraffined paper or calico, vulcanised fibre, 
or in other usual fashion. The roll is connected up by folding 
over the end of the sheet and soldering or rivetting thereto a flat 
copper conductor of sufficient sectional area, and this is coupled in 
series between one of the collecting brushes and one of the 
terminals of the machine. e, e are the higher resistance shunt 
coils, which are, as usual, of insulated wire. These coils are pre- 
ferably outside the roll d, as shown, but the roll might be on the 
outside. (Sealed April 23, 1889). 


LAMPS. 

2179. M. Wheeler, Ottawa, Canada. Improvements 
in Incandescent Electric Lamps, (6d. 3 Figs.] February 
13, 1888.—This invention consists in the combination of a holder, 
frame, or cup, filled with an amorphous mass of zirconia, with a 
number of pairs of carbons which extend into the frame or cup 
and around the points of which the zirconia is ked, each pair of 
carbons being connected to opposite poles, whereby the currents 
flow in opposite directions, meeting and passing each other at a 
common centre. (Sealed June 15, 1888). 


2438, R. Lan Berlin, Germany. Improve- 
ments in the ee ae of Illuminat; 4 Con- 
ductors for Incandescent Electric Lamps, [(6d.] Feb- 
ruary 18, 1888.—This invention consists inf forming the conductor 


or filament of electric incandescent lamps of an inner mineral vein 
or core of one or more of the oxides of calcium, magnesium, 
barium, strontium, aluminium, beryllium, cerium, lanthanum, 
didymium, erbium, terbium, yttrium, and gallium, and one or 
more of the oxides of titanium, uranium, zinconium, molybdenum, 
and thorium, the said vein or core being coated with carbon, 
silicon, or boron. (Sealed March 1, 1889). 


3968. J. W. King, London. Improvements in 
Electric Arc Lamps. [8d. 3 Figs.) March 14, 1888.—The 
feed of arc lamps is regulated by the use of a solenoid with fixed 
core, together with a movable hammer, the blows of which upon 
the fixed part of the device cause the descent or ascent of the 
tube carrying the carbon-holder, the regulation of the speed of 
the blows being actuated by any of the ordinary devices in use 
for making and breaking contact. With this device may be joined 
a relay, so that the hammer will only come into play when the 
relay puts the parts in circuit. The solenoid od ang in shunt 
to the main circuit, the mode of making and breaking the circuit 
through this solenoid being accomplished in various ways, one 
of which, shown in Fig. 1, consists in the use of two springs 
m and n insulated from each other and connected so that when 
pressed together the circuit round the solenoid is closed, and so 
adjusted that when they are free from the pressure caused by the 
hammer D being pulled against them by the spring E, they stand 
slightly apart, but when the hammer is pressed against them by 
the spring the points are in contact with the projecting piece on 
the hammer, and with each other, and when in this position if the 
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lamp is burning with the proper length of arc, the shunted current 
flowing through the solenoid is not of sufficient strength to move 
the hammer, but as the length of arc increases by the carbons 
burning away, the difference of potential between them rises and 
causes more current to flow round the solenoid and ov the 
tension of the spring E, causing the hammer to be attracted by 
the block fixed in the tube carrying the solenoid. The slight blow 
which the hammer gives to the block shifts the carbon-holder, and 
the springs m and 7 being released from the pressure of hammer 
D, the points separate and break the circuit, whereby the block 
releases the hammer, and spring E again brings it in contact with 
mn, Fig. 2is another contact arrangement in which the springs 
are replaced by a rigid piece of metalO. Fig. 3is a relay used 
when the lamps are worked in parallel. The bobbin C is placed in 
series with the carbons, and A is a piece of iron with a piece of 

latinum on the top which makes contact with the platinum point 
P, when the current is too weak to pull the core A down against 
the spring S, and which completes the circuit of feeding coil 
oo with its make and break attachment. (Sealed May 28, 
1889). 





BATTERIES, &c, 


56. J. ¥. Johnson London. (7. Mace, New York, U.S.A.) 
Improvements in the Manufacture of the Incan- 
descing Portion or Luminant of Incandescence 
Electric Lamps. (6d.) January 2, 1888.—This invention con- 
sists in submitting natural unwrought fibres, reduced when neces- 
sary to a uniform diameter, first to the action of hydrochloric 
acid, then washing and drying them, next submitting the said 
fibres to a bath of strong sulphuric acid, and then washing them 
and incorporating metallic salts. The fibres are then made ready 
for baking by winding on carbon blocks or otherwise, and they 
are then baked or carbonised, which may be done in the usual way. 
(Sealed March 12, 1889). 


1707, H. A. Fergusson, London. Process for Re- 
covering Zinc and Alkali from Spent Liquors of 
Lalande Voltaic Batteries. (6d.) February 4, 1888.—The 
spent liquor is placed in an insulated vessel in which there are a 
number of vertical iron plates, and alternating with them and 
separated from them by intervals a number of clean zinc plates 
having their surfaces amalgamated. All the iron plates are con- 
ct | to one terminal of a generator and all the other plates to 
the other terminal so that the current passes through the layers of 
liquid between the plates. This produces a flocculent deposit of 
zinc on the zine surfaces which falls or is scraped off and collected at 
the bottom of the vessel. A portion of the liquor is run off from 
time to time, carrying with it the flocculent zinc. The liquid is 
strained off by filter pressing, and thus a pure metallic zinc is 
obtained. The strained-off liquid is returned to the electrising 
vessel, and the process continued until the liquor is cleared of 
zinc, and remains asolution of the caustic alkali. (Sealed March 
19, 1889). 


3097. B. M. Drake and J. M. Seahom, Lente 
An Improvement in Holding the Plates of Secondary 
Voltaic Batteries. [6d. 3 Figs.) February 29, 1888.—The 
spongy lead plates of the battery are cast each with four rectan- 
gular projecting lugs to enter mortices formed in two side pieces 
of a rectangular frame inclosing the set of plates. The peroxide 
plates are each cast with four pairs of round projecting pins which 
enter holes formed in the said side pieces, intermediate of the 
mortices, and thus the two sets of plates are firmly held in position. 
(Sealed June 8, 1888). 


3223. W. ~" Gunnersbury, Surrey. Im- 
provements in nm y Batteries, (6d.)] March 2, 
1888.—In this improved battery the negative element or anode 
consists wholly or mainly of peroxide of lead in a hard, dense, 
compressed or agglomerate condition, and not in contact with 
any oxidisable metal, and in conjunction with this element is em- 
ployed a positive element or cathode of zinc, prepared so as to 
resist local action by first amalgamating it with mercury, and then 
depositing on it electrolytically a coating of zinc, or the zinc may 
be deposited on some other metal such as lead. The peroxide of 
lead and the zinc elements are mounted in a containing cell of 
glass or other material, which may be sealed to prevent the 
evaporation or spilling of the electrolyte. (Sealed March 19, 
1889). 


5831. T. Schonherr-Schoner, Leeds. Improve- 
mentsin Means or Apparatus for Lifting, Lowering, 
and t’ the Height of the ements in 
Electric Batteries, (8d. 2 Figs.) April 19, 1888.—In the 
annexed drawings the elements for one of the cells only are repre- 
sented. The elements c, z are attached to a plate a provided with a 
nut b in which works the multiple-threaded screw d of quick pitch, 
fitted at the top with a wheel e gearing into a wheel / of larger 
radius. To the axis of wheel J is fitted a hand lever g, which can 
be moved between the two stops h, h1, its under having a 
spring ¢ bearing against the sector plate, so as to hold the lever g 
and the elements in any position required. The pitch of screw d 
is such that a single revolution thereof, corresponding with a 
motion of lever g through the full extent between the stops, 
raises or lowers the elements through the full height. The 





elements c, z, and the plate a, are balanced by means of springs k 


inclosed in vulcanite tubes, or rubber springs may be used instead. 
Instead of regulating the height of the elements in the solution, 
the relative height can be regulated by raising and lowering the 
cells m containing the solution by the same mechanism, the nut b 
being attached to a crossbar connected to the cells, and the screw 
d protected by a vulcanite tube. In this case the elements are 
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fixed to the cover p of the battery, and the springs k are arranged 
to balance the weight of the cells. On loosening the screw caps s 
of the side springs 7, the lid p, and its attachments, and also the 
plate a and elements c, z, are raised sufficiently to be clear of the 
tops of the cells, which latter can then be withdrawn for changing 
the solution. (Sealed September 8, 1888). 


10,604. J. H. Timmis, London. Improvements in 
the Elements of Secondary Batteries, (6d. 4 Figs.) 
July 21, 1888.—The positive elements are made of litharge in com- 
bination with sulphate of ammonia, solid, i.e., in a block or rather 
cake, or slab of convenient size and thickness. The supports are 
made of inoxidisable material such as ebonite, and the contacts are 
made of lead which are fastened against the plates or elements 
100) inoxidisable nuts and bolts, or clamps. (Sealed March 1, 


17,223. L. Paget, New York,U.S.A. Improvements 
Relating to Electric Secondary Batteries or Accumu- 
lators and to the ufacture of Electrodes 
therefor, (Sd. 13 Figs.) November 27, 1888.—The objects of 
this invention are to obtain a porous positive electrode affording 
ready exit for the gases develo thereon, and an even circulation 
of the electrolyte through it, also to construct a negative electrode 
so that the supporting frame shall present a minimum amount of 
absorbent surface, and that the greater portion of the support for 
the active material shall not be directly exposed to the electrolyte. 
Fig. 1 is an elevation of the improved negative pole-plate or 
electrode, in which the retaining plate A is cast of pure lead in the 
shape of a frame having the usual contact lugs E, and crossbars 
a,b, which divide the frame into sections for holding the active 
material, while an additional set of crossbars c are at the same 
time cast with the frame but at a lower level than a, b. The active 
material F of the usual type is pressed into the rectangular spaces 
on both sides of the plate, in such manner as to entirely fill said 
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spaces. By this arrangement all of the sustaining bars ¢ are 
entirely embedded in the active material, the only portion of the 
frame exposed to the electrolyte being the ribs a, b, and the end 
and bottom ribs, and even this surface may be reduced to a 
minimum by making the ribs YW shaped. The objects of the second 
my of the invention are, to provide an electrode which shall be as 
ar as possible free from “‘ buckling,” and also to overcome the 
fault known as “stripping” or “‘ scaling.” This is aes by 
means of a corrugated strip of lead bent into the form of a stirrup 
which is placed in a mould and filled with a mass of molten active 
material, and allowing the whole to cool. A series of these stirrups 
is then arranged in a row and united at their upper ends to a sus- 
pensory conducting bar. The positive electrode is composed of 
corrugated lead strips set in a suspensory beam of metal, the 
corrugations of each alternate strip producing grooves which run 
in one direction, while those of the succeeding alternate strips 
roduce grooves which run in the opposite direction, the strips 
beles placed back to back. (Sealed April 30, 1889). 


17,225. L. Paget, New York, U.S.A. Improvements 
Relating to the Generation of Electricity and the 
Simultaneous Production of Zinc Chloride and 
other Bye-Products, (8d. 1 Fig.) November 27, 1888.—The 
apparatus for carrying this invention into effect consists of a gas 
generator B, and a voltaic cell C hermetically closed, except where 
it is connected to the generator by a pipe G. A vessel A, containing 
sulphuric acid, is connected to B by a pipe E, and a vessel D con- 
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taining bleaching powder is also connected to generator B. C is the 
usual battery cell. The lower end of the pipe G extends up 
between the positive and negative plates of the battery into the 
electrolyte W. After admitting a sufficient quantity of bleachin; 

powder into chamber, B, the cock H! is turned so as to permit 
ee acid to drop thereon, thereby evolving chlorine gas in 
said chamber. This gas is conducted tothe cell C by pipe G, 





where it is led into the water W containing carbonate of lime in 
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suspension. The electrodes are an electro-positive zinc or iron 
= and an electro-negative plate of lead coated or containing 
ead peroxide or a lead salt. By the action of the hypochlorous 
acid, produced by the chlorine under the influence of the carbonate 
of lime suspended in the water, the lead salt or plate is peroxi- 
dised ; or the peroxide when reduced by the hydrogen evolved, is 
immediately again raised to a higher degree of oxidation. Zinc is 
dissolved and is found as zinc chloride. Iron is dissolved and is 
found as ferric chloride. Both the zinc and iron salts are easily 
saleable as valuable bye-products. This combination gives, wit 
zine, a very high electromotive force, about 2.3 volts, and is very 
constant. (Sealed April 30, 1889). 


J. G. Lorrain, London. New or Improved 
Electric Meas and Reco Apparatus. 
{1s. 8d. 22 Figs.) January 20, 1888.—The principle of this inven- 
tion lies in the alteration of shape of an expansible vessel through 
the alteration of the pressure of a suitable fluid contained therein, 
such alteration of pressure being brought about by alteration of 
temperature cansen by the passage of the electricity to be mea- 
sured and recorded, or a portion thereof, through a conductor 
placed in the said expansible vessel, the motion of which may be 
communicated to any convenient form of counter. (Sealed April 
9, 1889). 


5082. R. P. Sellon and R. C. Jackson, London. 
Electricity Meters, (8d. 3 Figs.) April 5, 1888.—According 
to this invention indicators are actuated by the gases resulting 
from the electrolysis of liquid by the current or part of the current 
to be metred, the resulting gases being periodically exploded. The 
end B of a tube A is pmo | by acap C, through which are led insu- 
lated wires which a platinum spiral D? is attached. Lower down 
the electrodes conveying the current to the electrolyte are passed 
into and fused to the tube A. The other end of tube A is closed 
by a flexible diaphragm F, to which is attached a metallic contact 
piece F!, A spring F? returns the diaphragm to its normal posi- 
tion. Upon the movement of the diaphragm, due to the genera- 
tion of gas, F] is brought into contact with G, thereby closing the 
cireuit of the igniting device D2, and causing condensation of the 
disengaged gas or gases. In Fig. 2, Aisthe tube shown in Fig. 1, 
and M an electro-magnet which actuates the counter. K is a 
battery in circuit with the electrolysing circuit, the object of which 
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is to provide a “‘ balancing” electromotive ferce as nearly as pos- 
sible equal to that required for electrolysis of the liquid in tube A. 
A metallic coil H compensates for the variation of, temperature in 
A. The meter is placed as a shunt across some portion R S of one 
of the main conductors T, and so that a small portion only passes 
through the meter circuit. When no current is ing, the cell 
K balances the force required to decompose the liquid in A, but 
upon the passage of current, K is reinforced by the additional 
difference of potential between the points R and 8, and decompo- 
sition of the liquid ensues. The disengaged gases collect in the 
upper portion B, and a pressure is established which depresses the 
liquid in one leg and raises it in the other, so that the diaphragm F 
is raised until contact between F! and G is made, causing a momen- 
tary current to pass through the second circuit of the meter, heat- 
ing coil D2, and causing condensation of the gas into the liquid 
form, and magnetising M so as to attract its armature N, and 
register upon the recording dials P. (Sealed April 23, 1889). 


MISCELLANEOUS, 


3328. C. L. Davies, London. Improvements in 
Electric Contact Makers and Commutators. (8d. 
4 Figs.) March 8, 1888.—According to this invention the ordinary 
lever or finger key used for the transmission of signals or currents 
makes various commutations, in addition to, and without affect- 
ing, the ordinary working. This isdone by means of a movable 
pin contained within the anvil or other contact, the pin going 
through the anvil and being provided with a head having a 
shoulder to come against the anvil. When this pin is pressed by 
the key, its end first moves the lever of a contact maker and makes 
the desired commutation, and afterwards the shoulder comes 
against the anvil, and either acts as astop, in which case the head 
is usually of insulating material, or it makes contact for the ordi- 
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nary working of the instrument, and in this case the head is of 
conducting material. In the drawings annexed a is the key lever 
movable about the fulcrum a), and b is a spring which presses the 
fore end of lever upwards. c is the anvil, and d a vulcanite pin 
passing therethrough, and having a metallic head d! which makes 
contact with the anvil and closes the ordinary working circuit, of 
‘which the wires e form a part. f is a disc of vulcanised rubber 
holding the pin in place, but allowing it to move sufficiently. 
g and h are two insulated metal blocks, and ¢ is a spring metal 
blade attached at one end to the block g, whilst the block A carries 
an adjustable contact point h!, ‘The wire k forms part of a second 
circuit closed by the key. This arrangement allows of the same 
finger key being used to transmit into two circuits in which instru- | 





ments of different class may be in use. In Fig. 2 the key is shown 
arranged to open one contact when it closes the other or main 
contact. The contact point /1 is in this case above the spring 
blade 7, and, as the drawing shows, it may be adjustable by means 
of a screw, which is insulated from the anvil. (Sealed May 14, 
1889). . 


4294. A. Myall, London. (W. Judd, Hong-Kong.) An 
Harmonic Commutator for Alternating Currents. 
(8d. 2 Figs.) March 20, 1888.—In the accompanying figure D is 
an alternating current dynamo, whose circuit d includes the 

rimary coil of the transformer T and the coils of the magnets E. 

is a harmonic reed or vibrator, placed between and actuated by 
the poles of the magnets E. At its upper end it carries two con- 
tact pieces 7, insulated from it and from each other. These con- 
tacts play between four contacts c on the same principle as an 
ordinary reversing switch. The secondary coil of uy is connected 
to the contacts c, while the motor M, required to be operated, is 
connected to the contacts r, so that the alternating currents pro- 
duced in the secondary coil will, by the action of the reed R, be 
converted into a continuous current passing through and operating 


























M. As it is necessary that the rate of vibration of the reed R shall 
always keep time with the speed of revolution of the dynamo, the 
said reed is automatically caused to synchronise with the dynamo 
by means of a solenoid 8, placed in a shunt on the circuit of the 
primary coil of T, and having a soft iron laminated core s operatin, 
a plunger P in a cistern of mercury p. This cistern is connect 
by a tube V to the reed R. As the current from a dynamo varies 
with its speed, the greater the current the greater the effect upon 
the core s, and the plunger P, being properly proportioned and 
adjusted, will so vary the height of the mercury in the tube V that 
the vibrations of reed will always keep time with the rate at which 
the currents are produced by the dynamo, and it is obvious that 
such regulation of the rate of vibration will be effected without 
interruption of the action of the reed. (Sealed April 30, 1889). 


5452, J.G.S. Cunnington, London. An myprowes 
Fusible Device for Protecting Electric Circuits, 
(Sd. 10 Figs.) April 12, 1888.—The essential feature of this in- 
vention is to provide, in connection with the electric circuit to be 
safeguarded, a holder fitted to receive a fusible device, which is 
fused when the amount of current which is the limit for that 
particular circuit is exceeded, but which will not receive a fusible 
device which will not fuse under that condition. The plug is 
constituted by a fusible conductor A (Fig. 3), mounted on a carrier 
B of insulating material, which conductor is in electric contact 
with pieces C fixed to carrier B, and made of copper. The con- 
ductor A may be fixed in the carrier by being soldered to the 
pieces C, or it may be pinched in between the contact-pieces C and 





the carrier B by screws. The two portions of the circuit to be 
oined are connected by screws d, e with contact-pieces F, consist- 
ing of clips held in a slot G ina mounting H, so that the clips grasp 
and bear on the contact-pieces C on the carrier B, and so that the 
plug can be readily put into place and removed to complete or 
interrupt the circuit. The carrier B may be provided with a pro- 
jecting portion b? to be grasped by the person using the device. 
The contacts F in the mounting and the slot G in which they are 
situated, correspond in size only with the contact-pieces C, and 
carrier B, having a fusible conductor fitted for the circuit, so that 
only a fusible conductor fitted for the circuit can be used, the 
rincipal object being to prevent a fusible device of a large size 
Doles used when a small one should be used. (Sealed April 30, 
1889). 

6214. C. W. Farquhar, Wandsworth Commo 
Surrey. Improvements in Laying Undergroun 
Electric Conductors. (8d. 5 Figs.) April 26, 1888.—The 
drawings annexed show examples of stoneware pipes, according to 
this invention, formed each with its upper part removable, and 
with internal bridge bearers for carrying electric conductors. The 
pipe A is an ordinary circular stoneware pipe with a socket at one 
end. Before the pipe is fired a cut is made on each side down the 
entire length, but not quite through the thickness. The portion 
left uncut maintains the pipe in form during firing and prevents 
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warping. After being fired, the top portion, about one-third of 
the circumference, can easily ke removed by a little age tapping. 
Long lengths of pipes formed in this manner can laid and set 
in place, the cover pieces being removed and cross partitions or 
bearers B either placed in the sockets as shown, or laid loosely on 
the bottoms of the pipes at intervals. The conductors can then 
be laid in the pipes and made to lie in the notches formed in the 
tops of the bearers. If more conductors have to be provided for 
than can be carried by single bearers, then second bearers can 
be placed above the first and other conductors laid on them, 
The top portions of the pipes can then be laid on, a slight layer 





of cement along the joints rendering them water-tight. To allow 
of the passing away of water that may find its way into the pipes, 
each bearer is arched on its underside, and some of the pipes, at 
convenient distances apart, have branch pipes leading from them 
at the bottom, which pipes can be led to drains, &. In Figs. 1 
and 2 the bearer B is shown as having notches formed on its upper 
edge to receive conductors, and also holes formed in it for other 
conductors to be threaded through. The pipes A may be oval 
or ~ any other convenient form in cross-section. (Sealed May 14, 
1889). 


6270. H.C. Jobson, Dudley, Worcester. Improve- 
ments in Clips for Attaching or rs to 
Telegraph Poles. (8d. 4 Figs.) April 27, 1888.—In this 
invention clips for attaching insulators to telegraph poles are made 
of two half-clips @ similar in form and size, according to one of the 
arrangements. One end of each clip has fixed or forged upon it 
an extension or horizontal arm c, the outer end of which is turned 
up at right angles to form the stalk d, to the top of which the insu- 
lator is fixed by screwing at e, or otherwise. Two of these half- 
clips being placed together as represented in Fig. 2, they are con- 
nected by screw nuts and bolts f, the stalks d being situated 
symmetrically on each side of the body a of the clip. The bolts 


Fug .1 




















and nuts f are also used for binding the half-clips to the telegraph 
ne g. Instead of forming the arm and stalk on one end of each 
alf-clip, the two arms and stalks may be formed on the ends of 
one of the half-clips only, the other half-clip being without arms 
and stalks. In place of fixing insulators on the top of the vertical 
stalks of the clip, reels or shackles may be fixed on the bodies of 
the stalks, either vertically or horizontally, as represented in 
Figs. 3 and 4; or the stalks may have a curved or inclined posi- 
tion, and the reels or shackles be attached to the said curved or 
inclined stalks. Instead of attaching the insulators, reels, or 
shackles directly to the bodies of the stalks, shackle straps may 
be employed and attached to the stalks. (Sealed April 23, 1889). 


8950. C.B. Burdon, Birmingham. Improvements 
in Appl Electrical Traction to Pleasure, Sport- 
ing, and Business Purposes, [6d.] June 19, 1888.—-The 
object of this invention is the propulsion of horses of wood or 
metal, and cars or vehicles, mainly for the purposes of amusement, 
by means of electricity running free on tracks constructed with 
strips of metal to convey the current. A space is left between 
each strip to prevent short circuiting, each strip being connected 
alternately with the positive and negative poles of a dynamo 
machine. The horses or cars run over this track on wheels geared 
to an electro-motor carried in or upon such horses or cars. The 
current is conveyed along the strips from the dynamo to the 
motor by wire brushes, by varying the distance of which apart 
it becomes more or less difficult for the rider to steer so as to keep 
the horse or car on oo strips at one and the same time. 
The speed is controlled by the insertion of variable resistances. 
(Sealed March 1, 1889). 


11,939. H. Ostermann and A. Prip, Geneva, Switzer- 
d. A New Non-Magnetic Me Cc oy. [4d.] 
August 18, 1888.—This alloy is principally composed of platinum, 
to which is added in variable quantities nickel, cobalt, copper, 
wolfram, and cadmium. To intimately combine the wolfram with 
the other metals, the copper and wolfram are first melted by sub- 
jecting shavings of those metals to a white heat. The alloy thus 
obtained is then melted with the corresponding quantities of nickel 
and cobalt, and with one-half of the platinum. When these are 
melted, the second half of the platinum is thrown into the mass, 
and when the platinuin is entirely melted a specified quantity of 
cadmium is added. (Sealed March 26, 1889). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





THE Rattways or Evrorr.—The Economiste Francais 
ives the following Table showing the total length of the 
ifferent railways in Europe at the beginning of last year 

and the addition to the mileage which had taken place 
during 1887. It will be seen that there were 129,960 miles 
open for traffic, this showing an increase of 4045 miles 
upon the total for the previous twelvemonth : 


Mileage on 
Jan. 1, 


Increase 
. urin 
Name of Country. ng 


Germany = ar on 24,730 76: 
France ... oss ia i 21,395 557 
Great Britain and Ireland ... 19,811 202 
Russia and Finland ... a 17,824 512 
Austria-Hungary Sh 15,4424 817 
Italy... ate os Se 7,260 274 
Spain... se a ms 5, 9324 114 
Sweden and Norway... ae 5,594 694 
Belgium... ae Re ca 2,939 105 
Holland and Luxemburg... 1,845 59 
Switzerland... Xe a 1,765 22 
Roumania 1,470 257: 
Denmark 92 2 
Portugal ie 1874 
Turkey, Bulgaria, & Roumelia 871 

Greece ... ate ae dats 37. 56 
Servia ... a ies re 323 455 
Malta ... = s 7 


The lines opened in 1887 increased the length of the 
Austrian system of railways by 5.59 per_cent.; of the 
Italian system by 3.92 per cent. ; of the Belgian system 
by 3.71 per cent. ; of the German system by 3.18 per cent. ; 
» f the Russian system by 2.96 per cent. ; of the F rench 
system by 2.67 per cent. ; and of the English system by 
only 1.03 per cent. 
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MACHINE TOOLS AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE OERLIKON COMPANY, NEAR ZURICH. 
(For Description, see Page 220.) 


ge 


Fic, 2. MILLING MACHINE, 


TELEGRAPHY AT THE PARIS 
EXHIBITION. 
Tur Eastern Rattway Company’s Exuipits. 
In our last issue we partially described the 
telegraph exhibit of the Eastern Railway Com- 
pany of France at the Paris Exhibition, and we 











now proceed to complete the description then com- 


| menced. 


Tn our previous article Leclanché cells have fre- 


quently been mentioned, and an account of the 


variety of this cell most favoured by the company 
may be interesting. The most approved type and 
that which is now superseding all others on the 








company’s lines, has a containing vessel 5.9 in. high 
and 3.157 in. in diameter. In certain cases a more 
continuous current is required than Leclanché cells 
can supply, and in these cases either a Callaud 
sulphate of copper cell or a Daniell cell is used. 
The former consists of a glass vessel containing a 
saturated solution of sulphate of copper, above 
which floats, owing to its lighter specific gravity, 
a solution of sulphate of zinc. The zine electrode 
is circular in form, and is supported from the upper 
part of cell by three hooks. A leaden tube open 
at both ends, occupies the centre of the cell and 
forms the positive pole. Inside this tube is a 
supply of sulphate of copper which slowly dissolves 
away and keeps up the strength of the solution. 

Another object of interest at the company’s stand 
is a portable testing apparatus, consisting of a 
Wheatstone bridge and its accessories, including a 
galvanometer, resistance box, and the necessary 
contact keys, the whole being put up in a case 
measuring 8.67 in. long by 7.1 in. broad by 2.22 in. 
deep, and weighing complete only 4.3lb. The 
resistance box includes resistances of from 1000 to 
2000 ohms, and can be used for measuring resist- 
ances up to 4110 ohins. It is not fitted with plugs 
in the ordinary way, as there would be a liability of 
these getting lost, but with screw contacts instead. 
The galvanometer used is of the high resistance 
type, its needle being point suspended ; a stop is 
provided to prevent wear of the point during 
transport. This galvanometer can also be used 
as a voltmeter, being graduated and fitted for this 
purpose. 

A portable voltmeter manufactured by M. 
Desruelle is, however, more generally used. This 
consists of a metal case 2.36 in. in diameter by 
1.575 in. deep. In this box is fixed a hollow bobbin, 
which is wound with fine wire. Inside this bobbin 
is coiled a triangular-shaped piece of very thin and 
very soft iron. This triangle goes once round the 
inside of the bobbin, and is then bent away sharply 
to the centre, thus forming a sort of one-spoked 
wheel, the apex of the triangle being at the centre 
of the wheel. A small and light vane, also of 
soft iron, is pivotted at the centre of the bobbin 
and pressed against the above-mentioned spoke 
by a spring. This vane is connected with a 
pointer which shows its deflection from its posi- 
tion of rest on the dial of the instrument. When 
a current is passed round the bobbin of this volt- 
meter, the spoke and vane are both magnetised 
and repel each other; the angle between the two 
depends on the strength of magnetism induced in 
these pieces, and hence primarily on the electro- 
motive force at the terminals of the instrument. 

It is frequently convenient to be able to establish 
temporary telegraphic communication with some 
point unprovided with a regular office. For this 
purpose the Eastern Railway Company manu- 
facture a portable office, all the instruments re- 
quired being contained in two boxes of quite 
moderate dimensions. The first, which is the 
office proper, measures 1 ft. 5 in. long by 8} in. 
broad by 1 ft. 53 in. high, and weighs with its con- 
tents 46.3 lb. Its general arrangements are shown 
in Fig. 2 (next page), and it contains the following 
instruments, which, it may be remarked, are all of 
the standard types used at the permanent offices 
of the company : One Morse recorder, one sending 
key, one roll, one two-way line commutator, one 
two-way battery commutator, one two-way light- 
ning protector, one vertical galvanometer, one bell 
relay, one call bell, one ink bottle, one pencil; and 
one set of block notes. 

The battery consists of 24 cells of the modified 
Leclanché type, and measures 2 ft. 0.4 in. long by 
9.45 in. broad by1 ft. 1.55in. high. It weighs 59.51b. 
The cells referred to consist of square vessels 
of ebonite 2.36 in. wide and 4.72 in. high. These 
are filled with fragments of coke and oxide of 
manganese surrounding a carbon pencil fitted 
with the usual leaden top. The zines are also in 
the form of pencils, and are inclosed in canvas 
cases which prevent them coming in contact with 
the fragments of carbon. When filled the vessels 
are sealed with pitch. To prepare them for use 
it is only necessary to pour some water into the 
cell through one of two holes left in its pitch 
covering. In addition to the cells the battery 
box contains the following tools and pieces of 
apparatus: One measure, one funnel for filling 
cells, four flexible conductors, one clamp, one 
scraper, one angle bar, one screwdriver, one reel 
of insulated wire, two bottles of ink, eighteen 
rolls of paper, one pencil, one soft brush, one spare 
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commutator plug, two felt washers, one set of 
instructions. The clamp and angle bar included in 
the above are for making contact with the rails of 
the line, which form avery good earth. The scraper 
is for clearing the rails from scale, so as to secure 
good contact. 

Many plans for protecting strong rooms and safes 
electrically have been brought forward at one time 
or another, and the one in use by the company 
whose exhibit we are describing, would appear to 














sulphate of copper cells, but by increasing the 
resistance of the safe circuit, the telegraph depart- 
ment of the Eastern Railway Company have 
succeeded in substituting Leclanché cells, which 
require much less trouble to keep up, and are less 
expensive. 

Since the month of August, 1886, the company 
have been experimenting with an electrical sig- 
nalling device, designed by Messrs. G. Dumont and 
Postelvinay. The apparatus in question was first 


Fig 4 





and Fig. 4 gives an enlarged view ofJthe electrical 
arrangements. Stated briefly the apparatus works 
as follows: The electric current unlocks a ratchet 
wheel fixed to a small winch, round the drum of 
which is coiled a wire rope which is connected to 
the weight shown on the right-hand side of the 
signal post. This weight then falls a limited amount, 
and in doing so the signal disc is pulled round a 
quarter of aturn. It will thus be seen that the 
sole work of the current is to lift a pawl, and the 
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be as good as any. It is the invention of Messrs. 
Bablon and Gallet, but has been modified in some 
particulars by the officers of the company. The 
“wenn gee of the arrangement may be described 
briefly as follows: A current is kept constantly 
circulating through a circuit included in which is a 
resistance connected with the door of the strong 
room. Should this door be opened the circuit is 
broken and a bell is set ringing. This, however, is 
not suflicient, as the enterprising burglar would 
quickly learn to short-circuit the safe and then 
proceed to force the door. To prevent this 
arrangements are made, by which any consider- 
able decrease in the resistance of the circuit 
will also cause a bell to ring, and thus even 
an expert electrician would be unable to tamper 
with the safe without ringing the alarm bell. 
In carrying out this principle on the Eastern 
Railway a bell relay of a special type is included 
in the safe circuit. This relay consists of a vertical 
electro-magnet, above the poles of which is swung 
a cylinder of soft iron, which is kept from touch- 
ing the poles under ordinary circumstances by a 
counterweight, which just balances the attractive 
force of the magnet and keeps the cylinder in its 
mean position. A fork, consisting of two metal 
plates insulated from each other, is fitted so as to 
swing with the cylinder, and between them is a 
plate of silver, with which one or the other prong 
of the fork will come in contact, according as the 
normal current in the electro-magnet is strengthened 
or weakened. In the one case the swinging cylinder 
is more forcibly attracted, and moves towards the 
magnet, and in the other it is more feebly attracted 
and is carried further away from the magnet. In 
either case it completes a bell circuit by means of 
one prong or the other of the swinging fork. As 
originally brought out, this system was worked with 
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question is shown applied to a disc signal in Fig. 3, 
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station, and six more are | actual work of the signal is effected by gravity, and 
ewhere. The apparatus in hence a much feebler current than would otherwise 
| be necessary can be employed. Proeeeding to par- 
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ticulars, the shaft carrying the disc is connected by 
a link and cranks with a smaller vertical shaft, as 
indicated in Fig. 3. This second shaft, which 
forms the anchor portion of a sort of crown wheel 
escapement, is marked a in Figs. 4 and 5. The 
crown wheel b in the figure has five teeth, and is 
fitted on a horizontal shaft, which has alsokeyed on it 
a winch barrel c. As the crown wheel is forced round 
by the suspended weight, first the upper and then 
the lower pallet of the escapement engages with the 
crown wheel, and the vertical shaft is thus alter- 
nately rotated in opposite directions, its motion 
being, however, limited by suitable stops to one- 
quarter ofa revolution. Besides the crown wheel and 
the winch barrel there is also keyed on the shaft a 
ratchet wheel d, and a wheel with ten teeth of a 
very peculiar form. These teeth, as the wheel turns 
round, engage with a cam connected with a counter- 
weight f, Fig. 5, lifting it till the tooth clears the 
cam, when the counterweight falls back and locks 
the wheel. In addition to this there is an electro- 
magnet g, the armature of which is connected with 
two pawls which hold in position two locking 
levers, which engage with pins on the sides of the 
ten-toothed wheel, one when the armature is 
attracted and the other when it is free. The 
counterweight f is also locked in the position shown 
in Fig. 5 by these levers, and it in turn locks the 
crown wheel in the following manner: This wheel 
is provided with a number of teeth i, i, which 
project sufficiently far to foul the shaft carrying the 
counterweight. This shaft is, however, cut away 
on one side sufficiently to let the teeth pass, but 
when f is in the position of Fig. 5 these bear 
against the solid portion of the shaft and all 
motion is prevented. The position shown in the 
figure is that of the apparatus when the signal is at 
line blocked and no current circulates round the 
electro-magnet. To put the signal at line clear, a 
currentissent round the electro-magnetand the appa- 
ratus works as follows: The armature is attracted, 
the pawl connected with it is freed at the same time as 
counterweight locking lever h. The counterweight 
then falls, and the shaft on which it is keyed is 
carried into such a position that the teeth of the 
crown wheel can clear it. The winch barrel com- 
mences then to move under the action of the sus- 
pended weight, and as it rotates one of the teeth of 
the crown wheel forces round through one-quarter 
of a turn the vertical anchor piece and with it the 
signal disc. At the same time the toothed wheel 
makes one-tenth of a revolution, and one of its 
teeth, engaging with the cam j, raises the counter- 
weight f to its former position, when it pre- 
vents further movement of the crown wheel. More- 
over, one of the side pins, previously mentioned, 
depresses its lever to such a position that the 
armature pawl engages and locks it, and this 
lever in turn locks the swinging counterweight. 
Should now the circuit be broken this lever will 
be unlocked by its pawl, and motion will take 
place as before, save that the lower pallet of the 
escapement will now be engaged, and the disc 
accordingly will make a quarter turn in the oppo- 
site direction to its first motion, and the line will be 
blocked. The weight, of course, requires to be 
wound up when it has fallen to the end of its 
travel, but before this is necessary, 191 signals 
can be made, which in many cases is sufticient 
for twenty-four hours. The man who attends 
to the lighting of the signal lamps can at the 
same time wind up the weight, so that no extra 
staff is required. Existing signals, it will be ob- 
served, can readily be adapted tothe above method 
of working. The disc is also connected electrically 
with the signal cabin by an independent circuit, su 
that its position is always known there. 

For a long time past the clocks placed in different 
parts of the Paris station of the company have been 
controlled electrically by the grand clock on the 
facade. The regulation is effected on the system 
of Messrs. Redier and G. Tresca, the correcting 
impulse being sent every hour. On this system 
gain only is corrected, but it has the advantage that 
it requires no change in the wheelwork of the clock. 
As this method had given very good results in the 
above station, it was determined to employ it for 
the control of clocks long distances away, making 
use of the ordinary telegraph wires for this pur- 
pose. No interference is caused with the ordinary 
work of the lines by this, as they are only in use 
a regulating the clocks five minutes per twelve 

ows, 

The arrangements for distributing the regulating 
eurrents are shown diagrammatically in Fig. 6. They 





are operated by a special clock at Paris which is 
very carefully regulated. The wheels R and S are 
both driven by this clock, but whilst R makes one 
turn an hour the other only revolves once in twelve 
hours. On R are two pins g which hourly depress 
the levers a and b, which are intended to close the 
circuit connected with the battery P. On follow- 
ing out the connections, however, it will be seen 
that for this circuit to be completely closed, it is 
necessary that the armature of the electro-magnet 
shown to the left shall be depressed against the 
stop h, instead of against p, which is its position, 
whilst the line is in use for ordinary telegraph pur- 
poses. This electro-magnet is worked by the wheel 
S, which, as we have before stated, only revolves 
once every twelve hours, so that by this arrange- 
ment the battery P is only connected with the 
telegraph line once in this time. The second wheel 
R is used to give a short contact for a definite 
period, which could not be done with the very 
gradual incline of the cam on the wheel S. The 
levers a and b are of different lengths, and as the 
wheel rotates the lever b is the first to escape from 
its pin, falling on to the stop b, sixty seconds after a 
also falls, and as its extremity is furnished with an 
insulating material and its length is a little greater 
than that of b, it pushes the spring contact r away 
and breaks the circuit. 

The regulated clocks are furnished with a con- 
trivance of the same nature, which places them in 
circuit with the telegraph lines for a period of five 
minutes at the same time of day. At 11.59 the 
regulator at Paris sends a current lasting for sixty 
seconds to all these clocks on the circuit. The 
effect of this is to stop the escapement of all clocks 
which are in advance of the regulator for a sufficient 
length of time to put them right, provided, of 
course, that their gain during the past twelve hours 
has not been excessive, in which case hand regula- 
tion is required. Fig. 7 shows the regulating 
mechanism. The current from the line passes 
through the electro-magnet E, which then tends to 
attract B', This armature is, however, prevented 
falling so long as the lever B is on the high part of 
the camc. This cam is driven by the clock, and 
only allows the lever B! to fall when the hands of 
the former mark exactly twelve o’clock. When 
this occurs R is attracted and the lever B! raised ; 
the hook with which this is fitted then engages with 
the pin g, and moves the fork F away from the 
pendulum, which then swings free, whilst the hands 
of the clock remain stopped at twelve on the dial. 
When the hands on the distributing clock also 
reach twelve, the circuit is broken, B' is drawn 
back by the spring R, and the pendulum is re- 
engaged, and the clock goes on as before. It will 
be seen that an advance greater than two minutes 
in the twenty-four hours cannot be corrected, but 
clocks gaining more than this should be removed 
and adjusted. Fig. 8 shows schematically the com- 
plete arrangement for the clocks at Troyes and 
Vesoul. 

With this article we complete our account of the 
telegraph service on the Eastern Railway of France, 
though perhaps electrical service would have been 
a better name for it, as it will be seen the depart- 
ment is far from confining itself to merely tele- 
graph matters, and its excursions into the other 
departments of electricity seem to have been uni- 
formly successful, reflecting the greatest credit on 
its chief, Mr. G. Dumont. 








DIVING BOATS, PAST AND PRESENT. 
No. IV 

THE Crimean War did not last long enough to be 
very fruitful in submarine boats, and the few that 
did crop up towards the end of it gave little promise 
of practical utility in warfare. The late Mr. Scott 
Russell designed one which received muchencourage- 
ment from Lord Palmerston and a small grant from 
the Treasury for its construction and trials, but it 
was not regarded with much favour by the naval 
committee appointed to examine and report on it. 
The late Admiral Sir Astley Cooper Key, who was 
one of the members of this committee, described it 
as merely a large diving-bell like an inverted boat, 
which was sunk by admitting water into a compart- 
ment and brought to the surface again either by 
pumping out the water or by blowing it out by 
compressed air. When down at the bottom the ten 
men who composed the crew propelled it by walk- 
ing and pressing against the thwarts fixed in the 
lower part of the boat. As there were some doubts 
about its rising readily to the surface a long strop 








and thimble attached to it, along with a rope and 
buoy, were provided in case of emergency. On one 
occasion the boat stopped down twenty minutes, 
when the above appliances brought it up just in 
time. The result of a second trial was that the 
boat came up in a hurry, blew like a whale, and 
capsized. We have heard a rather different 
description of the Nautilus, as this boat also was 
named, but are inclined to accept Sir Cooper 
Key’s version, as derived from personal know- 
ledge during the official trials. Had the boat 
been a practical success and the war continued 
it was intended to send it out to the Crimea 
for the purpose of blowing up with its aid the 
Russian men-of-war and other obstructions sunk at 
the mouth of Sebastopol harbour. For years aiter- 
wards it might have been seen lying high and dry 
in the yard at Millwall. 

The American Civil War gave considerable im- 
pulsion to inventions of all kinds for subaqueous 
warfare, and about a dozen various types of boats, 
more or less capable of being submerged, were 
designed or built, both by the Federals and the 
Confederates, while the struggle lasted from 1861 
to 1865. Those that have left their mark in 
the naval history of the war were the so-called 
‘* Davids,” built by the Confederates, one of which 
has the distinction of having been the first diving 
boat to destroy an enemy’s war vessel. This 
particular David was 35ft. long by 3 ft. broad 
and 5 ft. deep, built of galvanised iron, and pro- 
pelled by a screw, worked by hand, at a maximum 
speed of four knots. Its crew consisted of eight 
men and an officer, and there was air enough to 
allow them to remain submerged for two hours. 


When stationary the boat was sunk by the admission: 


of water, and when moving by deflecting rudders. 
Its mode of attack, as originally planned, was to 
dive under the keel of a vessel at anchor, and drag 
in its wake a buoyant torpedo, which was to explode 
by its concussion against the opponent’s hull ; but 
when it went forth to do battle for the first and 
last time it was armed with a spar torpedo. The 
David’s behaviour during its preliminary trials was 
not exactly of the kind to inspire confidence. 
Nevertheless, plenty of volunteers, reckless or 
patriotic enough, were found to man it. On one 
occasion, while experimenting with the torpedo, 
some of the crew were blown overboard. On 
another, while practising diving in Charleston har- 
bour, the swell of a passing steamer caused it to 
dive rather too suddenly and prematurely to the 
bottom, before the manhole in which Paine, its 
commander, was standing, could be closed, and all 
the crew, except the officer, were drowned. Raised 
and re-manned, the uncanny craft capsized in deep 
water off Sumter, this time drowning all hands 
except the commander and two others. Raised for 
the second time, Aunley, one of its constructors, 
joined the crew in an experimental trip up the 
Cooper River. The boat having been sunk to the 
bottom could not, for some cause or another, be 
got to rise again before all its occupants were dead 
from suffocation. Fished up for the third time, a 
new crew commanded by Lieutenant Dixon sallied 
out in it over the bar to attack the blockaders. 
About nine o’clock of a winter’s night the deck 
officer of the Housatonic, a new and heavily armed 
Federal sloop of war, of 1240 tons displacement, 
then lying on the outside blockade of Charleston 
harbour, spied something that looked like a plank 
about a hundred yards off moving towards his ship. 
In two minutes all hands were called to quarters, 
the cable was slipped and the engines reversed, but 
the plank was already alongside. In another 
minute the explosion followed, and the Federal 
Goliath, heeling to port, went down by the stern, 
dragging the Confederate David with her. The 
Canandaigua, lying near, rescued all except five 
of her consort’s crew. When divers subsequently 
went down to inspect the wreck, the David, with 
nine dead men inside, was found fast stuck in the 
hole caused by the explosion in the side of the 
Housatonic. On looking back at this exploit, the 
only wonder now is how such an ill-designed and 
imperfectly constructed boat could ever have 
managed to get so far out to sea and do what it did. 
Its mode of propulsion was primitive and cumbrous, 
and its speed contemptible, while the deflecting 
rudder system for submersion when in motion, as 
well as the spar torpedo arrangement, were suicidal. 
The success was more due to the reckless courage 
and supreme devotion of the crew than to any merit 
in the David itself. 

Faulty as the Confederate boat was, it could not 
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CARRIAGE FOR THE BRUNIG RAILWAY AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE SOCIETE INDUSTRIELLE SUISSE, NEUHAUSEN. 
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well have been worse than, nor had it such an in- 
glorious record as the one with which a French 
inventor impudently victimised the Federal Navy 
Department. This boat was 35 ft. long by 6 ft. 
in diameter, of the cigar shape then in vogue, and 
built of boiler iron. It was propelled by sixteen 
oars with a maximum speed of 24 knots, and sunk 
on the water admission system. A man in diving 


dress was to emerge, as in Payerne’s boat, and fix | 


a clockwork torpedo, as in Bushnell’s invention, 
to the hostile ship’s bottom. The air for the sixteen 
men composing the crew was to be purified by a 
machine for producing oxygen, a vessel containing 


lime and a pair of bellows to blow the air through | 


the lime. This process had never been tested by 
the officials, but from the description it would seem 
to have been also pirated from Payerne. The 
Frenchman was to receive 10,000 dols. for his 
precious invention, about which there was not a 
single novel feature, and 5000 dols. more for 
each expedition he undertook with it under the 
command of a naval officer. So soon as he was 
paid the 10,000 dols. he disappeared with the air- 
renovating apparatus. The naval authorities 
finished the boat, fitted it with a screw propeller, 
and sent it off in tow of a steamer to Port Royal, 
which it never reached, being lost in a gale off Cape 
Hatteras. 

It would be as impossible in our space, as it is 


unnecessary, to notice all the diving boats, for the | 


most part bad or indifferent, that have been de- 
signed on paper or actually built from the time of 
the American Civil War to the present, and we 
must therefore confine ourselves to a few prominent 
ones. In 1863-4, Le Plongeur, which had been 
designed in 1858 by the late Admiral Bourgois in 
conjunction with M. Brun, one of the naval con- 
structors in the French Ministry of Marine, under- 
went a series of trials at Rochefort. It had a dis- 
pent of 200 tons ; was 146 ft. long by 20 ft. 


sroad and 12 ft, deep ; was sunk and raised on the | 


varying displacement principle by means of water, 
and the motive power was compressed air driving a 
screw by a 24 horse-power engine that could develop 


80 horse-power at twelve atmospheres. A vertical | 


screw, worked by hand, was fitted to regulate the 
up and down progress, but it did not do its work 
well, and there were two horizontal rudders difticult 
to turn on account of the small space for leverage. 
A forty-eight hours’ supply of provisions for twelve 


men was carried. A detachable boat, big enough | 


for the crew to escape in, if necessary, and 
secured to the top of Le Plongeur in an ingenious 
manner—all of which has been appropriated by 


feature of this invention. According to official | 
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despite the drum arrangement. The dock was only 


statements the secret trials gave very satisfactory | 25 ft. in depth, and had this occurred in deep water 


results. If so, it is a pity that nothing more was 
ever heard or seen of the boat, except a model 
which, first placed in the Paris Exhibition of 1867, 
is now to be seen in the Naval Museum at the | 
Louvre. | 
Of the boats that have been tried within the last 
ten years particulars have appeared in due course | 
in the columns of ENGINEERING, and we need not, | 
therefore, enter into details at any great length | 
regarding them. Mr. Garrett designed a boat 
which was built for him by Messrs. Cochran, of 
Liverpool, and tried in the Mersey in 1879. It 
was 45 ft. long by 9 ft. beam, of cylindrical form 
with conical ends, and was worked up and down by 
the dangerous and unreliable system of varying 
displacement by pistons assisted by side rudders. 
After various experiments, more or less succesful, 
it dived finally to the bottom off the Welsh coast. 
From 1882 to 1885 M. Goubet was engaged in con- 
triving diving boats for the Russian Government, 
but the different accounts about them somewhat 
confuse their identities. Some say they are the 
same as the type known as the Bjevalski, others 
connect them with the Syevetski. The descrip- 
tion of an improved Goubet boat appeared in 
ENGINEERING of November 20, 1885, but this is 
not the one which has been officially adapted 
by the Russian Admiralty, and concerning which 
iwe are not likely to learn much. The boat 
|described in ENGINEERING is a very elaborate and 
| beautiful piece of mechanism, but its weak points 
| are the motive power—electricity-——-and the old and 
| now almost impracticable plan of attack originated 
| by Bushnell more than a hundred years ago. 
| In 1885 Mr. Waddington, of Seacombe, near 
| Liverpool, built and tried a boat which he called 
the Porpoise. It was 37 ft. long by 6} ft. in dia- 
|meter. Electricity here, again, furnished the motive 
power, with a calculated speed of eight knots ; but 








|we have seen no reports of trials to justify this 
‘ealculation, nor have we heard anything at all 
lately of the boat. Another submarine boat, with 
the everlasting name of Nautilus, was designed by 
the late Mr. Ash, a naval architect, and patented | 
by him in conjunction with a Mr. Andrew Campbell | 
in 1884. Four ‘‘ piston plungers,” or drums, on | 
each side, when thrust out or in, were supposed to! 
vary the displacement within one ton, and elec- 
tricity, as in the Waddington boat, was calculated 
| to give eight knots. At the end of 1886 trials were | 


|made, first in the West India and then in the | 


} 


Tilbury Docks. During the latter experiments the | 


nothing could have checked the downward course 
short of the limit of safety, which, for this boat, 
was 50 ft. As it was, all in it—according to a 
reporter—felt a relief when the drums were got to 
act and the boat began to rise. We have heard 
nothing more of it since this trial. 

The Californian Professor Snell’s Peacemaker 
has undergone so many alterations since it was first 
patented in April, 1884, that very little of the 
original invention will probably be left by the time 
the managers of the Delameter Company have 
succeeded in turning out a really practical diving 
boat, as they appear to be laudably bent on doing. 
The last available reports, however, represent the 
constructors as still using the vicious mode of 
descending on an incline, instead of on an even 
keel. They also persist, after some changes in the 
details, in retaining the obsolete plan of assailing 
an enemy’s ship by trying to get under her and float 
a torpedo up against the bottom. No doubt this 
appears easy enough when diving under vessels in 
the Hudson River, but it has yet to be attempted 
in warfare. 

In conclusion we may say that we fail to see at 
present any diving boat that can, in our opinion, 
combine so many essential qualities as the latest 
Nordenfelt boat, fully described in ENGINEERING of 
December 30 last, and alluded to in the first article 
of this series. Once the inventor has succeeded in 
giving it greater speed awash and provided it with 
a controllable long-range torpedo, there can be no 
question of its superiority over everything else of 
the kind that has yet been contrived. 





CARRIAGE FOR THE BRUNIG RAILWAY. 

Amonc the exhibits of railway material at the Paris 
Exhibition is a platform passenger carriage for the 
Briinig Railway, which forms the subject of our _en- 
gravings on the present and — pages. This 
carriage was built by the Société Industrielle Suisse, of 
Neuhausen, and is for the metre gauge ; it is carried 
on six wheels and has a wheel base of 19 ft. 8} in., 
the total length of the carriage being 29 ft. 9in. It 
contains seats for twenty-four persons, the carriage 
body only occupying a part of the space; the remainder, 
giving a width of 28.3 in., is utilised as a platform 
running from end to end of the carriage and pro- 
tected by a fence and handrail nearly 4 ft. in height ; 


‘the platforms at the end, which are 26 in. wide, are 


also available for standing room. 

As will be seen from the illustrations, the carriage 
is provided with the double roof, one extending for 
the whole width and covering the platform, the other 


Jules Verne for his Nautilus—constituted a novel | boat descended with startling rapidity into the mud, | inclosing the carriage body proper. Figs. 1 and 2 on 
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the previous page show quite clearly the general ex- 
ternal appearance and internal arrangements of the 
carriage. The main frame consists of two beams of 
channel section 2.76 in. by 7.08 in., running longitudi- 
nally the whole length of the carriage, 65.3 in. apart, 
and connected at the ends by transverse beams of the 
same dimensions; to these latter are connected the cen- 
tral buffer and coupling arrangement, as shown in the 
plan. Transverse beams of smaller dimensions are 
connected to the longitudinals at intervals, and two 
light channel irons, placed about 13 in. apart and 
resting on these latter, run from end to end of the 
frame; from the main longitudinal beams brackets 
extend to carry the carriage body as shown in Fig. 3. 

The seats are all separated from each other by fixed 
arms, as shown in the plan Fig. 2, so as to limit the 
space occupied by each passenger to about 21 in. ; 
the clear space between the opposite seats is 20.6 in. 
Access is obtained to each of ri four compartments by 
a door opening upon the platform ; there are of course 
no doors on the opposite side of the carriage, the 
whole of the space being divided up into windows. 
Steps at each end lead to the platforms. 

This carriage is fitted with an automatic steam brake 
on the Klose system ; the arrangement is indicated in 
our illustration, but we intend to publish more detailed 
drawings at a later date. In this system the brake- 
blocks are held continuously against the wheels by the 
action of powerful spiral springs operating through a 
system of multiplying levers; the brakes are thrown 
off the wheels by the admission of steam behind the 
»iston of a cylinder placed beneath the carriage frame. 

n addition to acting on the end pairs of wheels, the 
brakes also act on a wheel on the central axle which 
gears into the rack with which the Briinig Railway is 
provided. In order to set the brakes to their full extent, 
the steam is exhausted from the cylinder so as to relieve 
the spiral springs before alluded to; or the pressure of 
the brake-blocks may be regulated at will by reducing 
the steam pressure more or less in the cylinder ; the 
maximum retarding action that can be exerted is equal 
to about 22 tons. Steam is admitted to the cylinder 
by asteam pipe placed beneath the floor of the carriage, 
and this is utilised in winter for heating purposes. In 
order to relieve the carriage as much as possible from 
vibration caused by the sudden application of the 
brakes, the brake gear is mounted ona separate frame 
to which a certain range of movement is allowed ; if 
desired the brake can be set by hand by means of the 
gear provided at one end of the carriage. 








ENGINES OF THE PADDLE STEAMER 
“* CALEDONIA.” 

WE give on page 226 an illustration of the engines 
of the paddle steamer Caledonia, which have been con- 
structed by Messrs. Rankin and Blackmore, Eagle 
Foundry, Greenock. The vessel, which was built by 
Messrs. John Reid and Co., Port-Glasgow, is owned by 
the Caledonian Steam Packet Company, and is running 
in connection with the Gourock branch of the Cale- 
donian Railway. In our issue of May 3 we described the 
vessel and gave an illustration of her, so that it is only 
now necessary to state that her dimensions are: 
Length, 200 ft. ; breadth, 22 ft. ; and depth moulded, 
7 ft. 9 in. 

The Caledonia has been fitted with a compound 
surface-condensing engine of the direct-acting diagonal 
type, having two cylinders 30 in. and 54 in. in dia- 
meter, with a piston stroke of 5 ft., working tandem 
on to a single-throw crankshaft. Speaking generally, 
this engine represents the standard single - cylinder 
Clyde type, but with an addition of a high-pressure 
cylinder, and as will be seen from the engraving, the 
design is simple, the number of working parts 
having been reduced to a minimum. With this 
object and to save friction, the makers have embodied 
their arrangement, already successfully introduced 
in their patent quadruple-expansion screw engines, 
whereby one piston-rod stuffing-box takes the place 
of two between the cylinders and allows the low- 

ressure cover to be removed without disturbing the 
recap aatheti cylinder—-a most important matter in 
connection with overhauling the low-pressure piston. 
The reversing gear is of the single eecentric-rod type, 
and is actuated by a powerful steam cylinder fitted 
with an auxiliary hand lever. The air-pump is single- 
acting, and is worked vertically by means of drag 
links and bell-cranks from the piston-rod crosshead ; 
it is so arranged that the weight of the bucket, &c., 
acts as a partial counterbalance to the weight of the 
cylinder pistons, &c., and thus serves to diminish the 
jerk attendant on single-crank engines. Indeed, on 
trial, the smooth working of the engine, even at full 
speed, was the subject of general remark. The circu- 
lating pump is on the centrifugal principle and is driven 
by aseparate engine, poe by Messrs. Drysdale 
and Co., Glasgow. The paddle wheels are of the 
feathering description, strongly bound together by out- 
side rings, and each wheel is fitted with eight elm 
floats. 

The boilers are two in number, of the Navy type, 








and they work at a pressure of 90 lb. to the square 
inch, in conjunction with forced draught on the closed 
stokehold principle—supplied by a Westinghouse 
engine and fan made by Messrs. Alley and McLellan, 
Glasgow. This forms quitea novel departure so faras 
Clyde river steamers are concerned, as the Caledonia 
is the first vessel thus fitted, and judging from the 
markedly successful results of the trial as to speed, 
the economy of fuel and the comparative absence of the 
dense smoke which characterises the ‘‘ Haystack” 
boiler, there is a possibility that that nitherto 
favourite steam generator may be superseded by the 
more modern type, which, in addition to the advan- 
tages already enumerated permits of a leaky tube being 
plugged up without stopping the steamer. Besides, it 
does away with the Sunday labour in cleaning the 
tubes when the boiler has partially cooled down. The 
Navy boiler also stows much better and has a lower 
centre of gravity, lying under the main deck, and leav- 
ing it and the promenade deck free for passengers, 
with the exception of the small space occupied by the 
smokeboxes and funnel. The smoke nuisance has been 
still further abated by the introduction of Bonthrone’s 
patent furnace bars and doors, the latter being con- 
structed so as to permit of the admission of air being 
regulated at will to suit the condition of the fires. 

At the official trial trip the mean speed on two runs 
between the Cloch and Cumbrae lights was 163 knots, 
which is one-eighth of a knot beyond the guaranteed 
speed ; and in afterwards running the measured mile, 
progressively the greatest speed reached was, as nearly 
as possible, at the rate of 19} statute miles per hour. 
As many experts considered it almost an impossibility 
to attain the guaranteed speed, with a vessel of the 
dimensions of the Caledonia, the results are regarded 
as particularly good. In view of the superior accommo- 
dation afforded in the steamer, of her artistic finish, as 
well as of the marked advance in the engine depart- 
ment, the Caledonia is a notable addition to the fleet 
of the Caledonian Steam Packet Company, and while 
reflecting their enterprise, does great credit to their 
superintendent, Captain James Williamson, under 
whose personal supervision the vessel was designed and 
constructed. 








MACHINE TOOLS AT THE PARIS 
EXHIBITION. 

On page 215 we illustrate two machine tools shown 
at the Paris Exhibition by the Maschinenfabrik 
Oerlikon, of Oerlikon, near Zurich. Fig. 1 shows 
a grinding and grooving machine. Many hundreds 
of these machines are working in all parts of the 
world. The machine grooves and grinds hard cast 
rollers up to a diameter of 20 in., and a length of 
21.5 in., and it is not necessary to put in the rollers 
more than once. Further, the grooves can be made to 
any pitch and in any number. The table is moved 
slowly or quickly by a special arrangement of gear- 
ing. When grooving the table has a quick return. 
A slide, capable of being turned, effects during the 
grooving a partial revolution of the roller according 
to the angle or pitch required. The grooving tool is 
in a movable holder; the tool is engaged when 
beginning the groove, and disengaged when at the 
return, both automatically. The change of movement 
of the machine is effected by the table itself, adjust- 
able stops causing the disengagement of a clutch. The 
emery wheel for the grinding of the roller can be easily 
turned upon the machine itself by means of a diamond, 
The down and up movement of the roller when grind- 
ing is executed by a worm and wormwheel. This 
machine is the result of many years’ experience, and 
can be favourably employed in milling and other esta- 
blishments. 

Fig. 2 represents a milling machine. The table has 
an automatic longitudinal feed by means of a worm up 
toa length of 20in. The disengagement of the longi- 
tudinal feed is made automatically. The table has a 
cross-slide, and is adjustable by hand in a vertical 
direction. This machine is designed principally for 
cutting automatically in a longitudinal direction. 








THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS, 1890. 

Tue Royal Agricultural Society of England has 
issued the regulations for the trials of implements at 
its next annual Show, which will take place at Ply- 
mouth, commencing June 21, 1890. The most in- 
teresting of these trials will be those under Class I., 
which - te with light portable motors, steam or 
other, up to 5 brake horse-power. These motors may 
be either worked by steam, hot air, gas, petroleum, or 
other oil, and will be subject to the usual thorough 
tests which are carried out so efficiently by the 
Society’s engineers. The trials will be commenced 
some days before the opening of the Show, and may 
be expected to attract a considerable number of com- 
petitors. There is ample time to prepare for them, 
and just now an immense amount of attention is being 
given to petroleum motors, It remains to be seen if 





the prizes will be the means of bringing a portable 
gas engine into the market. 

The following extract from the regulations shows 
the chief considerations which will weigh with the 
judges in giving their awards : 


Prizes FOR IMPLEMENTS. 
First Second 
Prize Prize. 
Class 1. Light Portable Motors, steam £ £ 
or other, up to 5 brake horse-power. 
(a) Motors burning solid fuel (in- 
cluding steam engines and 


hot air engines) bas .. 30 20 
(b) Motors burning liquid or 
gaseous fuel .. 30 =. 20 


Class 2. Grist Mills for use on a farm, 

to be worked by an engine not ex- 

ceeding 10 brake horse-power ... 20 10 
Class 3. Disentegrators, suitable for 

working with a portable or traction 

engine not ccs et 20 brake horse- 


power _... sesh ee ae -. 20 10 
Class 4. Plant for Cider-making, suit- 
able for use on a farm... é was 0) 10 


SprciAL REGULATIONS FOR EACH CLASS. 
Class I.—(Light Portable Motors up to Five Brake Horse- 
Power.) 

9. The trials of these engines will be generally similar 
to —— trials of steam engines by the Society. The 
indicated and brake horse-power will be ascertained ; the 
fuel and water consumption per horse-power will be 
measured, and due attention given to general design, 
excellence of workmanship, ni uniform working of the 
engine. 

10. The adaptability of each engine for general pur- 
poses on a farm will be considered, especially as regards 
simplicity of design, strength and durability. 

11. Engines indicating beyond 5 brake horse-power will 
be disqualified. 

12. The following will be the points awarded in each of 
the two classes, a and b: 


1, ‘Cont: .... ae ar at we ie 15 
2. Simplicity, workmanship, and dura- 
bility ae es ae Bs si 15 
3. Lightness of weight combined with 
strength ... kee ae Nae ae 5 
4. Governing power ... - ae ae 5 
5. Facility of transport ay ce os 10 
6. Fuel ... Fis oe 5 ae ext 15 
7. Water consumption are a a: 10 
8. Efficiency... oe ne ae see 15 
9, Economy in getting to work and attend- 
ance “ ane “se ae ate 10 
100 


Class II.—(G@rist Mills for Use on a Farm.) 


18. The various entries in this class will be driven 
separately by the same engine, provided by the Society. 
14. The amount of steam used for the execution of a 
given amount of work will be the gauge of efficiency. 
15. The following will be the points awarded : 
1, Cost ... - sas wes ate ‘Ks 20 
2. Simplicity combined with strength, 


workmanship, and duratility... 15 

3. Power taken to drive same se ae 15 
4. Uniformity of working and facilities for 

regulating... ee Sas Bet ai 10 

5. Uniformity of produce... cae ae 15 

6. Attendance necessary... See was 15 
7. Generaladaptability for grinding various 

kinds of produce... ese see ae 10 

100 


Class III.—(Disintegrators.) 
16. The trials in this class will be conducted in a similar 
manner to those in Class 2. 
17. The following will be the points awarded : 


ORB: = iu ies ae re 20 
. Simplicity combined with strength, 

workmanship, and durability... ee 1 

. Power taken to drive same an ‘as 1 
. Uniformity of working and facilities for 

regulating same ... Fes aa 5 1 

re ] 

1 


woe 


Sie 


5. Uniformity of produce 
6. Attendance necessary... Moe xe 
7. General adaptability for reducing 
various substances ~ ae 10 
100 


Class IV.—(Plant for Cider-making.) 

18. The points in this class will be determined by the 
judges in consultation with the stewards before the trials. 
The Council reserve the right to defer the trial of these 
implements. 








Tue Wortp’s Steam Power.—According to a recent 
publication of the Statistical Bureau at Berlin, four-fifths 
of the steam machinery in the world has been constructed 
within the last twenty-five years. France has 49,500 
stationary boilers, 7000 locomotives, and 1700 ship 
boilers ; Austro-Hungary, 12,000 stationary boilers, and 
2400 locomotives. In the United States the steam ma- 
chinery, exclusive of locomotives, has 7,500,000 horse - 
power ; in Great Britain, 7,000,000 horse-power ; in Ger- 
many, 4,500,000 horse-power ; in France, 3,000,000 horse- 

wer; and in Austro-Hungary, 1,500,000 horse-power. 
oon are some 105,000 locomotives in the world, 
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THE ‘‘STRONG” LOCOMOTIVE VALVE 
GEAR. 


To THE Epitor oF ENGINEERING. | 

S1r,—In your issue of last week I find a very incoherent 
letter from Mr. Bremme, containing a number of per- 
sonalities directed against me, most of which are too silly 
and harmless to require notice. apy 

But in his second paragragh he makes a confession 
which contains only a part of the truth, and Task your 
permission to complete it. He is quite correct in inform- 
ing your readers that during this ‘‘ quasi” controversy, as 
he calls it (whatever that may mean), he has addressed 
some letters to me privately, but he does not say, as I now 
do, that those letters consisted of impertinent queries as 
to my private affairs, insinuations of unworthy motives, 
ungeatinmenly sneers, and a threat which necessitated a 
reference to my solicitor. 

Why Mr. Bremme should parade this part of our cor- 
respondence before your readers, and what benefit he 
expects to derive from doing so, are quite beyond my 
comprehension. You have given him several opportunt- 
ties of replying to the arguments put forward by me in 
letters which he very ingeniously styles as “‘ matter in 
the wrong place,” and of correcting what he calls my 
‘erroneous notions,” but he has not availed himself of 
them, and if, instead, he has followed the traditional Old 
Bailey practice of vituperating an opponent he cannot 
refute, your readers will understand as well as Ido the 
poverty of his case and the deep vexation he feels at the 
defeat he bears so badly. I inclose you copies of his let- 
ters for your perusal and I trust I shall have to write 
no more on this subject. 

Yours faithfully, 
WALTER PayTON. 

Larkfield, Richmond, August, 1889. 

[After perusing the correspondence which Mr. Payton 
has forwarded to us we think it only fair to him to 
publish the above letter. We cannot, however, admit 
any further letters on the subject of the valve gear of the 
Strong locomotive unless they are confined strictly to 
technical points.—Ep. E.] 





To THE Eprtor or ENGINEERING. 

Srr,—With reference to the controversey re the Strong 
locomotive valve gear, would Mr. Bremme please show 
from the drawings given by Mr. Payton how his gear 
differs from Hackworth’s ? I have taken a good deal of 
interest in this affair, but as yet it has seemed to me that 
Mr. Bremme has never approached the real subject at 
issue, namely, where the difference between the gears lies. 


Yours truly, 
August 19, 1889, C. 








NATIONAL COLLECTION OF SCIENTIFIC 
APPARATUS. 
To THE Epitor or ENGINEERING. 

Srr,—In my letter appearing in your issue of the 16th 
inst., paragraph 3, line 5, the word ‘‘ teaches” should be 
teachers. That materially alters the sense of the sub- 
sequent words in the letter. 

Yours faithfully, 
W. HILLIER. 

1, Abercrombie-street, Battersea Park, 8.W., 

August 17, 1889. 





THE EXPLOSION OF A MAIN STEAM PIPE 
AT DEPTFORD. 
To THE EpiTor or ENGINEERING. 

Sir,—Having carefully read the report in your last 
issue of this lamentable occurrence, I should like to say 
a word for the coppersmiths who have not yet had a voice 
in the matter, but come in for all the blame laid to their 
charge. I have been employed as coppersmith by various 
firms for a number of years past, after serving an appren- 
ticeship of seven years, and have been foreman for some 
years over a considerable number of coppersmiths, and 
responsible for many high-pressure main steam pipes and 
bends made of copper, and have had no failures, for the 
following reasons : 

1. Carefully watching the work in its progress, taking 
care that it is not worn out in the making. 

2. Seeing the parts put properly together, and closely 
watching the process of brazing. 

3. Carefully examining and testing work at the pump 
when finished by the workmen, and consigning really 
faulty work to the scrap box, instead of trying to ‘‘fake it.” 

I can assure you, from my own observation as a work- 
man, that many pipes and bends were badly made and 
clumsily put together, but never tested ; indeed, in some 
workshops they have no means of testing work whatever ; 
the work is taken piece by the foreman, and_ hurried 
through for the sake of quantity, regardless of quality, and 
I can safely assert that all this bad work comes from those 
shops where the workmen are either driven, by reason of 
piecework, or where the foreman has to work at his tools 
and the men are underpaid, or where foremen are put 
over work they do not at all understand, and consequently 
the workmen are not properly supervised. 

I maintain that theory alone is insufficient, and that 
where life is at stake work should only be entrusted 
to men having a practical acquaintance with it. I 
could say much more as to faulty materials used too 
frequently, but fear to- trespass on your valuable 
space, 

The services of the Board of Trade come in after the 
damage is done ; now if they were authorised to have a 
testing of all copper and other main steam pipes for high 





‘pressure before being finally fixed, we should probably 
never hear of bursting at all. 

Measures for beer and wine, also gas meters, are tested 
and stamped, and have to be. Why not main steam pipes? 
As there are plenty of excellent workmen in the copper- 
smiths’ trade, who are quite aware of their responsibility, 
but have neither choice or safeguard, I write this in their 
especial interest. 

Yours obediently, 
A ForEMAN COPPERSMITH. 

August 20, 1889. 





To THE Epitror oF ENGINEERING. 

Sir,—I was much interested by reading in your last 
week’s issue the report on the above disastrous explosion, 
and while agreeing that it is very desirable to master the 
subject of copper-pipe construction, so as to be able to 
make them approximately of the intended strength, I hold 
that, by far too much stress has been laid on the weakness 
of this unfortunate bend, and the main cause of this occur- 
rence, as wellas the proper preventative, has only partly 
been brought to light. It is not likely that the burst 
pipe had an ultimate strength less than, say, 400 Ib. to 
500 Ib. per square inch, and if the steam pressure was but 
152 lb., the pipe ought not to have failed. 

he key to the whole disaster is in the few words, 
page 212, first column: ‘‘ When the explosion occurred 
the engine stop valve was being opened. . . .” It was 
not the great steam pressure ik broke an exceptionally 
weak pipe, but the water which was in the pipes, either 
in the vertical one over the stop valve or in the horizontal 
one coming from the receiver; and though the presence 
of water is alluded to as contributing to the explosion, and 
the draining arrangements of the receiver are very proper] 
blamed, still there are three other defects of design whic 
should be remedied, if future troubles are to be avoided, 
viz.: 1. The engine stop valve should be placed on pipe 
F, Fig. 5, so that water cannot accumulate in the vertical 
pipe above it. 2. The valves I and K should be fixed 
near the horizontal drums of the boilers, or somewhere on 
the horizontal pipes leading from these drums, so that, in 
this case also, no water can accumulate above the valves. 
With the existing arrangement it is next to impossible to 
avoid a ‘‘ water hammer” when either of these valves are 
opened (of course with steam in the receiver). 3. The 
receiver should be some 3 ft. deeper than at present, so as 
to form a reservoir for water of condensation below the 
level of lowest branch, and should be provided with a 
gauge glass for showing the level of the water. As now 
arranged, some extra priming or a temporary inaction of 
one or both traps would soon fill up the receiver suffi- 
ciently for water to partly fill the horizontal pipe leading 
to engine No. 2, followed by an irresistible water hammer 
on opening the engine valve. 

Traps are useful appliances, but not by any means 
always to be relied upon, and should be supple- 
mented by the useful gauge-glass as a check upon their 
proper working, and in this case the gauge glass could 
readily be made visible from the engine-room floor. It 
may, of course, be suggested that the stop valves had been 
placed in the most convenient positions, and that small 
drain pipes (with cocks) immediately above the valves 
would meet the case, but it would only partly do so, for 
the arrangement would still admit of accumulation of 
water over the valves, and a possible repetition of a 
broken pipe by opening a steam valve too suddenly 
without opening the drain. In addition the pipe joints 
would be constantly leaking through the sudden heating 
when draining off the water. 

Yours truly, 


August 20, 1889, W. ScHONHEYDER. 





LAUNCHES AND TRIAL TRIPS. 

On August 10th Messrs. S. and H. Morton and Co. 
launched from their building yard at Leith a steel screw 
steamer named the Mabel, 160 ft. by 25 ft. by 12 ft. 6 in., 
built to the order of Messrs. J. Burnett and Sons, of 
Mincing-lane, London, from the designs of Mr. R. J. 
Quehl, London. The ship is to be fitted with triple- 
expansion engines, having cylinders 12 in., 24 in., and 
36 in. in diameter by 24 in. stroke, working at 160 lb. 
pressure ; she has been specially designed and built to 
run to Paris in Messrs, Burnett’s regular service between 
that city and London. 





The s.s. Setiembre was successfully launched from the 
ard of Messrs. W. Doxford and Sons, at Pallion, on 
Vednesday afternoon, the 14th inst. She has been built 

to the order of the Compania Bilbaina de Navegacion, 
Bilbao. The principal dimensions are : Length between 

rpendiculars, 275.0 ft.; breadth, extreme, 39.6 ft. ; depth 
rom ordinary floor to main deck, 17.9 ft. ; depth from 
ordinary floor to sper deck, 24.9 ft. ; with cellular bottom 
fore and aft. he engines are triple-expansion, by 
Messrs. Doxford, with all the latest improvements, the 
cylinders being 21} in., 36 in., and 59 in. in diameter, by 
39 in. stroke ; they are supplied with high-pressure steam 
from large boilers. 





Messrs. D. and W. Henderson, Partick, launched on 
Wednesday, the 14th inst., a steel screw steamer, con- 
structed by them for Messrs. Bell Brothers and McLelland, 
Glasgow. The vessel, which is named Bellova, is 310 ft. 
long, 39 ft. broad, and 27 ft. 10in. deep, with a gross 
tonnage of 2720 tons. The vessel, although intended 
principally for cargo carrying, has been fitted with accom- 
modation for a number of first-class passengers. The 
engines are of the triple-expansion type, with cylinders 
22 in., 36in., and 59in. in diameter respectively, and 
adapted to a stroke of 42 in. They are intended to 
indicate 1350 horse-power. This is the seventh vessel 
built recently by Messrs. Henderson for the same firm. 





The iron s.s. Crimea, built by the Blyth Shipbuilding 
Company, at Blyth, had a highly satisfactory trial trip on 
Thursday, the 15th inst. The Crimea has been con- 
structed to the order of Messrs. Stephens, Mawson, and 
Goss, of Newport, Mon., and measures 260 ft. by 365 ft. 
beam with a depth of 19} ft. The engines are of the 
triple-expansion kind, of 160 nominal horse-power, and 
have been supplied by Messrs. Black, Hawthorn, and Co., 
of Gateshead, and gave results highly satisfactory to the 
numerous company on board. 





On Friday last, the 16th inst., the new steel screw 
steamer Hibernia, recently launched from Messrs. Raylton, 
Dixon, and Co.’s No. 1 shipyard, Middlesbrough, to the 
order of the International Line Steamship Compeny, 
Limited, Whitby, had her trial tripat sea. The principal 
dimensions and features of the vessel are as follows: 
Length over all, 305 ft. ; breadth, 38 ft. ; depth moulded, 
22 ft. 10in.; the deadweight carrying capacity being 
3650 tons. The engines and boilers, which are from the 
works of Messrs. Thomas Richardson and Sons, Hartle- 
pool, are on the triple-expansion principle, having cylinders 
22 in., 35 in., and 59 in. in diameter with a stroke of 39 in., 
and worked throughout the trial without the slightest 
hitch. During the trial with 160 lb. boiler pressure and 
82 revolutions the steamer attained a speed of 12} knots, 
which was considered satisfactory. 


On the 16th inst. there was launched from Messrs. 
Ramage and Ferguson’s shipbuilding yard at Leith a steel 
screw steamer named the Rex, built to the order of 
Messrs. R. Conaway and Co., Liverpool. Her dimen- 
sions are 265 ft. by 364 ft. by 18 ft. 4m. moulded. The 
engines, which are also sah > by Messrs. Ramage and 
Ferguson, are triple-expansion, having cylinders 21 in., 
34in., and 56 in. in diameter by 36 in. stroke, and are 
supplied with steam from two steel boilers working up 
to 160 lb. pressure. The Rex has been built under the 
superintendence of Messrs. Ashlin and Asbridge, of 
Liverpool and London. 





On August 17th, the new steamer Dalmally, recently 
samaiaek te Messrs. Edw. Withy and Co., West Hartle- 
pool, and built for Mr. George a of West Hartle- 
pool, left Hartlepool on her trial trip. The dimensions 
of the vessel are 290 ft. by 40.1 ft. by 19.3 ft. The engines, 
which are of the triple-expansion type, have been con- 
structed and fitted on board by Messrs. T. Richardson 
and Sons, Hartlepool; the cylinders are 22 in., 35 in., 
and 59 in. in diameter, by 39 in. stroke. The engines 
worked very smoothly throughout the trip. 





On Saturday morning, the s.s. Daylight, a fine steel 
screw steamer, which has been built by Messrs. Raylton, 
Dixon, and Co., Middlesbrough, to the order of Messrs. 
John Wood and Co., of West Hartlepool, proceeded from 
the Tees on her trial trip. Her leading dimensions are : 
Length over all, 305 ft. 3 in.; breadth, 38 ft.; depth 
moulded, 22 ft. 10in.; with a deadweight capacity of 
over 3600 tons. Her engines, by Messrs. T, Richardson, 
and Sons, Hartlepool, on the triple-expansion principle, 
have cylinders 22 in., 35 in., and 59 in. in diameter by 
39 in. stroke. The trial gave satisfactory results. 





By the launch at Barrow of a large steamer named 
Boma, an important addition has been made to the fleet 
of the well-known British and African Steam Navigation 
Company of Glasgow. The new vessel which has been 
built by the Nava] Construction and Armaments Company 
is 312 ft. long, 39 ft. beam, and 27 ft. Gin. depth soak 
She is intended primarily for the cargo-carrying trade ; 
but arrangements have been made in the internal con- 
struction so that accommodation for a considerable 
number of passengers can easily be fitted. The engines 
are of the triple-expansion type, with cylinders 23 in., 
38 in., and 62 in. in diameter respectively and 42 in. stroke. 
Steam is generated in two single-ended Loilers working to 
a pressure of 160 lb. to the square inch. 


The official trials of the oil-carrying steamer Bayonne, 
the dimensions of which were given on the occasion of 
her launch in July, have been completed with most satis- 
factory results. She was built by Messrs. A. and J. 
Inglis, Pointhouse, Glasgow, for the Anglo-American Oil 
Company. A series of runs was made at various draughts 
of water. Trials of this kind would be tedious and expen- 
sive in the case of vessels carrying ordinary general cargo, 
but in steamers of the Bayonne type, fitted with pumps 
capable of dealing with 5 tons of water per minute, the trim 
can be altered with great ease and sopiait y. At the deepest 
immersion, 22 ft., the mean full speed was found to be 
11.85 knots. This was in excess of the builders’ guarantee 
and was deemed highly satisfactory by the owners, who 
were represented by Mr. J. D. Jamieson, a director of the 
Anglo-American Oil Company, and Mr. George Eldridge, 
consulting naval architect of the company. ‘The stability 
of the vessel was practically tested by filling the oil tanks 
one after another. It was found that, taking suitable pre- 
cautions, four tanks could be filled simultaneously without 
producing any instability. 





Cui111.—Valparaiso is to have a dry dock involving an 
outlay of 800,000/. Negotiations are proceeding with a 
French company for building additional lighthouses in 
which the electric light will be used. The cost of the 
lighthouses is estimated at 700,000/. 

Tue Suez Canat.—The transit revenue of the Suez 
Canal Company amounted in June to 219,200/., as com- 
pared with 197,775/. in June, 188%. Theaggregate transit 
revenue collected in the first half of this year amounted to 
1,416,566., as compared with 1,341,674/. in the corre- 
sponding period of 1888, 
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STEEL WAGON WHEEL. 

For colonial transport wagons, Messrs. Hansell and 
Co., of the Canal Steel and Engineering Works, 
Sheffield, manufacture the steel wheel shown in the 
annexed engraving. Its great advantage is that 
neither damp nor variations of temperature have any 





effect upon it, and consequently it will work efficientiy 
in climates where a built-up wheel requires constant 
attention and repair. This wheel has been in use for 
several years, and has earned great commendation in 
many parts of the world. 








WOOD-WORKING MACHINERY AT THE 
PARIS EXHIBITION. 

We this week illustrate on the present and opposite 
pages some more examples of the fine wood-working 
machinery exhibited in the Machinery Hall of the Paris 
Exhibition by Messrs. Fay and Co., of Cincinnati. The 
tirst of our illustrations represents a multiple boring 
machine for heavy work, such as bridge timbers, car- 
riage frames, &c. The frame which forms the bed for 
supporting the timber to be bored, is provided with a 
number of loose rollers, upon which the timber is fed for- 
ward below the augers. On the top of the square post 
behind the table are three sets of standards and brackets 
on separate frames, one corresponding to each of the 
augers of the machine. In the top of the brackets are 
formed the upper bearings, in which the spindles carry- 
ing the augers are free to slide ; beneath these, and im- 
mediately above the table carried on the top of the main 
post of the machine, is another set of similar bear- 
ings, the driving pulleys mounted on the spindles 
being placed between these bearings as shown. The 
ere, ba above referred to, each support at the upper 
end a link, the top of which is pinned to a hori- 
zontal lever, which is also pinned to the top of the 
spindle carrying the auger ; an extension of the lever 
receives a vertical rod that is forked at the bottom and 
carries a handle. The table on top of the vertical 
frame, is formed with guides in which slide the cast- 
ings carrying the brackets and standards before already 
described ; by means of handwheels placed in front of 
the machine, each of these castings can be traversed by 
a screw so as to cause the casting to advance or 
recede, and with it the auger held in the spindle. 
A belt passing over the driving pulley and thence 
over a rigger, to each of the pulleys on the spindle, 
and eh again to the driving pulley, gives the 
necessary speed to the augers, all three of which 
are driven simultaneously ; the pulleys are fitted 
to the spindles by keys and featherways, so that the 
spindles are free to rise and fall without interfering 
with their rotary motion. In using the machine one of 
the handles is drawn down, bringing the auger with it 
until the point engages in the wod, after which, of 
course, the feed is self-acting. As soon as the hole is 
bored the auger becomes free, and the balance weight 
on the end of the horizontal lever brings it back into 
position. 

The problem of boring a square hole is perfectly 
solved in two machines exhibited by Messrs. Fay and 
Co., and both of which are illustrated on page 223 ; the 
leading principle in each is the same, but the details 
are different. The tool employed is a compound one 
consisting of an auger working within a hollow four- 
sided chisel; the movement imparted to this tool is 
twofold, the auger is caused to rotate and both auger 
and chisel have a reciprocating motion, the point of 
the auger always being a little in advance of the 
chisel. 

As the diameter of the auger is as large as can be 
inclosed within the chisel, consistent with free working, 


MULTIPLE WOOD-BORING MACHINE; PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. FAY AND CO., ENGINEERS, CINCINNATI. 


aif & | 














it follows that as the circular hole is drilled by the | handwheel, also shown in the engraving. The driving 
auger, all the work that the chisel has to do is to cut | belt is thrown on or off the loose pulley by means of a 
out the angles of the inclosing square, and thus convert | lever, and the reciprocating gear is engaged by depress- 
the circular hole into a rectangular one. The | ing the pedal near the base of the frame. 

engraving shows clearly the method of placing and | 
clamping down the timber, the table upon which it is | 
set being caused to travel by means of a lever on the | NEw ZEALAND GOVERNMENT RaILways.—Thus farduring 
side of the machine; the rotation of the auger is | the current financial year the New Zealand Government 
obtained by a belt passing over the driving pulley and | railways have earned a net profit at the rate of 44 per 
thence over a series of pulleys on the side of the | cent. on the capital invested in their construction. “The 
machine to a long drum fast ‘on the spindle which | ®Verage rate of b peg wee = loans raised for 0 Pthe 
carries the auger ; this drum runs in bearings mounted | “aay hone aed ced Oe a ee 
on a table moving in slides on the top of the main | ost, “But it is doubtful whether this rate of profit can 
frame ; motion is given to it by depressing one of) pe maintained throughout the whole year. There appears, 
the pedals shown in front of the machine, the however, to be every reason to anticipate that the lines 
function of this pedal being to throw into gear'| will pay fully 3 per cent. this year unless some unforeseen 
a rack and pinion driven off the main shaft. So) check should occur. 
long as this pedal is depressed the chisel advances : eee 
into the timber the whole length of its stroke, |_E¢yprian Cana Works.—Schemes for irrigation in 








and then is withdrawn by a fast motion, this being | Upper Egypt, in the provinces of Esneh, Keneh, Girgeh, 
repeated so long as the operator’s foot is kept on the | 
pedal ; when it is desired to withdraw the chisel from 


|of the provinces and the provincial councils. 


and Southern Assiout, have been considered by Colonel 
Ross, Inspector-General of Irrigation, with the governors 
he area 


the wood before the full de pth of cut is taken, the |affected by these proposals includes 736,000 acres, of 
adjacent pedal is depressed. This machine cuts mortises | which no less than 250,000 acres were not irrigated or 
from ? in. to 14 in. in width, and of any desired length | were insufficiently irrigated in 1888. The projects are all 
and depth. Inthe small machine, which will work up | based on the idea of going up the river to such a dis- 
to sizes half of those just mentioned, the auger is/| tance that a canal starting at that point shall, when 
driven by a belt passing over the long drum on the | the Nile is at 14 cubits, take enough water and de- 
auger spindle, as in the last machine described, the | liver on the surface a free flow. The present system of 
belt sliding along the drum as the latter traverses to | ae = hea acd — by ir ee. ee mt Lhe 
and fro; the reciprocating motion in the sliding table | ee take yng meng segs” fl the oy. ot af — 
is obtained by means of a stud working in a horizontal | quired will, it is estimated, cost about 180,000/., of which 
revolving slotted disc driven by gearing off the main | 100,000/. is required immediately. The junctions and pro- 
shaft. The table to which the work is clamped can be | Jongations of canals are estimated to cost about 200,000/. 


raised and lowered by the lever shown on the side of | The length of the valley to be thus protected from the 





the frame, and it can be traversed to and fro by the | effects of a low Nile is 255 miles, 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig-Iron Market.—Thursday’s pig-iron market 
was steadier in the forenoon, with a moderate amount of 
business doing. The prices of makers’ iron were firm all 
round, and in some instances further advances were 
announced. Coltness No. 1 was raised to 60s. per ton, 
and Clyde Nos. 1 and 3 were both advanced 1s. per ton. 
Scotch warrants were somewhat irregular in price, going 
back to 45s. 94d. per ton cash, and again recovering to 
45s. 114d. Cleveland iron changed hands at 43s. 14d. 
eight days, and hematite iron was sold at 53s, 114d. per 
ton. The market was steady on the following day, and a 
large amount of business was done. Hematite iron was 
very firm in price in the forenoon, but eased off 
towards the close. For Scotch warrants up to 46s. 5d. 
per ton cash was realised in the forenoon, but in 
the afternoon there was a little fluctuation in prices. 
At the close the settlement prices were: Scotch 
iron, 46s. 44d. per ton; Cleveland, 43s. 6d. ; hematite 
iron, 54s. 74d. per ton. Monday’s market was somewhat 
flat on a preponderance of sellers, and the price gave way 
about 6d. per ton. A large volume of business was trans- 
acted. Scotch iron fluctuated in price in the forenoon, 
but in the afternoon the quotations rapidly ran down 
from 46s. 44d. to 46s. per ton cash; and there was a 
reduction all round. The closing settlement prices were : 
Scotch iron, 46s. per ton; Cleveland, 43s. 3d. ; hematite 
iron, 54s. 14d. per ton. Flatness characterised the 
market at the opening yesterday, but subsequently there 
was a recovery, and the closing quotations were practi- 
cally the same as those of Monday. For Scotch war- 
rant iron the highest price at which business was 
done was 46s. 1d. per ton cash. For Cleveland iron 
the closing settlement price was 43s. 44d. per ton. 
The market was in a somewhat inanimate condition 
this morning, with only a moderate amount of business 
doing. Scotch warrants fluctuated in price between 
45s. 104d. and 45s. 11d. per ton cash; hematite iron 
was quoted at 54s. 1d., and Cleveland warrants at 
43s. 14d. ver ton. Prices were rather firmer in the after- 
noon. The makers of special brands were firm in their 
prices all round, and large deliveries for local consump- 
tion were reported. The highest price paid for Scotch 
iron during the past two or three years has been reached 
within the last few days, and partly in consequence of 
that fact a feeling has arisen that the prices of warrants 
have, for the present, touched high-water mark, while 
holders seem to take every opportunity of realising when 
that can be done without bringing down prices. It may 
be said that the iron trade generally is in an exceedingly 
satisfactory state all round. Inquiries have been made 
from many centres of consumption, and some orders for 
pig iron teen recently been received from the United 
States. Outside speculators, both here and in the south, 
are showing more interest in the market. The number 
of blast furnaces in actual operation is still 81, as com- 
pared with 87 at the same time last year. Eight 
are making basic iron, twenty-eight are working on 
hematite ore, and the remainder are making ordinary 
iron. Last week’s shipments of pig iron from all Scotch 
ports amounted to 9245 tons, as compared with 8490 tons 
in the corresponding week of last year. They included 
725 tons for the United States, 935 tons for Canada, 106 
tons for India, 885 tons for Australia, 2020 tons for Italy, 
642 tons for Germany, 180 tons for Russia, 810 tons for 
Holland, 330 tons for Belgium, 200 tons for China and 
Japan, smaller quantities for other countries, and 2161 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 1,021,455 tons, 
against 1,022,425 tons yesterday week, thus showing for 
the week a decrease of 970 tons. 


The Mal'eable Iron and Steel Trades.—These important 
branches of local industry remain very strong, and great 
pressure is required on the part of consumers to secure a 
delivery of materials on demand. The following are about 
the current quotations for finished iron: Common bars, 
lowest grade, 6’. 5s. per ton ; second grade, 6l. 7s. 6d. ; 
first grade, 67. 10s.; best bars ranging from 6/. 10s. to 
7/. per ton ; hoops, 7/. 5s. to 7/. 10s. For steel the quota- 
tions are as follows: Ship-plates, 7/7. 10s. ; boiler plates, 
8/. 10s. to Sl. 15s. ; angle bars, 6l. 10s. ; and other bars, 
7/. 5s, per ton. These prices, both of iron and steel, are 
subject to a discount of 5 per cent. for delivery in the 
Glasgow district. 

Large Machinery Contract for Coatbridge.—Messrs. 
Lamberton, Sunnyside Engine Works, Coatbridge, have 
been successful in securing from Mr. Pierce Phillips, 
Pontyminster Steel Works, Newport, South Wales, a 
contract to supply a 24-in. high-pressure and 42-in. low- 
pressure compound engine, which is intended to drive a 
26-in, three-high mill for rolling tin plates 100 ft. long and 
74 in. broad. At the works named there are six 30-ton 
Siemens’ steel furnaces, with a three-high 26-in. mill 
capable of turning out 1400 tons of steel bars per week. 
The order has been placed in the hands of the Coatbridge 
firm, through the instrumentality of Mr. Arthur Maskrey, 
manager of the works, and late of the Coatbridge Tin- 
plate Works and Parkhead Forge. Mr, Maskrey is at 
present in Coatbridge engaged with specifications for the 
construction of a set of shears for Pontymnister Works, 
and it is all but settled that the contract will be placed in 
the hands of Messrs. Murray and Paterson, engineers, 
Whiftiet. 

Visit of the Tees Conservancy Commissioners to the Clyde. 
—A deputation of the River Tees Conservancy Commis- 
sioners, nine in number, arrived in Glasgow last night on 
a visit to the Clyde. They had already visited the Forth 
Bridge. They went down the Clyde this forenoon on a 
tour of inspection of the Clyde Navigation Harbour 
Works, and were accompanied by Mr. Deas, the engineer, 





who had placed one of the Clutha steamers at their dis- 
posal. To-morrow, a number of the Commissioners will 
extend their tour to the Highlands. 


Important Admiralty Contract for the Clyde.—When the 
order for three cruisers of the Apollo class was placed 
lately with the London and Glasgow Engineering and 
Shipbuilding Company, it was reported that the contract 
for the engines and boilers for the three vessels had been 
given to the Messrs. Rennie, London. It has now tran- 
spired, however, that the negotiations with that firm have 
fallen through, and that the order for the three sets of 
engines and boilers has been given to the builders of the 
vessels. This arrangement has given very general satis- 
faction. 


The Forth Bridge Railway.—The statutory half-yearly 
meeting of the Forth Bridge Railway yd was held 
in Edinburgh yesterday, Lord Colville, K.T., chairman 
of the company, presiding. An interesting statement was 
submitted by the chairman, and there was also submitted 
the following report by the engineers (Messrs. Sir John 
Fowler and B. Baker) on the progress of the works during 
the past half-year: Forth Bridge.—The three great 
double cantilevers, including the viaducts within them on 
which the railway is supported, are now practically com- 

leted. During the past six months 1360 ft. in aggregate 
Gams have been erected. The only portions of the 
superstructure remaining are the central girders spanning 
the two openings between the cantilevers. These girders 
are now nearly all fitted up in the yards at parremome i 
The whole of the work has been carried out in a thoroughly 
satisfactory manner. Railway Approaches to the Bridge 
—North Approach.—275,000 cubic yards, or about five- 
sixths of the total quantity, have been excavated and 
carried to embankment. The headings of the tunnels are 
completed, and more than half of their length is enlarged 
to full size. With the exception of one, all the bridges 


are completed. South Approach.—62,000 cubic yards, or | 30 


about nine-tenths of the total quantity of excavation, 
have been carried to embankment. The bridge at Koss- 
hill is approaching completion, and the public road bridge 
near Dalmeny Station is commenced. The Forth Bridge 
Station at Rosshill is also commenced. The bridge will 
be completed at the end of October, and all the approach 
works forming the Forth Bridge Railway will be ready 
for public tratlic on any day after December 31 of this 
year. 
F. ecdom of Dundee to Mr. William Arvol.—It has been 
sroposed to confer the freedom of the city of Dundee on 
Mr. William Arrol, the contractor for the Forth and Tay 
Bridges. A deputation of the magistrates left Dundee for 
the Forth Bridge to-day to confer with Mr. Arrol and 
consult him as to the time most suitable to him to receive 
the honour. 


Another Candidate for the Glasgow Engineering Chair.— 
It has just transpired that Dr. A. C. Elliot, assistant to 
the Professor of Engineering in the University of Edin- 
burgh, is also a candidate for the chair of civil engineer- 
ing and mechanics in the University of Glasgow, now 
vacant by the resignation of Professor James Thomson, 


C.E., F.R.S. 


Proposed Dock and Railway at Seafield, Kirkcaldy.—It 
seems that there is now a prospect of this scheme going on. 
Several years have elapsed since Parliamentary powers 
were obtained for it. Within the past few days a great 
quantity of contractor’s plant has been laid down at the 
site of the dock. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday the iron market 
was very thinly attended, and the amount’ of business 
transacted was small. During the past few days holders 
have been realising, and this has had the effect of weaken- 
ing prices slightly. The general quotation for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron is 
433. 6d. per ton, but a few small lots of this quality are 
reported to have changed hands at 43s. 3d. Business has 
been done at 44s. for delivery to the end of the year. 
Grey forge is firm at 42s. 6d. for prompt. Shipments of 
pig iron are good, and stocks continue to decrease most 
rapidly. On Sioniew Messrs. Connal and Co., the warrant 
storekeepers, had in stock at Middlesbrough 185,011 tons 
of pigiron. This isa reduction of 3592 tons as compared 
with the previous week. Cleveland No. 8 warrants are 
43s. 44d. cash. The hematite pig iron trade is improvin 
and mixed numbers of east coast brands are now quote 
54s. for prompt delivery. There is nothing new in the 
manufactured iron trade. The demand is quiet, but all 
geen are well supplied with orders and prices are 
ully maintained. Steelmakers report more business. 
Inquiries are pretty numerous and quotations are tending 
upwards. Heavy rails are 4/. 17s. 6d.; sleepers, 61. 5s. ; 
and ship-plates, 7/7. 2s. 6d. 


The National Association oy Blast Furnacemen.—A con- 
ference of blast furnacemen was held at Middlesbrough 
a few days ago, at which delegates attended from the 
various districts embraced by the National Association of 
Blast Furnacemen. The question of dividing the area of 
the Association into two separate districts with separate 
officials, each district to have full control over its own 
funds and management, was considered and eventually 
agreed to, Mr. Snow being appointed secretary of the 
Cleveland district, and Mr. P. Walls secretary of the 
Cumberland district. It was also decided to form a 
central executive with power to deal with all questions 
affecting the general welfare of blast furnacemen, and a 
central fund was decided upon, from which any expenses 
incurred by the central executive should be defrayed. 





Iron Workers and Monday Labour.—F¥or some time past 
the ironworkers in the North of England have been 
agitating for the discontinuance of Monday labour 
during the hot months, and a few days ago the question 
was referred to Mr. David Dale, of Darlington, that 
gentleman being requested to decide whether or not, 
under the sliding scale arrangements, Monday labour 
could be ote swe f Mr. Dale has just given his award, 
which states that the claim made by the ironworkers is not 
consistent with the present sliding scale agreement. 
Under this award the Board cannot again enter into the 
question of Monday work during the existence of the 
present sliding scale arrangements. 


The Consett Iron Company.—The annual meeting of the 
Consett Iron Company, Limited, was held a day or two 
agoat Newcastle, Mr. David Dale presiding. The chair- 
man, in moving the adoption of the report, referred briefly 
to the prosperous condition of the company, and to the 
fact that it now produces a larger quantity of steel plates 
than it did of iron plates. He stated that the directors 
had almost decided as to the position of the steel angle 
mill to be put down. The report was adopted and a 
dividend of 22s. 6d. per share on the old shares and 13s. 1d. 
on the new shares was declared. 


Sadler and Co., Limited.—The annual_ meeting of 
shareholders of this company was held at Middlesbrough 
a few days ago, Mr. C . Bolckow presiding. The 
report and balance-sheet were adopted and the chairman 
congratulated the shareholders on being able to pay a 
dividend of 12s. per share. 


Palmer's Shipbuilding and Iron Company.—At a meet- 
ing of the directors of Palmer’s Shipbuilding and Iron 
Company, Limited, held at the company’s offices, Jarrow, 
it was decided to declare a further dividend of 35 per 
cent., making with the interim dividend of 25 per cent., 
paid in March last, 6 per cent. for the year ending June 
30, 1886 

, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Hull and Barnsley Railway.— At the half-yearly meet- 
ing of the Hull and Barnsley Railway and Dock Com- 
any, Colonel Smith, chairman, explained the New Money 
3ill for rearrangement of stock, which became law on the 
12th inst., and under which all money had been raised. 
The traffic showed a very satisfactory increase in revenue. 
They were justified in estimating the gross revenue for 
the current half-year at 139,100/., and he ventured to 
prophesy it would be earned at about 60 per cent. of 
working expenses. There was a bright prospect, not only 
of earning 19,0007. next year, but possibly of carrying 
forward a substantial sum in reserve for their future pro- 
tection. It seemed to him that their financial operations 
placed the company in a thoroughly satisfactory position 
= every prospect of a dividend to the ordinary share- 
olders. 


Water Gas.—The first statutory meeting of the share- 
holders of the Yorkshire Water Gas Company, Limited, 
has been held at Leeds. Rear-Admiral Bythesea, who 
presided, referred to the fluctuation of the shares and to 
the applications for plant, and said considering the age of 
the company, they might consider they had Bown fairly 
successful. He had great faith in the future of water gas, 
which was an excellent fuel. 


Datal Miners’ Wages.—The agitation among the 
datalers employed in the collieries in the Sheffield and 
Barnsley districts on the subject of the recent advance of 
wages, is atan end. The day men contended that they 
were entitled to the 10 per cent. increase granted by the 
owners to the colliers, and have pressed their claims, with 
the result that in most cases the dispute has been settled 
amicably. 


Iron Trades of South Yorkshire.—Activity continues 
to characterise the iron trade throughout this district, 
and all branches are well situated for orders. Prices 
have improved of late to such an extent that it is diffi- 
cult to quote, for only a fortnight ago hoops and small 
merchant iron advanced 10s. per ton, and now the Sheet- 
makers’ Association have decided to advance sheets 10s. 
per ton, and, despite these and other advances, buyers 
are paying readily the better rates. Ordinary angles and 
bars now range from 6/, 15s, to 7/., best angles up to 81., 
and best bars up to 7/. 10s. Rods are now quoted from 
7/. to 71. 10s., and best up to 9/. Ordinary hoops run from 
6l. 10s. to 7l., best 7/. to 7/. 10s., and coopers’ hoops from 
6l. upwards. For plates of very ordinary quality the 
price asked runs from 8/. upwards, boiler qualities from 
8. 10s. and best from 9/. 10s. to 10/. 


Wages of Engine Drivers.—The deputation appointed by 
the local branch of the Derbyshire Engine Drivers’ Asso- 
ciation has waited on their employers at Clay Cross asking 
for an advance of 10 per cent. on their present rate of 
wages. They were received by Mr. John P. Jackson 
managing partner, Mr. W. B. M. Jackson, general 
manager, and Mr. George Howe, chief engineer. The 
interview lasted some time, and exhaustive arguments 
pro and con. used. In the end a compromise was agreed 
to that a5 percent. be granted, and this seems to have 
given general satisfaction. 


Vickers, Sons, and Co., Limited.—The annual half- 
yearly meeting of shareholders was held on Friday at the 
River Don Works, Sheffield, Mr. T. E. Vickers, J.P., 
chairman of the company, presiding. The other directors 
present were Mr. Albert Vickers, Mr. John Crossley, 

Ir. Edward Reynolds, and Mr. Douglas Vickers. The 
directors recommended that an interim dividend, for 
the half-year ending June 30 last, of 2/. 10s. per cent. 
equal to 5 per cent. per annum, be paid on preferred 
5 per cent. stock, and on the original stock, on which 
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only 5002. remains unconverted. This was adopted, 
and will be paid to the proprietors (less income tax) on 
the 28rdinst. The directors reported a decided improve- 
ment in trade during the past half-year. The finished 
guns which they had in hand were progressing satisfac- 
tory, and the company had secured contracts for the 
armour of some of the smaller war vessels already ordered 
by the Government, the trials of the two armour plates 
sent to Portsmouth having been so satisfactory. as to get 
the firm on the list of armour plate makers to the Ad- 
miralty. 


Overtime in the Engincering Trade.—A mass meeting of 
workmen engaged in the engineering trade was held in 
Sheffield on Saturday, when it was resolved that after the 
24th inst. no overtime be worked by either night or day 
shifts. 





MISCELLANEA. 
THE new 111-ton gun is being tried at Shoeburyness. 
The projectile weighs nearly aton, and the powder 190 lb. 


The Electric Lighting Provisonal Order Bills were read 
a third time in the House of Lords on the 15th inst. 


A rack railway on the Abt system is projected to con- 
nect the town of Jalta in the Crimea with the top of 
Mount Magabi, a health resort 3000 ft. above the sea. 


The Redbreast, gunboat, had a trial of her machinery 
alongside Devonport Dockyard on Thursday. The engines 
were worked for six hours, and the trial was considered 
satisfactory. 

The annual production of sulphate of ammonia in the 
United Kingdom is 120,000 tons, and 650,000 tons of 
nitrate of soda, equal to 500,000 tons of sulphate of 
ammonia, are imported to meet the requirements of agri- 
culture. 


Mr. Howard Smith, A. M. Inst. C.E., has been 
appointed city surveyor of Leeds. There were seventy 
applicants for the post. Mr. Smith was formerly resident 
engineer for the Great Northern Railway Company on 
several sections of the company’s system in Yorkshire. 


There were in 1888 in Germany 4577 cases of tyre frac- 
ture on 37 different railways, covering 23,262 miles. 
These fractures caused 26 derailments and 268 delays of 
trains. Of these breakages 1499 are attributed to poor 
material, 772 to low temperature, 751 to brittle material, 
and 1015 to undetermined causes. 


The basic process for manufacturing steel is evidently 
gaining ground rapidly in Italy. A third Martin-Siemens 
furnace has been erected at Sestri Ponente, Liguria, and 
two others, constructed on the old system, are to be trans- 
formed immediately. The lining of the Martin-Siemens 
furnaces consists of dolomite, which is found on Mount 
Gazo, at no great distance from the works. 


The rainfall in New York for July amounted to 9.52 in., 
as recorded at the signal service station. This has been 
only exceeded twice in the history of the Weather Bureau 
—On August, 1875, when 10.42 in. fell, and in September, 
1882, when 14.51 in. fell. The heaviest rainfall recorded 
in New York for any twenty-four hours was on September 
23 and 24, 1882, when the gauge showed 6.17 in. 


The sailing vessel St. Pierre, which a few weeks ago 
was sunk with a cargo of phosphate in the fairway on the 
Great Bank, off St. Martin’s Point, Guernsey, has been 
successfully raised, vessel and cargo intact, by Messrs. 
Williams, Peckett, and Williams, of 2, Arthur-street 
West, London, E.C., and taken into St. Peter Port 
Harbour, where she now lies. 


The Lake companies are estimated to have 45,000 to 
50,000 tons of copper in stock, and the Chili producers are 
known to be holding back their supplies for an improved 
market. Taking all sources into account it is believed 
that there are 160,000 tons of copper in stock in all. This 
is an amount that will take some years to clear off unless 
the mining companies agree to restrict their output. 


The Nicaragua Canal will be 170 miles long from ocean 
to ocean. There will be 16 miles of excavation on the east 
side, 11} miles on the west, ? mile for six locks, making a 
total of 28 miles. Free navigation will be had in the San 
Juan River for 644 miles, and in Lake Nicaragua for 
564 miles. There will be space for vessels to pass each 
other in opposite directions in all parts except in the rock 
cuttings. The time of passage is estimated at 28 hours. 


In 1887 there were 1850 miles of railway in Switzerland, 
including some of the most. difficult examples of railway 
engineering in the world. In that year 25,762,822 

vassengers were carried and 8,096,558 tons of merchandise. 

he total receipts amounted to 3,160,000/., and the 
expenses 1,688,000/. The capital expended in railway con- 
struction was about 40,000,000/., and the average interest 
paid was 3.45 per cent. 


The total output of pig iron in Germany, including 
Luxemburg, amounted Fm. Bon the month of June to about 
331,000 tons, comprising puddling, speigel, Bessemer, 
Thomas, and foundry iron. This quantity is, however, 
prs 3 20,000 tons short of the production during the month 
of June in 1888. The total production during the past 
half-year only slightly cankel 2,000,000 tons, and was 
nearly on a par with that of last year. 


Two new fast torpedo gunboats, to be named Hebe and 
Circe, are about to be commenced at Sheerness Dockyard. 
Their length will be 230 ft., and they will have a breadth 
of 27 ft., and a displacement of 735 tons. The engines will 
develop 4500 horse-power, and will drive the ship at 
21 knots. The armament will consist of two 36-pounders 
and four 3-pounder quick-firing guns, and five Whitehead 





torpedo tubes. Each vessel is to have a bunker capacity 
of 100 tons, equal to 2500 knots at 10-knot speed. 


According to Mr. C. Napier Hake the average number 
of accidents in the use of gunpowder in the last ten 
years is 28.4, causing 15.6 deaths, and injuries to 339 
persons. The accidents in the use of dynamite and other 
nitro-glycerine preparations during the past ten years 
show an average of 18.4, causing 11 deaths and injuring 
21.1 persons ; 1,120,800 lb. of dynamite were imported in 
1888 in forty-seven cargoes, representing a value between 
50,0007. and 60,0007. 


The Electrical Section of the London Chamber of Com- 
merce has issued a second letter to manufacturers asking 
them how many ammeters, voltmeters, and house meters 
they will probably offer for certificates, if the Govern- 
ment should institute a standardising laboratory. It is 
pointed out that thermometers, barometers, and watches 
sold with Kew certificates fetch an enhanced price far 
beyond the cost of the certificate, and it is suggested that 
the same would be true of electrical instruments with an 
official guarantee of accuracy. 


The American Iron and Steel Association has ascer- 
tained from reports from the manufacturers, that the total 
production of Bessemer steel ingots in the United States 
in the first half of 1889 amounted to 1,268,496 gross tons 
of 2240 lb., against 1,275,189 gross tons in the last half of 
1888, and 1,235,971 tons in the first half of 1888. The 
association also reports that the quantity of all kinds of 
sizes of Bessemer steel rails rolled by the Bessemer steel- 
producing works of the country in the first half of 1889 
was 642,475 gross tons. against 673,724 tons in the last 
half of 1888, and 692,197 tons in the first half of 1888. 


It is stated in the Metallarbeiter that iron can be 
coppered by dipping it into melted copper, the surface of 
which is protected by a melted layer of cryolite and phos- 
phoric acid, the articles to be thus treated being heated 
at the same temperature as the melted copper. Another 
process consists in dipping the articles into a melted 
mixture of one part of chloride or fluorine of copper, five 
or six parts of cryolite, and a little chloride of barium. _ If 
the article, when immersed, is connected with the negative 
pole of a battery, the process is hastened. A third 
method consists in dipping the articles in a solution of 
oxalate of copper and bi-carbonate of soda, dissolved in 
ten or fifteen parts of water, acidified with organic gas, 

The Chemical Trade Journal gives the following 
example of a water-softening composition: The water 
contained 5.2 grains of calcium carbonate, 24.3 grains of 
calcium sulphate, 0.15 grains of magnesium sulphate, 
4.27 grains of magnesium chloride, 17.27 grains of mag- 
nesium nitrate per gallon. It was treated with a mixture 
of 17 grains of caustic soda (77 per cent.), 17 grains of 
sodium carbonate, and 5 grains of tribasic phosphate of 
sodium. The result was that of 12.9 grains of lime, only 
.78 grain, and of 6.6 grains of magnesia, only 3.78 grains 
remained to enter the boiler, and this at a cost of 34d. 
per 1000 gallons, The precipitate amounted to 25 tons of 
semi-dry sludge (or 9 tons dry) per week from 5,000,000 
gallons. 


Demand for coal in Italy is increasing from year to year, 
and is mostly supplied by England and Scotland, Ger- 
many and France only figuring for a comparatively in- 
significant quantity. With reference to Genoa, which is 
the most important Italian market for coal, nearly 1,250,000 
tons are reckond to the credit of England and Scotland 
while the quantity imported from France only amounted 
to 9155 tons, and Germany’s share of the trade was even 
less. The exportation from Genoa only reached 70,000,000 
lire in 1888, showing a decrease of nearly 10 per cent. in 
comparison with the returns for 1887, the deficit being most 
apparent towards France, Russia, and Turkey, while 
Great Britain imported about 11,250,000 kilos. of mer- 
chandise, as against 7,500,000, and Germany upwards of 
4,500,000, against 3,500,000 kilos. in 1887. 

The general report to the Board of Trade on accidents 
and collisions on railways of the United Kingdom during 
the year 1888, shows that the total number killed from all 
causes was 905, and the total number injured 3826. Of 
these, 107 killed and 1408 injured were passengers, and 
396 killed and 2193 injured were railway officers or ser- 
vants. Of the passengers only 11 were killed and 594 
injured in consequence of accidents to or collisions 
between trains ; the other casualties being attributed to 
various other causes, and especially to want of caution on 
the part of the individuals themselves. Of suicides there 
were 65; trespassers, 230 killed and 114 injured. Fifty- 
three were killed at level crossings and 24 injured ; while 
from various other causes 54 persons were killed ana 87 
injured. The proportion of passengers killed was 1 in 
6,942,336, and of injured 1 in 527,577. In 1887 the pro- 
portions were 1 in 6,064,000 killed, and 1 in 565,667 
injured. 


The following is the process for making glucose: The 
shelled corn is first soaked for several days in water, to 
soften the hull and prepare it for the cracking process. 
The softened corn is conveyed by elevators to one of the 
highest stories of the factory, and shovelled into large 
hoppers, from which it passes into mills that merely crack 
the grains without reducing them at once to a fine meal. 
The cracked grain is then conducted to a large tank filled 
with rinsing water. The hulls of the corn float at the top 
of the water, the germs sink to the bottom, and the por- 
tions of the grain containing the starch, becoming 
gradually reduced to flour by friction, are held in solution 
in the water. By an ingenious process both the hulls and 
the germs are removed, and the flour part now held in 
solution contains nothing but starch and gluten. This 
liquid is then made to flow over a series of tables, repre- 
senting several acres in area, and the difference in the 
specific gravity of the two substances causes the gluten and 





the starch to separate without the use of chemicals. The 
gluten is of a golden yellow colour, and the starch snow- 
white. By the time the gluten is completely eliminated 
the starch assumes a yas form, and is pes terse from 
the separating tables by wheelbarrowfuls and taken to a 
drying-room, where it 1s prepared as the starch of com- 
merce, or is placed in a chemical apparatus to be converted 
into glucose. 

A very simple form of electric battery is described by 
M. Emilio Belloni in the Rivista Tecnica. It consists of 
conical vessels of cast iron and porous earthenware, with 
nitric and sulphuric acid. An iron cone is placed point 
downwards in a stand, and is partly filled with strong 
nitric acid; into this there is placed a cone of porous 
earthenware containing dilute sulphuric acid. Then fol- 
lows an iron cone snares, by an earthenware 
one, and so on in a series, each vessel containing its 
respective acid. It follows that the inner surface of 
a iron vessel is bathed in nitric acid, and becomes 
passive, acting the part of the platinum or carbon in 
an ordinary cell. The outer surface is attacked by 
the dilute sulphuric acid, and takes the place of the 
zinc. There are no connections to make, the simple 
building of the pile putting all the parts into union. The 
earthenware cones are 8 in. in diameter and 4 in. in 
height, and contain 550 cubic centimetres of 10 per cent. 
sulphuric acid solution. The iron vessel contains 110 
cubic centimetres of nitric and sulphuric acids, the latter 
being three times the volume of the former. Sixty 
elements, arranged in two piles, have a resistance of 
104 ohms, an electromotive force or open circuit of 81 volts, 
and on closed circuit of 45 volts, with a current of 
4.4 amperes. After five hours the difference of potential 
falls to 28 volts and the current to 2.7 amperes. 





We take the following from the Journal of Chemical 
Industry : Glycerine is used in tempering steel and cast 
iron. Thespecific gravity of the glycerine may be varied 
between 1.08 and 1.26 at 15 deg. Cent. by adding 
water, according to the composition of the steel. The 
quantity of glycerine dou be from one to six times 
greater than the weight of the pieces to be plunged 
into it, and its temperature may be varied from 15 deg. 
to 200 deg. Cent. according to the hardness of the metal. 
The harder the steel to be tempered, the higher should 
be the temperature of the glycerine. To increase the 
quenching power of the bath various salts may be added. 
Thus, when a harder temper is required, protosulphate 
of magnesia may be added in quantity from 1 to 34 per 
cent. of the liquid, or from } to 4 per cent. of sulphate 
of potassium. Fora softer temper 1 to 10 per cent. of 
chloride of manganese and 1 to 4 per cent. of chloride of 
— may be added. The principal advantages to 

derived from these methods are: 1. The temperature 
of the aqueous solution of glycerine may be varied within 
wide limits, the boiling point of pure glycerine being 
290 deg. Cent. 2. Owing to the fact that solutions of 
glycerine dissolve most salts that are soluble in water, the 
quenching properties may be varied by readily dissolving in 
the bath such salts as suit the kind of metal to be tem- 
pered and the degree of temper required. 





A SuBMARINE Bripcr.—A submarine bridge is proposed 
between Elsinore and Helsingborg, to be encased in a 
double tube, having the outer skin iron and the inner 
one steel, the space between the shells being filled with 
concrete. It is proposed to submerge the bridge suffi- 
ciently deep to allow ships to pass over it. 





MELBOURNE Harbowr Trust.—The revenue of the Mel- 
bourne Harbour Trust amounted last year to 450,000/., 
showing an increase of something over 30,000/., as com- 
pared with 1887. The imports attained an aggregate of 
1,936,072 tons last year, showing an increase of 385,880 
tons, as compared with 1887. The exports last year were 
535,058 tons, showing an increase of 61,446 tons, as com- 
pared with 1887. 





Raitways In Manirosa.—The Northern Pacific Rail- 
road Company has purchased the great North-West Cen- 
tral Railroad, running from Winnipeg to Edmonton. The 
Northern Pacific will extend the line to the Pacific Coast, 
which it will strike at Skeena Bay. The president of 
the Northern Pacific says: ‘‘ We are building new lines 
very rapidly all through Manitoba, and regard it as one 
of the most valuable parts of our whole system.” 





SreAM SHIPPING AT QuEBEc.—Mr. Anderson, of the 
steamship line of that name, has visited Quebec, and has 
made a careful examination of the Louise Docks, as well 
as of the immigrant sheds at that port. Messrs. Stevenson 
and Hannaford, of the Grand Trunk Railway of Canada, 
have also visited Quebec, it is understood to concert 
measures for the improvement and extension of wharf 
accommodation. 

NraGara Fatrs.—The amount of water passing over 
Niagara Falls varies, of course, with the height of the 
river. Professor Gunning estimates the average amount 
at 18,000,000 cubic feet per minute. Allowing 624 lb. to 
the cubic foot, this would give a total of 562,500 tons per 
minute, or 25,312,500 tons in 45 minutes, of which some- 
=a more than two-thirds would pass over the Horseshoe 

‘alls. 





Routine STocK ON THE BALTIMORE AND OHI0 Ratiway. 
—It is reported that the Baltimore and Ohio Railroad 
Company has determined to stop building its own cars 
and locomotives. After the work now on hand has been 
completed the company’s large shops at Mount Clare will 
be used only for. repair work. The company recent] 
received 4000 new carwheels from Wilmington, and will 
hereafter buy instead of manufacturing. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
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EXPRESS SPEED. 

Express speed is one of those household words 
which have many different meanings, according to 
the connection in which they are used. Probably 
most people, if asked to define it, would translate 





it to be 60 miles an hour, that being the popular 
ideal of rapid travelling. How such an idea has 
arisen it is difficult to understand, since no train 
was ever yet timed to cover such a distance in sixty 
minutes. Possibly the arithmetical simplicity of 
the mile-a-minute standard has a good deal to do with 
the universal manner in which it was accepted very 
many years ago, when the Great Western Railway 
was ahead of all competitors, and did brilliant work 
with its Exeter expresses. Yet these only made 
50 miles an hour, excluding stops, on the whole 
journey, and the occasional bursts of 60 miles an 
hour and more, were not to be found entered in 
the time tables of the company. There was no 
actual basis for the assumption of the 60-mile 
unit, but it tickled the popular imagination, and 
obtained a hold which has never been eradicated. 
The more reasonable and official standard for an 
express train, of 40 miles an hour, including stop- 
pages, is only slowly making its existence known 
outside railway circles, and at the same time is 
being so often exceeded on some lines that before 
it has been generally accepted it will have become, 
to a great extent, discredited. 

During the past few years there has been a great 
stiffening of the railway pace ; it is not so much 
that the most brilliant examples have been eclipsed 
as that the general average has been raised, and the 
express trains have been multiplied between Lon- 
don and the principal provincial towns. Man- 
chester, Liverpool, and Leeds have been brought 
much nearer to London, while the finest railway 
service in the world has been organised between the 
two former towns. Of course in making this state- 
ment we omit all reference to the race to Edinburgh ; 
the lightness of the trains lifted that contest out of 
the sphere of ordinary railway management, and 
put it on to another platform. Next year, when 
the Forth Bridge is completed and the real struggle 
commences, we shall probably see some running 
which will be beyond the capability of the locomo- 
tives which made child’s play of the easy loads 
which were whirled up the west coast route last 
year. The great feature of the present condition 
of railway travelling is the large proportion of 
express service run by the principal companies. 
Formerly one or two trains per day, often at extra 
fares, and always without third-class, were thought 
sufficient for the needs of those whose time was 
valuable, or whose patience was limited. Now no 
one, not even the poorest, dreams of taking a long 
journey north of the Thames, except at express 
speed, and there are men who travel thousands of 
miles a year and yet never enter a stopping train. 
Why, indeed, should they, when the railway com- 
panies of the United Kingdom run nearly 63,000 
miles of express service (40 miles an hour including 
stoppages) every day at the busy season of the year. 
This amount is divided as follows :* 











Speed. 
Name. Mileage. | 
| | Including Excluding 
Stoppages. Stoppages. 
Great Northern .. ed --| 9,544 434 47 
Midland “3 ai .-| 11,381 423 46} 
North-Western = | 14,436 41} 443 
Great Western .. a4 --| 3,906 40 433 
South _,, ue ae oe] 1,325 41? 43% 
North-Eastern .. sca --, 4,083 | 40 432 
Manchester, Sheffield, and Lin-| 
colnshire ‘ae ted ot Re] 42 43} 
Hull and Barnsley “i ae 105} | 394 43) 
Chatham and Dover .. Be 706 | 41} 43 
Tilbury and Southend .. re 714 43 43 
Great Eastern .. ei --| 4,171 403 42 
South-Eastern .. es ..| 1,180 423 43 
Brighton and South Coast ..| 1,562 41} 42 
Lancashire and Yorkshire ../ 1,508 38 | 403 
Furness .. <i re ¥ 29 | 38 40 
Glasgow and South-Western ..| 1,387 | 43 454 
Caledonian 35 = --| 2,988 | 41 431 
North British .. .. ..| 1,799 | 41 425 
Highland... .. .. ..| 288| 36 | 38h 
Great Southern and Western of | 
Ireland .. : on --| 330 402 42 
| 62,904 | 413 | 44} 


When we turn to the Continent we find that 
express speed has another meaning. If we carry 
with us our standard of 40 miles an hour there is 
scarcely a train which can conform to it, and instead 
of furnishing us with a rule of selection it merely 





* We take the above Table from a most interestin 
and instructive book, which we heartily recommend to al 
railway travellers. It is entitled, ‘‘ Express Trains 
English and Foreign ; being a Statistical Account of all 
the Express Trains of the World.” By E. Foxwell and 
T. C. Farrer. London: Smith, Elder and Co. [6s.] 








serves asa test to discover the exceptions. These 
are few enough; it might be thought that the Indian 
Mail and the Orient Express, both famous trains, 
would at least reach this standard, but they both 
fall woefully behind. Among the few that exist 
the most noticeable (according to Messrs. Foxwell 
and Farrer) are the Northern Company’s expresses 
from Paris to Calais, which make 43 miles an hour 
including stops, and Paris to Belgium at 41 miles 
an hour. The Orleans Company runs atrain twice 
weekly from Paris to Bordeaux at 422 miles 
per hour, and this seems to exhaust the list of true 
French expresses. When we turn to Germany we 
find a still poorer exhibition of running ; there is 
one express between Berlin and Hamburg, which 
just clears our standard by half a mile an hour, 
making 40$ miles, including stops. In South 
Germany there is not a single train to notice, and 
the same is true of Denmark, Austro-Hungary, 
Italy, Sweden, Russia, Spain, and Portugal. In 
Holland there is an express service between 
Rotterdam and Amsterdam, and there is one 
between Flushing and Venlo. 

It is only when we turn to other lands peopled 
with the Anglo-Saxon race, that we find the same 
craving for high speeds, which distinguishes this 
country. Even such a poor country as Canada 
runs 120 miles per day at 41 miles per hour. In 
the United States the daily total is 13,956 miles at 
an average speed, including stops, of 412 miles, 
much of this running being done on a comparatively 
small area of the Eastern States, as the condition 
of the roads out west puts a very distinct check 
upon the schemes of ambitious traffic managers. 
In South America there does not seem to be a 
single train which comes up to the English 
standard of express speed, and the same may be 
said of India. In the Australian colonies there are 
one or two intermediate runs done at express 
speed, but the heavy gradients prevent any 
journey of considerable length being covered at 
this velocity. 

It is, therefore, evident that express speed, as 
officially understood here, is scarcely known in any 
other part of the world, except the United States 
of America. Of course all countries which boast 
of railways have express trains, and not unfre- 
quently the inhabitants fondly imagine that they 
conform to the ideal standard of 60 miles an 
hour, and that they furnish models to be aimed at, 
but not attained to, by foreign administrations. 
These fallacies are, however, dying out, and even 
French railway companies, with their Govern- 
ment guarantees—sometimes of 11 per cent.—and 
their exclusive areas marked off against all en- 
croachment, are laying themselves out for faster 
running, as is demonstrated in our account of 
the locomotives at the Paris Exhibition. The 


Countries of Europe arranged in Rates of Express Miles 
per Day to Population. 


Express Mileage. Average Speed. 
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Great Britain (at 40 

miles per hour). . 32,700,000 |57,207) 93 62,574 419% 44% 525 
Holland (at 29 | | 

miles perhour).. 4,390,000 6,475} 81 8,000 32] 35 540 
Belgium ..| 5,910,000 | 4,133) 59 ) 6,919 314 334 850 
France . . 88,000,000 | 11,263] 27 41,130 324 36} 920 
North Germany .. 32,180,000 | 18,657} 72 25,759 317 4} 1,250 
Switzerland .| 2,906,000 157| 7 | 2,285) 242) 26 1,270 
South Germany .. 11,713,000] 2,567) 28 | 9,085 31! 33 1,290 


Ireland 4,800,000 | 1,646) 58 | 2,818 33 | 35 1,700 
Denmark .. 2,030,000 845)100 | 845 30 | 32. | 2,400 
Austro-Hungary . . 39,000,000 | 6,297) 46 | 13,832, 30 | 32 2,820 
Roumania .. .| 5,000,000} .. | 26 | 1,207 294) 32 | 4,500 
Italy aa .. 30,000,000 | 1,213) .. | 4,705) 294) 314, * 6,400 
Sweden .| 4,644,000 “a -. | 632) 29 | 314 7,350 
Egypt _.. . 6,000,000 | .. | 520) 36 | 37 | 11,500 
Russia (European) 85,000,000... Je 3,060 29 | 31%, 27,700 





most paternal government cannot ward off all com- 
petition from a railway company, and the sight of 
traffic diverted to other lines raises the fighting 
blood of the most complacent of traftic managers. 
We shall, however, never see the equivalent of the 
race to Edinburgh in France, for the necessary 
official sanction could not be obtained for it, but 
it is probable that in a short time we shall see a 
marked improvement. 

It would be unjust to suggest that there are not 
good trains out of England and the United States, 
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at least for those who can pay first-class fare. But 
many of the best trains fall just below the standard 
we have adopted here, while there are a large 
number which average 30 miles an hour—a respect- 
able speed. Messrs. Foxwell and Farrer have 
adopted, in their book, 29 miles an hour as the Con- 
tinental express standard, and on this basis they find 
the mileage to be as shown by the Table in the 
preceding column. 

If the amount of express mileage in a country 
represented nothing but so much facility for moving 
from one place to another, it would be a very impor- 
tant matter. But it has a vastly greater significance 
than this. It is a pulse by which the vital energy 
of a nation can be gauged, and by which an esti- 
mate can be made of its power to meet its compe- 
titors in the world. Of course this test, like every 
other isolated standard of judgment, must not be 
accepted without some reference to other symptoms 
displayed by the body politic under examination, 
or else it will certainly mislead. For instance, in 
France allowance must be made for the fact that 
the railways were laid out on a system devised to 
prevent competition, and that the Government 
hesitates to interfere with it, lest a change might 
possibly result in a demand upon it to make good 
the onerous guarantees it has given. In Germany, 
again, in addition to many of the railways being 
administered by the State, everything is subservient 
to military considerations, and the convenience of 
passengers must bow to arrangements made in view 
of the distant struggle on which all the thoughts 
of statesmen are concentrated. But when every 
allowance has been made the fact remains that there 
is ample evidence that business is carried on in 
this country with greater vigour than in any part 
of the world except, perhaps, the United States, 
and that individual exertion and initiative is more 
vigorous and more enterprising than at any prior 
period of our history. There is not the slightest 
sign that we are falling off in any respect, and long 
may this condition of affairs remain. 

In these days when we hear so much of German 
competition and are constantly being told that we 
are being outstripped in the world’s race, it is 
gratifying to have some unassailable fact to which 
we can turn when constant reiteration makes us 
half believe the doleful story of the pessimists. If 
our business will support 63,000 miles of express 
running daily, while the entire trade of France 
and Germany, with their far greater distances, can 
be performed by about the same mileage of fast 
(not express) trains above the 29 miles an hour 
standard, we cannot be in very great peril at present. 
It may be that we are prodigal in our arrange- 
ments, and that other nations are handicapped by 
a bad policy, but after every deduction of this kind 
has been made, there is sufficient solid fact left to 
form a foundation upon which hope may build a 
tower to dwell secure. Of course the days when 
Providence poured riches into the lap of the British 
manufacturer are gone for ever. They departed 
when the locomotive established itself on the Con- 
tinent, and cut down the length of wars from years 
to months. The same agent by which we measure 
our pre-eminence has swept away one of the great 
factors in building up our national trade. It has 
put distant countries more nearly on a level, and 
similarly it has equalised the conditions of indi- 
viduals. We sometimes speak with regret of the 
days when manufacturers amassed immense for- 
tunes ina short time, but the great majority of 
people would be perfectly aghast if those times were 
to return. Their history is marked with bread riots, 
the burning of mills and machinery, and the preach- 
ing of Chartism. The manufacturers were few 
very few compared with the numbers of to-day— 
and the fortunes they made were less due to 
superiority over their foreign rivals than to the 
greater share of profits which capital was then able 
to take out of the combined earnings of itself and 
its labourers. Now the working classes can not only 
convey themselves with ease to the best market, 
but the rapid dissemination of information, due to 
railways, enables them to combine and obtain a 
reasonable share of the results of their skill and 
industry. Both nations and individuals have a 
fair field and but little favour, and those who find 
themselves in the front may congratulate them- 
selves on their position, knowing that however 
they have gained it, they hold it by force of hard 
work and constant effort. For the future the race 
will be to the swift, and both on land and sea 
wherever there is swift transit it is provided by 
the Anglo-Saxon race. 








SCIENTIFIC INSTRUMENTS AT THE 
PARIS EXHIBITION. 


THE classification of objects exhibited at the 
Paris Exhibition, as our readers will have gathered 
from what has already appeared in these columns, is 
of a somewhat hybrid character, for the exhibits are 
grouped together partly according to the nature of 
the objects exhibited and partly according to the 
countries they come from, and this arrangement 
makes it somewhat difficult on the one hand to 
study the international display of objects in one 
class, and on the other to observe the various 
industries of any one country as illustrated by the 
Exhibition. Scientific Instruments, which form 
Class 15 in the catalogue, offer a characteristic 
example of this duplex arrangement. The French 
exhibits of this class are to a great extent grouped 
compactly together in the Palais des Arts Liberaux, 
but this arrangement has very important exceptions, 
some of the exhibits being in the Pavilion des 
Travaux Publics in the garden of the Trocadero 
and some in the Palais du Ministére de la Guerre 
at the Esplanade des Invalides. 

The foreign exhibits under this class are as a 
general rule distributed over the buildings, being 
placed side by side with other exhibits contributed 
by their respective countries, but here again there 
is no hard-and-fast rule in the matter. Thus of the 
contributions sent by Great Britain some are in an 
upper gallery of the Palais des Arts Liberaux among 
the musical instruments, some are in the industrial 
courts among the glass and china, while some of the 
most important are in the Galerie des Machines. 

The French Section of Class 15—Instruments de 
Precision—is situated at the north-west end of the 
Palais des Arts Liberaux, close to the great model 
of the earth, and contains a fine collection of instru- 
ments used in physical, mathematical, and astrono- 
mical research, with which are classed ordinary 
optical instruments such as opera and field-glasses, 
spectacles, and the smaller kinds of telescopes. 
There are, moreover, in this section some fine 
microscopes and meteorological instruments. 

For many weeks after the opening of the Ex- 
hibition this section was ina very incomplete state, 
indeed it may be said to have been only com- 
pleted quite recently ; for weeks many of the cases 
were empty, and long after objects had been placed 
in them, descriptive labels, and even the names of 
the exhibitors were still wanting. 

One of the most striking exhibits on entering 
the gallery from the north-west end is the splendid 
collection of balances, weighing machines, and 
standard weights exhibited by MM. A. Collot 
et Fils, of Paris, who occupy in France a very 
similar position to that of Messrs. Oertling and 
Sons, in England. Messrs. Collot and Sons’ ex- 
hibit includes balances of precision from the large 
instruments capable of measuring with extreme 
accuracy weights of several hundredweights and 
bullion scales, to chemical and assay balances of the 
highest degree of sensitiveness and precision. A 
very excellent feature of many of these instruments 
consists in the fact that the case is divided into two 
compartments by a horizontal partition, the beam 
being suspended in the upper compartment, which 
is seldom opened, while the pans are in the lower 
partof thecase, the connection between the two being 
by vertical rods or wires passing through two holes 
large enough to give ample clearance space. The 
most delicate part of the instrument is thereby pro- 
tected from any deleterious action there may be in 
substances being weighed, and it is kept very free 
from both dust and currents of air. MM. Collot 
et Fils exhibit also some fine sets of standard 
weights and measures of a high order of workman- 
ship and finish. 

Corresponding to the last-named exhibit on the 
opposite side of the gallery is an exceedingly 
interesting collection of apparatus exhibited by M. 
Deleuil, of Paris, including balances, air pumps of 
special construction, standard weights and mea- 
sures, chronographs, apparatus for the study of the 
movements and velocities of projectiles, as well as 
a large collection of meena and electrical appa- 
ratus of the more ordinary forms, but of a high 
degree of excellence. M. Deleuil exhibits a very 
interesting vacuum pump having a double-acting 
frictionless piston of 60 millimetres (2% in.) in dia- 
meter. This apparatus depends for its principle 
upon the great resistance offered to circulation in 
fluids by capillary passages. Between the piston 
and the cylinder there is a minute annular space, 
the piston being about one-fiftieth of a millimetre 





smaller than the cylinder in which it works ; and 
this space, sufficient to eliminate friction between 
them, is not of suflicient area to allow air to escape 
from one side of the piston to the other as quickly 
as the air is exhausted by the action of the appa- 
ratus. There is, in fact, a thin cushion of air always 
surrounding the piston, and this is, to a great 
extent, maintained in its place by grooves which 
are cut around the circumference of the piston. 
The orifice through which the suction valves 
draw the air is protected by a sieve consisting 
of fifty thicknesses of fine wire gauze, by which 
particles of dust and other foreign matters are 
prevented from entering the cylinder, and the 
vacuum tube leading to the receiver plate is fur- 
nished with a cross-tube carrying several stop- 
cocks, by which various other accessory apparatus 
may be attached to the pump without interfering 
with the receiver or vacuum gauge. With this 
instrument a vacuum may be readily obtained cor- 
responding to 1} to 2 millimetres of barometric 
pressure, and by an alteration of the valves com- 
pression may be effected up to pressures of 150 lb. 
on the square inch. M. Deleuil shows also 
smaller pumps embodying the same principle, and 
all displaying great excellence in design and finish. 
In the same exhibit is shown a fine set of gas test- 
ing apparatus such as is employed by the Com- 
pagnie Parisienne du Gaz, and by the Ville de Paris ; 
this series consists of a Dumas and Régnault photo- 
meter, an experimental gas meter, by which the 
quantity of gas consumed during the experiment 
is measured, a clock counting seconds, a Bengel 
standard photometric lamp, whose illuminating 
power is equal to one carcel, the French standard 
of light (equal to about 9.6 normal candles), and an 
automatic balance by which the quantity of oil con- 
sumed in the standard is weighed and which indi- 
cates by a stroke on a bell the beginning and the 
finish of the experiment. 

M. Deleuil exhibits also some fine examples of 
chemical assay and other balances of extreme 
delicacy and accuracy. The design of these instru- 
ments is exceedingly well worked out, the supports 
are rigid and substantial, and the arrangements for 
lifting the beams and steadying the pans are very 
simple and efficient. The knife-edges of beams and 
pans rest on agate planes, and of the balances 
exhibited one is capable of carrying a weight of 
200 grammes in each pan, turning with one addi- 
tional tenth of a milligramme ; another can car 
500 grammes, and is sensitive to one-fifth of a milli- 
gramme, while a larger instrument, while turning 
at one-fourth of a milligramme, is capable of carry- 
ing 5000 grammes in each pan. 

In the same exhibit is a finely constructed catheto- 
meter having a vertical rise and fall of over 4 ft., 
the accuracy of setting being determined by a scale 
and vernier to };mm. The construction of the 
apparatus is so arranged and the parts so accurately 
balanced that no counterpoises are required. The 
support of the telescope is attached to a sleeve, 
which slides over the vertical column of the instru- 
ment, but without touching it, it being guided by 
three longitudinal grooves sliding over thin bands 
or ribs of steel, by which the friction is rendered 
almost insignificant. M. Deleuil exhibits also a 
series of standard weights and measures. One of 
these is a standard metre of platinum, having the 
ends constructed of agate, by which great perma- 
nence of accuracy is secured. Close to this is a 
standard kilogramme, which, while being for all 
practical purposes of gold, is, by a very ingenious 
method of construction, produced at a cost far below 
the usual standards of platinum. The method 
of construction is as follows: The form of the 
standard is first cast in brass and carefully 
turned and polished, and a knob or handle of 
pure gold is let into the top, so as to project 
two or three millimetres ; at this stage the weight 
is far below the standard it is to represent; 
it is then thickly coated all over with gold by elec- 
trolysis until it attains a weight greater than a kilo- 
gramme, it is then adjusted by filing and polishing 
the gold knob, and a standard is attained having all 
the advantages of a gold or platinumstandard, butata 
verymuch smaller cost. In addition to the foregoing 
instruments, M. Deleuil exhibits a large collection 
of physical and electrical apparatus of the ordinary 
well-known types, as well as chronographs, and an 
extraordinary complicated apparatus designed by 
Captain Perrodon for demonstrating the motion of 
projectiles in the air. 

MM. Ducretet et Cie., of Paris, exhibit a very fine 
collection of well-finished electrical testing instru- 
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ments, resistance boxes, Wheatstone bridges, galva- 
nometers, and electrometers, and a large Wimshurst 
machine having twelve pairs of duplex plates, the 
discharge sparking of which, by the reports which 
it produces, attracts crowds of spectators around 
it whenever it is worked. 

What is, however, the most interesting exhibit 
of MM. Ducretet, on account of its novelty, is a 
recording flash telegraph for military or other 
purposes. This apparatus is, in fact, a combina- 
tion of a flashing telegraph and a Morse printer, 
consisting of a projector fitted with a powerful 
lamp in the focus of the usual optical apparatus. 
In front of the lamp and below it and the lenses is 
a screen which may be suddenly removed from the 
front of the lamp by the depression of a key similar 
to that in use under the Morse system, and this 
screen may be as suddenly replaced by the release 
of the key ; the flashes, long or short, are therefore 
transmitted to the distant station by the action of 
the key exactly in the same way as in transmitting 
a Morse message. The movement of the key has, 
moreover, a second action, for it sets into motion or 
stops the Morse recorder, doing mechanically exactly 
what the electric current does in the ordinary form 
of that instrument. As long as the key is depressed 
a beam of light is continuously projected to the 
distant station, and a continuous line is drawn on 
the paper band, and the moment that the key is 
released the light is obscured, and at the same 
time the recorder ceases to draw a line on the 
paper ; thus every flash, whether short or long, as 
well as the periods of rest are accurately recorded 
on the band of paper, and a permanént record is 
produced of every message flashed through the 
instrument. We shall probably illustrate this 
apparatus and describe it more fully in a future 
notice. MM. Ducretet exhibit also a very compact 
and portable electric lamp and projector for military 
purposes, the current being given by a small por- 
table Gramme machine driven by hand and at an 
electrical pressure of 15 volts. 

The finest electrical exhibit in this section is 
undoubtedly that of M. Carpentier, of Paris, the 
successor to the eminent Ruhmkorff. Here may 
be seen examples of the electrometers and galvano- 
meters of Sir William Thomson which would do credit 
to Mr. White, of Glasgow, or to Messrs. Elliott 
Brothers, of London. Amongst them are Sir Wil- 
liam Thomson’s replenisher* and gauge, M. Mascart’s 
modification of Thomson’s electrometer, and tangent 
galvanometers of Mascart and Wiedemann. M. Car- 
pentier shows also many highly finished standard 
instruments, standard ohms, resistance boxes and 
bridges, as well as volt and ampére meters. One 
interesting exhibit is the mercurial standard legal 
ohm, and which consists of a horizontal glass tube 
filled with mercury. Uniting two closed vessels or 
bottles, also containing pure distilled mercury, the 
internal diameter of the tube is accurately gauged 
to an area of a square millimetre, and there are 
special adjustments for regulating the length of the 
column and therefore the resistance of the standard. 
M. Carpentier exhibits also an interesting collection 
of Ruhmkorff induction coils and apparatus con- 
nected therewith, as well as apparatus in other 
branches of physical science. We must leave other 
exhibits in the class to be dealt with in future articles. 


THE PARIS, LYONS, AND MEDITER- 
RANEAN RAILWAY WORKS. 

Amonest the numerous establishments thrown 
open to the members of the Institution of Mecha- 
nical Engineers during their recent meeting at Paris, 
were the works of the Paris, Lyons, and Mediter- 
ranean Railway Company, these works being 
situated in the triangular space inclosed by the 
Rue de Rambouillet, the Rue du Charo'ais, and the 
Avenue de Bercy, which adjoins the Paris terminus 
of the line. The general arrangement of the works 
is shown by the plan on page 230, and we 
propose in the present article to givea few notes on 
their chief features, in the first place, however, 
recording some general data respecting the im- 
portant railway to which they belong. 

At the end of 1888 the réseau of the Paris, Lyons, 
and Mediterranean Railway Company comprised 
5279 miles of line, of which length 4871 miles were 
in France, and 319 miles in Algeria, while the re- 
maining 89 miles consisted of the company’s share 
of the Rhone and Mont Cenis Railways. 

The gross receipts of the company during 1888 
amounted to 13,884,6411., out of which they had to 








~* See ENGINEERING, vol, xxiii, page 319. 


pay 1,021,653/. as a tax or duty on their grande! 
vitesse service, leaving the real receipts 12,862,988/. 
The working expenses were 5,625,6591., or 43.76 
per cent. of the real receipts, the net receipts being 
thus 7,237,329]. The total number of passengers 
carried during the year was 24,149,400, and the 
passenger receipts averaged 0.0497 franc per kilo- 
metre, or 0.77d. per mile. The total tonnage of 
goods carried (petite vitesse) was 17,058,000 tons, 
and the mean receipts were 0.0568 franc per ton per 
kilometre, or 0.88d. per ton per mile. The cost of 
traction averaged 0.87 franc per train-kilometre, or 
13.45d. per mile. To work this traffic the company 
possesses 2470 locomotives (all with very few ex-| 
ceptionsof five types), 5300 passenger carriages; 2000 | 
service carriages and wagons, &c. ; and 8300 goods | 
wagons, luggage vans, horse-boxes, &c. The chief 
works of the company for the construction and 
repairs of rolling stock are at Oullins, near Lyons, the 
locomotive and carriage departments of which give 
employment to about 900 and 600 hands respec- 
tively, while in the Paris works, with which we 
have now more especially to do, the number of men 
employed is from 600 to 700 in the locomotive 
section, and from 400 to 500 in the carriage and 
wagon department. These Paris works are capable 
of building about 40 locomotives per annum, besides 
executing the heavy repairs of about 100 engines. 
Besides the Lyons and the Paris shops, the com- 
pany also have works at Arles, where the building 
of locomotives is carried on, while there are also 
smaller works at Villeneuve Saint-Georges, near 
Paris; at Dijon, at Courbessac (Nimes), Lyon- 
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Mouche, Lyon-Perrache, Marseilles, and Clermont- 
Ferrand, where minor repairs of rolling stock are | 
effected. 

At the Paris works the visitors were first shown | 
the erecting shops, of which there are two marked | 
O, O" in our plan, these shops containing eighteen | 
and twenty-two pits respectively. Each shop is | 
served by a steam traversing table which passes | 
down its centre. In neither shop is there any | 


their boilers in an air casing formed by the lagging 
plates, the latter being put together carefully and 
being kept at a distance of about 14 in. from the 
boiler shell by distance pieces. 

Parallel with the boiler shop is another wing L, 
used like M, as a machine and fitting shop. The 
machines in this shop are mostly of ordinary types, 
but it is to be noticed that a fair start has been made 
with the introduction of milling tools; amongst the 
latter a heavy milling machine of the copying type, 
constructed by the company is worthy of special men- 
tion. It was to be noticed that the speeds of the 
milling cutters were generally somewhat higher than 
those usually adopted here, but that, on the other 
hand, the cuts were lighter. In this shop, also, isa 
double-boring machine for boring the two cylinders 
of a locomotive simultaneously. In the part of the 
shop M, adjoining the wing L, are the benches 
where the fitting up of valve gear, connecting-rods, 
&c., is carried on, and here the visitors had the 
opportunity of examining the standard details 
adopted by the company. Amongst these we may 
specially notice here the arrangement of metallic 
packing for piston-rods and valve spindles which 
the Paris, Lyons, and Mediterranean Railway Com- 
pany have now adopted for the past fifteen years, 
and which appears to give most satisfactory results. 
As shown on the annexed section (Fig. 1), this 
packing consists simply of a short sleeve of a soft 
alloy placed in an ordinary stufting-box, the faces 
of the gland and packing ring being coned at an 
angle of 45deg., and the ends of the sleeve being 
correspondingly shaped. Where possible the ring 





or sleeve is put on in one piece, but where neces- 
sary it is divided into two parts, as shown in the 
cross-section (Fig. 2). The length of the metallic 
sleeve should be as great as can be conveniently 
got, and Fig. 1 shows the proportions adopted on 
the Paris, Lyons, and Mediterranean line in the 
case of the stufling-box for a piston-rod 70 mm. 
(2.76 in.) in diameter. In this case the length of 
the sleeve is 4.9in., the distance A is 1.2in., that 


general overhead travelling crane, but each pit is | marked B is 0.31 in., while the distances C and D 
furnished with a small independent overhead | should not be less than 0.4in. and 0.3in. respec- 
traveller (worked by hand) capable of lifting loads! tively. The metal used for the rings is known as 
up to 2 tons, while for lifting the engines when | Duterne’s alloy, and consists of 76 per cent. lead, 
removing or replacing wheels, &c., there is pro-| 14 per cent. tin, and 10 per cent. antimony. When 
vided a 20-ton crane with a kind of gantry framing, | quite new this packing permits a slight leakage of 








which by means of the traversing table can be 
brought over any pit. This large crane runs on 
rails laid to a sufficiently wide gauge to keep the 
side legs well clear of the engine which is being 
lifted, rails being laid to this gauge for each pit in 
addition to the ordinary rails on which the engines 
stand. 

Leading off from the erecting shop O is the long 
fitting and machine shop M, the most noticeable 
tool in which is a large machine constructed by the 
Société Alsacienne de Constructions Mécaniques for 
shaping and drilling locomotive frame plates. This 
machine has a heavy table on which a pile of frame 
plates can be fixed and over which traverse four 
heads, two of them provided with drilling and 
slotting appliances, while two of them are drilling 
heads only. The tool is a very fine one. Opening 
from the shop M isthe boiler shop N. The plant of 
this latter department includes a hydraulic rivetting 
machine by Mr. Henry Berry, of Leeds, and also a 
special arrangement of annealing furnace, the roof 
of which can be run back on rails. It is the prac- 


| steam to take place, but this disappears after a 


few days’ working, and the packing is found to act 
most satisfactorily with pressures up to 213 Ib. 
per square inch, which is the pressure used by 
the company in their compound locomotives. 
In their ordinary engines the pressures are 
from 140 lb. to 160 1b. per square inch. It is 
to be noticed that this packing requires proper 
attention to be paid to lubrication, the glands being 
provided with oil-boxes as sketched in Fig. 3, while 
we may add that the packing is only used for rods 
having a rectilinear motion. The great success 
which has attended the use of this and kindred 
soft metal packing rings on the Continent appears to 
us to warrant the morethorough trial of such packings 
in this country than they have hitherto received. 
Referring to our plan there will be noticed at the 
end of the shop M, another wing L, which is the 
smiths’ shop adanaing to the engine department. 
This shop calls for no special description, but we 
may mention that the steam for the steam hammers, 
cranes, &c., is supplied by Field boilers heated by 





tice of the company to anneal their boiler plates 
after punching and bending, and the furnace just 
mentioned is used for this purpose. The boilers in | 
hand in this shop were all of the Belpaire type, | 
with copper fireboxes and iron (or steel) tubes. As 
is very usual on the Continent, the firebox stays | 
have a small central hole drilled in them for the | 
purpose of indicating a fracture by leakage. It is | 
the practice of the company, by the way, to avoid 
the use of wooden or felt lagging, and to inclose 


the waste gases from the furnaces. Adjoining the 


; smiths’ shop is the spring shop and foundry shop K, 


which is fitted with the usual spring furnaces and 
also with a spring testing machine, while close by 
is a special machine for milling the joint surfaces of 
the fireclay blocks used for building up the arches 
in locomotive fireboxes. By this machine the blocks 
are brought exactly to shape so that they fit together 
perfectly. Here also the grinding of red lead 
cement is carried on. 
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The block marked Y in our plan is the general | and is then inserted in the bell-mouthed end of a 
stores, while the oil stores are at Z. Close by is a| short length of copper tube, this bell-mouth form- 
new shop containing a very fine plant of small) ing a sort of trough round the tube for the recep- 
machines—chiefly by Bariquand, of Paris—for brass- | tion of the brazing materials. The brazing having 
work, Westinghouse brake details, gauges, &c. | been effected in a small gas furnace, the projecting 
The plant in this shop includes a number of very | flange is trimmed off. The appliances for putting 
interesting special machines, amongst them a little | on these copper ends are very complete, and the 
machine in which the Westinghouse triple valves| whole operation occupies but little time. In the | 
are placed and reciprocated at a very high speed | coppersmiths’ shop,’ also, all boiler tubes are tested | 
for three minutes, before being sent out for service. | by hydraulic pressure. Close by is a small shop 
Amongst the minor details being manufactured in| containing the case-hardening furnaces, while at P 


this shop were the fittings for the lamps of sleeping | 
carriages, these being so arranged that the act of | 


placing the screen over the lamp also partially turns | partment was the testing shop, which is fitted up | requiring special description. 


off the gas. The screen is made in two parts, and 


is the engine paint shop. 
The last building visited in the locomotive de- 





with great completeness. The most important | 


lie to the left of the group, as shown in our plan, 
they being served by a range of sidings at A. At B 
is the joiners’ shop, while of the remaining build- 
ings, C C, is a carriage-erecting shop; DD are 
paint shops and shops where the rubbing down of 
carriages before varnishing is carried on (a portion 
of these shops is also used for as a trimmer’s shop); 
EE are painting and varnishing shops ; F is the 
timber store ; and G is the smiths’ shop of the 
carriage department and contains also some wood- 
working machinery. All these shops are well fitted 
up and are capable of turning out a large quantity 
of work, but there is nothing in their arrangement 
It may be mentioned 
here that the construction of new carriages is not 


while either of these can be made to half shield the| appliances in this shop are two vertical testing | carried on here excepting in the case of examples 
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lamp without affecting the light, yet when both 
halves are closed the light is turned down. The 
arrangement is ingenious and neatly worked out. 
In this department also are made and stored sets of 
standard gauges, as well as standard taps and dies 
for all the screws used by the company. It may be 
mentioned here that in France each railway com- 
pany has its own standard screw threads, there 
being no universal standard such as the Whitworth 
thread is with us. 

The yard space marked T in our plan is devoted 
to sidings for wheels and contains four steam-heated 
tanks (served by a 3-ton crane) for scouring axle- 
boxes, &c., while adjoining is the wheel shop S 
provided with a good plant for wheelwork, includ- 
ing hydraulic presses, furnaces on which tyres 
which have to be removed are heated by jets of 
mixed gas and air, and appliances for testing the 
balance of wheels, &c. 

At U, adjoining the wheel shop, is the copper- 
smiths’ shop, where the visitors were shown the 
manner in which the iron or steel boiler tubes, now 
universally employed by the company, are provided 
with a short length of copper at the firebox end. 
The end of the iron tube to which the copper is to 
be attached is bevelled down by a special machine, 
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machines, capable of applying strains of 25 tons and 
100 tons respectively ; a cable-testing machine | 
capable of applying a strain of 100 tons to chains | 
30 metres (983 ft.) in length ; and another testing 
machine which is placed in a pit beneath the level 
of the testing room floor, and which is employed in | 
applying compressive or cross-bending strains to 
tyres and axles. This machine has a ram 5.9 in. in | 
diameter, and it is stated that it can be worked 
with a maximum hydraulic pressure of 1200 kilo- 
grammes per square centimetre, which is equivalent 
to 17,068 lb., or over 7 tons per square inch. The 
ordinary working pressure is, however, much below 
this, it being usual to apply a compressive strain of 
but about 60 tons to a tyre. The strain applied is | 
estimated by observing the pressure in the hydraulic | 
cylinder, no allowance being made for friction of | 
cup-leathers. The pit in which this machine is placed | 
can be covered over so as to prevent damage being | 
caused in the event of pieces flying when under com- | 
pressive or cross-bending tests. The plant of the | 
testing department also includes a machine for test- | 
ing india-rubber buffer springs, another for testing | 
belts, and a variety of experimental apparatus | 
which we cannot even enumerate here. | 
The shops constituting the carriage department | 


of new types, such as the three enormous bogie 
carriages now at the Exhibition, and of which we 
shall shortly give an account. Apart from these 
model vehicles the Paris, Lyons, and Mediterranean 
Railway Company give out the construction of their 
carriages to private manufacturers. 

Besides the shops already noticed, there is at 
H a small shop employing about 150 men. Here 
lifting is done and running repairs executed, about 
forty carriages being turned out per day. Here 
also is the lamp shop. It may be noted that 
this shop H is cut off from the rest of the works 
by the main line, and to provide the necessary 
communication, a subway has been constructed 
through which wheels and other details can be 
conveyed, this subway being furnished with hy- 
draulic lifts. 
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Notes on the Treatment of Gold Ores. By FLORENCE 
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| Mr. O’Driscott has attacked the subject of obtain- 


ing gold from its ores in an instructive manner. 
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DUST-PROOF ENGINE. 
CONSTRUCTED BY MESSRS. HANSON, CARTER, AND CO., ENGINEERS, BRADFORD. 


(For Description, 


The first few pages of this book treat of the pro- 





see Page 233.) 
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| promising for success in practice. This method, 


perties of the precious metal, with special reference | which has come very much to the fore of recent 
to its solubility ; upon which, its successful ex-| years, is shown to be quite an old process; its history 
traction so largely depends. Then, after a few | and progress are entered into at some length and 
nteresting remarks on the occurrence of gold, the | various methods patented during past and recent 
reader is led to the main object of the book and is | years are criticised. Finally, the Newbery-Vautin 
soon informed how fallacious is the idea that gold is | modification of the process is described, and stated 
generally found in a state possessing ‘‘ the inherent | to be the best for dealing with large quantities of 


quality of withstanding a rush of water sinking 
through it and amalgamating with mercury ;” a 
state of matters, however, absolutely essential to 
the success of those methods of gold extraction de- 
pending on crushing and amalgamating. The terms 
‘*refractory,” ‘‘rebellious,” ‘‘rusty,” and ‘‘ float 
gold,” by the use of which the miner consoles him- 
self for losses of gold, are regarded by the author 
in their true light as pleas for ignorance of the 
character of certain ores and of the methods of treat- 
ment they require. The great advances made in 
placer and hydraulic mining, by which ‘‘as low a 
return as 1} grains collected from 15,680,000 grains” 
has been made to pay, are compared with the com- 
parative stagnation as regards improvement which 
characterises the methods available for the treat- 
ment of gold occurring in a matrix. In ChapterIV. 
the various causes of loss and reasons of failures in 
amalgamation methods are set forth and discussed, 
and will doubtless prove of value to all engaged—or 
who intend to be engaged—in gold extraction ; a 
most striking cause of loss is that of minute par- 
ticles of gold which remain suspended for a 


considerable time in water, even when it is at) 


rest and are retained with greater persistency 
by water in motion. The author next turns his 
attention to the remedies for these losses, and 


| material, although small quantities may perhaps 
| be economically treated by the old percolation 
| methods. 

The author points out particularly that neither 
the chlorination nor any other individual process 
will serve for the treatment of all classes of ores, 
and he adds that whenever ‘‘ simple mechanical 
means will extract gold from ores, it is manifestly 
| unnecessary to apply chemical processes.” The 
book concludes with short critical accounts of 
|stamps, rolls, the Huntingdon mill, &c. An in- 
| teresting old form of amalgamator is described. 

We noticed a few small errata, but out of justice 
| to the author, it is only fair to state that we hear 
that professional duties called him suddenly to Aus- 
|tralia, and necessitated a very hasty perusal of 
proofs. We consider the book will be found both 
useful and instructive by all those desiring informa- 
tion on the subject. 


The Theory of the Continuous Girder ; its Application to 
Girders with and without Variable Cross-Sections. By 
Matverp A. Howsz, C.E. New York Engineering 
News Publishing Company, 1889. (Pages v. +119.) 
The title sufficiently explains the object of this 
work. The subject is treated entirely analyti- 
cally ; but some of the examples are worked out 


| 





selectsfor description the chlorination process, which | also by graphics. After obtaining the usual algebraic 
is not alone capable of treating successfully certain | equations between the moments, shears, and reac- 
of these so-called refractory ores, but, as the author| tions over the supports as far as obtainable from 
remarks, is the counterpart of the gold-dissolving | elementary mechanics, comes the rather formidable 
methods at work in nature, and therefore is most| task of obtaining the ‘‘ equation of three moments” 





in its utmost generality, i.e., for a girder of variable 
cross-section with many supports at various levels, 
loaded anyhow. The final result only to which this 
leads, after solving the system of ‘‘ equations of 
three moments” for each support, viz., the general 
value of the moment over any support is given at 
once on page 7. It is of great complexity, consist- 
ing of products and sums of sixteen symbols, whose 
general values are given in the five pages following, 
andare many of them also of considerable complexity 
The simplifications resulting from supposing the 
cross-section constant (the only case hitherto gene- 
rally worked out) cover a page and a half. Four 
more pages of general formule foliow, giving in all 
eighteen pages of general formule for all beams. 

Chapter II. contains the reduced results for sup- 
ported beams on two, three, or four supports, and 
one curious modification of the latter styled a 
‘¢tipper” in which the two inner supports are two 
points on a rigid bar which is free to rotate in a 
vertical plane on some intermediate point ; the 
arithmetical computations for this ‘‘tipper” are (as 
might be expected) ‘‘ long and exceedingly tedious;” 
in fact the ‘‘ tipper’ can rarely be important enough 
to warrant the labour. 

Chapter III. contains the reduced results for fixed 
beams, while Chapter IV. shows how to find the 
inflexions with some graphic processes. This com- 
pletes the analytic work, occupying in all fifty-one 
pages. 

Chapter V. contains eight examples, some with 
variable, some with constant cross-section worked 
out in outline only, partly from the preceding re- 
sults, partly graphically. This covers thirty-two 
pages of very condensed and yet heavy numerical 
work, 

From the fact of the general expression for moment 
over any support being given (without proof) on 
page 7 and followed by numerous explanations and 
developments, it might be supposed to be available 
for use without the proof. But this is very far 
from being the case. In a foot-note on page 7 it is 
stated that a complete demonstration ‘* is given in 
the appendix and should be thoroughly understood 
before any attempt is made to apply it practically.” 
The demonstration in the appendix covers seventeen 
pages bristling with summations and integrals, in- 
telligible only to mathematicians. This is unfortu- 
nate for the practical application of the results, 
The great intricacy of the formule is due to in- 
cluding the effect of variable cross-section. For 
constant cross-section there is very great simplifica- 
tion. Of course in important structures involving 
very large sums of money, cross sections should be 
proportioned to the stresses in them, and it will be 
well worth while undertaking the great labour 
involved in these heavy calculations. The re- 
searches set forth in this book are a fine example of 
mathematical skill applied to a difficult structural 
problem. But much further reduction of results is 
necessary to make them available in an engineer's 
compu! ing office. 

The book is well printed ; the American mathe- 
matical typography of subscripts and superscripts, 
however, is not nearly so legible as the English; 
the strokes are so fine and the marks so small that 
they are not very clear. 


A Pocket-Book of Electrical Rules and Tubles fur the Use of 
Electricians and Engineers. By JOHN Munro and 
ANDREW JAMIESON. Sixth Edition. Revised and 
enlarged. London: Charles Griffin and Co. 

The fact that this pocket-book has reached its sixth 
edition shows how well it ministers to the require- 
ments of electrical engineers. The authors are con- 
stantly on the watch to keep it in touch with the 
latest developmente of science and practice, and 
we find in the volume before us 120 new pages and 
60 new figures. Among the matter which appears 
for the first time is a chapter on dynamos by Pro- 
fessor S. P. Thompson, and an article on trans- 
formers by Mr. G. Kapp. A description is also 
given of Sir W. Thomson’s latest standard balances, 
of Professors Ayrton and Perry’s sechommeter, as 
well as of several other kinds of measuring appa- 
ratus. The volume is too well known to need de- 
tailed commendation, and when we say that this 
edition is better and more complete than the pre- 
vious one, it is evident that it is about as good as 
it can be. 
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NOTES. 
CANADA AND THE SIBERIAN RaILway. 

Recoenisine that the existing Canadian Pacific 
Railway and the prospective Siberian Railway 
have much in common, the Russian Minister of 
Railways, has despatched to Canada some engineers 
to make a study of the line. Out of this fact has 
sprung a controversy in the Russian papers as to 
whether the Siberian Railway will exercise as great 
an influence on the development of Siberia as the 
railway to the Pacific has on that of Canada. It is 
certain that the Siberian line will tap Chinese trade 
in the distant future, but not in less than ten years 
at the very least, which will give plenty of time for 
Canada to consolidate her Pacific commerce. Doubt 
may be entertained whether the line will reach China 
even in that time, unless the Russians display more 
energy than they are doing at the present moment. 
With regard to colonisation, there is every reason 
to believe that a flow of emigration to Siberia along 
the course of the line will follow its completion, 
but the administrative methods of the Russian 
Government and the land laws of Siberia are not 
of a character to promote anything like the rapid 
settlement that has been a feature of Western 
Canada. Geographically, also, Siberia is at a dis- 
advantage, for while each end of the Canadian 
railway system terminates in an ocean outlet, one 
end of the Siberian line will terminate at the Ural 
Mountains, with the whole of Russia to traverse 
before a seaboard be reached. This alone must 
prevent any repetition in Siberia of the amazing 
growth of wfloee ves trade, and industry that has 
marked the career of Canada during the last five 
years. Besides, while Canada is ruled by a 
vigorous local Government, able to devote the 
whole of its energies to the development of the 
country, Siberia is controlled in a torpid fashion by 
the authorities of St. Petersburg, who can only 
give a limited financial and administrative attention 
to the wants of the distant Asiatic region. 


Tue INDIAN GOVERNMENT AND PETROLEUM. 

The art of how not to do it was surely never 
better illustrated than by the Government of India 
in sending to Burmah to report upon the oil 
industry a person who was quite ignorant of 
petroleum. Dr. Noetling, whose report on the 
oilfields of Yenangyoung has just been published 
at Rangoon, is described as a ‘ paleontologist” 
attached to the Geological Survey of India. Palw- 
ontology and petroleum have nothing in common, 
but the Government of India evidently thought 
that any person who could make a survey was 
competent to deal with the commercial question of 
the future of Burmese petroleum. Hence we are 
not surprised to find Dr. Noetling, after simply 
vying a few days’ visit to one of the oilfields of 
ae rushing into print with the warning that 
‘* wild ideas about Burmah beating or competing 
with American or Russian oil ought to bedeprecated 
as being only too likely to prove illusory.” On 
examining the evidence for such an astonishing state- 
ment one rapidly finds that Dr. Noetling’s report 
contains none whatever. His calculationas to how 
many pits exist at Yenangyoung and what they 
produce, are useful ; but in dealing with the geology 
of the district, he expressly declares that he is quite 
ignorant of what lies below the present pits, and, 
therefore, cannot estimate the future output. If that 
be so how can he estimate that Burmah cannot hope 
tocompete with Russia and America? In both these 
countries, as well as in Galicia, thesurface indications 
were just as limited as those of Burmah until proper 
wells were bored. In fact the surface in Burmah 
produces more than the surface of those countries 
ever did. If, therefore, in America, Russia, and 
Galicia, a copious supply was forthcoming the 
moment the drill went below the native surface pits, 
is not Mr. Marvin’s inference fair that we may 
look for a similar copious supply in Burmah when the 
drill gets to work there also? The pits there are 
only 200 ft, to 300 ft., whereas the wells at Baku 





are 600 ft. to 900 ft. deep, and those of America 
1500 ft. to 2500 ft. The Government of India would 
do well to withdraw Dr. Noetling’s, report which has 
been deservedly ridiculed by the Mandalay Herald 
and Rangoon Times, and fas Bret for it a proper 
investigation by some well-known petroleum expert. 


SUBMARINE TELEGRAPH ENTERPRISE. 

During the first half of this year the Anglo- 
American Telegraph Company’s repairing steamer 
Minia has been engaged in repairing the Tricore 
cable, and the north and south Placentia cables, 
between Newfoundland and Nova Scotia. She has 
also repaired the Salcombe and Brest cable, on 
behalf of the Submarine Telegraph Company, and 
has partially renewed and diverted the St. Pierre 
and Duxbury section. The expenditure made on 
this latter work to the close of June, 1889, was 
16,2541. The balance at the credit of the renewal 
fund of the Anglo-American Telegraph Company at 
the close of June, 1889, was 973,966l., the amount 
received for interest in the first half of this year 
upon investments, made on account of the fund, 
having nearly covered the expenditure made for 
renewals in the same period. The amount charged 
against revenue for the repair of the cables of the 
Anglo-American Telegraph Company for the first 
half of this year was 9115l.; in this amount the 
value of the new cable used only figured for 946l., 
the balance being the cost of working and main- 
taining the Minia for the six months. A convention 
has been entered into between the French Govern- 
ment and the Eastern Telegraph Company for 
laying a cable between the company’s station on the 
Island of Perim and the French settlement of 
Obock. An agreement has been entered into 
between the Eastern Telegraph Company and the 
other telegraph companies interested in South 
African telegraph business, by which telegrams to 
and from South Africa will be transmitted either by 
the east coast or west coast route on joint account, 
and the receipts divided between them in equitable 
proportions. The amount expended by the Eastern 
Telegraph Company in the repair, renewal, and 
laying of cables in the seven months ending March 
31, 1889, was 48,6661. In this total the expenses 
of the company’s steamer, John Pender, figured 
for 89541. ; the expenses of the company’s steamer, 
Chiltern, for 15131. ; the expenses of the company’s 
steamer Amber, for 4783l.; the expenses of the 
company’s steamer Electra, for 7214l.; the ex- 
penses of the company’s steamer Mirror, for 10,8511. ; 
the insurance of cable, for 9861. ; and the value of 
203 knots of cable used on repairs and renewals, 
and sundry expenses at stations in connection with 
repairs, for 14,3641. 
ProposeD Pusiic Erectrric RAILROAD IN SCOTLAND. 

Lanark, the county town of the ‘‘shire” of the 
game name, and a very ancient burgh, has a griev- 
ance. Notwithstanding its importance, it has any- 
thing but an adequate train service to and from the 
commercial capital of the county—Glasgow. This 
is due to the circumstance that gives Lanark much 
of its popularity as a health resort. It is built on 
a hill, and the Caledonian Railway Company’s main 
line to the south sweeps past it at a considerable 
distance tv the north-east, and the town is served 
by a branch line from Carstairs Junction, with the 
result that the time taken to the journey from 
Lanark to the city—a distance of 31 miles—is from 
an hour and a half to two hours. Besides, the num- 
ber of trains is inadequate—in the opinion, at least, 
of the residents and visitors, of whom there are 
always a very large number, for the antiquities and 
the historic and scenic attractions are many. <A 
proposal has been made to overcome the incon- 
venience by the construction of an electric railroad 
along the valley of the Clyde to Hamilton, from 
which town to Glasgow there is a splendid train 
service, the time taken being but thirty - five 
minutes. The distance between Lanark and 
Hamilton is about 15 miles, so that in the journey 
by the electric railroad a slight saving of time could 
be effected. The project has, indeed, gone beyond 
the stage of talk--sometimes not very productive— 
as surveys are being taken. The line will be of 
great interest from an engineering point of view, as 
the motive power is to be secured from Stonebyres 
Linn, one of the series which make up the Falls of the 
Clyde. It is the broadest and most powerful of the 
falls, as the water rushes over in one broad sheet, 
the descent being nearly 80 ft., so that a consider- 
able current of electricity could be generated. The 
idea has possibly been suggested by the success of 
the small private electric railroad constructed for 





Mr. Monteath, of Carstairs, between the railway 
station and his residence, which is situated not far 
distant from Lanark. We described this railroad 
in our issue of May 10 last. The motive power here 
is also obtained by the interposition of a turbine 
wheel at a waterfall—Cleghorn—in the course of 
the River Mouse. The speed attained with 4 horse- 
power in this case was 35 miles per hour. This 
being the first public electric railroad proposed 
in Scotland, great interest is being taken in the 
project. 
Tue REsISTANCE OF SHips IN NARROW CHANNELS. 
In an article on ship towage for the Corinth 
Canal in the ‘‘ Annales des Ponts et Chausées,” M. 
Amand Saint-Yves discusses some of the various 
statements that have been made on the increased 
resistance experienced by a vessel in passing 
through a channel, the cross-section of which does 
not differ very greatly from that of the immersed 
midship section of the boat. Whilst the fact of an 
increase in the resistance has long been admitted, 
very different estimates have been made as to its 
amount. According to one of these estimates, for 
the same propelling power the speed of a vessel will, 
in a channel with a section three times that of the 
vessel, be only one-half the speed attained in open 
sea. Another estimate makes the speed under 
these conditions only one-third of the sea speed, 
and if at the same time there is but little space 
between the vessel’s keel and the bottom of the 
channel, then the speed may, it is stated, be only 
one-hundredth of the speed. Other estimates, 
quite as contradictory as the above, might be men- 
tioned, but all go to show that the increase of re- 
sistance is very considerable. With a view to 
reconciling these estimates, M. Saint-Yves remarks 
that the resistance is affected not only by the area 
of the cross-section of the channel, but also by its 
form as compared with that of the boat passing 
through it, as he states that by far the largest por- 
tion of the water displaced by the passage of a 
vessel escapes underneath its keel, and if this 
current is checked by the draught of the vessel 
being nearly equal to the depth of the channel, 
the resistance may be enormously increased. 
Observations on the steamer Ormuz, of the Com- 
pagnie Messageries Maritimes, passing through the 
Suez Canal, where the section of the latter was 4.44 
times the area of the immersed midship section of 
the steamer, showed, that whilst the sea speed of 
the Ormuz at 40 revolutions per minute was 10.52 
knots, the same number of revolutions only gave 
a speed of 4.32 knots in the canal, or a reduc- 
tion of 53.84 per cent. in the sea speed of the 
vessel, In order to obtain more definite informa- 
tion as to the Corinth Canal, which differs from that 
of the Suez in having nearly vertical banks, M. 
Saint-Yves had constructed a model of the canal on 
a scale of ;45, and also models of the more im- 
portant types of vessels which are expected to pass 
through it. Three models in all were made, the 


immersed midship section of the first being oH 
im times, and of the third 
a times that of the cross-section of the canal. 
With the first model it was found that for a sea 
speed of 18 knots the canal speed would be only 
54 per cent. of this, with the same expenditure of 
power. Two trials were made on the second model, 
one at a sea speed of 20 knots, the corresponding 
canal speed being 11.6 knots, and the other at a sea 
speed of 14 knots, the corresponding canal speed 
being only 9.38 knots. For this canal M. Saint- 
Yves advocates the employment of chain towage, as 
the power required to tow a vessel is much less 
than that which must be exerted to propel her by 
a screw. 


times, of the second 








INDUSTRIAL NOTES. 

Tue monthly report of the Boilermakers and Iron 
Shipbuilders for August states that ‘‘ the commercial 
activity continues. While all departments of British 
manufacture have felt the improvement to a gratifying 
extent, in the shipbuilding industry it has been most 
marked.” It goes on to say that ‘‘ more vessels are 
being constructed, and these are of larger tonnage and 
greater power.” The report continues: ‘‘ The Govern- 
ment orders just given out to private firms will greatly 
increase the volume of work. They consist of twenty 
second-class cruisers, and their cost averages from 
140,000. to 150,000/. each. Five are to be built on the 
Tyne, seven on the Clyde, five in London, and three at 
Barrow. The engines and boilers for all these vessels 
means an enormous amount of work, and we are 
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leased to learn that Messrs. Hawthorn, Leslie, and 
Bo. have secured orders for no less than seven sets.” 
The Council anticipate twelve months’ good work 
ahead from these and other orders. In the state of 
trade reports, out of 220 branches only two report the 
condition of trade as bad, and probably this simply 
means bad in comparison with other districts, and 
with the previous state of trade in those particular 
localities. 

The rivetters’ dispute on the Clyde cost the society 
about 5000/., during the eight weeks it lasted, in pay- 
ments to those on strike, and loss of contributions. 
Yet with this drawback the increase of funds durin 
the past quarter was 8693/. The total balance in hanc 
is now 73,534. 15s. 6d. The chief items of expendi- 
ture for the last three months were: Unemployed (ex- 
clusive of the strike pay as above), 808/. 17s. 7d.; 
sickness, 3500/. 6s. 4d. ; superannuation, 1245. 16s. 6d. ; 
and funerals, 1079/. ; total, 6634/. Os. 5d. The total 
memberhip is now 31,407, the increase in the quarter 
being 1762. With respect to donation benefit to out- 
of-work members this significant paragraph appears 
in the report. ‘‘ Since the rivetters’ dispute has been 
settled on the Clyde the demand for men has been 
very great, and 200 sets of rivetters are wanted on 
the Clyde alone, and there is an abundance of work in 
every direction for those who want it; but we are 
sorry to say there are many of our members won’t ask 
for a job so long as they can draw their donation from 
the society ; thus, with the profits of a little business, 
or the earnings of some children working at the mills, 
they can manage without work. Now this class of our 
members we want to get off our funds, for if, we cannot 
now, wenevershall beable todoso.” The Council therefore 
‘* submit the following proposition ” for the approval 
of the members : ‘‘ All home donations to be stopped to 
members under fifty years of age for nine months, but 
they are to be allowed their travelling cards if wanted, 
and entitled to the same. If there should be any cases 
requiring special consideration, and the branches send 
them here, they shall have our best attention.” The 
votes on this proposal are to be sent in with the next 
returns. 

The Boilermakers’ Society have a dispute on hand 
with the Thames Shipbuilding Company, against the 
employment of non-union men. The strike has been 
on for over a month, ninety men being out. The 
Council, in addition to strike pay, are asking for dona- 
tions to help to support the men whoare out, as their 
families are settled in London, and the Council is 
unwilling at present to draught them to other localities. 
Complaints are still rife of men losing time through 
drink and neglecting their work. The only other dis- 
pute on hand is at Milford Haven; there, also, it is 
against the employment of non-union men. At Elswick 
the men in the gun-carriage department are cautioned 
not to work below the standard rate. Men are adver- 
tised for in some of the districts. 





The labour correspondent to the Board of Trade 
reports as to the condition of trade in the labour 
market from nineteen trade unions. From the returns 
thus furnished it appears that the demand for labour 
in no way fell off during the month of July. Practi- 
cally, the market has been stationary, marked by great 
steadiness, with an absence of any serious disturbance 
of any kind. Of the nineteen societies reporting, ten 
state the trade to be ‘‘ very good,” seven ‘‘ good,” and 
two ‘‘ moderate.” The total members in those nine- 
teen societies were 191,023 ; of these only 3302 were 
out of work, being a proportion of 1.7, as against 1.8 
in June, and 4.6 in July, 1888. All the great indus- 
tries are well employed, and work is plentiful, with 
the exception of the cotton trade, in which short time 
has been resorted to as a means of counteracting the 
operations of the ‘‘ cotton corner,” now, apparently, a 
regular annual institution. In the Oldham district 
some of the card-room hands are out on strike. The 
only other really important dispute ic in Nottingham, 
among the lacemakers. This has now been going on 
for some time, without signs of a settlement. 





A rather grave decision has been arrived at by the 
blast furnacemen in the Cleveland district. One of the 
workmen had been discharged by a foreman for reasons 
which the workmen generally condemned. Repre- 
sentations were made to the Cleveland and South Bank 
Iron Works Company which led to the man bein 
reinstated. But the blast furnacemen are so inane 
against the foreman that at a large meeting they 
passed unanimously the following resolution: ‘‘ That 
if the foreman of the steel works is not dismissed from 
the works before September 1, the men of the three 
works shall give fourteen days’ notice to terminate 
their present engagements.” This is so grave a step 
that efforts should be made to find out some mode of 
averting such a disaster. The blast furnacemen of this 
district complain of working 84 hours per week, while 
most other workmen only now work 54 hours per week, 
or 30 hours per week more than the average in most 
trades. The work is also very laborious, and the 
wages are not the highest in the range of the iron 
industries, 





An advance of jd. per hour has been conceded 
to the ironworkers of West Fifeshire and a part 
of Clackmannanshire, to take effect from the 13th 
instant. The present minimum rate is 7d. per hour, 
but in many cases the men are paid at the rate of 8d. 
per hour. 

The ironworkers of the Warrington district have 
decided to recommence working on Mondays, as no 
other district had yet abolished Monday work. The 
ground upon which the question was argued was that 
the employers in that district were placed at a 
disadvantage in competing with other districts. In 
carrying the resolution the meeting expressed the 
desire that the employers should, as far as possible, 
discontinue Sunday work, reducing it to a minimum. 
Only a few dissented from the proposition, so that 
work generally will recommence on the first Monday 
in September. Trade is so active in this district that 
more puddling furnaces are being started ‘‘ every 
week.” 

The labourers at the Hanley Iron Works are still 
complaining that they have received no advance in 
wages, while the ironworkers have had higher wages 
conceded to them. In many cases it is alleged that 
the wages do not exceed 3d. per hour, while the work 
is very laborious. The unskilled labour is the great 
difficulty, socially speaking, and the men neglect to 
advance themselves by associative effort. Under these 
circumstances they stand but a poor chance, even in a 
rising market. This is one of the unsolved problems 
in political economy, which is not yet explained. 





Reports state that the iron trade in the Wolver- 
hampton district is exceedingly good, and that prices 
are still advancing. Meanwhile coal is getting dearer, 
and orders are being booked in advance for the fuel 
required. 





The iron ore miners of Cumberland are on strike for 
an advance of 6d. per day in wages. At an interview 
with the managers the latter refused to concede the 
demand, while the men expressed their determination 
to stand out until it was conceded. 





In the coal-mining districts matters are pretty quiet, 
except in Somerset, where the strike still continues, 
‘*both sides being determined.” Up to the present all 
negotiations have proved useless. In one instance in 
Durham the coalowner has refused to concede the 
10 per cent. advance; in all other instances the 
advance is being paid. In the Scottish mining districts 
matters are mysterious. There are rumours of strikes, 
and notices have been given. Meanwhile, in Stirling- 
shire some men are on strike against a reduction in 
wages. InSouth Wales thingsare still unsettled. No 
further steps have been taken either as to the proposed 
new scale or as to any advance in wages. 





The mining statistics of the United Kingdom, about 
which some questions were asked in the House of 
Commons a few days since, have not yet been authorita- 
tively published. But it appears that the output of 
coal in 1888 was by far the largest upon record, the 
total reaching 169,935,219 tons ; ironstone, 8,635,032 
tons. The former exceeded that of 1887 by 9,610,368 
tons, and the latter by 1,065,114 tons. The total 
mineral output in 1888 was 182,660,163 tons. The 
total number employed was 578,417 persons, of whom 
5357 were females. The total number of fatal accidents 
was 885, and of deaths occasioned thereby 960. The 
death rate per 1000 was only 1.660, being the lowest 
upon record. 





The somewhat extensive strike of dock labourers in 
London was not altogether unexpected. Complaints 
are often being made as to the precarious means of 
living of this class of labourers, and also of their low 
rates of wages. They are very poorly organised, and 
only by fits and starts can they agree Be to combine. 
They have also been badly led and advised on many 
previous occasions, and consequently have lost heart. 
For once they have a quiet, sober-minded kind of 
leader, but whether he has led them, or they have 
led him into the strike, is doubtful. 


On Saturday last a delegate meeting, representing 
the various branches of the workmen at the extensive 
iron works at Cyfarthfa, Dowlais, Rhymney, Tredegar, 
Ebbw Vale, and Blaenavon, unanimously decided 
that notices should be handed in on September 1 
demanding a rise in wages equivalent to 2s. per week 
all round. The steelworkers, it is expected, will hand 
in their notices at the same time for an advance of 
10 per cent. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 16, 1889. 
Tue salient features of the situation are great 
activity in iron, steel, ore, lumber, petroleum, railway 
material, and general merchandise. Railroad building 
continues to drag. The greater portion of the output 
goes into repairs and extensions. The annual per- 
centage of new rails to keep 15,000,009 tons of rails in 





good condition is noinconsiderablefeature. Pricesto-day 
are 27.50 dols. at mills in Pennsylvania and 29 dols. 
to 30 dols. in Chicago. The volume of business so far 
this year is 15 per cent. over last year, but the margin 
of profits has not increased, in fact, has hardly held its 
own, on account of the general expansion of capacity. 
No industry escapes. Capital awaits employment. 
Very little land speculation is heard of, though 
much land continues to be bought for the timber 
on it or minerals in it. Three new pipe lines 
have been projected to carry natural gas. One will 
extend from the Indiana gasfields to Chicago. English 
parties in that city are offering to furnish water gas at 
8 cents per 1000ft. Great irrigation schemes are 
engaging the attention of ——_— involving the 
irrigation of vast tracts in the far west. These regions 
are filling up, but with irrigation the land is made 
much more valuable. The mining reports for the past 
thirty days are of an exceptionally encouraging 
character. Much money is being expended in tunnel 
and development work, and orders for expensive 
machinery are filling our machinery establishments 
east. It is not necessary to go as far as Mexico or the 
south-western section of the States to find activity in 
mining operations. A company with a capital of 
5,000,000 dols. has been organised to develop a mining 
property in Virginia, 13 miles long, and containing 54 
to 58 per cent. of iron. The lode is from 50 ft. to 200 ft. 
wide. The surprising statement is made that the near- 
ness of this field to the coalfields of that State will 
enable the proprietors to make iron at 9 dols. per ton. 
A number of furnaces are to be erected. The shortest 
distance to rail is six miles, but railroad facilities will 
soon be supplied to the entire region. A company with 
500,000 dols. has been formed to construct an irri- 
gating ditch 250 miles long in New Mexico. Railroad 
companies east of the Mississippi river have orders 
ready to place for 10,000 freight cars very soon, to be 
supplemented by additional orders later on. Bridge- 
building orders for winter work are now crowding in, 
and there is no trouble in getting all business wanted 
at full prices. Beams and channels are 2,5; cents per 
pound. A company of capitalists have put up 1,000,000 
dols. to construct a canal from the Missouri river at 
Bismarck into North Dakota, from which lateral canals 
will be constructed. Five million acres of arid land will 
be reclaimed. The highest point of the canal will be 
1668 ft. above the level of the sea. The Pennsylvania 
Company lost much more money by the recent floods 
than has been ee acknowledged, but all losses 
are being made up in the way of rolling stock, 
engines, &c. 








DUST-PROOF ENGINE. 

THE illustration on page 231 shows an engine 
constructed by Messrs. Hanson, Carter, and Co., of 
Quebec Works, Bradford, for use in dusty situations, 
such as stokeholds, foundries, and the like. The engine 
is entirely inclosed, access to the working parts being 
through a door provided with a felt edging to render 
the closure air-tight. A large number of these engines 
are at work driving mechanical stokers and movable 
firebars on board ship, and are giving great satisfac- 
tion. At present they are made in three sizes, with 
3 in., 44 in., and 5-in. cylinders, 








ALABAMA AND THE West InpiEs.—Pensacola has been 
chosen as the shipping point for coal from the Alabama 
mines to supply Cuba and the West Indian trade, which 
is sees to reach 400,000 tons annually. Steel barges 
will be employed, 


New Jersry Iron Orne.—The quantity of iron ore 
mined in New Jersey in 1790 was 10,000 tons in round 
figures. In 1830, the total had risen to 20,000 tons, and 
in 1860 to 164,900 tons. In 1870 it was further carried to 
362,636 tons, and in 1880 to 745,000 tons. In 1885 it had 
fallen to 330,000 tons. Last year it stood at 447,738 tons. 





_ Durasitity or Steet Raits.—A commission represent- 
ing the various German railway companies has published a 
report detailing the results of observations made during 
six years on the durability of steel rails on German, Aus- 
trian, Hungarian, Dutch, and Belgian lines. It appears 
that the duration of a steel rail may be reckoned on 
an average at 35 years. 

Water tn New Soutu WaALEs.—The New South Wales 
Government geologist has furnished to the Water Con- 
servation Commission of that colony a map which repre- 
sents the cretaceous formation (in almost any part of 
which artesian water may be obtained, by boring), as 
occupying an area of at least 40,000 square miles, while in 
the Lower Darling and Riverina districts the tertiary 
strata, in which artesian water may occur in places, are 
about 22,000 square miles in extent. These water-bearing 
formations happen to be situated in the arid parts of the 
colony ; and, therefore, where a permanent water supply 
is most needed. Mr. Anderson, geological surveyor, is 
now engaged examining the country south of the Darling 
in the Bourke and Bogan districts, to define the southern 
limits of the cretacéous formation, in order to indicate 
where artesian water may be found, 
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CORRUGATED STEEL LOCOMOTIVE FIREBOX; L. AND N.-W. RAILWAY. 
MR. F. W. WEBB, CHIEF MECHANICAL ENGINEER, CREWE. 
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COMPOUND BOILERS OF THE SS. “ 
CONSTRUCTED BY MESSRS. ALEXANDER STEPHEN 


Fig.1 


Mr. EBENEZER Kemp, of the firm of Messrs. Alex- | 


ander Stephen and Sons, shipbuilders and engineers, 


Fig. 2. 





crease of temperature to the feed water. The annexed | 
Table 


CALORIC.” 


AND SONS, ENGINEERS, LINTHOUSE, GLASGOW. 


1887 by Messrs. Stephen. Her dimensions are: 260 ft. 


gives the exact particulars regarding these | long, 36ft. 9in, broad, and 18 ft. deep, and her dead- 
Linthouse, Glasgow, has for several years been experi- | boilers, and this Table, it may be stated parentheti-| weight carrying capacity is 2500 tons. 
menting with boilers with the view of utilising waste | cally, is taken froma paper read by Mr. Kemp before a| are of the tri-compoun 


The engines 
type, with cylinders 18in., 


gases in marine practice, and has attained a good! meeting of the Institution of Engineers and Ship- | 29in., and 46in. in diameter, and a piston stroke of 


measure of success in the design of boilers for the screw 
steamer Caloric, illustrated on the present page. His 


builders in Scotland. | 


Mr. Kemp was disappointed with these results, for | 


39in. The steam pressure is 160lb. to the square 
inch. The high temperature boiler is single-ended, 


first practical experiments date back to 1879, when a in the case of the last-mentioned vessel the increase | and of the ordinary return tubular type, 12ft. in dia- 
Belgian steamer, Plantyn, trading between Antwerp of temperature was only 35 deg,, while the fire gases | meter by 11 ft. Gin. long, having two furnaces 3 ft. 9 in. 
and New York, was fitted with a feed-heater in the above the heater—escaping up the chimney—were | in diameter, with a total heating surface of 1613 square 


form of a series of return tubes fitted in rows of seven 520 deg. He then concluded, after reflecting on the! feet. 


The tubes are 8 ft. 4in. long, and the external 


above the smokeboxes of the two boilers. The water | great surface used in a condenser, that to be effective | diameter 3in. There are four low-temperature boilers, 
from the condenser passed into the first of the topmost | the heater must have a larger surface than the boiler | built above the main boiler, and fitted with tubes. 


row of tubes at 130 deg., and having 
wards and forwards through the whole of the tubes, 
entered the boiler from the last tube in the bottom 
row at 145 deg. The fire gases, on the other hand, 
left the boiler at 700 deg., and after being utilised in 
heating the feed water, passed out of the funnel at 
560 deg. This arrangement was found to work all 
right, and the saving of coal was about 4 per cent. | 
Several vessels were fitted with this arrangement, 
although the sizes and surfaces differed slightly ; in 
1881 the Belgian steamer Pieter de Coninck, for the | 
same trade as the Plantyn; the Sorrento in 1881, and | 
the Marsala in 1882, for trading between Hamburg | 
and Australia; and in 1882 the steamers, Clan Cameron, 
Clan Campbell, Clan Forbes, and Clan Ogilvie, trading 
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Plantyn _.. _..|1879| 3580, 134, 1t0 26.6 | 15 | 140 | 80 

Pieter de Coninck..|/1881, 5697, 216 1,, 26.4 | 15 140 | 80 

—— Ol \ 5902 148 1,,26.9/ 16 | 145 80 

Clan Cameron ) | } | 

Clan Campbell. 1882, 4018 204 1,, 19.68} 20 | 150 | 85 

Clan Ogilvie .. Done | 

ClanGrant .. —_:.|1883, 5899 307 1,, 14.85] 25 | 160 | 85 

Taormina ++ /1884, 3992 414 1,, 9.64) 35 | 190 | 0 
} | | ' 








between Glasgow and Indian ports. In these ‘‘ Clan” 





vessels the heater had a larger proportion of surface, 
relatively to the boiler surface, namely, about 5 per 
cent., and in regular work at sea gave about 20 deg. | 
increase of temperature to the feed water, In 1883 
the Clan Grant, for the same trade, was fitted with 
a larger heater, namely, 6.6 per cent. of surface, and | 
gave about 25 deg. of increase of temperature, In 
1884, the Taormina, trading between Hamburg and 
Australia, was fitted with a heater having fully 10 
per cent. of surface, and gave about 35 deg. of in- 


the s.s, Bléville, described and illustrated by us on 
pages 52-54, vol. xliii, On that occasion, however, 

we were not in a position to give results, as the| 
vessel was practically new. The Bléville, which | 
was built in 1886, was fitted with two ordinary | 
return tubular boilers with four stacks of water | 
tubes placed at the front of each boiler, the bottom | 
stack being just above the top row of boiler tubes, the | 
feed water from the engines entering at one end of the | 
top stack, and travelling backwards and forwards 
through the various rows of tubes and from one stack 
to another until it reached the bottom stack, increasing 
in temperature from 130 deg. to 280 deg. The fire 
gases ar through the stacks from bottom to 
top and went up the chimney at 350 deg. In asubse- 
quent Table we give the surfaces, &c. It is necessary 
to indicate how this boiler did not prove completely 
successful, and in doing so it will be well to quote 
Mr. Kemp’s remarks, from the paper already referred 
to. The boilers with the arrangement described ‘‘ were 
only in use for about six months when it was arranged 
to work them as ordinary boilers until a new set could | 
be made to replace them. This was owing to the 

trouble there had been with thetubes giving way at 

the end of the screwed part near the junction with 

the tube-plate, the tubes being screwed into both tube- 

plates, and so far as could be ascertained the cause of 

the tubes giving way was an unequal expansion arising 

from some of the tubes getting emptied of water during 

the working from some cause and getting filled with : 
steam; thesetubes expanding more than those that were | 
filled with water. Some of the tubes gave way where | 
the screwed part cut about half through the iron of | 
which the tubes were made, and the trouble of | 
plugging up the tubes at sea was so great that it had 
to be given up as impracticable.” 

The economical results obtained during the time the 
boilers were in use proved the value of the principle, 
and it only rested with Mr. Kemp to arrange pm a 
plan as would secure effective and lasting work. 

The boiler which we illustrate above is the out- 
come of Mr. Kemp’s experiments on this phase of 
the question. The vessel to which this boiler was | 
fitted was the Caloric, a steel cargo steamer, built in 





passed back- | itself, and he designed the arrangement carried out in| These small boilers are 4ft. Gin. in diameter and 


8ft. 4in. long, with a total heating surface of 3505 
square feet. The combined heating surface is therefore 
5118 ft. The firegrate surface over full length of bars 
by mean breadth is 38} square feet. 

The feed water from the engine enters one of the top 
boilers at the end where the ow gases are escaping to 
the chimney, and leaves it at the opposite end, circu- 
lating through one boiler after the other, being heated 
about 35 deg. in each of the four boilers. It thus in- 
creases in temperature from 130 deg. to 270deg. The 
fire gases, on the other hand, pass from the high-tem- 
perature boiler, which they leave at 675deg , through 
the tubes of the four low-temperature boilers, und 
emerge into the chimney at 225deg. The water pass- 
ing out of the warmest Be ose boiler into the 
high-temperature boiler is 270deg., while the waste 
gas in its last stage is but 225 deg., and even the gas 
at this temperature is effective, in respect that the 
water there acted on is 130 deg. Here it may be in- 
teresting to compare the results in actual working of 
the Caloric against the Bléville : 
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Caloric ..| 1887 1613 £05 | 2.17,,1 | 140 450 





Both boilers worked at 1601lb pressure. ‘ 


In designing the Bléville’s boilers the proportion 
was made 25 ft. of heating surface to the foot of grate 
area, as it was thought that the fire gases, having such 
a surface to act upon in the low temperature boiler, 
would secure sufficient steam to obviate a larger sur- 
face in the high temperature boiler. With natural 


{draught all went well, but when forced draught 


was applied the temperature of the gas escap- 
ing from the high-temperature boiler was 1000 deg., 
and after passing through the low-temperature boiler 
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it was as high as 600deg. This was too great a heat 
to be lost, and in designing the boiler now illustrated 
for the Caloric attention was directed to secure the 
greater efficiency of the high-temperature boiler. 

The Caloric’s high-temperature boiler has 44 ft. of 
heating surface to 1 ft. of grate area. The tubes, as 
the plan shows, are the same in size as those used in 
the low-temperature boiler—small in diameter in pro- 
ne to their length—8 ft. 4 in. long and 3 in. in 

iameter. One advantage is that spare tubes may do 
for either boiler. The plan givesa long run to the hot 
gases, splitting them well up into hot streams, concen- 
trating them upon the surface of the tubes and giving 
time for the gases to transfer their heat to the water. 
The boilers have Mr. W. 8. Von Essen’s patent steam 
tube cleaners. The success of the plan depended to a 
considerable extent on these tube cleaners, as it was 
found that the tubes require to be blown out every 
twenty-four hours or so according to the quality or 
smoke-producing tendency of the coal in use ; but the 
boiler can steam any length of time without opening 
the smoke doors, owing to the facility given by the 
tube cleaning arrangement. The cleaning pipe is hung 
in front of the tubes and has a hole in it opposite each 
tube, and the exact position of the cleaning pipe is 
shown on a scale attached to the chain for lifting and 
lowering the blower. When the pipe is brought in 
front of the first row of tubes for cleaning purposes 
the steam valve is opened and the row blown out, the 
whole operation only taking a few minutes, and so on 
with each succeeding row. A good deal of the soot goes 
up the chimney, but the heavier portion is taken out by 
small doors provided in the smokeboxes for the purpose. 

As the plans show, the boiler is worked under the 
closed ashpit system of forced draught. The pressure 
of air in the smokeboxes is regulated by the damper in 
the funnel to be a little more than the pressure of the 
atmosphere, so as to keep the cold air from leaking 
into the smokeboxes and lowering the temperature. The 

ressure required in the ashpits under the firebars is 

rom 4 in, to # in. water gauge, according to the state 

of the fires, more being required when the fires are 
dirty and less when they are clean. The furnace bars 
are the same that are usually put in for natural draught, 
and are about 1{ in. thick at the top and 54 ft. long in 
one length. The bars put in originally are still in the 
boilers, and are not yet much worn. For about one- 
half the time the vessel has been at work no provision 
was made to admit air above the bars, except by work- 
ing the furnaces light at the front and heavy at the 
back—from a few inches at the front to 9 in. or i0 in. 
at the back—-so as to allow more air to get through 
the bars at the front, where the coal was thin, than 
would go through at the back where the coal was thick. 
The rest of the time there were openings through the 
dead plate to admit air to the furnace front, which had 
perforations in the usual way round the top and sides 
of the doors, and worked in that way no difference 
was observed, either in the consumption of coal or prac- 
tical working of the boiler, except that, if extra 
smoky coal was used, more smoke was made when 
the air was excluded from the furnace front. But 
under these circumstances the extra smoke could have 
been avoided by keeping the coal still thinner at front 
of furnace. The boiler lost very little pressure of 
steam when the fires were being cleaned, owing to the 
heat stored up in the low-temperature boiler acting 
like an accumulator, 

The vessel has now steamed about 45,000 miles, over 
a wide area, During the fourteen months taken in 
accomplishing the voyages which make up this mileage 
no time has been lost on account either of boiler or 
machinery. The only unsatisfactory circumstance was 
the pitting of some of the tubes in the low-temperature 
boilers, No particular care had been taken to prevent 
deleterious matter getting into the boiler, oil being used 
in the cylinders and a mixture of tallow for swabbing the 
piston-rods. This discovery led to greater care on the 
part of the engineers, while anti-corrosive appliances 
were fitted on the low-temperature boilers, and the 
pitting has been very much stopped. What is thought 
to be necessary is an efficient installation of zinc, a 
distiller for making up the feed so as to prevent the 
use of salt water in the boilers, and an efficient 
arrangement of feed cleaning and air extraction to 

revent deleterious matter getting into the boilers, 

n this way the tubes should give satisfaction. 

The economic results of the Caloric and Bléville 
were practically the same. The coal consumed by the 
former vessel was 1} lb. per indicated horse-power, 
and the trials were at sea and lasted twenty-four hours. 
The coals were weighed, not measured. Messrs. 
Stephen built several vessels of similar design, the 
Vascongada, rather smaller than the Caloric, and the 
Victoria and Domira, of the same size as the Caloric. 
The engines of the four were the same, with cylinders 
18 in., 29 in., and 46 in. in diameter, with a stroke of 
39 in., and a pressure 160 lb. to the square inch. 
The dimensions of the boilers, &c., are given in the 
annexed Table. 

All four vessels can steam 94 knots on trial full 
loaded, and 9 knots at sea in good weather, and an all- 
round speed atsea of 8h knots, The three former each 





burn about 11 tons of coal per day, including getting 
up steam, driving steam winches, steering gear, &c., 
and the Caloric 9} tons per day. In the case of the 
Caloric, if allowance is made for getting up steam, 
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&c., the consumption for the engines only would be 
about 8} tons per day. It will, therefore, be seen 


that Mr. Kemp has made an important contribution 
to the problem of the marine boiler. 











TANDEM COMPOUND ENGINE. 

In our general article last week (vide page 205 ante) 
on the stationary engines at the Paris Exhibition, we 
referred especially to three engines on the system of 
Mr. J. R. Frikart, of 22, Rue Nationale, Lille, 
which are exhibited by Messrs. Escher, Wyss, 
and Co., the Société Alsacienne de Constructions 
Mécaniques, and MM. H. De Ville-Chatel and Co. 
respectively. Of the first-named engines, which are 
fitted with Mr. Frikart’s very neat detaching valve 
gear, we hope to publish illustrations in an early 
issue, while with the present number we give a two- 
page engraving showing the construction of the tandem 
compound engine constructed by MM. H. De Ville- 
Chatel and Co., of Brussels. We may mention that 
the actual engine exhibited by this firm at Paris has 
cylinders respectively 8.7 in. and 15.75 in. in diameter, 
with 15.75 in. stroke, and is intended to develop 80 
horse-power at a speed of 175 revolutions per minute, 
whereas our engravings have been prepared from the 
drawings of a slightly smaller engine, with cylinders 
respectively 7.9in. and 13.8in. in diameter, with 
15.75 in, stroke, this engine being intended to develop 
60 horse-power at 200 revolutions per minute, and 
using steam at a pressure of 85]b. per square inch. 
The design of the two engines is, however, identical, 
with the exception of the form of a few minor details. 

Referring to the section, Fig. 2, on our two-page 
engraving, it will be seen that the high-pressure 
cylinder, which is not steam-jacketted, is cast in one 
vn with its valve chambers, while in the case of the 

w-pressure cylinder the valve chambers, the cylinder 
liner, and the casing forming the steam jacket are 
separate castings. In the engine shown by our engrav- 
ings the low-pressure cylinder liner is in one piece with 
the tube connecting the chambers of the two steam 
admission valves, but in the engine at the Exhibition 
the liner is a plain cylindrical casting, as is also the 
shell forming the steam jacket, the two steam valve 
chambers being in this case connected bya separate 
steam-jacketted pipe. 

We have said that in the engine now under notice 
the Frikart detaching gear is not used, but the high- 
pressure cylinder is fitted with four equilibrium valves 
(two steam and two exhaust valves), having a variable 
travel imparted to them by an eccentric, the position 
of which on the crankshaft is controlled by a powerful 
governor on the flywheel. A larger scale section of 
one of these equilibrium valves is given in Fig. 4 
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annexed, from which it will be seen that they are so 
designed as to give four openings for the admission or 
egress of steam. Thus in Fig. 4 the two cavities S S 
are both charged with steam (the passage, shown 
dotted, through the valves placing them in communi- 
cation), while the opening movement of the valve gives 
ingress to the cylinder at the four edges marked aaaa. 
This quadruple opening is especially advantageous 
wher working with early oahu when the travel of 
the valves is shortened by the action of the governor on 
the eccentric. The form of these valves, moreover, 
and the manner in which they admit the steam, place 
them in perfect equilibrium: 





The valves of the low-pressure cylinder are of the 
Corliss type, and they are driven by a single fixed 
eccentric as shown in Fig. 1. The same view also 
shows the a of the governor which controls 
the position of the high-pressure eccentric. This 
governor is of the Hartnell type, the eccentric being 
mounted on a frame, one end of which pivots ona 
pin carried by the flywheel, while the other end is 
operated upon by links connected to arms ie a 
pair of weights as shown, these weights being pulled 
towards the centre of the shaft by a pair of powerful 
springs. As the weights fly out under the action of 
centrifugal force, they shift the centre of the eccentric 
nearer the centre of the shaft, and so reduce the travel 
given to the valves. 

The condenser is bolted to the underside of the low- 
pressure cylinder and contains a horizontal double- 
acting air-pump which is driven from the crosshead 
through the intervention of a rocking lever. It will be 
noticed that the air pump has but a single delivery 
valve at each end, there being no suction valves. The 
central part of the barrel is pierced by ports which are 
uncovered at each end of the stroke of the air-pump 
piston, the condenser being thus placed in communica- 
tion with that end of the air-pump in which a vacuum 
has been formed. Thus in the position of the parts 
shown in Fig. 2 the right-hand end of the air pump is 
receiving its charge from the condenser. 

The engine has a very substantial framing with 
bored crosshead guides and a four-part main bear- 
ing for the crankshaft ; its general design is clearly 
shown by our engravings. The engine at the Exhibi- 
tion runs very smoothly, and we understand that the 
results obtained with the arrangement of equilibrium 
valves which we have described are found to be very 
satisfactory. 








THE INFLUENCE OF SILICON IN CAST 
IRON.* 


By W. J. Krrp, Detroit, Mich. ; Analytical Determina- 
tions by H. S. FLemine, Emporium, Pa., and Epwarp 
Orton, Jun., Victoria, W. Va. 

(Continued from page 188.) 

V.—Tue INFLUENCE OF SILICON UPON SHRINKAGE. 

WE do not yet thoroughly understand all the influences 
which cause cast iron to shrink in solidifying and cooling. 
The simple loss of heat from the fluid metal will not 
account for it. If this were the case the shrinkage would 
indicate which iron requires the highest temperature for 
melting, which is not the case. 

Starting with the assumption that pure iron would 
shrink a certain amount for each reduction in tempera- 
ture during cooling, we will assume, also, that if the 
molten iron contains any element which, when the iron 
becomes crystalline, will crystallise out, and in so domg 
will swell and still remain mechanically mixed with the 
iron, then such a casting will show less shrinkage than a 
casting of pure iron, and less than one in which the con- 
tained element remains in combination, instead of crys- 
tallising out. 

Several elements probably act in this way, and thus 
reduce shrinkage. Carbon certainly does. As we have 
seen, it is caused by silicon to crystallise out_as graphite. 
The greatest formation of graphite seems to be just before 
the iron becomes solid. e volume of graphite is about 
three times as great as that of iron. The graphite cannot 
swell to its full extent on account of the mass and in- 
cipient crystallisation of the iron about it. It causes a 
swell at the instant when the iron crystallises, but not 
enough to counteract all shrinkage of the metal. This 
explanation will account for the popular belief that grey 
iron expands the instant it becomes crystalline. If the 
swelling of the graphite causes a swell before the iron 
begins to shrink, the iron may shrink as much as if the 
— were not present, yet the shrinkage would be 
essened by exactly the amount of the swell. 

Table XIII. shows that in the first three heats there 
was not — graphite liberated to produce any de- 
crease in shrinkage, but it is seen that when hite does 
separate shrinkage decreases. Table XIV. shows this 
even better. The tables show the shrinkage of our test 
bars 1 ft. long. 

Another thing worthy of notice is, that in pig irons 
which received their silicon while in the blast furnace, the 
graphite more easily separates, and the shrinkage is less 
than in any mixture. It will be noticed in each Table 
that all the evidence is in favour of using irons that con- 
tain the proper amount of silicon for the use to which they 
are put. 

Te show that shrinkage is not determined ad by 
the amount of silicon present, we introduce Table ; 

We shall find in future examinations that other elements 
than graphite act in reducing shrinkage. , 

Silicon, indeed, operates by itself to increase shrinkage. 
This is indicated by Table XVI. 

It will be noticed in this Table that as silicon increases, 
shrinkage also increases. 

The same increase is also seen in Table XIII. In the 
foreign ferro-silicon used in forming this series, the 
shrinkage was .311 with Si 16.32. Thus far the greatest 
shrinkage we have found in iron, white from lack of 
silicon, was .270. The uniformly increasing shrinkage, in 
series with increasing silicon, and the exceptionally high 
shrinkages of ferro-silicons, and also the rise in shrinka 
in white irons to which silicon has been added, but not in 





* Paper read before the American Institute of Mining 
Engineers: 








} 
i 
3 
4 























Aue. 23, 1889.] 


ENGINEERING. 





237 








sufficientf quantity to cause graphite to be seen, as in the 
first three numbers of Table XIII., seem to prove that 
silicon of itself increases shrinkage, though by reason of 
its action upon the carbon in ordinary practice it is truly 
said that silicon ‘‘ takes the shrinkage out of cast iron.” 
The slower a casting crystallises, the greater will be 
the quantity of graphite formed within it. We think 
however, that there is a double action with silicon, an 
that a large amount of carbon is turned into graphite at 


Silicon seems sometimes to form a compound with com- 
bined carbon, and in so doing prevents the further forma- 
tion of graphite. In another part of this paper, discuss- 
ing the grain of the iron, this action will be made apparent. 
In foundry practice, when a mixture of irons is made to 
bring the silicon up to the desired percentage, castings 
will occasionally be produced having the entire surface 
grey toa depth of ;; in. to } in., while the centre of the 
casting is perfectly white, with so much shrinkage as to 
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the instant when crystallisation takes place. This 
accounts fcr very thin castings Le:ng giey, and for the 
chill being lessened. If our records are examined it will 
be found that with reasonably high silicon, say from 5 to 
7 per cent., the thin bar of our tests shrinks as little or less 
than the square bar. This shows that time (that is, slow 
cooling) does not, in all cases at least, continue to increase 
graphite. We have expressed the opinion that silicon of 
Fiself shrinks much more than iron, and thus we account 
for the high shrinkages of silicon irons. This may account 
also for the square bar shrinking more than the thin bar ; 
but we shall venture another opinion in addition to this. 
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be full of minute cracks. Analyses of these parts of the 
casting show substantially the same chemical constitution. 
Fig. 1 is an engraving of such a casting. A sample of this 
iron was analysed by Mr. Eliot A. Kebler, with the fol- 


lowing results : ; d 
White Inside. Grey Outside. 


Per Cent. Per Cent. 
Graphite... oh: ” 1.307 1.874 
Combined carbon Mia 2.554 1.754 
Silicon , xe de 2.742 2.846 
Manganese No test 





It is oad that the total carbon was hi h in the cast- 


ing asa whole. The grey surface had cooled rapidly, and 
enough of the carbon had changed to graphite to form a 
light-coloured grey grain. The white central portion is 
so sharply divided from the grey that it can be split away 
from it. It contains a little more carbon than the grey 
part, about one-third of which is graphitic, while in the 
grey, one-half is graphitic. In both cases the combined 
carbon is high. Silicon is practically the same in both 
parts, and other analyses show manganese to be the 
same. Still another analysis showed that sulphur and 
phosphorus were practically alike in both. Why, then, 


Fic. L 


did the central part, which had the longest time to cool, 
turn white, with 2? per cent. silicon, if not for the reason 
that the silicon and combined carbon united to form this 
intensely white compound, which was so compact that it 
could cover up the one-third graphite? This leads to the 
interesting question, which we will not here pause to 
discuss, How can so much graphite remain invisible ? 

Such an explanation of the action of silicon and carbon 
will account for the great skrinkage and also the hardness 
of high-silicon irons. As an example of the same thing, 
Mr. Orton made a ferro-silicon containing over 9 per cent. 
of silicon, which was a true mottled iron, showing much 
white. he sample of Wellston white iron (test 42), 
which we have mentioned in former papers, contained 
2 per cent. of silicon. 

rons low in silicon and high in combined carbon have 
more shrinkage in the thin than in the square bar, and 
the thin bar is the whiter. When the excessive shrinkage 
is from combined silicon, the shrinkage of the thin bar 
will be as little or even less than that of the square bar, 
and the thin bar will be darkest. 

An iron that can hold a large amount of silicon and not 
tend to form compounds of silicon and carbon, and does 
not liberate all the graphite at the instant of crystallisa- 
tion, but liberates graphite a little later, will shrink less 
than any other iron, because the continued formation of 
graphite more than counteracts the shrinkage due to the 
silicon. We have found irons of this kind which con- 
tained as much as 5 per cent. silicon, and which shrank as 
little in our bars as .120 in. Such irons have a very fine 
and compact grain, and make strong castings. 


VI.—TuHeE INFLUENCE oF SILICON UPON HARDNESS. 


THE general subject of the hardness of metals has been 
ably presented in a paper by Professor Turner,* in which 
he not only gives the history of the methods pursued by 
others in determining hardness, but describes his own 
sclerometer and gives directions for its use. 

For determinations of hardness we employ this appa- 
ratus, having procured from Professor Turner the diamond, 
and a standard scratch made upon a strip of platinum, 
that we might make our results conform to his standard. 
We have proved the accuracy of our work by having more 
than fifty specimens numbered, and, without knowing 
what the irons were, determining the hardness, and then 
arranging the results in the graphic form of Table X VII. 

The correspondence of these results, with what we know 
regarding the mechanical properties of the irons, was 
proof that the machine produced a correct record. The 
results shown in this Table will be a surprise to many, and 
will greatly modify the reputation that silicon has attained 
as a softener. 

Silicon has been considered a softener when added to 
hard cast iron. Is this a fact? 

Silicon changes carbon from the combined form, which 
is hard, into graphite, which is soft. Graphite in cast iron 
divides the mass and thus allows the tool to cut the inter- 
vening thin webs of metal. From 2 to 5 per cent. of 
silicon will change into graphite about all of the combined 
carbon that poy so changed. This change, we know 
from experience, reduces hardness. The series of irons of 
which the hardness is shown in Table X VII. are the same 
which are considered elsewhere in this paper, and also in 
the paper on ferro-silicon, read at the Buffalo meeting of 
the Institute, October, 1888.¢ The two series at the top, 
and the two at the bottom of Table XVII., exhibit the 
decrease of hardness brought about by the change of carbon 
to graphite. 

e shall soon prove that silicon of itself, however 
small the‘quantity present, hardens cast iron; but the 
decrease of hardness from the change of the combined 
carbon to graphite is so much more rapid than the harden- 
ing produced by the increase of silicon, that the total effect 
is to decrease hardness, until the silicon reaches from 2 to 
5 per cent. 

As practical foundry work does not call for more than 
3 per cent. of silicon, the ordinary use of silicon does 
reduce the hardness of castings; but this is produced 
through its influence on the carbon, and not in direct 
influence on the iron. 

We see in all the series that, after the bulk of the carbon 
has become graphite, any further addition of silicon 
hardens cast iron. If graphite is still increasing, the 
increase is so slow that the total effect nevertheless is 
one of hardening, and this hardening is so uniformly 





* Proceedings of the Birmingham Philosophical 
Society, vol. vi., part ii. 

+ For diagrams showing other physical characteristics 
of the irons called ‘‘softeners” in Table XVII., consult 
the chart in a paper describing these tests, published in 
the Iron Age Ma 
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apparent as to convince us that it is the direct effect of 
silicon. In each series hard irons appear at each extremity; 
but the cause of the hardness at the beginning is com- 
bined carbon ; at the end, excessive silicon. 

The hardness of white iron deficient in silicon, such as 
our white base (test 376), which has a hardness of 105, is 
due to combined carbon. Professor Turner’s white base 
had a hardness of 72, also produced by combined carbon. 
Probably the reason that the hardness in the latter is less 
than in 376, is that the iron contained less combined | 
carbon, as well as total carbon, than 376. We infer from , 





cent. metal, the combined carbon is only 0.06, and yet the 
hardness is slightly more. In the 14 per cent. iron, com- 
bined carbon is still low, and yet hardness is 120. The 
same is true of the 16 per cent. metal, with hardness 135. 
This is the hardest iron we have found. 

We now come to a most important part of this subject. 
After constructing Table X VII., it was natural to expect 
that hardness would correspond with some of the other 


| characteristics of the same irons, as exhibited in previous 


tables. We expected a similarity between hardness and 
chill, and were surprised to find no connection between 
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this and from other tests that the greater the percentage of | 
combined carbon in a cast iron the greater the hardness. 
The changing of the combined into graphitic carbon 
diminishes hardness more rapidly than anything else. In 
each series we see that when this change has ceased to 
diminish hardness, say at from 2 to 5 per cent. of silicon, 
the hardening by the silicon itself becomes more and more 
apparent as the silicon increases. That this increase of 
hardness is not due to a recombination of the carbon is 
oroved by the analyses of the irons produced by Professor 
‘urner, and is proved more conclusively by the analyses 
of “‘ Pencost ” 10 and 12 per cent. ferro-silicons — and 
403). In the 10.34 per cent. metal, the combined carbon 
is only 0.07, and yet the hardness is 95, In the 12.08 per 


Bng’d by Aw. Bk. Note Co.N.¥. 


the two. Strength and hardness are not enough alike to 
point to a common cause ; that is, we cannot say that a 
weak iron is always hard and a strong iron always soft. 

But when we compared shrinkage and hardness we 
found them almost exactly proportional, and we feel safe 
in saying that, when silicon varies, and other elements do 
not vary materially, castings with low shrinkage are soft ; 
and that as shrinkage increases, the castings grow hard 
in almost, if not exactly, the same proportion. For ordi- 
nary foundry practice we can, therefore, make the scale 
of shrinkage also the scale of hardness, provided varia- 
tions in sulphur, and phosphorus especially, are not present 
to complicate the result. 

The importance of the discovery is at once apparent, 





Without specially preparing a casting, its shrinkage can 
be measured with the greatest accuracy by a person with 
little experience in testing, as soon as it is cold; while 
great experience is required to test_the hardness of cast 
iron by any other known method. For a Turner machine, 
the most satisfactory of all methods, the specimen must 
be very carefully prepared. The observation must be 
made in a very careful manner, under peculiar conditions, 
and the eye and judgment of the operator play an im- 
portant part in the result. Measuring of shrinkage is 
simple, positive, and correct. 

We shall, in future papers, show that low shrinkage 
does not always indicate that an iron is soft. For general 
every-day practice, however, shrinkage seems to be the 
best scale for hardness. We do not refer to what is called 
“‘more or less” shrinkage from mere inspection of the 
pig, but to actual measurement of a test bar made from 
the pig. 

(To be continued.) 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has presented a healthy 
tone. The best coal has made 138s. 3d. to 18s. 6d. and 
14s. per ton ; good dry coal has been quoted 12s. 3d., and 
Monmouthshire at 11s. to 11s. 6d. per ton, free on board 
at Cardiff. Prices are pretty well maintained in the house 
coal trade, and_ the f sata will of course improve in 
the autumn. Patent fuel has been in steady request. 
The inquiry for coke is in excess of the supply; furnace 
coke is making 19s., and foundry coke 20s. per ton. The 
manufactured iron and steel trades continue in a satis- 
factory condition, but the advance in quotations for 
finished iron and steel has not kept pace with the rise in 
raw materials. Heavy section steel rails have made 
5/. 5s. to 5l. 10s. ; and light section ditto, 6/. 5s. to 61. 10s. 
per ton. 


The Taff Vale Railway.—The amount expended by the 
Taff Vale Railway Company upon capital account in the 
first half of this year was 48,055/. Of this expenditure 
28,078/. related to lines open to traffic, 15,1461. to the 
Roath branch, and 4831/. to working stock. At the close 
of June, 1889, the company owned 172 locomotives, 120 
tenders, 212 vehicles used in the coaching department, 
and 2399 goods and mineral trucks and wagons. In the 
first half of this year, the movement of minerals over the 
company’s lines amounted to 5,512,207 tons, as compared 
with 5,362,485 tons in the first half of 1888. The length 
of line maintained by the company in the first half of this 
year was 107 miles 77 chains. This mileage comprised 
9 chains of six lines of rails, 5 chains of five lines of rails, 
12 miles 5? chains of four lines of rails, 10 miles 344 chains 
of three lines of rails, 40 miles 254 chains of two lines of 
rails, and 46 miles 774 chains of single line. The company 
also maintained in the first half of this year 106 miles 
11 chains of sidings. 


Gloucester Railway Carriage and Wagon Company, 
Limited.—The directors of this company recommend a 
dividend at the rate of 10 per cent. per annum for the 
year ending June 30, 1889, an appropriation of 16,000/. 
being, at the same time, made to the reserve fund, while 
1488/. is carried to the credit of 1889-90. The directors 
have purchased about four acres of additional land adjoin- 
ing the works, and a further lease of the land upon which 
the works stand has been obtained from the Gloucester 
Town Council. The new lease runs for 75 years from 
December 25, 1888. The wagon stock of the company 
now consists of 5458 wagons let on simple hire, and 3148 
sold on deferred payments. The 7 has now to 
repair and maintain 14,339 wagons, including 7621 which 
are not its property. 

The Severn.—A deputation of Cardiff merchants has 
urged on the Worcester Town Council the desirability of 
making such improvements in the Severn as would enable 
vessels of 400 tons to use the river. The traffic from 
South Wales to the Midlands was, the deputation stated, 
greatly hampered by — railway rates, and if the water- 
way were developed trade might be materially augmented. 
The council expressed itself in favour of the proposed 
ijt, The Severn Commissioners also approve 
them. 


Weiring the Taf.—A public meeting held at Cardiff on 
Friday evening was unanimous in approving this scheme, 
but those present were decidedly opposed to its being 
handed over to a company. It was Cheaaheve ruled that 
the Town Council should carry out the scheme, but that 
prior to this being done the views of the ratepayers gene- 
rally should be obtained, either by vote or at a ratepayers’ 
meeting convened for the purpose. This, it is feared, 
means shelving the question. 


Cardiff Corporation Water Works.—On Thursday several 
members of the Cardiff Town Council paid a visit to the 
works now on hand at Cwm Taff. <A glance having been 
given to the site of No. 3 reservoir, the visitors proceeded 
to the site of No. 1 reservoir, from which Cardiff will 
derive its future water supply. _Then a return was made 
to the No. 2 reservoir at om Taff, where the work of 
constructing a great dam across the mouth of the valley 
isin full progress. The dam will unite the hills where 
they are 1000 ft. apart. The foundations have been 
laid 30 ft. below the surface (making the total height of 
the dam 120 ft.); and 40,000 tons of puddled clay, and 
30,000 tons of concrete will be used, while in the by-wash 
steps there will be 10,000 cubic feet of granite. 


The Bute Docks.—Surveys were made on Thursday for 
the Bute Docks Company for the construction of a new 
pontoon and pier at the pierhead for the use of passenger 
steamers only. It is also stated to be Lord Bute’s intention 
to proceed at once with the cutting off of the end of the low 
water pier and turning it eastward, so as to improve the 
entrance to the gateway from the Channel, 
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Compitep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the ification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 

amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the adverti: t of the accept of &@ complete spe- 

cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


TREATING FIBROUS, &c., MATERIALS. 


6570. E. Brazier, New Cross, Surrey. Improve- 
ments in Machinery or Apparatus for Treating, 
Washing, Cleansi: pinhaseeG, Bleaching, Dry- 
ing, and Softening Fibrous and Textile Materials. 
(8d. 4 Figs.) May 2, 1888.—The apparatus consists of a long 
shallow tank or trough a, having a carriage b travelling to and fro 
therein, with two or more rollers c, cl mounted thereon. The 
material to be treated is placed lengthwise in the bottom of the 
tank, and the rollers c, cl and carriage b are caused to travel to and 
fro over them. The pressure on the rollers is adjusted by springs 
d and adjusting screws d!. The carriage b is furnished with loose 
arms € moving on axes, and carrying the rollers c, cl, so that 
they can be readily exchanged as required for the various succes- 
sive operations upon the fibrous materials ; e? are adjusting screws 
which act upon the ends of levers, moving on axes e4, to raise 
the rollers c! as required, so as to lessen their pressure upon the 


Fig:2 











Fig.1. 





fibrous materials. The carriage ) may be driven by means of a 
pulley f and shaft having a pinion g gearing into an external 
and internal toothed wheel h, for reversing the motion of the 
grooved pulley ¢ and carriage b, to which the pulley gives motion. 
A universal joint allows part of the axis f1 and pinion g to 
vibrate when changing from the exterior to the interior of the 
pins on wheel h and vice versa, a sufficient space between the pins 
at one part allowing the pinion to pass through and reverse the 
motion. A wire rope or other endless band j, is connected to the 
carriage b, passing over pulleys k at each end of tank @, and driven 
by the grooved pulley. Valves 7 are employed for filling and 
discharging the contents of the tanks or troughs. In the process 
of cleaning, water is admitted at each end of the tank, or bya 
flexible tube connected to a perforated pipe over the pressing 
rollers c, cl. (Sealed July 16, 1889). 


7518. L. A. Gaeth, Remdan, (H. A. Céran, Paris.) Im- 
provements in Machines for Breaking Hemp, Ramie, 
and other Textile Plants, [8d. 2 Figs.] May 22, 1888.— 
This machine consists of a frame formed of parallel sides @ con- 
nected together by bars carrying the working parts. The sides 
are extended forward by rods b, which carry at their ends the 
cylinder 61. The stalks of the plants are cut to length and spread 
upon an endless feed cloth c, in such a way that their thick ends 
are directed to the flattening cylinders d, d1, and so as to make 
with the axis of the cylinders an angle of about 30 deg. The 
stalks are then taken in a tracked part of cylinder d, and after 
being thus flattened pass between the cylinders e, e!, provided with 
spiral grooves, arranged reversely on each cylinder. These 
grooves crush the stalks without tearing them, and the stalks are 
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7) > 
supported during this operation, and during the beating following, 
by an endless cord cl passing over pulleys 7 and h. On leaving 
e, el, the stalks are carried along by cord cl and squeezed between 
the cord and pulley h. The thin ends of the stalks released from 
hand c! drop by gravity, and the crushed but entire stalks are 
placed vertically, and carried by cord cl against the thrashing 
drums k, k1. The surfaces of these drums are covered with small 
blades, and are put in motion by belts 7, 2 and Fay mand 8, 
The stalks are maintained in contact with k and kl by means of a 
rod o, which can slide on a rod, on the top of which is fixed an 
arm ol, whose end is provided with a hook which receives the 
stalks as they leave pulley h, near hook 01, where they remain sus- 
nded by their thick ends, and from which they may be taken by 
and, so that they may be placed on the arm ol! and conducted 
against thrashing drums exterior tok. (Sealed July 16, 1889). 


8934. G. pelo, Bere Improvements Con- 
nected with the bonising of Woollen, Silk, and 
other nage and Fibrous Materi (8d. 2 Figs.] June 
19, 1888.—The object of this invention is the preparation of wool, 
silk, or other like material, mixed with vegetable materials, pre- 
vious to undergoing the operation of carbonising. A is a revolving 
or oscillating cage having a door B covered with wire nettingC. A 
series of forks D project from the inside of the cage for agitating 
the mixed fabrics. E and F are hollow shafts or trunnions, and 
after the fabrics have been put into the cylinder, a fan G is set in 
motion, which blows heated air through trunnion E into the cy- 
linder, whereby the fabrics will be dried and warmed, ready to 
absorb the carbonising gases. When the materials are warmed 








and dried, the fan is ye omy and dampers H and Iare put into 
their places. Another door is employed and placed on studs a 
so as to cover up the perforated part C, after which carbonising 
gases from a stove are allowed to enter the hollow shaft F, and as 
the cylinder revolves, the gases are allowed to penetrate and act 
upon the mixed fabrics, Setreytng the vegetable matter con- 
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tained therein, whilst the animal matter remains intact. After 
the fabrics have been carbonised, the dampers are opened, and 
air blown through the machine by the fan for the purpose of free- 
ing the fabrics, and clearing the machine from the carbonising 
gases, the hot air and gases escaping by way of chimney J. Fig. 2 
shows a modified form of machine in which all the sides are per- 
forated. (Accepted May 15, 1889). 


MANUFACTURE OF CHEMICAL PRODUCTS. 


2584. W. A. Baldwin, Chicago, Ill, U.S.A. Process 
for Extracting Aluminium from Substances Bear- 
ing Alumina, and Comb: the Aluminium with 
other Metals Directly from such Substances, [4d.| 
February 21, 1888.—This invention consists in the process of 
aluminising metals directly from clay or like earths bearing 
alumina, by first fusing clay or like earths with carbonaceous matter 
and sodium chloride in a melting receptacle ; second, in fusing the 
metal to be aluminised in a separate receptacle; and finally, in 
pouring such melted metal into the fused mass of carbonaceous 
matter, clay, and the like, and sodium chloride, the latter being in 
quantity in excess of either of the other ingredients employed. 
(Sealed June 1, 1888). 


3179. E. Bowen, pontenieinte, Come. Im- 
proved Economic Treatment of Certain By-Products 
of Gas and Tin-Plate Manufactures. [4d.] March 2, 
1888.—This invention relates to the treatment of spent liquor used 
in pickling iron and steel sag and consists of bringing together 
the ammonia liquor—the by-product of gas manufacture—and the 
spent liquor, for the production of sulphate of ammonia and 
hydrate of iron. (Sealed March 26, 1889). 


3182. A. M.and J. F. Chan Oldbury, Worcester, 
tugrevements in Treating the Liquors known as 
Yellow Liquors Drain: from Waste Heaps 
to Obtain Sulphuretted as andin Apparatus 
Employed therein. [(6d.] March 2, 1888.—Gases containing 
carbonic acid are passed through the yellow liquors contained 
in a series of vessels, so that the said acid may be completely 
absorbed, the vessels being furnished with pipes and connections 
so as to be worked in series, each vessel being capable of being 
made the first, intermediate, or last of the series. Before the 
issuing gases begin to contain sulphuretted hydrogen in appreciable 
quantity, the outlet from the last vessel is closed and that from 
one of the intermediate vessels opened, the gases being conducted 
from this latter outlet, so long as they contain sulphuretted 
Pin y in sufficient quantity, intoa gasholder. (Sealed March 
19, 1889). 


3410. J. F. Norbury, Sheffield. Improve- 
ments in Alloys Containing Iron or Steel. [4d.] 
March 6, 1888.—This invention consists in producing a metallic 
alloy of steel or iron and nickel, consisting of a combination of 
either of the two first-named metals with a proportion of nickel, 
varying, as required, from 24 per cent. to 50 per cent. of the 
whole. The iron or steel is melted in a furnace, and the required 
—— of ordinary nickel of commerce added thereto. (Sealed 

ay 21, 1889). 

3669. A. M. Clark, London, (J. B. Daguin, Paris.) A 
Process for Facilitating the Oxidation of Sulphurous 
Acid for the Manufacture of Sulphuric A and of 
Hydrochloric Acid and Chlorine and for other In- 
dustrial Purposes. [6d.] March 9, 1888.—The process con- 
sists essentially in treating a mixture of sulphurous acid and air or 
oxygen, with or without the addition of aqueous vapour, in the 
presence of salts of manganese, copper, iron, tin, &c., or, to speak 
more generally, in the presence of any body capable of acting as a 
catalytic agent, that is to say, capable of favouring the oxidation of 
— acid, by means of the oxygen of the air. (Sealed April 

, 1889). 

4086, J. C. Bull, Finsbury Park, Middlesex. Im- 
provements in the Manufacture of Metallic Alloys 
or Compounds, [6d.] March 16, 1888.—This invention con- 
sists in the ——- or immersing, for a prolonged period, of iron, 
manganese, chromium, tungsten, or an alloy or compound of two 
or more of those metals, which have a melting point much higher 
than that of zinc, in a bath of molten arseniuretted or phosphuretted 
zine, or of zinc which is both arseniuretted and phosphuretted, 
whereby the zinc absorbs a larger percentage of the iron, man- 
ganese, or other metal or alloy, or compound, and with more per- 
fect uniformity throughout, than if the bath were anenl of 
simple molten zinc. (Sealed April 2, 1889). 

4217. W.P. Thompson, London, (Actiengesellschaft fiir 
Chemische Industrie Rheinau, Baden, Germany.) Improve- 

e Manufacture of Colo Substances 
by the Reaction of Aromatic Hy Sulphonic 
Acids on Retenchinon,. [6d.} March 19, 1888.—The neces- 
sary quantities of retenchi and hydrazin sulphonic acid are 
introduced into the quantity of 


water needed for the solution of 
the resulting colouring substances ; the liquor is heated 








uall, 
to the boiling point, and the boiling is continued until both sul- 
phonic acid and chinone have dissolved th Ives pletely, 
and give a clear and red-coloured liquor. Then neutralisation is 
effected with soda, and the colouring substance precipitated with 
common salt. (Sealed April 2, 1889). 


MANUFACTURE OF IRON, &c. 


401. Baron A. W. S. van Oldbruitenborgh, Liege, 
and O. Nief-Orban, Ougree, Belgium. Improvements 
relating to the Manufacture of Iron and Steel. [4d.] 
August 28, 1888.—These improvements in the manufacture of cast 
iron and cast steel consist in the introduction of potassium or 








sodium salts, viz., oxides, hydrates, carbonates, nitrates, borates, 





silicates, chromates, manganates, aluminates, titanates, tungstates, 
tannates, citrates, tartrates, margarates, stearates, oleates, oxa- 
lates, acetates, into smelting furnaces, refining furnaces, and con- 
verters having an acid lining, or other receptacles which contain 
the molten metal. (Sealed Bocomber 28, 1888). 

U.S.A. Im- 


17,270. M. G Pittsburgh, Pen: 
rovements iy * Manufacture of Steel. ([6d.] 
ovember 27, 1888.—This invention consists in the process of 
manufacturing steel direct from ore by intimately mixing the ore 
with a carbonaceous material protected by a coating of suitable 
material against rapid combustion, subjecting the mixed ore 
and carbonaceous material to the action of a reducing flame in a 
suitable furnace, balling the spongy iron so formed, thereby freeing 
the same from slag and other impurities, and finally charging the 
ball, while hot, into the metal bath of an open-hearth furnace 
(Sealed March 12, 1889). 


17,638. G. G. Los Angeles, California. 
Improvements in the ufacture of Iron. [4d.] 
December 4, 1888.—An ordinary cupola is charged by placing on 
the usual bed of coke or fuel a layer of silica, and upon this a layer 
of iron. In using a flux it is placed upon the top of the iron. The 
sequence of coke, silica, iron, and flux is repeated until the cupola 
is fully charged. After the cupola is thus charged the manipula- 
tion proceeds in the usual manner well known to those skilled in 
the manufacture of iron. (Sealed March 19, 1889). 


MISCELLANEOUS, 


2778, _F. Trickett, Westcombe Park, Kent, and J. 
joer East Ham, x. Improvements in the Ex- 
on of Gold, Silver, and Platinum from Auri- 
ferous and Argentiferous Materials, [(d.) February 24, 
1888.—In carrying out this invention, a saturated solution is made 
with 12 parts of chloride of sodium, 1 part of oxide of manganese, 
and 24 parts of water, which isdecomposed by means of an electric 
current, continued until the whole of the chlorine is liberated and 
taken up by the solution, leaving a residue of sodium oxide. The 
finely divided auriferous or argentiferous material is then put with 
the solution into a non-conducting vessel, and steam or hot air is 
driven upwardly through it to agitate and heat the contents fora 
sufficient time for the contained gold, silver, and platinum to com- 
bine with the chlorine, thus forming soluble chlorides of such 
metals. After this the solution is left to settle, and as soon as it is 
bright and clear it is drawn off into another vessel, and the residue 
in the first vessel is agitated with water to wash out any remaining 
chlorides. The bright solution is agitated with scrap zinc or scrap 
iron, adding to the solution, if necessary, a small quantity of any 
acid suitable for precipitating the contained metal. The precipi- 
tate is then washed and refined in the ordinary way. (Sealed April 


, 1889) 
3548. L. Q. Brin, Auteuil, Paris. Improvements in 
Plating Iron and other Metals with Aluminium. ([(.| 


March 7, 1888.—The invention consists in effecting the deposit of a 
coating of aluminium by the direct contact, with the iron or other 
metal suitably prepared, of aluminiferous vapours resulting from 
the decomposition or volatilisation, by heat, of salts of aluminium. 
The apparatus whereby the operation can be continuously repeated 
on a commercial scale, comprises the employment of muffles or 
closed chambers whereby the presence of air or of free or active 
oxygen is excluded during the operation. (Sealed April 2, 1889). 


6546. B. Corcoran, London. Millstone Trammel to 
Enable a True Face to be Obtained on a Millstone. 
[8d. 8 Figs.] May 2, 1888.—In the drawings annexed, Fig. 1 is a 
front elevation of the trammel ready for use, and Fig. 2 is a front 
elevation and plan, enlarged, of the details of the straight-edges. 
The trammel consists of a spindle a, on which is fixed, with braces 
c, a straight-edge b, at right angles thereto. A slide rest d, Figs. 
3 and 4, resting on the straight-edge, can be made to travel across 
the whole or a portion of the face of the millstone s. This slide 
holds a quill e, and is furnished with a vertical adjustment f. The 
lower end of spindle @ rests and revolves in the cockhead bearing 
of centre bar g, and the upper bearing is held in a gimbal A, in a 
bracket i, furnished with a bolt which firmly attaches it to the 
plate j fixed to the bottom of the beam &. The auxiliary straight- 
edge n is i on the back of b, and can be adjusted to any 
angle and retained by the screw v. The millstone is roughly 
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adjusted to the trammel by being packed, wedged, or screwed up. 
The drawing shows the stone resting on a trolley provided with 


three screws w for this pu The stone is thus adjusted until 
a@ corresponding of links trail on the face of the stone at 
each side in whatever direction the trammel is turned, when they 
are hooked out of the way. The slide d is then placed on b and 
the quill e adjusted until it just touches the face of the stone. A 
— adjustment is obtained by a fine adjustment contained in 
rame h around the head bearing, which inclines the spindle in 
any direction desired by — thumbscrews. The projections 
on the face of the stone are then dressed until a true plane, 
parallel to that described by the straight-edge when made to 
revolve, is formed on the face, which is indicated by the quill just 
touching the face in every part. To make a ‘“‘swallow” 7 or 
inclined ‘‘ bosom,” the auxiliary straight-edge m is set to the 
desired inclination and the slide d worked along it, as on the main 
straight-edge. (Sealed July 16, 1889). 


7334. F. Lennard, East Greenwi Kent. Im- 
} em go inand A tus for the tillation of 
and the like. (lid. 10 Figs). May 17, 1888.—According 
to this invention the tar is caused to pass in streams of small 
depth over surfaces heated by a bath of oil raised to and maintained 
at the necessary temperature. In a furnace A is mounted a trough 
B containing the oil for heating the still Cin which is the tar to 
distilled. e still has a number of divisions in it, the bottom 
surfaces between each being lower and lower as they recede from 
the tar inlet c?. The divisions have openings alternately at opposite 
sides, and the floors are inclined in opposite directions transversely 
of the still, so that the tar passes in different directions along the 
bottoms of the still to the exit, where it will have been converted 
into pitch. Steam pipes D lead into the still, and branches there- 
from with outlet jets are situated in each division near the bottom. 
The first, and several of the following divisions, have wells below 
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the bottoms, with dividing plates, to the lower part of which the 
jetsare led. The tar passes into these wells and overflows into the 
next compartment, the steam thoroughly acting thereon. The 
steam is superheated on its way to the still. The tar is heated 
on its way to the still by passing through a coil Y in the bath B, 
from which it passes through pipe O to the top of scrubber P, 
where, after passing through the material therein, it is met by a 
jet of steam. The vapour given off passes to the pipe F, and the 
tar which falls to the bottom of the chamber passes by a pipe to 


the still. The pipe F conducts the products into coils in the con- 



































densers H and I, from which they pass by pipe f2 to a condenser Q, 
where their condensation is completed, whence they are pumped 
by pump Q? toa tank W. From the tank I the tar may be passed 
by pipe 2? to a boiler X, and from thence to a boiler X°, 
from which it is pumped into the coil Y. The condensed 
liquors may be pumped or passed from tank W_ into tank 
H, so that the hot gases passing through the coil therein, drive off 
the more volatile products, the vapours of which pass into a 
scrubber. (Sealed July 23, 1889). 


8329, C. Prott and R. Seelhoff, Witten, Prussia. 
Improvements in Hydraulic Accumulators, (8. 
6 Figs.) June 7, 1888.—This invention consists in the use of com- 
pressed air or other gases in the loading of hydraulic accumulators. 
n the apparatus shown in Fig. 1, ) is the piston upon which acts 
the compressed air or gas within a cylinder a. A plunger c¢, 
attached to the piston, works in a cylinder d, p being the pipe 
which conducts water or other liquid thereto, under pressure, for 
operating the apparatus, and q is the pipe for conducting the said 
liquid to the lifts, presses, &c. The cylinder d is cast in one with 
the crosshead d!, to which cylinder a is tied by standards d? and 
ring al. Glycerine is used to prevent the escape of air or gas 
from the cylinder a. In Fig. 2 the cylinder @ is connected by 
means of the pipe and valve w with the vessel v, which thereby 
increases the capacity of the apparatus. a? is a hole and cover 
which admits of access being had to the interior of the cylinder a 
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when required. In the apparatus shown in Fig. 3 the piston-rod 
is connected to mechanism for indicating the position of the 
piston in the accumulator, and the consequent amount of fluid 
under pressure available for use, connections being also made if 
desired, for effecting the stoppage of the peo 2 when the said 
accumulator is fully charged. This form of accumulator is well 
adapted to wagon lifts, as the pressure in it increases as the piston 
ascends, and vice versd@. Where the accumulators are constructed 
with the relation of 1 to 1, as indicated in Fig. 3, they may be 
regarded merely as air vessels with the piston situated between 
air and fluid both under the same pressure. In apparatus where 
the press platen or plunger partakes of only a small travel, the 
variability of the accumulator pressure is advantageous in so far 
as the pressure corresponds to the position of the piston, and 
therefore different pressures may be obtained by regulating the 
position of said piston, the vessel @ then acting as a regulator. 
(Sealed July 23, 1889). 


8574. W. Lloyd Wise, London, (S. Jonsson, Copenhagen, 
Denmark.) Improvements in Centritugal Cream and 
Milk Separators. (8d. 3 Fiys.) June1l1, 1888.—The appa- 
ratus is so constructed that the outflow of cream can be regulated 
during the working of the separator. In the lower part of the 
standard A isa shaft B having a pulley C to which power can be 
transmitted. On the upper end of B rests the shaft D of the 
separator, which partakes of the rotary movement of B by means 





of apin on one shaft engaging in a slot inthe other. Shaft D rests 
in a bearing E rendered elastic by a rubber ring E!, f being a 
lubricating pipe. The shaft D carries a dish to which is fastened a 
separating vessel G, made of small diameter, and provided with 
a tube GI having three vanes G1! fitted to the wall of the drum so 
as to be readily taken out with the tube. The drum G is closed by 
a screwed cover H in which are inserted two milk pipes, each of 
which has one end open inside the cover, while the other end 








passes through the wall thereof. A tube I isscrewed in an opening 
in the centre, and extends above the end of pipe G!, vertical holes 
t being formed in the flange I! of said tube. Around tube I is a 
tube K having upper and lower flanges k, k1, and conical pegs k'1 
are screwed into flange kl, which correspond in number to the 
holes ¢ in flange 2. A spiral spring L has a constant tendency to 
raise tube K, which tendency is counteracted by a nut M pressing 
against flangek. A roughened spring O bears against the nut to 
yvonne it rxating with the tube. The milk is fed from a vessel 

through pipe GI, and after treatment passes out through pipes h 
and cover H, and is collected in a vessel g, whence it flows through 
pipe qi. The separated cream passes out through the openings 7 
into vessel S provided with the outlet Sl. The quantity of the 
outflowing cream can be regulated by screwing the nut M, whereby 
the conical pegs k!1 on flange kl are more or less raised out of 
the holes 7, or are depressed to a greater depth in them, so that 
the passage is widened or contracted. (Sealed July 16, 1889). 


8831. E. Chatham, Rhosymedre, Ruabon. A New 
or Improved Sapenatns for Crushing and Mixing 
Mortar, (8d. 3 Figs.) June 16, 1888.—A box or cradle A 
is provided with handles B, and secured by means of flanged 
chairs or brackets C, fastened to its sides to rockers D, 
which may be composed of |. or J iron, or other suit- 
able section. These rockers should not be immediately under- 
neath the said box or cradle but should overlap it, for which 
purpose the flanged chairs C project outwardly on each side, by 
which arrangement the chances of the apparatus being accidentally 
overturned are diminished. The rockers may rest directly on the 
a. or preferably on a pair of iron rails E, or the mill may 

e rocked by means of a pivot fixed under the centre transversely, 





in which case a spring would be fixed at each end of the box or 
cradle acting on the ground to facilitate the operation of the mill. 
In the box or cradle is placed a roller F, composed of iron or other 
heavy material. This roller should not be the full width of the 
box or cradle, and to insure its running to and fro evenly, it is con- 
structed with a projecting portion G on either side, which act as 
guides when the mill is at work. This new mortar mill is put in 
operation by alternately elevating and depressing each of its ends, 
causing the said box or cradle to rock from end to end, and the 
roller to roll to and fro from end to end thereof, thus thoroughly 
crushing and compounding the mortar or other material or 
Te, 1580) placed in the said mill for that purpose. (Sealed July 
16, 1889). 


8966. E. Hopkinson and D. Appleton, Manchester. 
Improvements Connected with or A plicable = 


Ba or Vessels Containing Liqui Use 
Electro-Plat: or Dyeing, or the Electrolyte of 
Sto: e Batteries and the like. [8d. 4 Figs.) June 19, 


1888.—According to this invention the liquor or electrolyte is 
caused to circulate through the liquid containing vessel C by means 
of a pump, A being the pipe leading from the delivery thereof to 
the interior of the vessel, entering at the top and extending to 
the bottom as shown at b, where the said pipe is fitted with several 
ge branches @ through which the liquid passes into the 
path. Bis the suction pipe of the pump, which descends inside 
the bath to below the surface of the some therein, the said liquor 
being drawn off by the pump from the upper portion of the bath 
through the pipe B, and then forced by the pump through the 
pipe A, and the perforationsin pipes @. By this means the liquor 


Ke 3. 





Fig.4 
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is constantly agitated and kept at one uniform density throughout ; 
consequently, when the invention is used in connection with 
electro-plating baths, or for copper refining, the deposit is made 
in much less time and is harder than is the case when the inven- 
tion is not used. For electro-plating purposes the strength of 
the liquor may be still further maintained by constructing the 
tank, vessel, or bath with double sides or double bottom, or both, 
as shown in Figs. 3 and 4, the inner sides 6? and bottom c being 
perforated and arranged at a distance from the main or outer sides 
and bottom of the bath or vessel C, so as to provide a space or 
spaces d in which the necessary electrolytic salts are placed. 
Into and through the space or spaces d, and through the bath, 
the liquor is constantly circulated by means of the pump, and the 
pipes A, a, and B as before described, thereby adding fresh salts 
to the solution and maintaining the strength thereof. (Sealed 
July 23, 1889). 


9604. J. W: Paris. Improved Apparatus for 
Vulcanising Caoutchouc and Moulding Celluloid. 
(8d. 13 Figs.] July 2, 1888.—The improved apparatus comprises a 
stove B bolted above the generator C with which it communicates by 
apertures D and E and cock F. G is a safety valve, and Ha gauge, 
and the cock J serves for emptying the stove. The cock L and 
funnel K allow of the feeding of the generator. A screw M in the 
top of the stove engages in a screwed sleeve N, which is hindered 
from turning round, but arranged so as to descend vertically, and 
the end W of which presses the muffle placed in the stove. 
The cock F and screw M, for producing the requisite pressure, are 
each furnished with a stuffing-box gland, the screw being fur- 
nished with a collar P and spiral spring for assuring hermetical 
sealing. Figs. 2and 3 are views showing the means adopted for 
insuring an effectual closure for the stove or cooking chamber. 
The closing plate or disc is applied to the edge of the opening of 
the stove, so that its flange I fits the circular groove 71. The disc 


the arms a, b, c are caught behind the projections d, e,f. To open 
the stove, it is only necessary, after having slackened the screw, 
to push the handle R to the left. The boss of the cramp turns in 
the socket of arm S, and the arms of the cramp being set free, the 
whole piece, namely, the disc, the cramp, screw, and arm S open, 
turning on the pivot T. The muffle is comprised of three distinct 





parts ; the bottom forming a case with two tappets; the cover 
furnished with two pawls, closed by a spring attached to the 
cover; and a circular hoop which is placed between the cover 
and bottom case, which parts fasten themselves together, whilst 
ang stove, under the action of the pressure. (Sealed July 16, 


10,009. W. Ackroyd and T. H. Ackroyd, Birkenshaw, 
Leeds. Improvements inthe Means or Apparatus for 
Consuming Smoke and Economising Fuel. [6d. 3 
Figs.) July 10, 1888.—The object of this invention is to supply 
boiler furnaces with air at a high temperature, for which purpose 
one or more tubes A are passed into the chimney B, such tube or 
tubes being either coiled within the chimney, or in a suitable 
intermediate chamber, and extended upwards in the chimney, or 
straight, and extended upwards in the chimney as shown at C, 
having an inlet D for air. The tube or tubes A then pass through 








the boiler, or through the flues, and thence out at the front of 
boiler, either through the front plate, or brickwork, and thence 
through a valve or opening G in the furnace door or doors H on 
to the fire or fires. By this arrangement, the air passing through 
the aforesaid tube or tubes A, in the direction shown by the arrows, 
becomes intensely hot, and is supplied to the fire or fires at a high 
pees ge The above a is applicable for consuming 
smoke and increasing the draught in the furnaces of locomotives, 
steamboats, and other descriptions of furnaces, also in the flues of 
refuse destructors. (Sealed July 23, 1889). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





CANADIAN VASTNESS.—There is room for three British 
Indias within the Dominion of Canada, and enou 
territory left over out:of which the area of Great Britain 
might be five times taken. There is room in Canada to 
carve out nine German empires. The Dominion holds 
within its boundaries an area of 3,740,392 square miles, 
while the United States (not including Alaska, of which 
the limits are unknown) have an area of only 2,970,000 
square miles. Canada has quite one-quarter more land 
fitted for wheat cultivation than is to be found in the 
whole United States. The average production of wheat 
per acre in the United States in 1887 was a little over 
12 bushels, while in the same year in Manitoba the yield 
was 12,500,000 bushels, or an average of 27 bushels to the 
acre, 





VictTorIan CoaL.—A report a the brown coal deposits 
of Gippsland, has been made by Mr. Reginald Murray, 
the Victorian Government geological surveyor. Mr. 
Murray observes, in the first place, that although the term 
brown coal is used, the deposits to which it applies vary 
in character. In some places they show the distinctive 
woody structure of lignite, while in others that structure 
is so far obliterated as to warrant the use of the term coal. 
The principal areas in which this material is found are in 
the vicinity of the Latrobe and its affluents, the Morwell 
and the Moe, and underneath some of the slopes of the 
adjoining ee The total extent of these districts is 
computed by Mr. Murray to be over 100 square miles. 
For twenty years past the existence of the deposits has 
been known, but it is only recently that systematic 
attempts have been made to work them. The fuel pos- 
sesses the character of a brown coal, the woody structure 
being almost entirely absent, and Mr. Murray, from per- 
sonal observations, testifies that it burns well and cleanly, 
with good heat, no unpleasant smell, and little ash. The 
vertical thickness of the deposit in one locality is stated to 
be immense, bores in some instances proving a thickness 
of seam of over 132 ft. Mr. Murray adds that he has no 
doubt as to the future importance of the field, 





is pressed by a screw engaging in the boss of a cramp 0, of which 
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AIR SURFACE CONDENSER AND GREASE EXTRACTOR AT THE PARIS EXHIBITION. 
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RAILWAY ROLLING STOCK AT THE 
PARIS EXHIBITION. 

THE chief interest of the collection of rolling 

stock at the Paris Exhibition undoubtedly centres 


in the vehicles for passenger service. Of goods 
wagons or wagons for special purposes, but very few 
examples are exhibited, whereas the passenger 
carriages are not only numerous but include a 
number of new types well worthy of attention. Of 
course, as in the case of locomotives, the French 
exhibits largely predominate, but Belgium and 
Italy are well represented, while the English 
vehicles, although very few in number, are certainly 
in the front rank both as regards workmanship and 
the character of the accommodation they afford. 
We propose in the present article to give some 
general notes on the rolling stock exhibited, leaving 
for future occasions the more detailed description of 
carriages or wagons of special interest. 

Turning first to the French exhibits it is im- 
possible to avoid being struck with the manner in 
which the double-bogie system has made its way 
in the recent practice of French railways, while it 
is also very noticeable how the practice of provid- 
ing for intercommunication between the vehicles of 
a train is becoming popular on the Continent. 
Thus the Chemins de Fer de l’Etat show two car- 
riages (second and third class) of their 1880 type, 
and close by them three other carriages—first, second, 
and third class respectively—of the types adopted in 
1888. The older vehicles are ordinary four-wheeled 
carriages with iron frames, and call for no special 





(For Description, see Page 246.) 


notice, while the new types are all of the double- 
bogie pattern with end platforms and provision for 
intercommunication. The three new carriages 
were all built by the Société Générale des Forges 
et Ateliers de St. Denis, and they are identical in 
general design, the difference between the three 
classes consisting in the manner in which the body 
is divided out. Each carriage is carried on two 
four-wheeled bogies, both the main and bogie 
frames being of iron. A passage from end to end 
extends alongone side of each vehicle, the latter being 
entered from the end platforms which are covered. 
The body of the first-class carriage is divided into 
five compartments accommodating six passengers 
each, one of these compartments being reserved 
for ladies and another for smokers, while there is 
also toilet accommodation. The second-class car- 
riage, on the other hand, is divided into seven 
compartments, accommodating eight passengers 
each, one of these being a smoking and another a 
ladies’ compartment. This vehicle, by the way, 
weighs 26.17 tons, as against 10.16 tons, which 
is the weight of the four-wheeled second-class 
carriage of the 1880 type, with four compartments, 
so that the adoption of the new pattern has been | 
attended with a vastly increased deadweight per | 
passenger carried. The new third-class carriage is | 
also divided into seven compartments, in addition | 
to which there is a guard’s compartment with raised | 
roof ; the weight of the third-class carriage is 25.7 
tons, or rather less than that of the second class. 
All these carriages are lit with gas, and afford very 
comfortable accommodation. 





























9596.2 

The Paris, Lyons, and Mediterranean Railway 
|Company exhibit three double - bogie carriages, 
| which will be examined with special interest, inas- 
| much as they are of entirely new types introduced 
| by the company experimentally last year with a 
|view of deciding which pattern best suits the 


| requirements of their traffic. These three carriages 
are all first class ; they were all built at the Paris 
works of the company, and each is carried on a pair 
of four-wheeled bogies. The bogies have iron 
frames, and the main frames of the carriages con- 
sist of fish-bellied plate girders about 28 in. deep 
in the centre and diminishing to about two-thirds 
that depth over the bogies. The lower flange of 
each of these frames consists of a single angle iron, 
while the upper edge of the web, in addition to 
having an angle iron on each side, is stiffened by 
the cross-bracing and by having bolted to it the 
timber side framing of the body, which laps over 
the main frame, thus diminishing the apparent 
depth of the latter. We especially mention this 
feature because it gives a false appearance of want 
of depth to the main frames over the bogies, whereas 
the frames at these points are really some 16 in. or 
17 in. deep. In all the bogies the wheels are 
3 ft. 33 in. in diameter, and are placed at 7 ft. 84 in.. 
centres. 

Of the three carriages, two are constructed to 
afford intercommunication from end to end, while 
the other is built on the separate compartment 
system. In the two vehicles of the first-named 
type, however, the intercommunication is provided 
for in two different ways, one carriage (P.L.M., A. 
223) having a straight passage from end to end, 
while in the other (P.L.M., A. 203) the passage is 
carried along one side of the vehicle for half its 
length and then communicates by a cross-passage 
with another longitudinal passage leading along the 
other side of the carriage for the remainder of its 
length. The carriage ‘‘ A. 223” is divided into 
eight compartments with six seats in each, one seat 
in one end compartment being, however, divided 
off for the attendant, leaving accommodation for 
47 passengers. The passage which we have men- 
tioned as extending from end to end is not central, 
but is so placed as to leave single seats on one side of 
it and double seats on the other. Four of the com- 
partments can be shut off from the passage, but 
the others are open to it. There are a water-closet 
and a heating apparatus at each end of the vehicle, 
while access to the carriage is obtained both from 
the end platforms with which it is provided 
and by means of two doors on each side opening 
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into the central compartments. The body of this 
carriage is 64 ft. 6.8 in. long (exclusive of the end 
platforms) by 9 ft. 9.7 in. wide outside, a width 
which of course affords great facilities for the con- 
struction of a carriage with a through passage with- 
out crippling the passenger accommodation. The 
compartments are also very lofty, the central height 
for the end portions of the body being 7 ft. 1 in., 
while for about half the length of the vehicle this 
height is increased by a lantern to 8 ft. 3} in. The 
weight of this carriage is 78,840 lb. empty, or 
81,380 lb. with water and fuel for the heating 
apparatus, while its weight loaded (the weight of a 
passenger with hand baggage being taken as averag- 
ing 70 kilogrammes, or 145.3 lb.) is 88,560 lb. or 
about 40 tons. The deadweight of this carriage, 
with its water and fuel, thus averages 1731 lb. per 
passenger, a striking instance of the increased 
capital and working expenditure which the satisfac- 
tion of modern passenger traflic requirements 
demands from railway companies. 

The carriage bearing the number ‘‘ A. 203” is the 
same width as that just described, but it is even 
longer, the length of the body, exclusive of the end 
a being 67 ft. 54in., while the distance 

etween centres of bogies is 50 ft. 4gin. In this 
carriage, as we have already stated, the longitudinal 
passage changes from one side to the other at the 
middle of the length of the vehicle. The body is 
divided into eight compartments, seating six pas- 
sengers in each, the vehicle thus carrying 48 
passengers. Access to the compartments is obtained 
from the longitudinal passages only, each compart- 
ment being furnished with a door shutting it off 
from the passage. The passages are entered from the 
end platforms, and thereare also a couple of doors 
opening into the passage on one side of the carriage 
only. A water-closet and compartment containing 
heating apparatus adjoin each end platform. This 
carriage is also provided with a lantern roof, the 
lantern, however, not being continuous but extend- 
ing over the full length of each group of four com- 
partments, and being central with these compart- 
ments and not with the width of the carriage as a 
whole. The height at the centre of the lantern is 
8 ft. 3 in. The weight of this carriage is 80,490 lb. 
empty, and 83,660 lb. with water and fuel for the 
heating apparatus, this latter weight amounting to 
1743 1b. per passenger carried. The total weight of 
the vehicle with passengers and hand luggage is 
taken as 91,080 lb., or over 40} tons. 

The third of the double-bogie carriages (A. 198) 
shown by the Paris, Lyons, and Mediterranean 
Company, differs materially in the nature of its 
accommodation from those we have just described. 
It is, as we have said, constructed on the compart- 
ment system, and has a body 67 ft. 1} in. long, 
divided into eight compartments. The width of 
the body is 9 ft. 2 in. and the height inside at the 
centre 6 ft. 10 in. ; the roof is without any raised 
lantern. Of the eight compartments six are ordi- 
nary first-class compartments seating seven passen- 
gers each, while the other two are provided with 
seats which are convertible into beds, and accom- 
modate three passengers each. The compartments 
are connected in pairs by short passages, these 
passages giving access to lavatory accommodation, 
&c., situated between the two compartments of 
each pair. Each pair of compartments also has its 
separate heating apparatus placed facing the lava- 
tory. There are no end platforms, and the 
compartments are of course entered by the usual 
side doors. The weight of this carriage empty 
is 77,480 lb., or with fuel and water for the 
heating apparatus 80,390 Ib., and as it accommo- 
dates 48 passengers its deadweight per passenger is 
1674 lb. The weight of the carriage with its load 
of passengers and hand baggage is estimated at 
87,800 lb., or a little over 39 tons. 

The three carriages which we have just described 
are all excellently finished, and the fittings are all 
in good taste. The vehicles are all lit by oil gas, 
and they are heated by a system of hot-water pipes 
communicating with stove boilers burning anthra- 
cite. The bodies are all timber-framed, with panels 
of thin sheet steel. The carriages are fitted with 
the Westinghouse-Henry brake acting on all the 
wheels, 

Besides the three double-bogie carriages above 
noticed, the Paris, Lyons, and Mediterranean Rail- 
way Company exhibit three other six-wheeled 
carriages—two of them being of older patterns. 
Of these one (No. 41), built by M. E. Chavalier, in 
1881, is a sleeping carriage with three compart- 
ments each containing three seats convertible into 





beds. Each compartment is furnished with a water- 
closet and lavatory accommodation, and there is one 
hot-water stove with pipes for heating the whole 
carriage. The body of this carriage is 31 ft. 114 in. 
long by 9 ft. 2 in. wide, and the weight of the 
vehicle is 37,690 lb. empty, 38,940 lb. with water 
and fuel in the heating apparatus, and about 
40,330 lb., or 18 tons with its complement of pas- 
sengers and hand baggage. As the carriage accom- 
modates but nine passengers, its deadweight per 
passenger in running order is no less that 4326 lb. 

Another of the older carriages, No. 11,584, is a 
first-class carriage built in 1881 by the Compagnie 
Frangaise de Matériel de Chemins de Fer, at Ivry. 
It has iron frames, and the body, which is 
29 ft. 10 in. long by 9 ft. 2 in. wide, is divided 
into four compartments seating eight passengers 
each. The deadweight of this vehicle, which may 
be regarded as a fair example of an ordinary first- 
class carriage, is 31,4401b., or 982 lb. per passenger 
carried. The last of the six-wheeled carriages is a 
third-class, built in 1888 by the Compagnie des 
Fonderies et Forges de l’Horme, at Lyons. It isa 
much shorter vehicle than those previously noticed, 
the body, which is 26 ft. 1 in. long by 9 ft. 2 in. 
wide, being divided into five compartments seating 
ten passengers each. The weight of this carriage 
empty is 22,240 lb., or 445 1b. per passenger carried. 
All these carriages have iron under frames, timber- 
framed bodies, and sheet-steel panels. 

The next carriages we have to notice are two 
exhibited by the Northern Railway of France. One 
of these—No. 42—is a four-wheeled first-class 
carriage containing one ordinary first-class com- 
partment seating eight passengers, and two com- 
partments with sleeping accommodation, for three 
passengers each. These latter compartments 
communicate with lavatory accommodation, &c., 
situated between them. Cushion springs are intro- 
duced between the body and under frame, and the 
carriage is fitted with both the Westinghouse and 
vacuum brakes. 

The other carriage shown by the Northern Rail- 
way Company is of quite exceptional design. It 
may really be regarded as three four-wheeled 
carriages close coupled in such a way as to form one 
long vehicle, accommodating in all 102 passengers. 
One section of this compound vehicle is half first 
class and half second class, while the two other 
sections are all third class, and contain also luggage 
and postal compartments. The carriage is entered 
from two end platforms and also by a cross-gallery 
which extends across one end of the central section, 
this gallery and the end platforms communicating 
with a longitudinal passage which extends from end 
to end of the vehicle. In the section containing 
the first and second-class accommodation this passage 
is central, and the seats accommodate two passengers 
on each side of it ; in the third-class sections, how- 
ever, the passage is placed slightly out of the centre, 
and there is seat room for three passengers on one 
side of it and two on the other. Altogether the 
vehicle comprises two first-class compartments seat- 
ing eight passengers each, two second-class com- 
partments also seating eight passengers each, and 
seven third-class compartments seating ten passen- 
gers each, making, as we have said, 102 passengers 
in all. The weight of this compound carriage is 
60,080 1b., or 589 Ib. per passenger carried. 

The Eastern Railway Company of France ex- 
hibits but one passenger vehicle, this being a four- 
wheeled first-class carriage of a type designed in 
1886 for use on express trains making long runs 
without stoppage. It contains five compartments, 
of which the two end ones seat seven passengers. 
These two compartments are connected by a longi- 
tudinal passage which runs along one side of the 
vehicle and in communication with which are two 
compartments seating six passengers each, and a 
small central compartment containing lavatory 
accommodation, &c. The carriage thus seats 26 
passengers and its weight empty is 14 tons, or 
1200 lb. per passenger. The under frame of the 
vehicle is of iron, and is of the standard type used 
by the company. The body framing is of teak, and 
the panels are of sheet steel; cushion springs are 
interposed between the body and under frame. The 
carriage, which is lighted by gas, and fitted with 
the Westinghouse brake, is exceedingly well finished 
and the fittings are very neat. 

The Eastern Railway Company also exhibit a 
covered goods wagon constructed at their works at 
Mohon (Ardennes). This is a 10-ton wagon of a 
type adopted in 1877, and of which the company 
have since built 4300. Its weight empty is 7.1 tons. 





The under frame is entirely of iron, while the fram- 
ing of the body is of pitch-pine, a material which 
the company have for some years past used in 
preference to oak for such framing. 

(To be continued.) 








MINE VENTILATION. 


Notes (Ancient and Modern) upon the Depression or 
Vacuwm Afforded by some of our Largest Venti- 
lators Applied to Mining Purposes. 

By A. L. STEAVENSON. 

THE writer was recently looking through some of 
his old note-books, when it occurred to him that it 
would be useful to abstract and classify some of his 
observations, all carefully and personally made 
during a period of more than twenty years. 

This has been done (see Tables I. and II.), and 
the lesson they teach seems clear and valuable ; 
he, therefore, offers them as a contribution to the 
general knowledge upon a subject which has served 
for many years to occupy the attention of mining 
engineers, and upon which they are still far from 
agreement. 

TaBLe I.—Observations as Recorded on Various Occasions 

upon Fans of the Guibal Type. 
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Date of Obser- . | Diameter tions Water 
No. vation. Name of Mine. | “of Fan. | per Gauge 
| | Minute. 
| | | in. 
1 February 2, 1871 Eston 87 60. 4.00 
Tier ot ‘a 37 | 62.16 | 3.00 
3 | a ss * 37 41.80 | 2.04 
4) as ss os 37 34.00 | 1.35 
5 |April 15, 1871 .. Usworth 45 34.50 | 2.15 
6 i 4 Z. 45 40.00 | 2. 
7 ‘June 6, 1871 Normanby 30 70.00 | 3.12 
8 ‘July, 1879 26 St. Hilda 50 40.98 | 3.80 
9 |August 18, 1882 | North Skelton 36 38.50 | 1.47 
10 |November, 1883 Pensher 40 41.50 | 2.15 
11 |June 20, 1884 ..| Pemberton 46 40.00 | 2.52 
12| ,, 21, 1884 .. ? 30 75.00 | 4, 
13 ‘August 27, 1884 Barrow 46 35.25 | 2.33 
14 | 4, 28,1884 | Lofthouse 40 37.50 | 2.00 
15 January 19, 1886 Wingate 86 44.50 | 2.00 
16 ” 9 ” 36 40.50 | 1.50 
17 |October 3, 1888 | Brandon 36 45.16 | 2.08 
Waddle. 
| 
Siteetee | D te Revolu-| 
° ser- iameter| tions Water 
No. vation. Name of Mine. | of Fan. | per /Gauge 
| | Minute. | 
| . in. 
‘ 54 1.45 
High Park 
1 |Dec. 16, 1869 2 30 64 2.00 
{ Nottingham | 30 85 3.70 
2 ms RE Pelton | 81 63.4 | 2.27 
3 |July 27, 1882 ..| Kimblesworth | 25 36 0.86 
4 ” ” ” | 35 37 0.90 
5 ” ” ” | 35 40 | 0.98 
6 ” »» 9 | 35 42 1.18 
7 *” o »» | 85 45 1,28 
8 9 * » 35 46 1.34 
9 |June 19, 1884 ..| Auckland Park | 45 48 2.52 
10 |October 8, 1888.. Brandon | = 45 43.38] 2.15 
44.00| 2.19 
44.50; 2.27 
Schiele. 
Date of Obi Diametee| teas (Site 
ate oO! ser- . ameter; tions ater 
No vation. Name of Mine. | ‘of Fan. per Gauge 
Minute. 
| ft. in. in. 
1 |Dec. 9,1880 ..| Aldwark Main | 13 6 180 1.50 
2 me BS ss Car House 9 6 215 2.00 
3 ne & .-| Swallow Wood 8 0 272 2.63 
4 ‘May 15,1882 ..| Page Bank 5 0 204 0.68 
5 ” ” se ” 5 0 282 1.00 
D> stabi Sp oe! ” 5 0 300 1.10 
7 |Sept. 6, 1882 ..| Skelton Park 12 0 159 1.288 
8 | a < ..|  Croxdale 8 0 182 0.90 
9 | 0 2 oe 9 8 0 225 1.30 
10] i» ne ee 99 8 0 261 1.80 
11 Oct. 15,1887 .. Wingate 12 0 113 1.00 
| gael ss 12 0 | 117 | 1.06 
Sa * 12 0 | 1e3 | 2.00 
14 October, 1888 .. Browney 5 0 345 0.50 
15 ; mom - »” 7 0 267 175 














It will be assumed that there is no longer any 
dispute as to 

1. The partial vacuum or water gauge depends 
primarily upon the speed of the fan periphery. 

2. That it varies as the square of the revolutions. 

3. That it is slightly modified, by local and vary- 
ing conditions. 

4, That a centrifugal fan, which is too small for 
the conditions under which it is placed, creates a 
vacuum which is to some extent local, and may be 
described as a false water gauge, the influence of 
which is often felt to a distance of many feet, vary- 
ing with circumstances. 
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Tas_k II.—SHow1nG COMPARISON OF OBSERVED AND THEORETICAL PERFORMANCES OF FANS OF THE 









































GurpaL Typr. 
GUIBAL. WADDLE. | SCHIELE. 
} | Theoreti- | Per Cent. | Theoreti | Per Cent. | Theoreti | Per Cent. 
| | ‘i | ‘ | 4 
Speed | (oteet of Mano- | No. | Speed cal Saunt | of Mano- \No. | Speed | “cal Actual | of Mano- 
No.|_ per Water metrical | Water ater | metrical | per Water | Water | metrical 
Second. | Gauge. i Second. Gauge. |," |Second. 7 Gauge. | me 
| Gauge. | |Efficiency. Gauge. ‘Efficiency. | | Gauge. \Efficiency, 
ed eS | in, | ft. in in. ft. in. in. 
1/| 117.36 | 6.23 4.00 | 64 1 84.70 3.21 1.45 45 1 
2 100.93 | 4,54 3.00 66 2 | 100.48 4.51 2.00 44 2; 106 5.05 2.00 40 
3 9085 | 292 | 204 70 | 3/133.36| g0o6 | 3.70 46 3| us | 572 | 263 46 
4} 63.79 | 1.82 1.35 74 4 | 102.00 4.74 2.27 48 4 53.34 1.27 0.68 50 
5 | 81.16 | 2.94 2.15 73 5 | 65.94 1.94 0.86 44 5 | 73.74 2.43 1,00 43 
6) 94.14 | 3.96 2.80 70 6 67.97 2.06 0.90 43 6 | 78.50 2.75 1.10 40 
7 | 109.838 | 5.39 3.12 57 7 73.27 2.40 0.98 41 7 | 99.78 4.47 1.29 29 
8 | 107.16 5.13 3.30 61 8 76.90 2.64 1.18 44 8 | 76.00 2.59 0.90 30 
9| 72.48 2.35 1.47 62 9 | 82.42 3.04 1.28 42 9; 94.00 3.95 1.30 33 
10 | 86.81 3.37 2.15 63 10 | 84.25 3.20 1.34 42 10 | 109.00 5.31 1.80 33 
11 | 9623 4.14 2.52 61 11 | 113.00 572 2.52 44 11 | 7100 2.28 1.00 48 
12 | 117.67 6.25 4.04 64 12 | 100.93 4.55 2.16 | 47 | 12 | 73 50 2.41 1.04 43 
18 | 84.77 | 3821 2.33 72 13 | 103.55 4.78 2.19 45 13 | 102.00 4.65 2.00 43 
14 (78.45 2.76 2.00 72 14 | 104.70 4.91 2.27 46 | 14) 
15 | 83.78 3.14 2.00 63 | 15 | 97.74 4.25 1.75 | 41 
16 | 76.25 2.60 1.50 60 bo 
17| 84.98 | 3.23 2.08 64 | | 
Average .. a re 65 Average 44 | Average .. ae <i 40 
\ 











Centrifugal ventilators alone will be noticed, 
and of these two types: 

(A) The Guibal fan, which is covered throughout 
its circumference, has its outlet regulated by ex- 
periments to the most suitable area by a sliding 
shutter, and the escaping air gradually slowed 
down before it strikes the atmosphere by an ex- 
panding chimney. 

(B) Other types, which are, for all practical pur- 
poses, open or very partially covered. 

Having thus assorted our observations according 
to the dates and class of fan, we can now bring 
them into a form which will enable us to compare 
them. 

1. By reducing all to a unit of speed per second. 

2. Ascertaining the theoretical depression which 
a Guibal fan should give at that speed of periphery.* 

3. The ‘‘ manometric yield,” or percentage of 
theoretical water gauge actually obtained in each 
observation. 

It should be noted that the gauge was read in 
every case just as it was always taken, at any given 
mine ; the position of the inner end of the gauge 
pipe may account for some apparent discrepancies. 

The suitability or otherwise of a fan to the 
volume, or ‘‘ equivalent orifice’ of the mine, will 
also cause some of the variations, and in the case of 
the Guibal fans much depends upon the outlet 
shutter having been adjusted to its most effective 
position or not, but notwithstanding occasional 
apparent discords, there will be found such a 
general agreement in the results of each fan as to 
defy all cavil. 

Let us now consider a few of the legitimate de- 
ductions to be derived from these figures. Clearly 
the cover, shutter, and expanding outlet give the 
Guibal an enormous superiority in the mere power 
of making a vacuum; in respect of which the 
figures 65 per cent., 44 per cent., and 40 per cent., 
are quite in accordance with the writer’s experience. 
If we look also at the No. 2 experiment in each of 
the above cases, we see that whilst 100 ft. per 
second gives us 3in. with the Guibal, it only 
creates 2 in. in the Waddle and Schiele cases, and 
in No. 7 Schiele not more than 1.29in. In this 
case an ironstone mine, theseam is 10 ft. thick and 
large volumes of air flowed in upon the fan, in 
comparison to its size. 

This particular speed is a useful one to carry in 

the head, viz., 100 ft. per second, and that a Guibal 
should give 44 in., and does afford 3in. 
_ But whilst there is plainly this large discrepancy 
in their deprimogenic efficiency, it may be asked, 
How is it that the mechanical efficiency of the 
several fans does not vary in a like degree? It 
does vary to an important extent, but if a fan is re- 
volving without exhausting air, practically it is 
only upon the friction of the machine that force is 
being uselessly expended, and when ventilators are 
doing a large quantity of useful work the friction 
losses are comparatively small. 

Reference was made to the effect of a fan being 
small in comparison to the volume which a given 
mine would afford under the vacuum being created 
by the speed of the fan. Murgue treats of this 
under the definition ‘‘orifice of passage,” and 








* See Murgue’s “ Theories and Practice of Ventilating 
Machines,” page 80, | 


naturally a large ventilator, such as that at St.|... 


Hilda, 50 ft. in diameter, or at Pemberton, 46 ft. 
in diameter, will pass, without obstruction, a very 
much larger volume than, say, the 8-ft. Schiele at 
Swallow Wood, when working at equal vacua. 

We should not, however, leave it to be inferred 
that there are no good points about the Waddle or 
Schiele ; the contrary is the case. They are prac- 
tically one solid piece of iron, strong and able to 
run many years without being touched, easily and 
cheaply set to work, or moved about, and well suited 
to a large proportion of the cases with which the 
mining engineer has to contend, but that they are 
greatly inferior in their power of exhaustion, the 
above figures seem to show very plainly. 
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The Metallurgy of Silver; a Practical Treatise on the 
Amalgamation, Roasting, and Lixiviation of Silver Ores ; 
including the Assaying, Melting, and Refining of Silver 
Bullion. By M. E1sster. London: Crosby Lock- 
wood and Son, 1889, 

WE recently drew attention to a volume, ‘‘ The 

Metallurgy of Gold,” upon the title-page of which 

the same name appeared as appears on that of the 

present volume. We generally regard the name 
appearing on the title-page as the name of the 
author, we believe also that this is the view enter- 
tained by most people. We showed in our notice of 
the companion volume on ‘‘ Gold” how slight was 
M. Eissler’s claim to be considered the author of 
any of the matter contained in that volume, and as 
far as we can see, his claim to the authorship of the 
greater part of the present volume is equally unten- 
able. Ton after page is simple reproduction, both 
letter-press and cuts, of material published mostly 
about twenty years ago ; some sixty pages of this 
reproduced material is acknowledged, but more 
than double that quantity appears without inverted 
commas, and some of it is subsequently referred to 
on page 123, as what ‘‘I have described in my pre- 
vious account....” Reference is also frequently 
made to ‘‘my” ‘‘ Metallurgy of Gold.” Thus fur- 
naces are mentioned, page-178, ‘‘ such as I described 
in a previous work,” the descriptions really being 
reprints from Kiistel’s book. The material is, how- 
ever, arranged to form a more or less connected 
tale. The first seven chapters, after a few of 

Clarence King’s words on the geology of the Rockies 

and somebody’s, but not Eissler’s, description of 

silver ores and patio process, are mainly composed 
of matter from King’s ‘‘Geology of the Fortieth 

Parallel,” with a few reports from other sources 

thrown in; the whole constituting a somewhat 

heterogeneous account of the Washoe process, 
including something of M. Eissler’s own to which 

we shall refer lower down. In Chapters VIII., 

IX., X., the dry process is discussed, and various 

apparatus and furnaces described, the description 

being generally given in the inventor’s or maker’s 
own words, in the same way as much of the other 
matter is given in various other persons’ own words. 

In Chapters XI. and XII. concentration is dealt with 

mainly in the words of Hunt and Raymond, but 

with a word or two by somebody else, apparently 
for the sake of variety. Chapter XIII. contains 





| Stetefeldt’s account of the Russell process, and 





Chapter XIV. is about melting and assaying. There 
is evidently an oversight in the preface ; else the 
paragraph containing the acknowledgments would 
commence somewhat inthis fashion: ‘‘ The great 
feature of my book is that not only for nearly all 
the matter but also for most of the words, am I 
almost entirely indebted to,” &c. 

Turning now to what is stated to be an account 
of M. Eissler’s own experience, in it there is 
scarcely an original suggestion worthy of note. In 
one paragraph we are told that ‘‘no battery 
amalgamation was required for these ores.” Inthe 
next paragraph there is the contradictory state- 
ment: ‘‘ I subsequently introduced the practice of 
— quicksilver into the battery’”—a practice, 

y-the-by, known years and years before. Further 
on, a valuable opinion is expressed about the im- 
portance of the presence of finely divided iron in 
the pulp when ready for amalgamation, with the 
innocent remark, ‘‘ I have never seen the subject 
mentioned before,” although the subject is not only 
mentioned in the publication from which much of 
the matter in this book is copied, but is even 
copied into the present volume, pages 141—142, 
where it is shown, in the very words used in 
Clarence King’s report, that ‘‘mercury and iron 
are the principal agents in the extraction of 
the precious metals by the Washoe method.” Gene- 
rally, and perhaps wisely, M. Eissler does not 
venture to introduce anything original. For 
example, we have, unimpaired, the delightfully 
imperfect description of silver ores—pages 13 et seq. 
—which we remember seeing in some ancient tome. 
On page 139, however, we have evidence of some 
originality, for, sparkling amongst the monotonous 
correctness of the verbatim reproduction of the 
statements of Mr. Arnold Hague, there is the equa- 
tion : 

2 Cu Cl+2 Hg=Cu, Cl,+ Hg, Cl., 

which at once shows how well versed M. Eissler 
is in the matter he is supposed to be explaining. 
There is also an odour of originality about the com- 
pound Cu, Cl and its oxidation product Cug ClO. 

In the concluding chapter on assaying there are 
some pages we do not recognise ; but many of the 
paragraphs are very old friends, moreover we fail to 
find a special description of the particular methods 
used in San Francisco Mint, which we anticipated 
after reading in the preface: ‘‘ The work concludes 
with an article on the assaying of silver bullion, as 
practised by me when assistant assayer in the 
United States Mint of San Francisco,” &ce. 

The result of such indiscriminate reproduction of 
old material is that useful information is hopelessly 
mixed up with statements which are now no longer 
true, and with opinions which, at the present time, 
would probably not be expressed at all, or would 
at any rate be much modified. For those who can 
discriminate between the worthless and the good, 
and who cannot readily consult the original memoirs, 
the book is useful—although probably not worth its 
cost—but for those who are not conversant with the 
treatment of silver ores too much of the informa- 
tion is misleading. 

There is, however, much good material in the 
book, some even recent, which in the efficient 
hands of a person experienced in such matters 
might, with suitable additions of his own, have 
made a treatise worthy of the title ‘‘ The Metal- 
lurgy of Silver,” and the date 1889. 


The Differential and Integral Calculus. By W. J. 
Mittar, C.E. Blackie and Son. 

Of late years great progress has been made in 
the science of engineering, and the frequent use of 
the calculus by ail modern writers on the subject 
has placed a difficulty in the way of students who 
wish to supplement practice with theory, but who 
have only received the small amount of mathematical 
education which most of our public schools con- 
descend to give. The object of the above work is 
to remove this obstacle as far as possible. In the 
short space of 63 pages the reader is introduced to 
as much of the theory of both the differential and 
integral calculus as will enable him to understand 
the notation and follow the reasoning which he is 
likely to meet with in the course of his studies. 
Mr. Millar has wisely preferred geometrical to 
analytical proofs, as being much more valuable and 
convincing to the students whom he has in view, 
and his examples are selected judiciously. In the 
earlier part prominence is given to the theory of 
maximum and minimum, and its practical applica- 
tion shown in the treatment of questions such as 
finding the point where the greatest bending moment 
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THE JULL CENTRIFUGAL SNOW EXCAVATOR. 
CONSTRUCTED BY THE SOUTHWARK FOUNDRY AND MACHINE COMPANY, PHILADELPHIA. 
(For Description, see Page 246.) 





occurs in a loaded beam supported at the ends, &c. 
We may observe that such questions can generally 
be treated in a simple manner by noticing that a 
varying quantity has the same magnitude before 
and after passing through a position of maximum 
and minimum. This at once shows that the greatest 
rectangle which can be inscribed in a circle isa 
square, &c. In the latter part of the book the 
integral calculus is applied to the determination of 
such areas and volumes as are of the most frequent 
occurrence. 

On the whole we think that Mr. Millar has been 
successful in the task which he has undertaken, 
and that his little work will be very useful to the 
class of readers for whom it is intended. 
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A NEW GYRATING SCREEN. 

THE oldest method of screening or sizing materials 
on a large scale is to use a horizontal sieve to which a 
gyrating motion is given by hand, as a moulder sifts 
his wor a foundry. When large quantities of heavy 
material, such as iron ore, coal, &c., began to be sized 
recourse was had to the revolving screen driven by 

wer, as the mechanical difficulties of constructing a 
horizontal screen strong enough to carry great weights 
and which could be moved easily, and would receive 
and discharge the material continuously, were very 
much greater than with the revolving screen. The con- 
struction of the revolving screen is simple enough 
when only a few sizes are to be made, but when their 
number increases the screen must either be made very 
long (in which case the larger sizes are discharged 
furthest from the mouth of the screen, and consequently 
pass over the smaller, grinding them more or less, a 
very great disadvantage with coal), or with a number 
of concentric rings or jackets which are difficult to con- 











struct and still more difficult to repair. The great 
advantage of the horizontal screen consists in its allow- 
ing a large number of sizes to be made in a compara- 
tively small space, and also in the fact that the whole 
of the screening surface is continuously utilised. In 
the revolving screens only about 19 per cent. of the 
screening surface is at any time covered with the 
material to be screened. Efforts have, therefore, been 
repeatedly made to adapt the horizontal screen to large 
quantities of heavy material. In practice these screens 


Fig./. 





Samuel Salmon, of Drifton, Pennsyivania, the inventors 
and patentees of the arrangement shown, to solve the 
arabes, The principal novelty is in the means adopted 
to carry the screen and the method of counterbalancing 
the screens. 

The method censists essentially in supporting one 
horizontal plane upon another by means of three or 
more double cones, while the motion of gyration is 
given to the upper plate by a crank upon a shaft pass- 
ing through and journalled in the lower plates as 





have either had a reciprocating or gyrating motion 
imparted to them by power. The first type is common 
in dressing floors for the mechanical preparation of ore. 
The latter is well represented by the Karlik screen now 
in successful operation on the Continent. In construct- 
ing a horizontal screen the principal difficulties are : 

1. To construct the screen strong enough to carry 
the heavy weight placed upon it and to resist the con- 
stant shaking to which it is subjected without making 
it too clumsy and difficult to move. 

2. To get a simple and effective method of support- 
ing the screen, so that it can be moved easily. 

3. To make it self-contained, so that it will not shake 
the building too much. 

The illustrations on the opposite page show how an 


‘effort has been made by Messrs. Eckley B. Coxe and 





shown in Fig. 1. The cones roll freely in a prescribed 
path on the lower plate, while the upper plate moves 
upon the other end of the double cone, its relative 
motion to that of the cone being the same as that of 
the bottom plate. The result is that every point on 
the upper plate describes a circle of the same diameter 
(in coal screens generally about 4in.), but no circle 
has the same centre. 

The cones may be guided in various ways. Fig. 2 
represents on a larger scale the cone shown in Fig. 1. 
Upon the upper and lower plate there is a circular 
truncated V-shaped track which fits into a correspond- 
ing groove in the cone. These cones and tracks are 
cast in chills and there is no work of any consequence 
required to finish them. ‘ 

n Fig. 3 the guiding is done by a groove in the 
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THE COXE AND SALMON GYRATING SCREEN. 
(For Description, see opposite Page.) 
Fig. 2. 
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running plate and a projection on the cone at the outer 
edge. When, however, the screens are run at ~—- 
speed there is a tendency in the double cone to fly 
from the centre: the path, therefore, in which the 
cones run is sometimes made conical so that the weight 
of the screen has a tendency to force the cone towards 
the centre, thus counteracting the centrifugal force 
to a great extent. In this type the outside edge of 
the cones is very broad and has a good bearin 
against the running plates. This form of cone is wel 
suited to resist any tendency of the centrifugal force 
to throw it out. Figs. 4 and 5 represent other types 
of cones in which the guiding is done by a ball-and- 
socket joint at the two points of the cones. Both the 
running plates and cones in this type are made in the 
lathe, and are all fitted to gauge. The same precau- 
tions are taken in Fig. 4 as in Fig. 3 to counteract the 
effect of the centrifugal force. All these forms are 
working well in practice. Fig. 6 shows the single 
gyrating screen as built by Coxe Brothers and Co., of 
Drifton, Penn, The lower plate of Fig. 1 has become 
« box bedplate, and the upper plate a screen box. On 
the shaft shown in the bedplate a pulley is placed to 
drive the screen, The large wheel, shown between 
the screen box and the bedplate, is a counterweight to 
balance the centrifugal force of the screen box. Above 
this counterweight is a crank to drive the screen box. 
The box is 4 ft. wide and 6 ft. long, inside measure- 
ment, this giving 24 square feet of screen surface per 
shelf. The number of shelves in this type vary from 
two to six, depending on the size of material to be 
screened, The smaller the size of coal the closer to 
each other can the shelves be put. The boxes are 
made from | ft. to 2 ft. deep. Figs. 7 and 8 show the 
double gyrating screen. os the counterweight is 
done away with, and the one screen balances the 
other, the whole machine being self-contained. 

Here the two screens are driven by two parallel 
vertical shafts, each shaft having two eccentrics upon it 
close together, and placed exactly 180 deg. apart, thus : 
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In this case the tendency of the centrifugal force of 
the right screen is to pull the two shafts exactly in the 
opposite direction to that in which they are pulled by 
the left-hand screen, Each screen being liven by 
means of two eccentric boxes placed about 4 ft. apart, 
must describe the prescribed path, and there is little 
or no work done by the cones in guiding the box, 
which is not the case when the screen is driven by a 
single crank. The pulley which drives the two screens 
may be placed on either shaft. It is only necessary to 
drive one shaft. The boxes in this case are 5 ft. wide, 
6 ft. long, and from 2 ft. to 3 ft. high (inside measure- 
ments). From four to seven shelves are put in, making 
from five to eight sizes. The screen shown in Fig. 7 
and Fig. 8 weighs, with bedplate, 10 tons. The screen- 
ing surfaces have always circular holes, varying from 
5} in. to yyin. in diameter, cast iron being used when 
the holes are large, and punched copper or steel when 
they are small. About twenty different sizes of holes 
have been used with coal to suit different circumstances. 
The sheet-iron lips at the lower end of the boxes are 
constructed to suit each particular case, so as to dis- 
charge the coal on either side of box or at any required 
point in front. The radius of the circle of gyration 
(which is the same as the length of the driving crank) 
is determined by the length of the axis of the double 
cone and the angle formed by this axis with a vertical 
line when the machine is running. Thus r=B A sin 
BAC. 
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With coal ‘‘7” is generally 2 in., though it is some- 
times made larger when large lumps are to be screened. 
The screens make from 110 to 160 revolutions. The 
smaller the size of material to be scrsened the greater 
the number of revolutions and the smaller 7. Over 
thirty of these screens have been built and are running 
very successfully in the United States. There is no 
clogging up of the holes as would at first seem likely. 
The circular form of the holes and the tendency of 
the pieces of coal to move in a small circle causes the 
holes to clear themselves without difficulty. Mr. 
Coxe will have a small double screen at the Congress 
of the Mining Engineers in Paris on September 2. 





FOUCHE’S AIR CONDENSER. 
Exuavust steam is a difficult matter to deal with in 
towns. It is seldom that water can be obtained at a 
reasonable price for its condensation, while to blow the 








steam directly into the air is to aggravate the general 
fog and gloom which is the object of sanitarians to 
remove. In Paris considerable success has been ob- 
tained, in the case of small engines, by an air condenser 
constructed by M. Fouché, of 38, Rue des Ecluses St. 
Martin. This condenser, as shown by our illustration 
on page 241, consists of a number of tubes connecting 
two boxes, into one of which the exhaust steam is con- 
ducted, while the condensed vapour is received in the 
other. A powerful draught of air is drawn across the 
tubes by means of a fan of very simple construction, 
and carries away the heat so rapidly that the steam 
within the tubes is condensed. It often happens that 
the warm air can be turned to useful purposes, either 
in drying products, or in heating buildings, and when 
this is the case a double aim is served. 

At the Paris Exhibition, M. Fouché shows a con- 
denser of 106 square metres (1141 square feet) of 
surface, with a fan 6ft. 6 in. in diameter, and a single- 
acting air pump of .07 cubic foot capacity. A trial of 
the condenser was made on April 5 of this year. The 
air entered at a temperature of 76 deg. Fahr. and left 
at 117 deg., the speed of the fan being 195 revolutions 
per minute. It was found that 725lb. of steam were 
condensed per hour, and that a vacuum of 18 in. of 
mercury was maintained. In another trial the con- 
densation was 513 lb., and the vacuum 24in. The fan 
moved 25,300 cubie metres (893,000 cubic feet) of air 
per hour, with an exhaustion equal jin. of water, 
the power absorbed being about two horse-power. 
Under the same conditions of speed, and with the same 
weight of steam, but with cooler air, the apparatus 
gives the following results : 

With air at 68 deg. Fahr. the vacuum is 20.75 in. 
59 ” ” 6 ” 
” ” 50 ” ” 24.0 ” 

Air condensers are in operation condensing, in the 
aggregate, 71,870 lb. per hour. 

A noteworthy example of the application of this 
apparatus to warming is found in the central telegraph 
othice at Paris, a model of the appliance used being 
shown at M. Fouché’s stand in the Exhibition. The 
building has 88,300 cubic feet capacity, and is occupied 
by 600 persons. 

When there is no purpose to which the hot air can 
be usefully applied, its capacity for carrying heat may 
be increased, and the value of the condensing surface 
can be augmented by keeping the tubes constantly 
wetted with water. It is stated that when this 
method of working is adopted 54 square feet of surface 
are sufficient for the condensation of 220 lb. of steam 
per hour. We must add that M. Fouché’s arrange- 
ments are patented in Great Britain, as well as on the 
Continent. 

When the condensed steam is to be used for boiler 
feeding, it is important to free it from the oil it 
picks up in the cylinder. To this end M. Fouché 
employs the grease extractor shown in Fig. 2. This 
consists of a helical passage through which the 
steam flows on its way to the condenser. The 
outer wall of the passage is made of perforated metal, 
against and through which the particles of oil carried 
in suspension by the steam are thrown by the centri- 
fugal force. To aid the action there is a small plunger 
pump which draws off the greasy matter. 
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THE JULL CENTRIFUGAL SNOW 
EXCAVATOR. 

On page 244 we illustrate the Jull centrifugal snow 
excavator, as it appears before it is mounted on its 
carriage. The excavator presents, in its advance, 
cutting edges on the side and bottom, and the cen- 
trifugal spheroid in its revolutions slices off with its 
cutting edges the entering column of snow. As the 
spheroid revolves at a high velocity, the snow, which has 
been gathered into the spiral ways, is by centrifugal 
force discharged from either of the chutes at the top ; 
one being placed on the right side of the excavator 
and the other on the left side, either of which can be 
used without stopping or reversing the excavator or 
engine ; or the snow may be discharged from both 
chutes, on opposite sides of the track, at the same 
time. 

The machine is about 50 ft. long without the tender, 
which is a little smaller than those used on ordinary 
locomotives. The boiler contains 220 2-in. tubes. 
The centrifugal spheroid—resembling a huge auger— 
is 8 ft. wide at the base and tapers down to a point 
with the apex on one side, while the base extends from 
side toside. This ‘‘ cone,” as it is called, is fitted with 
wings or curved blades of steel, 2 ft. wide at the base 


and tapering tothe apex. The width of the machine, or | 


the space it clears over all, is just l1ft. Its weight 
is 65 tons and everything about it is of the most sub- 
stantial build. The engines revolve 320 times in a 
minute, while the cone makes 300 revolutions. It is 
fitted with Westinghouse air brakes. At a trial in 
the early part of this year, when a severe storm of snow 
had blocked the siding upon which the excavator was 
tested, with drifts ranging from 2 ft. to 10 ft. in height, 
the motive power was furnished by two locomotives, 
one with cylinders 16 in. by 22 in., and the other with 








cylinders 17 in. by 24 in. When the first drift was en- 
countered the machine and locomotives were enveloped 
in a cloud of fine snow which hid them from sight, 
while a solid column of snow, at least 4 ft. in diameter, 
was sent into the air a distance of about 60 ft. The 
plough was not equipped with flanges to scrape the rails, 
and in going a distance of 720 ft. was stopped three 
times. It took the excavator just seven minutes to 
clear the 720 ft. of track. This was through snow of 
an average depth of 7 ft. The minimum depth was 
15 in. a the maximum depth 10 ft. The excavator 
is being exploited by the Jull Manufacturing Company 
of 189, Montague-street, Brooklyn, N.J., the one 
shown in the illustration having been manufactured by 
the Southwark Foundry and Machine Company, of 
Philadelphia. 


THE BENIER HOT-AIR ENGINE AT THE 
PARIS EXHIBITION. 

Tuer Bénier hot-air engine, constructed by the Com- 
pagnie Frangaise des Moteurs a Air Chaud, of 18, Rue 
des Pyramides, Paris, is of the well-knowntype in which 
compressed air is blown through incandescent fuel, be- 
coming increased in volume, and is then used ina motor 
cylinder, where it expands, and from which it is finally 
exhausted. The Bénier engine is, however, distin- 
guished from its class by the arrangements for keeping 
the piston and cylinder cool, as well as by the 
mechanical combinations of its parts. The working 
cylinder is vertical and is open-topped ; its lower part 
forms a furnace with a grate and an ashpit. The 
piston is very long, extremely so, and only fits the 
cylinder at the upper part. The lower portion is sur- 
rounded with a narrow clearance space, and each time 
compressed air is blown into the ashpit and thence 
through the fire, a portion of air from the same source 
is blown into this clearance space. The effect of this 
is that the piston and cylinder are kept cool, and the 
dust or grit rising from the fuel is forced down again 
on to the bars. The cylinder is also water-jacketted 
at its lower part. It will be seen that the portion of 
the cylinder in which the full-sized piston works is 
defended from the heat of the furnace by (1) the exten- 
sion of the piston, (2) by the air jet, and (3) by the 
water jacket. ; 

The piston is connected by a rod to a beam (see 
engravings on page 252) which is coupled at the opposite 
end toa crankshaft. The air-pump is horizontal, and 
is driven by a rod from the rocking lever A which is 
pivotted at its lower end to the frame and is worked 
at its upper end by a link. This pump, which is also 
single-acting, draws in and emits its air through a slide 
valve C (Figs. 1 and 5). This valve is opened by 
acam on the crankshaft acting through the lever D, 
and it is closed by springs E E. The governor is placed 
inside the central pillar, and is connected by a lever G 
and a rod to the bell-crank disc H. This disc is again 
connected by the rod I to a throttle valve in the pipe 
between the pump and the furnace. The exhaust is 
effected | the raising of a conical valve (Fig. 3) 
operated by a cam on the crankshaft through the 
levers L. 

The coke, broken into small pieces, is thrown into a 
hopper N. From this it is gradually lifted by a wheel 
having four recesses O, which is slowly driven by a 
belt. Each of these recesses takes up three or four 
pieces of coke and delivers them into the hopper P of 
the furnace inlet valve. This valve has a slow motion 
from a train of wheels Q which work a plate R 
(Figs. 1 and 7). This plate transmits its motion 
through a rod to the lever 8 to which the furnace valve 
is connected. Tho pieces of coke are taken from the 
hopper P by the slide T when its opening U corre- 
sponds with the foot of the hopper. The coke is carried 
along by the valve, and falls into the furnace when the 
opening U is opposite the shoot V. At this moment a 
fixed plate W closes the opening U, and prevents com- 
munication between the furnace and the atmosphere. 

The air valve is shown in detail in Figs. 6 and 9. 
It consists of a cast-iron plate moving between a face 
and acover. Air is drawn into the pump when one 
port is = into communication with the passage lead- 
ing to the cylinder by the cavity of the valve. When 
this communication is stopped compression commences 
and continues until the valve puts another pair of ports 
in communication by the cavity. The compressed air 
from the pump divides, part of it going below the grate 
by the lower part of the channel f and part into a 
groove in the cylinder by the upper part of the same 
channel. 

The makers guarantee the consumption of these 
engines not to exceed the following scale per day of ten 
ours : 








Horse-Power. Pounds of Coke. 
4 144 
6 198 
9 242 
12 308 
15 385 
20 496 


These engines are to be found in the Paris Exhibi 
tion in the Machinery Hall (9 and 15 horse-power) ; on 
the bank of the Seine (6 horse-power) ; in the pavilion 
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of the Minister of Public Works in the Trocadero Park 
(12 horse-power); and in the Galerie du Travail 
(15 horse-power). Large numbers of these engines have 
been sold in France, where they are well appreciated, 
and are found to run economically and without repairs. 








THE EXPLOSION OF A MAIN STEAM PIPE 
AT DEPTFORD. 
To THE EpiTor oF ENGINEERING. 

S1r,—Like your correspondent ‘‘Foreman Copper- 
smith,” I was much interested in reading your reprint of 
the report of the Board of Trade on the exploded steam 

ipe, and like him I think that department do very little 
in the way of prevention, but they certainly do a lot of 
talking and investigating after every accident, so called. 
Your correspondent having served seven years of an 
apprenticeship to the trade, is entitled to speak, and as 
another who ae served seven years and — nearl 
thirty years on my own account as well, I can indorse all 
that he says about the importance of practically testing 
steam pipes and ignoring theory. But all ———— upon 
how the testing is carried out in order to be of any value, 
and even after a proper testing there ought to be a large 
margin allowed for the extra strains owing to unequal 
expansion and contraction when actually at work, to say 
nothing about “‘water hammers” and other hammers, 
&c. Ihave seen pipes tested—save the mark—in more 
shops than one by common labourers in the charge of a 
testing bench consisting of a couple of neck pieces, two 
blank flanges, and a small steam pipe from a boiler, in 
some cases, more than a hundred yards away, working at 
a certain pressure, when there happened to be that pres- 
sure. All they knew or cared about was to turn the 
steam in through a small pipe and then shut it off again 
without any inspection or examination, unless it so hap- 
pened that there was a burst out under their noses that 
they could not possibly avoid seeing and feeling. The 
same with boilers ; the common plan is to put some strong 
men at the pump able to Le | the water in faster than it 
runs out, and when, at last, they succeed in pumping the 
gauge up to the required pressure, it is only fora moment, 
and the boiler has been tested ! This isso with boilers made 
to work at 50 lb. or 60 lb. per square inch, and proved at 
100 or 120, and I never yet saw a perfect cold-water test 
even at that pressure ; how much more difficult must it be 
to get a satisfactory test at three times those pressures. 
Forty years ago, 40 lb. per square inch was termed high- 
pressure, and now 140 is only high pressure. At thisrate 
of progress, forty years hence 240 lb. per square inch will 
be the high pressure, and then perhaps the Board of 
Trade will have become convinced that copper pipes with 
brazed joints are scarcely safe. And where are the 
theorists in their calculations, &c.? for to my certain 
knowledge copper pipes so called, and barely } in. thick 
with brazed joints, were made and used for 40 lb. pres- 
sure only, forty years ago. If so, and they occasionally 
burst then, how can they be safe now at three and four 
times that working pressure ? 

I was never more surprised than when I found this to 
be the case, except on a recent occasion, when I had the 
honour of being called in to test the consumption of coal 
and evaporation of water, &c., in relation to the indicated 
horse-power of an engine and boiler working acotton mill. 
To my great surprise I found the Lancashire boiler, 
7 ft. 6in. in diameter and about 30ft. long, working at 
140 1b. per square inch with one safety valve only, of the 
old defective lever construction. This size and type of 
boiler used to work not higher than from 50]b. to 601b. 
when they were of first-class construction, and made of 
the best Low Moor or Bowling iron, with Adamson’s 
flange seams or Bowling hoops. True, they are now made 
a little stronger with double rows of rivets and as many 
more holes in them, but not always of better workman- 
ship—as, for instance, in this case, where I found, upon 
applying a little tool of my own invention for the purpose 
of measuring the distances of rivets, &c., as much as a 
5 hac to §in. difference in the centres. I found, also, the 

urnace ends of the internal tubes crying, as usual, and 
their tears trickling down and fast corroding the angle- 
irons and plates away. In the engine-house I found an 
equally unsatisfactory state of things, in the shape of a lie- 
down engine, called tandem compound, galloping away at 

the rate of over700 ft. per minute with a short stroke! The 
temperature of the engine-house was about 100 deg. Fahr., 
It is a nearly new job, and yet the main bearing brasses 
have been renewed and there is a constant running of 
soap-water or some such liquid in order to keep them 
from overheating. 

I could not re a contrasting such a state of things with 
the good old days I had myself experienced under the same 
firm that now make these galloping specimens of engines. 
They are not to be compared with the grand majestic beam 
engines with their noble trotting action, and a speed of 
300 ft. to 400 ft. per minute with a long stroke, working 

in a beautiful engine-house almost noiselessly. And why 
should it not beso? Is it necessary, in the interest of 
trade, that we should treble the working pressure of 
steam every thirty years? Is it economical, even all 
things considered? To say nothing of the increased 
danger attending such increase of pressure. 
_ _I suppose the present alterations are called progress. Is 
it true progress, however, to make everything subservient 
to a low consumption of fuel? Is it ever economical in 
the end? Certainly I am aware that our philosophers and 
ultra-scientific men were telling us a few years ago that 
there was only so much coal left, and we had better be 
careful of it, as it would only last so long ; but that bogey 
has disappeared, and even if it were so, you may depend 
when there is no coal there will be something else, perhaps 
cleaner and less injurious to health and eyesight. Iam 
sorry to trespass upon your space, but the subject is a very 


important one, and if ‘‘ Foreman Coppersmith” will kindly 
explain the fact of } in. copper pipes with brazed joints 
are being used for 40 Ib., and the same for 140 Ib., he will 
much oblige. Also how they can be made and properly 
tested at 140 lb. per square inch at the price they are 
now made at. I maintain that the cost a ie ged test- 
ing each and every shaped pipe up to that high pressure 
will be at least 10 per cent. of their total value. s the 
trade allow 10, 5, 2, or even 1 per cent. in their quotations? 
I beg to remain, yours faithfully, 
JOHN SwIirt. 

55, Stanmore-road, Birmingham, August 27, 1889. 





OPERATING RAILWAY SWITCHES. 

To THE EDIvroR OF ENGINEERING. 
Sir,—Referring to the article in your issue of July 12 
last, descriptive of MM. Bianchi and Servettaz’s applica- 
tion of a hydraulic motor for operating railway switches 
on view in the Italian Section of Class 61 of the Paris 
Exhibition, it may be of interest to your readers, espe- 
cially that portion of them who may be connected with 
railways, to know that the application of cams for 
point-locking, as described in the article above referred 
to, is not a new idea ; I having used them on this road 
for more than seven years. The cams are keyed on to a 
shaft fitted at one end with crank lever, one arm o 
which connects with the rod in connection with the hand 
lever, the other arm being fitted with a heavy counter- 
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weight ; the cam shaft works in bearings attached to the 
side of a special cross-tie, When the cams are in their 
normal position, which is vertical, the upper limb is 
firmly pressed against the movable point, the forwa 
edge entering a slot prepared to receive it in the iron 
plate fixed to the sleeper and on which the movable 
point makes its traverse, the object being that any blow 
or jar that may be suffered by the point is at once con- 
veyed to the inert mass of the sleeper, relieving the con- 
necting-rods from sudden shock and consequent breakage. 
The movement of the point is made by two of the ordinary 
spring catch quadrant levers — but independent of eac 
other, one working the cams and the other the ope In 
operating the cam lever is first pulled over till its catch 
drops into the notch on the quadrant, the result being 
that the cams fall back and allow the points to traverse, 
the point lever is then pulled over in a similar manner, 
which gives the desired bo ab position to the points, 
the cam lever is then slipped k to its original position, 
the cams enter the slots and tongue against the points, 
which become perfectly locked. TI inclose a rough sketch 
which will doubtless assist my description. 
Tan, Sir, yours very truly, 
J. MoLuan. 
Habana, August 6, 1889. 





SCIENCE EXAMINATIONS. 
To THE Epitor or ENGINEERING. 

Sir,—The importance of the examinations of the 
Science and Art Department, on the results of which the 
awards of the Whitworth Scholarships and Exhibitions 
are made, are so great that it would be a serious matter 
for those who compete, if any doubt were thrown on the 
efficiency of these examinations in determining the order 
of merit of the candidates, 

I should, however, like to call public attention to the 
Honours paper in Subject X-XIT. (Steam) for this year, 
and in particular to Question 48, in which the examiner, 
Professor TI’. M. Goodeve, asks: ‘‘ What would be the pro- 
bableconsumption of fuel per indicated horse-power per 
hour in themost approved ‘simple condensing’ and ‘triple- 
expansion’ engines respectively ? State succinctly what 
are the differences, if any, in the initial or boiler pressures, 
in the grades of expansion, and in the construction of 
the slide valves of each cylinder of the triple engine, as 
compared with the single form, in order to obtain higher 
efficiency in the compounded engine. What reasons do 





tioned has led me to believe that they consumed steam. 
Can it be that this slight difference of opinion has caused 
me to swell the ranks of the unsuccessful in this subject? 
Yours faithfully, 

BoiLer. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 21st instant, Messrs. Earle’s Ship- 
building and Engineering Company, Limited, of Hull, 
took out to sea for her trial trip the new steam fishing 
vessel Suders, which they have just completed to the order 
of Mr. Henry Smethurst, Jun., of Grimsby, for the 
Grimsby White Star Fishing Company. The dimensions 
of the vessel are 105 ft. long by 20 ft., and 6 in. broad by 
11 ft. 6 in. deep, the engines being triple-compound. She 
is designed for line as well as trawl fishing, and attained 
a fron we ten knots on the measured mile. 





Messrs. Napier, Shanks, and Bell launched from their 
yard at Yoker, on the Clyde, on the 23rd inst., a two- 
deck steel screw steamer named Hsin-yu, of about 1350 
tons, built by them to the order of the China Merchant 
Steam Navigation Company, of Shanghai, for river and 
coast service in China. The dimensions of the vessel are: 
Length, 250 ft.; breadth, 36 ft. ; and depth, 20 ft. 8 in. 


f| The engines are of the triple-expansion type, and have 


been constructed by Messrs. Dunsmuir and J ackson, 
Govan. The cylinders are of the following diameters: 
22 in., 34 in., and 54 in., by 46 in. stroke. Steam is sup- 

lied at a working pressure of 160 lb. to the square inch 
ja two boilers, 14 ft. 6 in. in diameter and 10 ft. long, 
each having three furnaces 3 ft. 3 in. mean diameter. 
They are to be worked with forced draught on the closed 
ashpit system. The heating surface is 2963 square feet, 
and grate surface 111 square feet. The propeller is 11 ft. 
9 in. in diameter and 18 ft. pitch ; the surface is 21 square 
feet, the number of Llades being four. 





Messrs. John Fullerton and Co., Merksworth, Paisley, 
launched, on the 24th inst., an iron screw steamer of 
about 250 tons, for Messrs. Pattinsons and Winter, corn 
millers, Whitehaven, for their carrymg trade. The 
engines, which are being constructed by p> Bane Ross and 
Duncan, Govan, are of the compound surface-condensing 
type, having cylinders 19in. and 36in. in diameter, with 
a stroke of 24in. Steam is generated in a boiler of the 
return tube type, 11 ft. in diameter and 9ft. 6in. long, 
having two furnaces, and working to a pressure of 90 Ib. 
to the square inch. It is expected that the horse-power 
indicated will be 370, and the speed about 11 knots. 


The new screw steamer Norna, built of steel by Messrs. 
S. and H. Morton, Leith, to the order of Messrs. J. T. 
Salveston and Co., Grangemouth, for the Baltic trade, 
went,on her official speed trial on the Firth of Forth on 
Monday, the 26th inst. The Norna is a vessel 223 ft. 
long, 32 ft. 9in. broad, and 16 ft. depth of hold, and has 
triple-expansion engines, constructed by the builders, the 
diameter of cylinders being 164in., 27in., and 42 in. 
respectively, with a piston stroke of 33in. The speed 
attained on trial was equal to 11.7 knots per hour. 





A steel screw steamer, named St. Kilda, was launched 


rd | 2 Tuesday, August 27th, from the yard of Messrs. Scott 


and Co., at Bowling, on the Clyde. This vessel, which 
was built by them to the order of Mr. Robert Harper, 
Glasgow, is intended for the general coasting trade, 
and is of the following dimensions: 175 ft. long, 26 ft. 
6in. beam, and 13 ft. deep. The engines are being 
constructed by Messrs. W. King and Co., Kingston 
Works, Glasgow. The diameter of the cylinders are 
16} in., 24 in., and 40 in., with a piston stroke of 33 in. 
The boiler is. 13 ft. in diameter and 11 ft. 6 in. long, 
with three furnaces, and it works to a pressure of 160 ie 
to the square inch. 





On Tuesday, August 27th, Messrs. Aiken and Mansel 
launched from their yard at Whiteinch a steel screw 
steamer named Tabor, built by them to the order of 
Messrs. Moss, of Liverpool. The dimensions of the vessel 
are: Length, 320 ft.; breadth, 39 ft.; depth of hold, 
21 ft. 9 in., and her gross tonnage will be 2300 tons. 
The propelling machinery has been constructed by Messrs. 
David Rowan and Son, Glasgow, and is on the triple- 
expansion principle. The diameters of the cylinders are 
24 in., 39 in., and 64 in. respectively, with a stroke of 
45in. Steam is generated in two large double-ended 
boilers, with twelve corrugated furnaces, the working 
— being 160 lb. to the square inch. The indicated 
1orse-power will be about 1200. 





On Tuesday, August 27th, Messrs. Edw. Withy and 
Co. launched from their shipbuilding works at Hartlepool 
a large steel screw steamer named the Staffa, which has 
been built to the order of Messrs. Herskind and Woods, 
of West Hartlepool. She is a large vessel measuring over 
290 ft. in length, and constructed throughout of Siemens- 
Martin steel. The engines have been constructed by 
Messrs. T. Richardson and Sons, Hartlepool, and are of 
hs tains type, with two large single-ended 
oilers. 


On Tuesday, inaes 27, Messrs. The Blyth Shipbuild- 
ing Company launched from their building yard at Blytha 
screw steamer named the Corennie, which has been built 
to the order of Mr. W. Todd Moffatt, of Aberdeen. The 
vessel is 180 ft. long, 274 ft. broad, and 13 ft. depth of 
hold. The engines are of the triple-expansion type and 





you assign for the better result in the compound engine ?” 
My practical experience of the classes of engine mer- 





are being made by Messrs. Blaikie Brothers, of Aberdeen, 
and superintended by Mr. Laing, Aberdeen, 
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BUSS’S TACHYGRAPH AT THE PARIS EXHIBITION. 
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In a recent issue (see page 43 ante) we gave an 
illustrated eM ges of the tachymeter shown at the | 
Paris Exhibition by Messrs. Buss and Co., of 195, Rue | 
de l’Université, Paris. This instrument is sometimes | 
combined with a recording apparatus which produces | 
a continuous diagram of speeds; it is then called a) 
tachygraph. As ordinarily made the paper band | 
anrolls at the rate of one-fifth of an inch per minute, | 
and is capable of giving a reliable diagram within a | 
range of speed in which the maximum is about four | 
times the minimum. Fig. 1 shows an elevation and | 
Fig. 2a plan of the tachygraph. The band of paper | 
upon which the diagrams are inscribed is rolled upon 
the loose drum A, off which it is drawn by the cylinder | 
B, which is turned by clockwork, and provided with | 
teeth which engage in holes punched in the paper | 
ribbon. A jockey roller ) insures the engagement of | 
the teeth with the holes. The registration of the | 
speed is effected by the endwise displacement of the | 
rod of the pendulum d (Fig. 2) which is of the con- | 
struction set forth in our previous notice. The move- | 
ment of the rod is transmitted by the bell-crank a, the 
link 6, and the connecting-rod c to the pencil e, fixed | 
to the slide block f moving in the guide g. | 

The time at which any variation of speed takes | 
place can be learned from the diagram by counting the 
peg holes from a distance mark representing the time | 
at which the apparatus was started. At the ordinary 
speed of the paper band the distance between adjoining | 
holes represents one minute, but the speed may be 
ianeed twice or fourfold, if desired. To read the | 
number of revolutions a scale (Fig. 4) is provided by | 
which the height of the diagram at any point can be | 
measured, The unwinding of the band can be stopped 
at any time by a simple clutch. To insert a new roll | 
the screws A andi must be removed, and the drum 
lifted out of its place. A new roll can then be readily 
inserted. 

Fig. 3 shows a diagram drawn by a tachygraph | 
attached to the winding engine at a colliery. The | 
left-hand part shows the speed of lifting the coal, | 
while the right-hand portion corresponds to the re- | 
duced speed when the men are being brought up. | 








Tur Dartinc.—The Government of New South Wales | 
has had plans prepared for the construction of the first | 
proposed leck on the Darling, 45 miles above Wentworth, 
which, if constructed, will render the river navigable for | 
35 miles. | 





PREVENTION OF FLOoDs.—The premium for the second- 
best scheme for the prevention of floods in the borough of | 
Taunton has been awarded, under the advice of an expert, 
to Mr. H, H. Radford, civil engineer, Nottingham. The 
scheme includes the provision of rows of flood-gates at 
every weir, with special flood cuts, and river widenings 
and deepenings. Also a new iron bridge of three spans 


over the Tone. 
| 





Tue LATE Proressor EGGertz.-—We regret to announce | 
the death of the late Professor Victor Eggertz, who died 
at Stockholm last week, at the age of 72. He had since 
1883 been at the head of the School of Mines in Sweden, | 
first at Fahlun, and then at Stockholm, until a few years | 
ago, when he retired, and his place was filled by Professor 
Richard Akermann. Professor Eggertz was the inventor 
of the so-called colouration test for determining carbon in | 
iron and steel, which has proved so valuable in all steel- 
making processes. This test was introduced into England 
as far back as 1860, when Mr. C. P. Sandberg, gave a 
translation of Professor Eggertz’ methods, and published | 
them in the Chemical News; there are now hardly any | 
steel works in the country which do nct use this rapid 
method of ascertaining the hardness of steel almost | 
immediately when made. With the immense production 
of Bessemer and Siemens steel now going on it is easily 
conceived what a practical value this method of carbon 
estimation has had in the steel production of the country. 





CaTALocurs.—The naval review and manceuvres have 
been taken advantage of by the United Asbestos Com- 
pany, Limited, to call attention to the fact that their 
packing and jointing materials are used in the engine- 
rooms throughout Her Majesty’s Navy. In order that 
the reader may appreciate what this means, a complete 
list of the ships enga, is given in a pamphlet entitled 
** A Souvenir of the Royal Naval Review and Mancewvres, 
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1889.” The following particulars are set forth: Date of 
launch, name, displacement, horse-power, sea speed, com- 
plement, armament, armour, coal capacity, and cost. The 
vessels comprising each fleet are specified in detail, and 


various comparisons are drawn between the present vessels 
and those of preceding years. This pamphlet, which can 
be obtained at 161, Queen Victoria-street, London, forms 
a very valuable assistance to an intelligent comprehension 
of the present naval operations. Messrs. P. and W. Mac- | 
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lellan have sent us three catologues dealing with (1) boiler 
and engine fittings, (2) bolts and nuts, and (3) india-rubber, 
gutta-percha, and leather goods, These are all very full, 
containing illustrations, dimensions, and prices of an enor- 
mous number of engineers’ sundries. Messrs. Peckett 
and Sons (late Fox, Walker, and Co.), of Bristol, have 
sent us a very handy illustrated list of tank locomotives 
suitable for branch lines, collieries, iron works, con- 
tractors, docks, gas works, &c, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a firmer tendency 
in the pig-iron market last Thursday forenoon, as_the 
local ironmasters were being pressed for delivery of No. 3 
iron on account of the diminishing importations from 
Middlesbrough, which it was thought might lead to the 
withdrawal of warrants from the Glasgow stores. Business 
was done at prices ranging up to 46s. 2d. per ton cash, 
and in the afternoon there was another ld. per ton 
advance. Cleveland and hematite iron also advanced in 
price, and at the close in the afternoon the settlement 
prices were—Scotch iron, 46s. 3d. per ton ; Cleveland, 
43s, 44d.; hematite iron, 54s. 3d. per ton. A further 
recovery in prices took place on the following day, and 
the closing quotation for Scotch iron in the afternoon was 
46s. 64d. per ton cash, being = under the top price paid 
during the day. For Cleveland warrants the closing 
quotation was 43s, 7d. per ton cash buyers, and for 
Cumberland hematite warrants 54s. 54d. per ton cash. 
On Monday there was a very firm tone, the local demand 
being very heavy, with large withdrawals from the public 
warrant stores; Scotch warrant iron touched 46s, 9d. 
ver ton cash, none highest quotation since January, 
1387 ; and although the close was 1d. per ton under the 
best price of the day, still there was a gain of 14d. per 
ton over last week’s closing quotation ; while on Cleve- 
land and hematite iron the improvement was 1d. and 2d. 
r ton respectively. The closing settlement prices were— 
sotch iron, 46s. 74d. per ton; Cleveland, 43s. 74d.; 
hematite iron, 54s. 74d. per ton. The amount of business 
done was not large, as sellers were rather careful. There 
was rather a flat turn in warrant iron yesterday. Some 
heavy selling by “ bears” sent prices down 34d. per ton, 
but a firmer feeling set in during the afternoon market, 
accompanied by some buying to cover sales, thus causin, 
a recovery of 2d. per ton. The closing price for Scotch 
iron was only 14d. per ton under that of Monday. Cleve- 
land iron declined in price 2d. per ton, but recovered 14d.; 
and hematite iron, which at one time was 3d. per ton 
lower in price, recovered the early decline. The market 
was strong this forenoon, with Scotch warrants selling at 
2d., and Cleveland and Cumberland hematite warrants at 
4d. per ton each more per ton than the closing rates of 
ve In the afternoon business was done in 
Scotch warrant iron up to 46s. 104d. per ton cash, 
closing slightly easier ; while Cleveland iron was sold at 
44s, 04d. per ton one month, the close being sellers at 43s. 
10d. per ton cash ; and hematite iron at 54s. 94d. per ton 
cash. The special feature of to-day’s iron market was the 
reported withdrawal of the comparatively large quantity 
of 717 tons of pig iron from the public warrant stores 
yesterday. Certain brands, such as Monkland and Govan, 
can only be had from the stores, as Monkland as an iron 
works has gone out of existence, and the furnaces at 
Govan Tron Works are now all producing hematite iron 
so that with a continuation of brisk trade a more rapid 
reduction of stocks may be looked for. A marked change 
has taken place during the week in the prices of special 
brands of Scotch iron—in some instances 1s. 6d. per ton, 
and in others 2s, to 2s. 6d. per ton, having been made by 
Gartsherrie No. 1. The following are the current quota- 
tions for several brands of makers’ No. 1 iron: Coltness, 
62s. per ton ; Langloan, 60s. ; Summerlee, 59s. 6d. ; Gart- 
sherrie, 59s.; Calder, 57s. 6d.; Clyde and Glengar- 
nock, 55s. 6d.; Carron, 54s. (at Grangemouth); Shotts 
57s. 6d. (at Leith). It is said that orders now place 
cannot be executed for two months, owing to the pres- 
sure for delivery of Scotch iron. There are only 46 
blast furnaces now making ordinary Scotch iron, so 
that the production is not more than enough for the 
local consumption, irrespective of shipments, and as 
a@ consequence the aan in makers’ hands are being 
largely drawn upon, besides withdrawals from the public 
stores. One furnace at Gartsherrie Works has been 
turned during the week from ordinary to hematite iron, 
and the total number of furnaces blowing is still 81 as 
last week, and seven fewer than the number in blast a 
heer ago. Last week’s shipments of pig iron from all 
Scotch ports amounted to 7892 tons, as compared with 
11,792 tons in the corresponding week of last year. They 
included 800 tons for the United States, 2540 tons for 
Canada, 200 tons for India, 565 tons for Australia, 210 
tons for France, 420 tons for Italy, 673 tons for Germany, 
520 tons for Russia, 220 tons for Holland, 470 tons for 
China and Japan, smaller quantities for other countries, 
and 1244 tons coastwise. The stock of pig iron in Messrs. 
Yonnal and Co.’s public warrant stores yesterday after- 
noon stood at 1,019,398 tons, inst 1,021,455 tons 
yesterday week, thus showing for the week a decrease of 
2057 tons. 


The Engineering Chair in the Heriot-Watt College, Edin 
burgh.—F or the vacant chair of engineering and mechanics 
in this college, caused by the appcintment of Professor 
Beare to the Professorship of Engineering and Mechanical 
Technology in University College, London, there were the 
following sixteen applicants: John S, Bean, Wh. Sch., 
Ass, M. Inst. C.E, ndon and North-Western Railway 
Works, Crewe ; Alexander B. Dobbie B.Sc., assistant to 
Professor of Engineering, Glasgow University ; William 


K. Dalby, Wh. Sch., London and North-Western Rail- | f 


way Works, Crewe; Archibald C. Elliott, D.Sc., assist- 
ant to Professor of Engineering, Edinburgh University ; 
James Hamilton, Wh. Sch., assistant to Professor of 
Mechanical Engineering, Technical College, Glasgow ; 
Robert Holt, Wh. Sch., assistant to Professor of Engi- 
neering, University College, Liverpool ; Thomas Jackson, 
M. Inst. M.E., Assistant turer, Department of Engi- 
neering, Yorkshire College, Leeds; Thomas M. Rymer 
Jones, M. Inst. C.E., F.R.G.S., 18, Parliament-street, 
Westminster, London; EF. Lousley, Wh. Sch., Ass of, 
and Assistant Professor of Engineering in the Royal Col- 





lege of Science, Dublin; James D. Mackinnon, Demon- 
strator in the Whitworth Engineering Laboratory, Owens 
College, Manchester ; Edward Pillow, Lecturer on Metal- 
lurgy, &c., Mechanics’ Institute, Crewe ; Stephen Smith, 
Bde. , Rosebank Iron Works, ne: Richard Stan- 
field, Wh., Sch., A.R.S.M., Royal Mint Laboratory, 
London ; C. Purcell Taylor, consulting patent engineer, 
26, Marchmont-street, ussell-square, ndon ; Arthur 
. Thomson, B.Sc., Ass. M. Inst. C.E., &c., Lecturer on 
Engineering, Technical College, Glasgow; Sydney H. 
Wells, Wh. Sch., assistant in the engineering department, 
Dulwich College. At a meeting of the College Committee 
esterday the following were placed in the short leet: 
Mr. Dobbie, Glasgow; Mr. A. C. Elliot, Edinburgh ; 
Mr. Robert Holt, Liverpool; Mr. Thomas Jackson, 
Leeds ; and Mr. James D. Mackinnon, Manchester. 


New Shipbuilding Contracts. — Messrs. D. and W. 
Henderson and Co., Glasgow, have secured a contract to 
build a large five-masted a, to be the largest 
in the world, for Messrs. A. D. Bordes and Son, of Paris 
and Bordeaux. Messrs. Barclay, Curle, and Co., Glasgow 
and Whiteinch, have also contracted with the same firm 
to build a four-masted sailing vessel which is to be capable 
of carrying 5000 tons. A large steel steam yacht is to be 
built by Messrs. John Reid and Co., Port-Glasgow. She 
is to be 170 ft. in length. The name of the owner has not 

et publicly transpired, nor is it publicly known who will 
build the engines. An order for an iron screw cargo 
steamer of large capacity and power for the coasting trade 
has been placed by Messrs. Steel and Rennie, of the 
Glasgow and Greenock Shipping Company, with Messrs. 
M‘Gill and Co., Irvine. She will be fitted with compound 
engines, and will be the largest vessel in the company’s 
fleet. Messrs. M‘Knight and Co., Ayr, have contracted 
to build a powerful tug for a Liverpool firm, the engines to 
be supplied by Messrs. Ross and Duncan, Govan. 


Edinburgh and the British Association.—It has been 
resolved by the Town Council of Edinburgh to request 
the governing body of the British Association to hold next 
year’s meeting or that of 1891 in that city. It does not 
seem as if the Royal Society or any of the other public 
bodies of Edinburgh had been asked to co-operate in 
making and supporting the request. As may be remem- 
bered that the meeting of the Association in 1871 was held 
in Edinburgh, on which occasion Sir William Thomson 
was the president. 


Contract for Wicket Gates.—Messrs. G. B. Smith and 

‘0., iron fence manufacturers, Glasgow, have secured 
from the Manchester Corporation the contract to supply 
the wrought-iron gates to be used along the line of the 
Thirlmere Aqueduct, which is to carry the new water 
supply from p POs Thirlmere to Manchester. The con- 
tract is an important one, consisting of about 1200 un- 
climable wicket gates about 4 ft. in height, a part of them 
4 ft. and the rest 9 ft. in width. They are to be delivered 
as required over a period of six months, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Heavy Trades.—The general heavy steel trades 
still maintain their busy condition, and prices show more 
of a tendency to advance than to recede. Railway com- 
panies continue to order heavily, and have even com- 
menced to make contracts for the ensuing year. They 


| are evidently of opinion that prices will still improve. 


The following are the market values this week : Hematite 
pig iron, 65s. per ton in Sheffield ; special steel billets, 
51. 15s. ; bars, 61. 12s, 6d. ; weld steel tyres, 8/. 17s. 6d. ; 
carriage and wagon axles, 8/. 7s. 6d. to8l. 12s. 6d. ; spring 
steel bars, 8’. per ton. Comparing these prices with those 
given a few months ago they will speak for the firm tone 
of trade generally, and for the great advance which has 
taken place. 


The Coke Burners and the Yorkshire Miners’ Assocva- 
tion.—On Saturday night a meeting of coke burners 
employed in the Barnsley district took place in Barnsley. 
Up to the present time the coke burners of South York- 
shire, who of late years have considerably increased, have 
had no organisation, and as a rule were not able to parti- 
cipate in the 10 per cent. advance conceded to the miners, 
although in some instances masters have increased their 
wages. A fortnight ago a meeting was held to consider 
what action should be taken, and on Saturday night 
another was held for the same purpose, when Mr. 
Parrott, agent of the Yorkshire Miners’ Association, 
addressed the meeting, and explained the principle of 
unionism, and the benefits which would accrue from join- 
ing the association. The consideration of the matter was 
adjourned for a fortnight. 


Meeting of Coal and Gannister Miners.—A meeting of 
coal and gannister miners in the Wadsley district was 
held at Wadsley on Friday night to consider the 
best way to establish a union. Mr. James Storey pre- 
sided, and gave an address on organisation. Other speeches 
in favour of a union followed, and a number of subscrip- 
tions were paid. It was decided to hold another meeting 
on September 2. 


Patternmakers’ Dispute in Shefield.—During the past 
ew days a strike has occur amongst the pattern- 
makers of the town. The men state that they have to 
ee expensive kits, which in some instances cost 
rom 30/. to 50/., and which often need replenishing, and 
that the strike is undertaken for the purpose of adding 2s. 
per week to their wages, which will in a measure recou 

them for the constant expenditure in repairing an 

replenishing their tools. The ave wages in the trade 
are 34s, per week. On Saturday night a mass meeting of 
patternmakers in the Sheffield district was held, when the 
question of wages was fully considered. A satisfactory 
result was reported, it having been stated that a large 





majority of the men who had given in their notices had 
obtained the advance they sought. Some apprehension 
had been felt up to Saturday, as a large number of 
patternmakers at the principal works had left their 
employment, but it is hoped now by those in the trade 
that everything has been ny arranged, and that 
the men will resume work to-day at the new terms. 


Anticipated Rise in the Price of Coa’.—It is believed 
that within a few days the colliery owners will advance 
the price of house coal 1s. per ton. Although the ques- 
tion has not been definitely settled it is agreed that the 
payment of the second advance of 10 per cent. to miners 
on October 1, in accordance with the agreement arrived 
at, at the Sheffield Joint Conference some months ago, 
will necessitate a rise in the price of house coal, for which 
there is now a more than usually good demand. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a fairly 

ood attendance on ’Change and the market was firm. 

No. 3g.m.b. Cleveland pig iron changed hands at 43s. 9d. 
per ton for prompt f.o.b delivery, and for delivery up to the 
end of the year business was reported at 44s., but many 
sellers were not inclined to accept less than 45s. Stocks 
of pig iron are still decreasing. Middlesbrough No. 3 
warrants are quoted 43s. 8d. cash. There is a better 
demand for hematite pig iron, and mixed numbers are now 
quoted 54s. to 55s. per ton for prompt delivery. In the 
manufactured iron trade there is some improvement, and 
producers are not particularly anxious to take orders for 
early delivery. Common bars are quoted 6/. to 6l. 2s. 6d. ; 
ship-plates, 6/. 7s. 6d. ; and boiler plates, 7/. 7s. 6d., all 
less 24 per cent. discount. Steelmakers are busier, and 

uotations are advancing. Plates and rails are in better 
A ses than they have recently been, the former now 
being quoted 7/. 5s. at works, and the latter, for heavy 
sections, 41. 17s. 6d. to 5J. The prospects of trade alto- 
gether are very encouraging, and it is generally expected 
that quotations will not only be fully maintained, but 
that they will continue to advance for some time to come 


Tees-side Iron and Engine Company, Limited.—The 
directors of the Tees-side Iron and Engine Company, 
Limited, Middlesbrough, have recommended to the 
shareholders a scheme for the reconstruction of the com 
pany. The proposed scheme has been assented to by the 
majority of the shareholders, but others have expressed 
their dissatisfaction with the proposed arrangement, and 
the directors have consequently called a meeting of the 
shareholders for Friday next. The scheme proposed 
cannot be carried out except by means of a formal liqui- 
dation of the company. 


Admiralty Orders for Middlesbrough.—We understand 
that the Cast Steel Foundry Company, Limited, Middles- 
brough, have secured a rather extensive order for hull and 
engine castings for five of the cruisers which are at present 
being constructed for the Admiralty. This is the first of 
this class of work manufactured in the Middlesbrough 
district. 

Messrs. Bolekow, Vaughan, and Co., Limited.—A few 
days ago the directors of this company despatched a 
circular to their shareholders, stating that they had 
determined to pay on October 8 next an interim dividend 
of 24 per cent. for the half-year ending June 30 last. 
The circular adds that the deep depression which has 
existed in the coal and iron trades for the past eight years 
has partially abated, but the company is still mere in 
the execution of orders taken before the recent advances. 
The directors are, however, in hopes that at the end 
of the year they may be able to declare a satisfactory 
dividend. : 


The Fuel Trade.—All classes of fuel are in good demand 
and prices are fully maintained. Coke for blast furnace 
purposes continues very scarce and some difficulty is 
experienced in obtaining a sufficient supply to meet 
immediate requirements. 





NOTES FROM THE SOUTH-WEST. 

Barry Dock and Railways.—The directors observe in 
their half-yearly report: ‘‘In a short time the whole of 
the equipment will be completed and the works placed in 
a position to deal with ak an amount of traffic as will 
amply fulfil the expectations of the shareholders. Accom- 
+ iy has been provided at Barry Dock for the Cus- 
toms and mercantile marine services, and the communica- 
tion by train between Barry and Cogan has been improved 
to meet the public requirements. Through bookings have 
been arranged between the stations in Cardiff and those 
on the company’s line between Cogan and Barry. A 
great public inconvenience has thus been removed.” 


Cowbridue and Aberthan Railway.—On_ Tuesday Sir 
Morgan Morgan, Mr. D. Owen, of Ash Hall, the chair- 
man of the company, and Mr. J. W. Brewer (engineer of 
the company) went over this projected railway, with the 
view of fixing the sites of the stations. The engineer’s 
staff is busily engaged on the line. 


Milford Docks.—The half-yearly meeting of the Central 
Wales and Carmarthen Junction cog | was held in 
London on Tuesday. Mr. A. Cromwell White, deputy 
chairman, presided. In moving the adoption of the 
report and accounts, the chairman said the company had 
done very well with fish, owing to the opening of the 
Milford ks, which promised to be an important fish- 
ing harbour. While in May last only fifteen fishing 
vessels went to the harbour, the number increased to 300 
last month. Milford Docks being a new undertaking, 
the traffic would continue to increase, especially as | the 
company’s route 56 miles were saved between Milford and 
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such places as Shrewsbury and the Midland districts. It 
was not yet officially announced when Milford Docks 
would be open, but as soon as they were, he anticipated a 
large addition to the present traffic of the Central Wales 
and Carmarthen Junction. 


Penzance.—Mr. T. B. Bolitho, M.P., laid the founda- 
tion stone of the Mining and Science Schools at Penzance 
on Tuesday. 

Cardif.—The steam coal trade has exhibited a buoyant 
tone, and prices have been maintained with firmness. 
The best qualities have made 13s. 6d. to 14s. ; seconda 
sorts, 12s. 3d. to 12s. 6d. ; and Monmouthshire, 11s. 3d. 
tolls. 6d. per ton. There has been a slight improvement 
in the demand for house coal; No. 3 Rhondda has been 
firm at 11s. 6d. per ton. Patent fuel has been in good 
demand ; last week’s exports exceeded 7000 tons. The 
demand for both foundry and furnace coke has been in 
excess of the supply. 


Cranes for Roath Dock.—Six Lewis and Hunter coal 
cranes have been placed on the south side of the Roath 
Dock, and the road on which they travel is being extended 
eastward, to enable two more cranes to be placed upon it, 
should they be required. As they are so constructed 
that they can work when only 15 ft. apart, it is possible 
to bring six cranes so close together that they can all be 
worked in loading the same vessel. A few days since the 
steamship Lancashire entered the Roath Dock, and took 
on board a cargo of 5817 tons of Powell Duffryn steam 
coal in twenty hours, giving an average of 290 tons per 
hour. 


Rhondda and Swansea Bay Railway.—The half-yearly 
meeting of this company was held at Swansea on Satur- 
day, Sir J. Jones Jenkins in the chair. The chairman 
expressed the regret of the directors that the promise 
given as to the opening of the line in August, 1889, could 
not be carried out. When the directors made that promise 
the contractors were progressing with the tunnel at the 
rate of 200 yards per month, hut very soon afterwards 
they fell off considerably. In fact, in March, the pro- 
gress made was only 121 yards; in April, 77 yards; in 
May it rallied to 150 yards, but in June it was only 76, 
and in July 98. The contractors’ excuses that they could 
not get men, and so on, had had no effect upon the 
directors. Under a supplementary contract of July last 
year the contractors were, under heavy penalties, to com- 
plete the work in July this year; and the directors would 
feel it their duty to enforce the penalties, as if the line 
had been opened they would have had the advantage 
of the best season of the year for traffic. November 
would now be the very earliest date by which the line 
could be opened. 


Cardiff Dry Dock and Engineering Company (Limited).— 
The directors of this company recommend an interim 
dividend for the current financial year at the rate of 10 per 
cent. per annum. 





MISCELLANEA. 
THREE mill fires, respectively at Bolton, Belfast, and 
Bury, have recently been extinguished by the Grinnell 
sprinklers, the damage in each case being slight. 


At the coming meeting of the British Association at 
Newcastle Sir Isaac Lowthian Bell, F.R.S., will read a 
paper on “‘ Blast Furnace Practice” before a joint meeting 
of the chemical and mechanical sections, 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending Aug. 18, 
amounted, on 16,086 miles, to 1,484,487/., and for the cor- 
responding period of 1888, on 15,981? miles, to 1,435,342/., 
an increase of 104} miles, or 0.6 per cent., and an increase 
of 49,145/., or 3.4 per cent. 


Dr. Hopkinson has recently examined the magnetic 
properties of a new alloy manufactured by the Steel Com- 
pany of Scotland, which contains 20 per cent. of nickel 
and 0.85 per cent. of manganese. e finds that it is 
almost non-magnetic, its permeability being only 1.4, or 
sensibly the same as that of manganese steel. 

The Union Steamship Company’s royal mail steamer 
Mexican, which left Cape Town at 5.30 p.m. on the 7th of 
August, arrived at Southampton at 10.15 a.m. on Sunday, 
the 25th inst., her gross passage being 17 days 16 hours 
45 minutes, and her net steaming time 17 days 12 hours 
45 minutes, the distance run being 5985 miles, giving an 
average speed of 14.2 knots per hour over the whole 
course. 


The Cracow Town Council have had plans prepared for 
the construction of an aqueduct 21 miles long, to convey 
water to the town from the Regulice, and are now seek- 
ing tenders, and proposals will be received up to October 1 
next by the Aqueduct Commission in Cracow. The 
estimated cost of the work is from 1,800,000 to 2,100,000 
florins, and plans and approximate quantities can be 
obtained on application to the commissioners. 


A little railroad, recently opened in Vermont, is remark- 
able for the steepness of its gradients and the sharpness of 
its curves. The line rises 875 ft. in a distance of 4 miles, 
the steepest grade being at the rate of 264 ft. per mile, and 
the sharpest curve is 70 deg., which, however, only occurs 
on some of the sidings. The line has been built in the 
first place ~—— — from the quarries, but it is ex- 
pected that it will have a fair amount of passenger traffic 


in the summer time. 


At the meeting of the Denver Society of Civil Engi- 
neers and Architects, held on the 13th instant, Professor 
P. H. Van Drest read a paper on ‘Mining in Sumatra 
by the Dutch 250 Years Ago.” The mining, it appears, 
was done in the same way as at present, but as the ore 
was very rich only ore of 600 dols. to the ton was allowed 








to be shipped. The mines were, however, abandoned 
100 years ago, but a new company has just been formed 
to recommence the working of them. 


Among the various uses of celluloid, it would appear 
to be a suitable sheathing for ships, in place of copper. 
A French company now undertakes to supply the sub- 
stance for this at 9 francs per surface metre, and per 
millimetre of thickness. In experiments by M. Butaine, 
sarge of celluloid applied to various vessels in January 
ast were removed five or six months after, and found 
intact and free from marine vegetation, which was abun- 
dant on parts uncovered. 


The first quarter of the year 1889-90 was a prosperous 
one for the a bee railways. It terminated at the end of 
July, and the State lines worked by companies showed an 
increase in their gross receipts of 164 lakhs compared with 
last year, and the State railways worked by Government 
an imerease of 155 lakhs. On the other hand, the 
guaranteed companies earned 25 lakhs less. This defi- 
ciency, however, was partly nominal, being due to the 
transfer of the Bhopal-Itarsi line from the great Indian 
peninsula to the Midland Company. The Midland Rail- 
way increased in mileage from 211 to 674 miles, the 
Burmah lines from 392 to 553 miles, and the Bengal- 
Nagpur lines from 186 to 305. The total receipts of the 
Bengal-Nagpur line for the quarter amounted to 6 lakhs. 


Two important additions have just been made to Messrs. 
Crompton and Co.’s, Limited, stand at the Paris Universal 
Exhibition ; one is a specimen of Crompton’s patent 
armature winding, being a section of an armature wind- 
ing for a 1000-ampére machine, which is subdivided and 
twisted to prevent Foucault currents; the other is a 
very convenient form of potentiometer, devised by Mr. 
Crompton and manufactured by his firm. This instru- 
ment has a 4-metre bridge with multiple switch, so that 
six separate electromotive forces can be compared with 
a standard Clark cell. It was shown last Friday evening 
(23rd August) at the conversazione held at the room of 
Société d’Encouragement on the occasion of the joint 
meeting of the Institution of Electrical Engineers, now 
visiting Paris, and the Société Internationale des Elec- 
triciens, where it attracted much attention. 


Professor A. W. Williamson, F.R.S., the chief gas 
examiner to the Board of Trade, has, in conformity with 
the provisions of the City of London Gas Act, 1868, and 
subsequent statutes, reported to the Corporation the 
results of the daily testings of the gas made by the Gas 
Light and Coke Company and supplied to the City testin 
stations during the past quarter. From these it appeare 
that the average illuminating power at all the testing 
stations had been higher than the Parliamentary standard, 
viz., 16 sperm candles. At two of the stations even the 
minimum power was higher than the standard, but at the 
Jewry-street station it had been below the standard on 
ten occasions. As regarded purity sulphuretted hydrogen 
had not been present in the gas in any case, and the 
average amount of sulphur in other forms had been less 
than the quantity permitted, viz., 17 grains per 100 cubic 
feet, at each testing station. A slight excess was reported 
at Jewry-street on April 15; but with that exception the 
limit allowed was not exceeded on any occasion during 
the quarter. Ammonia had not been present in the gas. 


Though the White Star Liner Teutonic has crossed the 
Atlantic on her maiden voyage in 6 days 14 hours 20 min. 
from Queenstown, it is claimed that this result has been 
surpassed by the maiden voyage of the new North German 
Lloyd’s steamer Columbia, which reached New York 
after 6 days 23 hours 5 min., steaming from Southampton. 
The return voyage has been made in the even quicker 
time of 6 days 19 hours. The particulars of the daily runs 
are given below : 


To New York. To Southampton. 
To Noon of To Noon of 
July 20 ... 153 knots August 1 28 knots 
+ Opes Oe 
a ct Sn ge ee 
wae TO eee ee) 
a. A eas ge le 
a ee ele, Ver Ths 
oe Ace Ge ee a 
to 8.45 p.m. 169 __,, ” » toarrl, 429 _ ,, 





Total ... 3072 ,, Total 3086 _,, 
The Columbia has been built at the Birkenhead Iron 
Works by Messrs, Laird Brothers. 

The directors of the Manchester Ship Canal Company, 
in their half-yearly report, state that the amount received 
on capital account during the half-year was 1,184,847/., 
and the amount expended 1,039,128/. The total capital 
expenditure incurred up to date was 5,427,231/., and the 
total receipts amounted to 5,565,496/. The net revenue 
of the Telagwente Canal undertaking, after adding 4500/. 
to the reserve fund, and 500/. to the insurance fund, was 
30,0227. The applications for the 1,359,000/. of mortgage 
debenture at 4 per cent. were very numerous, and those 
from the shareholders were far more than the whole 
amount authorised to be issued. As corner been largely 
paid up in advance, the directors have been able to post- 

me the call which it was expected would be required in 

une last, and it will probably not be necessary to make 
another call before the end of the year. Terms have been 
arranged up to date for 3981 acres of land, which has been 
purchased for 902,025/., the amount claimed by the 
owners for the area being 1,708,852/. There remain to be 
purchased about 90 acres. During the half-year good 

rogress has been made with the works. The contractor 
i continued to execute an amount of excavation which 
will enable him, if carried out to the end, to complete his 
contract up to time. There are now employed upon the 
work 163 locomotives, 5466 wagons, steam navvies, 
141 steam cranes, 249 pumping and other steam engines, 





and 32 steam pile engines. 204} miles of temporary rail- 
way have been laid, and there are upwards of 12,000 men 
and boys, and 173 horses at work. 








Sr. Paut AnD MINNEAPOLIS.—Eleven railroad systems 
afford means of communication to and from St. Paul and 
Minneapolis. These systems comprise between them 
17,150 miles of railroad, 





MERRYWEATHER’SSTEAM “‘ HyDRAULICKING” APPARATUS. 
—A trial took place at Messrs. Merryweather and Sons’ 
works at Greenwich, on Wednesday last of some new 
machinery for gold mining which has been constructed by 
the firm for a new mining company in the colonies. It 
is intended to be used for washing down gravel and 
earth containing gold deposits, and is specially adapted for 
use by companies not having sufficient water power near 
their workings to enable them to recover the precious 
metal by hydraulicking without a prohibitive expense 
for plant. The machinery consists of a steam pump- 
ing engine of a capacity of 1400 gallons per minute, 
and able to throw a 24 in. jet to a distance of 250 ft. with 
a pressure of 100 lb. per square inch in the pump. The 
boiler is a modification of the locomotive type, and is 
arranged to burn wood. Both engine and boi'er 
will be fixed on a raft, and will pump water from the 
river, forcing it through hose to the directing pipe, which 
is fixed on a novel form of carriage, with a lever so that 
the jet may be turned on to the place it is desired to 
attack. The engine is of a similar construction to Merry- 
weather’s well-known ‘‘Greenwich” engine, and is of 
simple construction, so that it can be worked by the nativer. 
The pumps are entirely of gun-metal, and large wearing 
surfaces are given to all parts, in view of the constant 
work to be done by the engine. The trial was most satis- 
factory, the utility of the apparatus being shown by 
directing the water for a few seconds against the bank of 
the creek, when the ground was quickly broken down and 
washed away. Messrs. Merryweather and Sons have for 
years made a speciality of light pumping machinery for 
colonial ‘‘ up-country” use, their engines being constructed 
so that they can be packed and transported by mules or 
other available means, even to the most mountainous 
districts. Amongst these machines the ‘‘ Valiant ” seems 
the one that can be used best for general pumping and fire 
extinguishing, and these engines can be supplied with the 
larger machine to pump water from a running stream to 
a reservoir from which the supply for ‘‘ hydraulicking ” 
could be taken should the water be too far away to pum 
direct. The machinery could, no doubt, be odmtal with 
advantage in many cases where operations have been 
abandoned in consequence of the expense of other methods 
of hydraulicking by gravitation involving machinery and 
piping for a distance of 20, 30, or even 50 miles. 





THE WHITWORTH ScHOLARSHIPS.—The following is the 
list of candidates successful in the competition for the 
Whitworth Scholarships and Exhibitions, 1889 : 





























| | * 
ia 
| } sey 
| | |i no 
| | [saz 
Name. | Occupation. | Address, ee 
Saag 
| os | | s 2 2 
? ise2 
a < ao 
1. Scholarships, ; 2 
tenable for 3 years} | | 
Buchanan, William/24'Engineer .. -. (Coatbridge, N.B. | 
Smith, Reginald, T.|21 os a - on | 125 
'yne ce | Baga: 
Harbottle, John ..|22 Draughtsman _..|Newcastle - on - poo 
Tyne r | 
Holt, Robert ../23\/Engineer .. ..|Liverpool .. | 
2. Exhibitions, | 
tenable for l year | | } 
Coker, Ernest G...|20|Draughtsman —_.. |Wolverton.. -+| 100 
Legros, Lucien A. |23|Engineer .. --|London .. --| 100 
Freeman, Oliver ..|21|\Shipwrightappren- | 
tice ‘ ..|Portsmouth .| 100 
Dewhurst, Chas, B.|21|/Student (late tur-| | 
ner, fitter, &c.) |Oldham .. -.| 100 
Smith, William 8. |23/Engineer .. ..|Nottingham --| 100 
Paul, Denis ../23|Draughtsman —_.. .| Woolwich .. --| 100 
Gilbert, William ../22)Engineer .. ..|Lincoln .. .-| 100 
Stewart, Philip S. |23|Marine engineer ..|\Glasgow  .. --| 100 
Burdon, John ../24/Mechanical _engi-| | 
neer - ..|Bellshill, N.B..| 100 
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Greenshields, F. 8.'20 a ae ..|London .. 50 


Weekes, Robert W.|22'Electrician oa Newcastle-on-Tyne 50 
Bryson, John J. ../21/Apprentice, _ 
marine engineer) Newcastle-on-Tyne 


Collacott, John R.|21 Engine fitter ..|Devonport ou ae 
Clark, Herbert A./21Student (late | 
| fitter) .. ..|Crewe ae -.| 
Rowland, William|20\Engineer .. ..|Liverpool .. --| 50 
Twinberrow, J. D.|22 Mechanical  engi-| 50 
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Boulden, Fred. ../21' Engine fitter ap-| 
| prentice.. ..| Devonport --| & 
Shore, Benjamin. ,|23 Fitter ..|Oldham .. --| 50 
Harper, Benjamin/24|_,, - ..|Newcastle-on-Tyne 50 
Atherton, W. H...|21 Tool fitter .. ..|Manchester eet &8 


Keay, Robert D.../21 Draughtsman __.. Sunderland --| 50 
McCormick, 8. J.22 Engineer .. .. Brighton .. aw! & 
Walker, WilliamG.'23 Mechanical _engi-| 

ee ae .. Nottingham ..) 50 
Longbottom, J. G. 19 Tool fitter .. .. Keighley .. e-| 50 
McEwen, Henry ..'24 Engineer .. .. Glasgow .. alt 
Miccleen, Giibert©, Si a - ewcastle-on-Tyne 50 
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THE DOCK LABOURERS’ STRIKE. 

Tue strike of the dock labourers of the port of 
London is, in many respects, the most remarkable 
industrial up-rising which has taken place in our 
time. It is remarkable because of its apparent 








suddenness ; on account of the vast numbers of 
persons and varied interests involved; and by 
reason of the fact that, for the most part, all classes 
of the community, and all sections of the public 
press, are, inthe main, in sympathy with those on 
strike. Never before in the history of labour move- 
ments, has there been so general a consensus of 
opinion in favour of the men, and adverse to the 
employers, as on this occasion, The reasons for 
this outburst of sympathy are obvious. In the first 
place public opinion has, for years, been directed to 
the wretched condition of the dock labourers, the 
precariousness of their employment, and the small- 
ness of their wage when employed. All the 
world must now be familiar with the scenes 
at the dock gates. The long, patient, and weary 
watching, hour after hour, from the early dawn, 
through the live-long day, with the chance of 
afew casual hours’ work, at wretched wages for 
laborious toil, in all sorts of weather. Yet, even 
for this poor chance, men, after waiting and watch- 
ing, have fought each other for the mere priority of 
hiring. In the second place, there has, of late, grown 
up a feeling that what is termed unskilled labour 
has not had its fair share of whatever increased 
prosperity may have been vouchsafed to the country 
generally. Dock labour, if not requiring skill, in 
the ordinary sense of the term, is laborious, some- 
times hazardous ; and the men have to be in readi- 
ness for any emergency. The evils mainly com- 
plained of in connection with dock labourers are: 
1. The precariousness of the employment. Often- 
times, it is said, the men wait for hours, and then 
‘the fortunate ones ” get one, two, three, or four 
hours’ employment. 2. The lowness of the wages 
paid for this kind of work—4d. per hour, 5d. per 
hour, or 6d. per hour, as the case may be. 3. The 
operation of what is termed the plus system, which 
is the dock term for the butty system, by which 
gangs of men take jobs at so much, and, after pay- 
ing the hour wage, divide the remainder among 
them, which means, say, 5d. per hour, plus the 
bonus on the completion of the job. The men 
allege that this system works very unfairly. 4. Then 
there is the contract system, under which certain 
men take the work at contract, and pay the labourers 
at so much per hour. The men under this system 
get more wages, but have to do more work for the 
money. The foregoing are the chief grievances. 

The claim of the men for an advance in wages, 
and for some alterations in the mode of hiring and 
working, was formally made on August 13, in these 
terms, addressed to the superintendent of the 
South Dock : ‘‘ Dear Sir,—I am instructed by the 
men now working in the South Dock in your 
employ to lay before you a claim for alteration and 
increase of pay. They respectfully ask that 6d. per 
hour be given to each man between 8 A.M. and 
6 p.m. ; 8d. after 6 p.m. ; and that eight hours con- 
stitute a claim for a con. of 6d., seeing that in other 
docks 6d. is given. We earnestly trust you will 
give this matter your serious attention, and return 
an answer before 12 noon. Shall be pleased to 
wait on you to discuss matters.” This letter was 
signed, on behalf ot the men, by the secretary of 
the association. The directors complain that this 
demand was immediately followed by a strike of 
several thousands of men, before they had an oppor- 
tunity of officially considering the matter. On 
August 19 a more formal and extended demand was 
made by the men, addressed to the secretary 
and members of the Joint Committee of the London 
and India Dock Companies, in the form of a reso- 
lution, passed unanimously at numerous mass meet- 
ings as follows: ‘‘That we, the men working 
under the London and India Dock Company 
humbly request that the Joint Committee take into 
grave consideration our claim for an advance of 
wages, viz., 6d. per hour between 8 a.m. and 6 P.M., 
and 8d. an hour overtime under the company ; and 
in the case of contractors’ men, 8d. per hour between 
8 a.m. and 6 p.m., and 1s. an hour overtime. Each 
and every one of the concessions asked in all cases, 
we trust, will be met, as we, the men, are resolved 
not to submit or return to work unless these con- 
ditions all round are granted, with distinct calls 
each day.” The communication containing this 
resolution was signed by the secretary of the men’s 
association, like the other. 

Here then we have the full demands of the men, 
as placed before the Joint Committee. The 
directors, or the gentlemen comprising the Joint 
Committee, and the dock officials, complain 
bitterly of the suddenness of the strike. Doubt- 
less this has caused them, and the commercial 





world of London, great inconvenience, and even 
great loss. But in industrial warfare, as in other 
forms of strife, this is more a question of strategy 
and policy, than of principle. Moreover, according 
to astatement made by the chairman of the Joint 
Committee, the strike was not so unexpected as 
appears on the surface, the only difference being 
that the men were more prompt than the dock 
authorities and officials. If the men had been 
efficiently organised into a society the suddenness 
of the turn-out might have been avoided. But the 
great mass of the men belong to no union—it is an 
up-rising of non-union men principally. 

But the mere question of form or method sinks 
into insignificance in comparison with the other 
matters involved. The great fact to be faced is 
that some 100,000 men are involved in the strike, 
and the movement appears to be spreading. What, 
under the circumstances, are the dock authorities 
prepared to do? The only actual concession yet 
made, up to date, is the abolition of the ‘“‘ plus 
system.” This has been agreed to within the last 
few days, though the fact appears not to be generally 
known. With reference to the wages question, 
the Joint Committee state that only a very few 
men are paid at the rate of 4d. per hour, and these 
are confined to the Tilbury Docks. They also 
allege that men are no longer employed for one or 
two hours only ; that a stretch of four hours’ con- 
tinuous employment has been in force for the last 
twelve months. They further say that they are 
quite alive to the evils of the contract system, but 
that it would not be possible to carry on the work 
at the docks wholly under the day system. They 
also state that the mode of hiring casually at the 
dock gates has been minimised as far as possible 
latterly, but that the conditions of loading and 
unloading at the docks are such that this mode can- 
not well be dispensed with. The casual poor of 
London regard the dock gates as a kind of 
poor relief establishment, where they can get 
a few hours’ work, and a shilling or two wages, 
when nothing else offers. But this mode of em- 
ployment is not in accord with modern ideas, nor 
is it a healthful sign for London socially. 

The main question in dispute, therefore, is the 
wages question. This consists of two parts ; (1) 
The demand of 6d. per hour for one class of men, 
and (2) the demand for 8d. per hour for the other 
class. The claims for overtime are dependent upon 
the settlement effected as regards the other two. 
With respect to the first, the Joint Committee say 
that the advance of one penny per hour on the 
wages of the men getting 5d. per hour, will involve 
an additional expense for labour alone of 32,0001. 
annually, or nearly so ; while the advance from 6d. 
per hour to 8d., will involve an additional yearly 
expenditure of 340,000/. This enormous increase 
of outlay, they declare, cannot be borne by the 
companies. They allege that the great majority of 
the men get 6d. per hour now, and that a further 
advance will necessitate larger salaries to all sorts 
of men, foremen, clerks, and others, who will 
require a proportionate rise if the demands of the 
labourers are conceded. 

These are the facts in connection with the strike, 
in so far as they can be accurately ascertained, from 
the official documents on both sides, and from 
statements made by responsible persons of both 
parties. The rates of pay, however, must be taken 
in conjunction with the precariousness of the em- 
ployment, and the fewness of the hours during 
which the men are actually employed and paid. If 
the men get the full stretch of four hours, as stated 
by the dock authorities, that only means 1s. 8d., or 
2s., according to the rates of pay, one at 5d. per 
hour, the other at 6d. per hour. But to earn this 
the men may have to be hanging about the dock 
gates for many hours previously ; and they may 
have to go for days before getting a job of four 
hours, and the payment therefore according to the 
dock scale. In view of these facts, public sympathy 
is with the men in their desperate struggle. 

The most noteworthy circumstance in connection 
with the whole affair is that shippers and merchants, 
commercial men and bankers, the great and im- 
portant body of wharfingers, and other sections of 
business men all through the City, side with the 
men on strike. Were it otherwise the chances of 
success might be circumscribed ; as it is, concession 
on the part of the dock authorities is inevitable. 
That the strikers have the sympathy and support 
of the great mass of the working people is certain. 
The organised trades are showing their practical 
sympathy by votes of money out of their funds, 
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and among the first to do this were the Amalgamated 
Society of Engineers. Other trades are following 
in their footsteps. But it takes time to obtain such 
votes. The councils and executive committees of 
trade unions are only able to vote small amounts, 
and in some cases they have no such power. But 
an appeal to the members would eventuate in very 
large grants from all the trades societies of the 
kingdom, because they believe that dock labour is 
underpaid, and that the conditions of employment 
are sadly out of harmony with general wages of the 
country at the present time. 

The question of extra payment for overtime is a 
matter which must be approached and discussed 
from the standpoint of custom and usage, as preva- 
lent in other branches of industry. In most other 
trades and occupations, where the system of hiring 
by the day or hour is usual, it has long been custo- 
mary to pay extra for all the hours worked after a 
certain fixed hour of the day. This system may 
not be universal, but certainly the tendency is in 
that direction. Whatever may be the merits or 
demerits of the demands of the dock labourers in 
this particular, the subject is one which will have to 
be considered on wide grounds. The principle of 
extra payment for overtime being conceded, the 
details as to the amount, the hours for which to be 
so paid, and other matters, can be arranged by a 
little mutual consultation and concession. No doubt 
the circumstances and necessities of dock labour are 
in many respects different to those in many other 
undertakings ; but a disposition to face fairly the 
points in dispute, and to discover a solution of any 
difficulties, will soon eventuate in a settlement. 

The chief point urged by the members of the 
Joint Committee upon the various deputations which 
waited upon them, was that theirs was a trading 
concern, conducted for the profit of the body 
corporate—the shareholders. And they complained 
that the public and the press treated them as though 
they were a public body, like a department of the 
State, a municipal institution, or a county council. 
This, surely, is rather a narrow view of the case. 
The interests of the shareholders may be, but they 
are not necessarily, antagonistic to the reasonable 
demands of the men ; they might, indeed, be pro- 
moted by timely concessions to the men. To have 
trade at a standstill, rendering the Thames a silent 
highway and the docks a deserted waste, will not 
conduce to the welfare of the shareholders or benefit 
anybody in any way. The ultimate payers of the 
advance in wages will be the shippers and merchants, 
and they apparently are generally favourably dis- 
posed towards the men. In any case, a mere frac- 
tion on freights will cover any reasonable concessions 
that may be made. But 20 per cent. on 5d., or 33 
per cent. on 6d., must not be 1 pee ange by 20 per 
cent. or 33 per cent. charged on the tonnage of 
the merchandise carried. 





INTERNATIONAL CONGRESS ON 
INDUSTRIAL PROPERTY. 

Ir will be within the recollection of many of our 
readers that in 1878 there was held at Paris an 
International Congress on Industrial Property, at 
which the attendance was large and influential. 
Delegates attended from several Governments, and 
trom a number of important scientific and other 
societies, and many valuable resolutions were 
adopted with respect to patents for inventions, the 
registration of designs, trade marks, and so forth. 
A permanent committee was appointed with sub- 
committees in different countries. Subsequently, 
owing mainly to the labours of the congress and per- 
manent committee, the establishment of the Inter- 
national Union was brought about. The following 
countries at the present time belong to the Union : 
Belgium, Brazil, East Indian Colonies of the Nether- 
lands, France, Great Britain, Guatemala, Italy; 
Netherlands, Norway, Portugal, Servia, Spain, 
Sweden, Switzerland, Tunis, and United States of 
America. 

The International Convention contains a number 
of important articles. It provides that the subjects 
or citizens of each of the contracting States shall, in 
all the other States of the Union, as regards patents, 
industrial designs or models, trade marks and trade 
names, enjoy the advantages granted by their 
respective laws to their own subjects or citizens. 
Consequently they have the same protection as the 
latter, and the same legal remedy against any in- 
fringement of their rights, provided they observe the 
formalities and conditions imposed on subjects or 
citizens by the internal legislation of each State. 





Subjects or citizens of States not forming part of 
the Union, who are domiciled or have industrial or 
commercial establishments in the territory of any 
of the States of the Union, are assimilated to the 
subjects or citizens of the contracting States. 

Any person who has duly applied for a patent, 
an industrial design or model, or a trade mark in 
one of the contracting States enjoys, as regards 
registration in the other States, and reserving the 
rights of third parties, a right of priority during 
certain periods. Consequently subsequent regis- 
tration in any of the other States of the Union 
before expiry of these periods will not be invali- 
dated through any Acts accomplished in the interval ; 
either, for instance, by another registration, by 
publication of the invention, or by the working of 
it by a third party ; by the sale of copies of the 
design or model, or by the use of the trade mark. 
The terms of priority are six months for patents, 
and three months for industrial designs, models, 
and trade marks. A month longer is allowed for 
countries beyond the sea. The introduction by the 
patentee into the country where a patent has been 
granted of objects manufactured in any of the 
States of the Union does not entail forfeiture. 
Nevertheless the patentee remains bound to work 
his patent in conformity with the laws of the country 
into which he introduces the patented objects. 

Article 6 provides that every trade mark duly 
registered in the country of origin shall be admitted 
for registration, and protected in the form origi- 
nally registered in all the other countries of the 
Union. 

According to Article 8 a trade name shall be pro- 
tected in all the countries of the Union, without 
necessity of registration, whether it form part or 
not of a trade mark. 

Article 11 provides for the grant of temporary 
protection to patentable inventions, to industrial 
designs or models, and trade marks, for articles 
exhibited at official or officially recognised interna- 
tional exhibitions. 

The execution of the reciprocal engagements con- 
tained in the convention is subordinated, in so far 
as necessary, to the observance of the formalities 
and rules established by the constitutional laws of 
those of the high contracting parties who are bound 
to procure the application of the same, which they 
engage to do with as little delay as possible. 

But although the establishment of the Interna- 
tional Union has been a step in the right direction, 
and some of the provisions in the convention are 
of an advantageous character, it cannot be by any 
means regarded as entirely satisfactory. In dif- 
ferent countries effect is given in different ways to 
the provisions of the convention. Thus in this 
country the patent is ante-dated, so as to bear the 
same date as the application previously made abroad; 
whereas in France, the United States, and other 
countries, there is no provision for ante-dating. 
Again, it may be expected that questions will arise 
where a patent in a foreign country is based upon 
an English application with which only a provisional 
specification shall have been filed, and of which 
the complete specification shall not have been de- 
posited until after the deposit of the application 
with a complete specification in the foreign country. 
France and other countries do not require the in- 
ventor to deposit with his application there a copy 
of the specification lodged with his original appli- 
cation elsewhere upon which priority is claimed. 
On the other hand, Great Britain does require the 
deposit of such a copy. In this country a complete 
specification, lodged nine or even ten months after 
the application with provisional specification, may 
contain improvements not described in the provi- 
sional specification. The question arises whether 
the inventor is entitled to include these improve- 
ments in his French or other foreign application, 
and toclaim priority in respect of them, provided 
he lodges the foreign application within the pre- 
scribed time. On the other hand, in France and 
other countries improvements may be, from time 
to time, protected by certificates of addition or 
patents of improvement. In this way the im- 
provements are practically tacked on to the original 
patent. Yet it does not seem that any improve- 
ments so added to the foreign patent could be 
included under an ante-dated English patent based 
upon the original foreign application. It is not clear, 
on the face of the convention, whether the six or 
seven months within which an application must be 
lodged, in order to entitle the applicant to priority, 
are necessarily to be reckoned from the prior 
original application first lodged by him in any of 





the contracting States, or whether, for example, 
assuming the first application to be lodged in 
France, the applicant might within six months 
lodge an application in Belgium, and then within 
other seven months base an English application on 
his Belgian application. All these uncertainties 
open the door to litigation. 

Then, again, there any many points upon which 
the convention is silent, but which it is neverthe- 
less highly desirable should form the subjects of 
international arrangement. One of these is the 
question whether a patent taken out in a country 
for an invention, which has been previously patented 
abroad, should be dependent, as respects its dura- 
tion, on the foreign patent. Also whether the 
later patent should cease with the earlier one, 
whether the latter merely expires by effluxion 
of time, or is annulled or becomes void through 
non-payment of a tax, or failure to fulfil some other 
condition. 

Again, could not some more satisfactory arrange- 
ment be come to for assimilating the practice with 
respect to lodging applications in different countries 
under the convention, so as to secure its benefits ? 

Furthermore, since in many countries working 
of the patent is compulsory, the question has been 
raised whether the offering for sale of the patented 
article should be sufficient to constitute working. 

These and many other questions were embodied 
in the programme prepared by the organising com- 
mittee of the International Congress on Industrial 
Property, authorised by decree of the French 
Minister of Commerce and Industry, dated De- 
cember 5, 1888, and which met at Paris from the 
3rd to the 10th of the present month. The opening 
meeting was held at the Trocadero; the other 
meetings took place at the Ecole des Sciences 
Politiques. 

The congress was well attended, but not so 
influentially as that of 1878. Whilst many well- 
known and influential Frenchmen—lawyers, manu- 
facturers, engineers, patent agents, and others— 
took an active part, the attendance of foreigners 
was not so large as could have been wished. We 
do not say there were not many influential persons 
present from other countries, but it is to be re- 
gretted, for example, that institutions like the 
Society of Arts, the London Chamber of Commerce, 
and others which profess to watch manufacturing 
and commercial interests, should have failed to put 
in an appearance on an occasion when matters of 
such moment to these interests, and which so 
vitally affect a great manufacturing country like 
ours, were to be discussed by a body meeting under 
official sanction, and which was to be regarded as 
practically the same body that originally brought 
about the establishment of the International Union. 

We think that such seeming indifference is to be 
regretted, because the resolutions adopted by such 
a congress, as that under notice, will undoubtedly 
have considerable weight with the official delegates 
at future conferences held under the provisions of 
the International Convention; and therefore it 
would have been satisfactory to have felt that there 
had been a less serious disproportion between the 
number of French members and those attending 
from this and other countries. Not that there was 
a lack of practical suggestions from th‘s country ; on 
the contrary, some valuable proposus were sub- 
mitted by the Institute of Patent Agents. But it 
is when it comes to the voting that a country like 
England is placed ata disadvantage, in consequence 
of the number of our representatives at the con- 
gress being so small. And in this connection it is 
to be borne in mind that, according to Article 14, 
the convention is to be submitted to periodical revi- 
sions, with a view to introducing improvements 
calculated to perfect the system of the Union, to 
which end conferences are to be successively held 
in one of the contracting States by delegates of the 
said States. Such a conference is to be held in the 
course of the next few months at Madrid. Under 
these circumstances it is expedient that the resolu- 
tions adopted at the recent Congress at Paris, and 
to which we shall have occasion to refer again, 
should receive attentive consideration at the hands 
of those whose interests may be affected by the 
adoption, or otherwise, of various proposals in any 
revision of the International Convention. 





BAND SAWS FOR HEAVY TIMBER. 

THE use of the band saw for heavy work, such as 
breaking down, planking, &c., has not been un- 
common in the American timber districts for some 
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time past, but in England we have always preferred 
the circular saw or frame saw for the purpose. 
Perhaps the chief reason for this has been the 
notion that the band saw was not to be depended 
on for cutting straight in wood of irregular hard- 
ness, from the presence of knots or otherwise, and 
undoubtedly this objection has been well founded 
in the case of many descriptions of band saw, even 
when not engaged on very heavy work. Thus it 
comes about that although the actual cut from the 
band saw may be thinner than that of the circular 
saw, yet from the want of straightness there may 
be more waste of stuff. Another drawback is the 
difficulty in getting good band saw blades in this 
country. Although our Sheffield firms manufacture 
the steel from which band saws are made, we have 
not yet succeeded, as a commercial fact, in working 
the raw material up into the finished saw blade ; 
at any rate, our best band saws come from France 
or America. 

That band saws could be used advantageously for 
heavy work has been proved by American practice, 
and this being the case Messrs. Allen Ransome and 
Co., of Chelsea, determined to construct a machine 
suitable for the purpose. The result is the large 
band saw we are about to describe. We lately had 
an opportunity of inspecting at the works of that 
firm a couple of these machines. 

In order to combine the best features of Ameri- 
can practice, Mr. Lewis Ransome made a trip to 
the United States, and he subsequently gave some 
account of what he there saw in a paper which he 
contributed to the proceedings of the Institution of 
Civil Engineers. As the details are of considerable 
interest, we may, with advantage, make a few 
extracts from the paper before proceeding to de- 
scribe the machine. 

The Saginaw Valley, in Michigan, is said to turn 
out more lumber than other timber-producing dis- 
trict of like extent in the world. The sawmills 
extend for seven or eight miles along the bank of the 
river, and during the year 1885, 717,790,214 square 
feet of lumber 1 in. thick were the joint production 
of sixty-eight sawmills, running ten hours a day for 
probably six months in the year. The largest quan- 
tity of wood cut in one year was, however, reached 
in 1882, when the total amounted to 1,011,274,905 
square feet. 

The logs are brought from the river into the 
mill by an endless chain with dogs attached, and 
are conveyed to different parts by driven rollers, 
until they arrive at a steam ‘‘log-flipper,” which 
tilts the logs on to an inclined plane down which 
they roll to the carriage of the sawing machine. 
For turning the logs on the carriage an apparatus 
known as a ‘“‘steam nigger” is used. This consists 
of a pair of vertical steam cylinders placed under 
the floor, the piston-rods of which are attached to 
a toothed bar, which will tilt the log into any posi- 
tion. In this way a log 2ft. in diameter and 
16 ft. long can be rolled into position and fixed on 
the travelling carriage of the saw in three to four 
seconds. 

The band saw machine made by Messrs. Ran- 
some measures 18 ft. in height from the bottom of 
the under pulley to the top part of the higher one. 
About 6 ft. of this is below the floor level. The 
pulleys are 7 ft. in diameter and 8 in. on the face, 
The saw band in the example we saw was 6in. wide 
and 16 gauge in thickness. Bands are made up to 
8in., greater width enabling them to stand to the 
work better. They are, however, more expensive, 
and 6in. is considered sufficient for all ordinary 
purposes. The standard of the machine upon which 
the saw pulleys are mounted is a massive box cast- 
ing, which has been made by Messrs. Ransome at 
their Battersea foundry. As very complete steadi- 
ness of running is required, and there is consider- 
able strain on the pulleys, outside and inside 
bearings are provided for both top and bottom 
pulley spindles. In this way overhung pulleys are 
avoided, and there is no fear of springing causing 
undue strain on the journals. The band saw is 
strained to one-fifth of the elastic limit of the metal, 
in some cases the stress amounting to about 3 tons. 
The amount of tension should, however, be adjusted 
according to the nature of the work, the hardness 
of the wood, rate of feed, and depth of cut being all 
important factors, whilst the thickness of the saw, 
and even the quality of the steel, have all to be 
taken into account. 

One of the most important points in the design 
of a band saw is the adjustment of the pulleys with 
regard to their position towards each other. In 
these machines for heavy work this detail becomes 





of greater importance. When the band saw is 
brought in contact with the work, the tendency is, 
of course, to throw the band off the pulley, just as 
a driving belt is pushed off a pulley by a strik- 
ing fork in ordinary machine working. In order 
to prevent this, pulleys were formerly made 
with a projecting rim or flange. It was found, 
however, that the friction of the back of the 
saw against the flange crystallised the steel, and 
also caused that part of the band to expand by the 
heat ; this threw all the strain on the front edge, 
and caused frequent breakages. The saw is now 
kept up to its work, and in proper position on the 
pulleys, by the adjustment of the latter, by means 
of which the faces of both pulleys are so arranged, 
in regard to each other, that the tendency of the 
band is always to keep in the proper place. There 
are, of course, packing boxes, which will be referred 
to later, but, so far as the position of the band on 
the pulley is concerned, these are only brought into 
play just at the moment the saw is first brought into 
contact with the work, after which the band resumes 
its proper position again. Were all band saws 
exactly alike, there would not be the same necessity 
for that elaborate adjustment which exists in these 
machines, but it will be easily understood that it is 
impossible to get perfect uniformity in so delicate 
an instrument asa bandsaw. There are five adjust- 
ments for the top pulley. First of all the as th of 
the saddle which carries the top pulley bearings 
can be raised by means of a screw worked by a 
handwheel. In this way the distance between the 
pulley centres can be permanently increased so as 
to suit any length of saw. By this movement, how- 
ever, the relation of the planes of the pulley faces 
would not be altered. The pulley shaft is run in 
globe bearings, one pair of brasses at each end, as 
stated, and these are supported on rests which have a 
horizontal motion in a direction at right angles to 
the axis of the pulley shaft, a guiding screw being 
fitted to give the requisite motion. The rests in 
turn are supported by turned pillars which have 
a vertical motion, controlled each by a screw and 
handwheel, the pillars sliding in suitable holes 
bored in the supporting saddle. As each motion 
to either bearing can be made independently, it 
will be seen that the spindle can be moved within 
certain limits in any direction, and the pulley face 
thus adjusted to the required plane. For stretch- 
ing the band saw a weighted lever arrangement is 
used, and acts in conjunction with the screw 
already mentioned. 

The lower pulley is naturally the driver, the 
upper one being driven by the band saw. These 
pulleys have to be very accurately balanced in order 
to get steadiness of running. It is desirable that 
the upper pulley should be lighter than the lower 
one, so that when the work is first put on the 
momentum of the top pulley may not have the 
effect of pushing the saw forward into the cut in place 
of it being pulled downwards by the driver. The 
former action of course would tend to slacken the 
band and cause undue strain and possibly break- 
age. In Messrs. Ransome’s machine the pulleys 
are composed of turned steel spokes let into an 
iron boss. The rims are of iron faced with hard 
segments of wood, with strips of soft wood let in 
to allow for compression, and outside all is a layer 
of india-rubber upon which the band runs. The 
bottom pulley is weighted and strengthened by a 
boiler plate rim. As stated, the pulleys are carefully 
balanced before being used. The position of the 
blade on the pulleys is so adjusted that the teeth are 
kept just clear of the rim. 

The band saw is steadied by means of the pack- 
ing-boxes already referred to. The bottom packing- 
box is adjustable horizontally by a handwheel to 
suit saws of varying width. The top packing-box 
is of a more complex form, and is adjustable in all 
directions, and can in fact be made to follow any 
movement of the top pulley. It is desirable to 
keep this packing-box or guide as close to the work 
as possible, and therefore it has a vertical adjust- 
ment to suit any thickness of log. This movement 
is effected by means of a rack on the standard in 
which a pinion gears, a handwheel with screw being 
provided. The function of this packing-box is to 
support the saw on each side so as to keep it steady 
in the cut. For this purpose there are two plates 
which come against the band on each side. As the 
pulley is slewed, by means of the adjustments 
already referred to, the plane of the band saw is 
also altered, and the guides of the packing-box 
must naturally be adjusted to the new position. A 
circular motion in a horizontal plane has, therefore, 





to be given to the packing-box, proper adjust- 
ments, by means of slides and screws, being pro- 
vided for the purpose. As, however, it is desirable 
always to keep the cut in the same plane in the 
timber, the points of the saw teeth are always kept 
running in one vertical line. The circular move- 
ment of the packing-box is therefore so arranged 
that the points of the teeth are always the centre of 
rotation. 

To get the best result from a band saw it is neces- 
sary that the tension should be mainly on the front 
and back edges. To effect this the middle part is 
either hammered or rolled ; the former being said 
to give the best results, as some humouring is 
required on account of the varying nature of the 
blade in different parts. Mr. Ransome states that 
in order to preserve a band saw in good working 
condition when cutting pine, it should be sharpened 
every 2} hours, and hammered every few days. 

Band saws may be power driven by means of 
belts and shafting in the usual way, or may have 
their own motors attached. In the machines of 
which we are more especially treating the arrange- 
ment is according to the former principle. We 
do not now propose to describe the arrange- 
ment of the saw table in full, as that is not an 
essential part of the band saw principle, and more- 
over we hope shortly to illustrate this machine, 
when the whole arrangement will be seen more 
readily. The feed, however, may be briefly referred 
to. In these machines a considerable range of speed 
of feed is required, and this is got by a compound 
adjustment. The motion is taken from the main 
shaft or spindle of the driving pulley, on which is 
keyed a cone pulley. The belt from the latter gears 
on to a second cone pulley, which is on one end of 
a countershaft placed below the floor. By means 
of these cones is obtained a certain range of speed 
which can be adjusted before starting the machine, 
according to the nature of the work. It is neces- 
sary, however, that there should be an adjustment 
which can be put in operation whilst the machine is 
running, so as to meet any local or unusual varia- 
tions in the quality of the timber. In order to 
effect this a friction gear is fitted to the end of the 
countershaft referred to, opposite to that on which 
the cone pulley is keyed, and it is through this 
friction gear the feed motion is conveyed. The 
arrangement consists of edge and face discs, and 
the difference in speed is got by shifting the edge 
disc nearer either to the centre or to the periphery 
of the face disc, as greater or less speed may be 
required. The edge disc is, of course, fitted in 
sliding bearings for the purpose, and the adjust- 
ment is by a screw actuated by a handwheel. The 
face disc is of cast iron, the edge disc being com- 
posed of two iron plates with a rubbing edge of 
asbestos about lin. thick clamped between. From 
the driven disc there is a shaft in connection with a 
train of spur gearing through which the motion is 
finally taken to the work. 

There were, as stated, at the time of our visit, 
two of these machines finished in Messrs. Ran- 
some’s shops. One of these is for the Royal 
Arsenal at Woolwich, whilst the other is for the 
Central Argentine Railway. Another is at present in 
course of construction for Messrs. J. Sadd and Sons, 
Limited, timber merchants, of Maldon, in Essex. 

These three machines have feed driven by gear- 
ing as just described, but Messrs. Ransome are 
about to adopt separate steam feed, and also a 
separate motor for driving the saw. For the latter 
purpose there will be, according to the drawings 
which have been prepared, a pair of diagonal 
engines placed beneath the floor level and coupled 
direct to the driving pulley shaft. The feed will 
be onthe American plan by a long steam cylinder 
immediately below the floor line, and corresponding 
in length with the travelling carriage. It is fitted 
with a piston provided with a long rod, the end of 
which is attached to the front of the travelling 
carriage. In this way the attendant can regulate the 
rate of feed at will, according to the requirements 
of the work. The separate steam feed is considered 
desirable in many respects as giving the sawyer 
more ready control over the work, and being simpler 
than the feed gear previously described. If it is 
considered undesirable to have so long a steam 
cylinder, a shorter stroke may be used with rope 
multiplying gear after the manner of an hydraulic 
jigger. 

The most obvious advantage in the use of the 
band saw is, perhaps, its adaptability for varying size 
of logs. The ordinary circular sawmill is circum- 
scribed in the thickness of work it can undertake. 
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In the Paris Exhibition of 1867 Messrs. Ransome | 
exhibited a circular saw, which we believe was 
84in. in diameter, but it can hardly be said that 
anything above 78 in. is within the limits of practical 
work. This would deal with a 36 in. log, and for 

nything larger a double rack bench would be 
required. In this arrangement there are two 
circular saws one above the other, so that one 
takes up the cut where the other leaves off. This, 
however, is never a very satisfactory plan, for in 
spite of all the accuracy and rigidity with which the 
machine may be constructed, and in spite of guides 
to steady the blade in the cut, the two saws cannot 
be got to run in the same plane for any length of 
time, and there is therefore a waste of timber, which 
is at times considerable. Tending also towards 
the waste of timber is the fact that a circular saw is 
thicker thana bandsaw. The latter, as we have said, 
is 16 gauge, whilst a circular saw of 6 ft. diameter— 
which, however, would not deal with logs of the 
same size—would be perhaps from 6 to 7 gauge. 
With regard to rapidity of work the machines we 
have described are capable of cutting in a working 
day about 30,000 ft. of English hard wood from logs 
averaging 24in. The quality of work produced 
is much higher with the band-saw than with the 
circular saw, as there is less vibration with the 
former, and the teeth are much iiner, so that a 
better surface is produced. We are not aware that 
any competitive tests have been made to determine 
the amount of power required to drive the band saw, 
as compared with other types of sawing machines, 
but the following details of American practice from 
Mr. Ransome’s paper may be quoted. To drive a cir- 
cular mill with a 6 ft. saw an engine with a cylinder 
18 in. in diameter, a piston travel of 500 ft. a minute, 
and an average pressure on the piston of 40 1b. to the 
square inch, is generally employed. To drive a| 
full-sized band mill an engine with a cylinder 12 in. | 
in diameter, working under similar conditions as to | 
pore speed and average pressure, is recommended. | 

n order to judge of the relative efliciencies it | 
would be necessary to know the respective output | 





of each mill. In a former part of his paper, Mr. 
Ransome says that a circular saw would produce on 
an average 50,000 ft. of white pine in a day of ten 
hours, whilst the band saw would turn out in the 
same time about 35,000 ft. Taking these figures, 
however, it will be seen that the band saw does most 
work with a given expenditure of motive power. 
In another place, however, it is stated that in 
America a band saw mill of the most improved 
construction has been known to produce as much as 
52,000 ft. in a day of ten hours, the product of 102 
logs. In considering these figures of American 
production English sawyers must not forget the 
liberal manner in which Americans treat their 
machines with regard to motive power. 

Returning to the question of waste of wood, we 
may with advantage again quote from Mr. Ran- 
some’s paper. ‘‘The amount of wood lost in saw- 
dust per cut of a circular saw is ;'; in. ; therefore 
when producing boards 1 in. thick the waste is 24 
per cent. A band saw at most wastes } in. per cut, 
or when cutting 1-in. boards 11 per cent. Again, 
to make a board, cut by a circular saw, when planed 
on both sides, hold up to § in., it must be cut 1 in. 
thick, i.e., 34, in. must be allowed on each side for 
planing ; while, on the other hand, owing to the 
superior cutting of the band saw, it is only neces- 
sary to allow .}, in. on each side for planing, show- 
ing an additional saving of ;4; in. per cut. This 
gives a total saving of } in. per cut by use of the 
band saw.” These calculations do not apply to 
the double rack saw, in which greater allowance 
would have to be made in consequence of the two 
blades not coinciding, as already mentioned, and in 
such a case the advantage to the band saw would be 
still more marked. 





NOTES. 
THE EpisoN PHONOGRAPH AT THE PaRIs 
EXHIBITION, 
THE two great centres of attraction on the Champ 
de Mars are, the mechanical toys in the Industrial 





Courts, and the Edison phonographs in the Machi- 
nery Hall. Such of the visitors as can gain access 
to the inclosure round which a large number of 
these instruments are displayed, are astonished 
and delighted every day by their wonderful per- 
formances, and it is probable that the majority 
of the country visitors of the Exhibition take 
home with them only one clear souvenir of their 
excursion—that of the mechanical talking and 
singing machine. For a long time past the ave- 
rage number of persons daily entertained in this 
way has been 20,000, while on special days this 
number has risen to no less than 30,000. Each 
phonogragh is furnished with six attachments, so 
that as many persons can listen to it simultaneously, 
and about three minutes are allowed to each person. 
In connection with this subject it is an interesting 
fact, not generally known, that 2000 of tliese machines 
are now in commercial use in the United States, 
chiefly in merchants’ offices, for recording corre- 
spondence, which is afterwards repeated by the type- 
writer. One very curious application of the phono- 
graph is made by persons engaged in searching 
records or consulting books of reference. Instead 
of copying extracts from such documents or volumes, 
the operator reads the passages he wishes to obtain, 
and lays the cylinders aside for future reproduction, 
It is evident that uses for the Edison phonograph 
are being gradually discovered. 


ELECTRICAL ENGINEERS IN PaRIs. 


The Electrical Congress and the summer meeting 
of the Institution of Electrical Engineers, which 
have been held in Paris this week, have brought to 
the Exhibition most of the well-known electricians 
both of London and Paris, and this, together with 
the presence of Mr. Edison, has for a short time 
infused a good deal of life and movement into the 
dead season. In some respects it has been found 
an inconvenience that the Congress and the meeting 
should have been held at the same date, but no 
other arrangement was practicable, because so many 
of the English engineers, at al] events, desired to 
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take part in the proceedings of both. The sit- 
tings of the Institution of Electrical Engineers have 
been of a more or less informal character, and the 
most interesting part has been the visits to various 
works thrown open alike to the members of the In- 
stitution and of the Congress. Amongst the works 
visited have been those of MM. Sautter, Lemonnier, 
and Co., the Société Générale des Telephones, the 
Laboratoire Centrale de l’Electricité, and the electric 
lighting stations at the Palais Royal and the Grand 
Opera. On Sunday morning last a visit to the 
Eiffel Tower was organised for the members of the 
Congress, and a second special ascent has been 
arranged for the members of the Institution of 
Electrical Engineers. These, together with a joint 
meeting of the French and English electrical 
societies, with some important and highly interest- 
ing lectures, form the programme of the English 
visitors. The business of the Congress has been of 
a more serious character ; during each day of the 
present week meetings have been held, and on most 
days works of interest have been visited. We 
shall, in a future issue, fully report the proceed- 
ings of both bodies; in the mean time we may 
refer to a very pleasant and successful reception 
that was given on Tuesday evening last, at the 
Pavilion of the British Executive, to the French, 
English, and American electrical engineers in 
Paris. About 400 invitations to this reception were 
issued, and with very few exceptions all these invi- 
tations were accepted, so that the rooms in the 
—s were crowded during the evening. The 

aris Edison Company supplied a temporary 
electric lighting installation which was remarkably 


(For Description, see Page 259.) 
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effective ; the large council room was especially ; 


well lighted with three groups of lustres, in the 
centre one of which was a large and very power- 
ful incandescence lamp. The Société Generale des 
Telephones arranged twelve sets of telephones in 
one of the rooms, and during the evening con- 
tinuous auditions were given from the Grand Opera 
and the Opera Comique ; the opinion was univer- 
sally expressed that for loudness and clearness 
these auditions have never been surpassed. In 
another room a large company was held amused 
and interested by the operation of several phono- 
graphs, while later in the evening a loud-speaking 
phonograph repeated some instrumental solos with 
astonishing vigour. The principal visitor of the 
evening was Mr. Edison himself, who seemed to 
take more interest in the reception than could have 
been expected, considering the merciless way in 
which he has been lionised during the whole time 
of his visit in Paris. On the whole, we think that 
this reception formed a very pleasant feature of the 
Electrical Engineers’ visit to the Exhibition. 


THE TRANSATLANTIC REcORD—THE NEw STEAMERS. 


The Atlantic service continues lively in respect of 
quick passages and numerous passengers. The 
Inman Liner City of Paris has again distinguished 
herself, having on Wednesday arrived at New 
York, after accomplishing the trip from Roches 
Point to Sandyhook in 5 days 19 hours 13 minutes, 
which is nearly 3 hours faster than her previous 
record passage. The distance covered is not so 
great, but the average speed maintained is quite as 
good. On the previous occasion in May she 





covered the distance in 5 days 23 hours 7 minutes, 
travelling 2957 knots, or over 20 knots per hour. 
Last month she made the passage in 5 days 23 hours 
10 minutes, and now she reduces the time to 5 days 
19 hours 13 minutes, having steamed 2855 knots in 
that time, giving an hourly speed of 20 knots. On 
three successive days she went more than 500 knots 
or nearly 21 knots an hour, allowing the duration 
of the day to be 24 hours 40 minutes. The quickest 
passage of any of the other Atlantic vessels on the 
Queenstown route is that of the Etruria made in 
June last, when the time taken was 6 days 1 hour 
47 minutes—6 hours 34 minutes longer than the City 
of Paris. The following are the daily runs of these 
four passages : 
“* City of Paris.” ‘‘ Etruria.” 


; May. July. August. 1888. 
First da + 445 438 432 455 
Second day ... 492 500 493 458 
Third ,, .. 504 491 502 496 
Fourth 5, .. 505 496 506 485 
Fifth ,, ... 511 492 6509 503 
Gee? ee. 398 380 346 457 


The first round voyage of the Teutonic—the new 
White Star liner—has been completed, and at the 
same time the Inman liner, City of New York, has 
crossed the ocean, and naturally the idea of a race 
was present in the minds of 99 per cent. of the 
people who take an interest in such affairs. Both 
companies have stated that there was no race 
intended, but it is always hard to deprive a people 
fond of competition of their ideas. Both vessels 
did their best compatible with safety. The Teutonic 
was new, which means a great lot, and the City of 
New York had had alterations made on her machi- 
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nery, so that both vessels in a measure had to 
conform their speed to the caution requisite in the 
case of untried engines. Certainly the Teutonic 
made a splendid first passage outwards — the 
quickest maiden trip yet made—and her future 
performances will be watched with the keenest 
interest. The City of New York took 6 days 
14 hours and the Teutonic 6 days 14 hours 20 
minutes, but the first-named vessel steamed 10 
knots further. It is remarkable, too, that for days 
they sailed ‘‘neck for neck,” as one descriptive 
report of ‘‘ the race” put it. The following gives 
the daily runs of the two vessels on their outward 
run : 

** City of New York.” ‘‘ Teutonic.” 

knots. 


August 9 ee i 408 394 
SMe ky 440 404 

” il ae sen 452 430 

ss 12 aa ce 424 431 

it aes 404 440 
ae i die 465 454 

a 197 227 
Totals ee 2790 2780 


The weather experienced was not altogether pro- 
pitious, for strong gales with head seas prevailed 
some days, and on others fog. Both vessels were 
slowed down during the trip on the requisition of 
the engineers. The homeward voyage, however, 
was accomplished in fine weather, and was com- 
pleted on Wednesday. The City of New York 
surprised everybody, except at least her owners 
and builders, who have never once lost faith in her 
capabilities. She turned up at Roches Point at 
12.11 on Wednesday morning, having performed 
the voyage in 6 days 3 hours 18 minutes, her 
quickest time, and within an hour or so of the 
fastest trip of any other but the City of Paris. It 
looks almost as if the owners had been holding her 
in until the advent of the Teutonic, for once or 
twice she has by daily runs shown good speed. 
She covered in all 2799 knots, and her best day’s 
steaming was 452 knots, which is nearly 20 knots 
per hour. The Teutonic did not arrive till 1.45 on 
Wednesday afternoon, so that her time was 6 days 
16 hours. She had experienced fog on the 26th. 
The following are the daily runs on both vessels. 
“City of New ‘‘Teu- 





York.” tonic.” 
To noon Thursday, 22nd se 351 336 
» Friday, 23rd ... vi 433 395 
» Saturday, 24th... ae 450 414 
» Sunday, 25th ... sy 452 420 
» Monday, 26th ... ie 444 400 
» Tuesday, 27th ... ae 444 423 
»» Wednesday (to Sandy 
Hook) iss as 225 442 
Totals ... i .. 2799 2830 





INDUSTRIAL NOTES. 

THE reports of the London artisans who were sent to 
the Paris Exhibition, to report on the industries there 
represented, and as far as practicable on French in- 
dustries generally, are well in hand, and will in the 
uggregate constitute a fairly large and _ interestin 
volume. The writers appear to have done their wok 
exceedingly well, and to have fulfilled their engage- 
ments satisfactorily. In only one instance out of the 
seventy-five men sent will the report be meagre and 
nearly useless. In this case the fault was not in the 
man sent, but was due to the fact that little or 
nothing of his trade was exhibited in the Exhibition, 
and he found it impossible te get into any factories or 
workshops where the articles were produced. In most 
other instances the men were well received, and were 
courteously permitted to go over the works, with such 
introductions as had been given to them. A number of 
the reports are already in type, and are being corrected 
in proof by the writers, and by a member of the Man- 
sion House Committee, in order to see that the 
**Queen’s English ” is not maltreated. 


The result of the plebiscite on the eight hours’ ques- 
tion, taken by the Amalgamatec Society of Railway 
Servants, was made known on Saturday last, at the 
chief offices of the society in London. The vote in 
favour of an eight hours’ day was 3344, against 350. 
In favour of an eight hours’ day being obtained by Act 
of Parliament, 2190; against, 1504; majority in favour 
of legislation, 686. The most noteworthy thing in 
connection with this vote is that out of 13,000 voting 
papers issued, only 3694 were returned, so that onl 
about one-quarter of the members took interest enough 
in the —— to record their votes. In most of the 
unions there has been a similar experience, asa reference 
to the article in ENGINEERING on the question (June 21, 
page 699) plainly shows. 


On Monday next the Trades Union Congress will 


assemble in Dundee—this being the twenty-second 
annual assembly ; the first was from June 2 to 4, in 
1868. The number of delegates bids fair to exceed 
that of any previous congress — 180 having already 
sent in their credentials. There are nine subjects down 
on the programme for discussion, the last being the 
eight hours’ question—report thereon by the Parlia- 
mentary Committee. Much interest will attach to 
this debate. 





The question of the hour undoubtedly is the strike 
of the dock labourers in London, the details of which 
we deal with on another page. During the past 
fortnight great meetings have been held in various 
parts of London in support of those on strike, and on 
Sunday last a monster demonstration took place in 
Hyde Park. These gatherings have been orderly, and 
free from rowdyism. In connection with the dock 
labourers’ strike, it was stated by one of the 
speakers at the Hyde Park demonstration, that 
the gas stokers were contemplating joining in the 
strike, and of putting London in darkness. Is 
there no one of sufficient knowledge and experience 
connected with the movement to know that such a 
step would bring these men within the meshes of the 
criminal law ? me of this kind were specially pro- 
vided for in the Labour Laws of 1875, and since that 
date there has even been no demand for any alteration 
in the law. Moreover, it is only a few weeks ago 
since the gas stokers and others met in Hyde Park to 
thank their employers for the concessions made to 
them, after a very few days’ dispute, as to time and 
wages. If the speaker used the words attributed to 
him merely as a threat it was a wicked act, for any 
such threat would estrange from the men on strike the 
sympathy which is being extended to them on all hands. 

ay, more, it will embitter a struggle, quite sufficiently 
alarming in the metropolis, if language of this kind is 
used at the meetings ol these on strike. 

The steel, iron, and coal trades in the Birmingham 
and Staffordshire districts are reported to be in a 
flourishing condition, the works being fully employed. 
In the local hardware branches there is a considerable 
volume of trade, home and foreign. The exports to 
the United States are said to be particularly good, 
while those to South America and to Australia are 
stated to be very profitable. The prices of finished 
goods are advancing concurrently with the prices of 
metals, fuel, and wages. The Clough Hall Iron Works, 
at Kidsgrove, are being restarted by the Kidsgrove 
Steel, Iron, and Coal Company, and three new forges 
are to be started immediately. They are expected to 
be in full work by the 9th or 10th of September. The 
men in the North Staffordshire district are not quite 
satisfied with the decision as to Monday work, espe- 
cially as for several weeks they have not worked on 
the Monday. Atsome of the works, however, they 
have re-commenced Monday work. 


In the Sheffield and Rotherham districts the condi- 
tion of trade is still very satisfactory, and in most of 
the heavier branches there is considerable activity. 
The most notable development of trade is in railway 
iron and steel of all descriptions, the demand for which 
is greater than it has been for many years. This is 
also true in Birmingham and Staffordshire. The prices 
are also advanced, and trade is reported as profitable. 
os pes material is also in brisk demand, locall 
and generally. The engineers of this district resolved 
some time since, as reported in ENGINEERING, to refuse 
to work overtime systematically, and demanded extra 

ay for overtime when considered to be necessary. 
es of the firms agreed to the demands made in the 
circular ; but some other firms have not conceded the 
terms demanded. Ata mass meeting of all the work- 
men in the engineering trades, the following resolu- 
tion has been adopted : ‘‘ That all firms not paying up 
to overtime circular be waited upon by deputations 
from each shop, and failing to get paid overtime accord- 
ing to the above circular, no overtime be worked by 
either night or day shifts.” This resolution comes into 
force during the current week, from August 26. 

The arbitrator’s decision with respect to Monday 
work has been given as follows: ‘‘Having been 
called upon, as referee of the Board of Conciliation and 
Arbitration for the Manufactured Iron Trade of the 
North of England, to decide whether a claim to dis- 
continue work on Mondays during the hot months is 
consistent with the sliding scale agreement, and 
having heard the respective parties, I award and 
determine that such a claim is not consistent with 
the present sliding scale agreement.” Signed, David 
Dale. Under this award, the question of Monday 
work cannot again be entered upon during the exist- 
ence of the present agreement. This decision will 
influence all the other districts, such as Warrington, 
Staffordshire, &c., which will no doubt follow the lead 
of the northern ironworkers. At Warrington, as 
reported in ENGINEERING last week, the men had 
decided to recommence Monday work on Monday next, 





September 3. The managers at the iron works were 


not satisfied with this delay, and took a ballot of the 
men; with the result that work was restarted on 
Monday last. The action taken at those great centres 
of the iron industry will help to smooth matters in 
Staffordshire, where the men will also restart Monday 
work. 


In the Cleveland and Middlesbrough district gene- 
rally the iron, steel, and coal trades are busy, prices 
are advancing, and dividends are improving. The 
strike of the blast furnacemen at Messrs. Bolckow, 
Vaughan, and Co.’s works, against a foreman, has been 
averted mainly by the interposition of the officers of 
their union. These men explained the unreasonable- 
ness of the action taken, and advised the men to rescind 
the resolution passed at a former meeting, namely, to 
send in their notices unless the foreman was discharged. 
In the end the resolution was rescinded, and a de- 
putation of the men met the manager, when an arrange- 
ment was arrived at mutually, settling the dispute. 
The claims of the Cleveland miners and engineers 
have been referred to arbitration. The quarrymen in 
this district have agreed to accept the masters’ offer 
of 5 per cent. advance for July, and 74 advance for the 
months of August, September, and October. This 
advance agrees with the terms accepted by the iron- 
stone miners. In all other respects the condition of 
things are _ as regards wages questions, time 
working, and overtime, in the Cleveland district, and 
business is being pushed forward with a will—making 
hay while the sun shines. 





The coal-mining dispute in Somersetshire is not yet 
ended, but a settlement has been arrived at in con- 
nection with two pits at Camerton. The claiins of the 
men are conceded in full, with the stipulation that all 
the men are to return to their work—none to be 
victimised. At the Peacock Colliery in Derbyshire, 
the only one that held out, the ‘‘ Yorkshire com- 
promise ” of 5 per cent. advance at once, and a further 
5 per cent. in October, has been conceded. A dispute 
at Donisthorpe Colliery, South Derbyshire, as to 
methods of work, loading, &c., has been satisfactorily 
settled; also some other details as to allowances, 
charges for candles, &c. In South Wales the sliding 
scale question is not yet arranged, the scale not ee | 
ratified. Unless some arrangement is speedily arrive 
at, notices are to be given in on September 1. In 
Ayrshire the miners have won the advance asked for 
of 6d. per day, or 15 per cent. on their wages, dating 
from September 1. In Fifeshire the miners have 
received an advance of 20 per cent., but the enginemen 
have only got 5 per cent.—the latter threaten to strike 
unless a further advance is conceded. In Lanarkshire 
the men are still agitating for an advance, but there 
are no signs of yielding on the part of the masters. 

The South Staffordshire miners have agreed to sup- 
port the Wages Board, after a very full and animated 
discussion at a delegate meeting of all the districts. 
There was a good deal of opposition, and many com- 
plaints as to the operations of the sliding scale and the 
work of the Board. But moderate counsels prevailed, 
and the agitation is now set at rest for some time at 
least. The majority was over three to one. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 20, 1889. 
Tue general trade and manufacturing conditions in 


Y|the States are improving every week. The machinery 


makers are in better shape than they have been, for 
possibly five or ten years. While comparatively little 
railroad building has been done this year, repairing 
requirements are calliag for enormous quantities of 
stuff, from rails down to spikes. Most of the loco- 
motive works have received large orders during the 
past sixty days; the carbuilders are booking orders 
for fall and winter delivery. Several pipe lines are 
being built in the west, one to Chicago and one to 
Detroit, aggregate 200 miles in length. The wrought- 
iron pipe makers are overcrowded with business, and 
the leading manufacturers held a convention in this 
city last week, at which they wisely concluded not to 
advance prices for the present. Consumers will construe 
this as a warning for them to place their orders now, 
or take the consequences. There is also great activity 
in plate, tank, and structural iron; the mills are 
crowded to their utmost capacity, and a great deal of 
business is transacted, which does not reach tne columns 
of our trade journals. Recent advices from the south 
are to the effect that a great dealof new work is com- 
ing into the furnaces and mills. Industrial activity 
there is manifesting itself in scores of directions. 

From advanced sheets of Poor’s Manual for 1889, we 
learn that there were inthe United States, at the close 
of 1888, 156,082 miles of railroad. The share capital 
was 4,438,411,342 dols. The funded debt of the lines 
at the close of last year, was 4,624,035,023 dols., or, 
437,091,907 dols. more than for 1887, an increase of 
9} per cent. The average cost per mile, of all the 
roads, was 63,732 dols. The gross earnings from all 
the lines were 960,256,270 dols., of which two-thirds, 





in round numbers, came from the transportation of 
freight. The cost of the transportation of mails and 










Cx 





; 
4 
| 
i 
ee | 


ie SAAR naetinarere is 























ee 
> 





nt Slabs ian 


ESA eRe is 


etait so sak 


SS ett le RS rhs WA Ra rete he wi 









Aue. 39, 1889. ] 


ENGINEERING. 


259 








express matter, amounted to 70,000,000 dols., in round 
numbers. The gross earnings of all lines for 1887 
were 940,000,000 dols. ; the increase for last year was 
over 20,000,000 dols., or 2.14 per cent. The earnings 
per mile last year amounted to 6540 dols., as against 
6861 dols. for the previous year, a decrease of 321 dols. 
per mile. The net earnings of all the lines last year 
were 301,000,000 dols., as against 334,000,000 dols. 
for 1887, a falling off of about 10 per cent. The interest 
paid on the railroad debts last year, was 207,000,000 
dols., as pag 203,700,000 dols. for 1887. The 
amount paid in dividends in 1888 was 80,243,041 dols. , 
as against 91,573,458 dols. for 1887, a decrease of 12.4 
per cent. The average distance travelled by each 
passenger was 25 miles for last year, about the same 
as the previous year. The number of tons of freight 
transported on all lines last year was 589,398,317 tons, 
as against 552,052,752 tons for 1887, an increase of 
6.75 per cent. 

The iron trade has not been in as prosperous a condi- 
tion for some months as at present. Should the rail- 
road companies begin to buy heavily, or railroad build- 
ing set in at a 10,000 mile per year rate, we would 
witness a degree of activity that would stimulate a 
sharp advance in prices. A great deal of interest is 
being manifested by the agricultural, mining, and 
manufacturing interests in favour of opening up 
interior waterways, which will enable —— to 
ship products long distances at nominal cost. The 
railroads are naturally opposed to schemes of this 
kind, and will do all they can to prevent the extension 
of Government assistance. 








SMIT’S DYNAMOS. 

Tuk engravings on pages 256 and 257 represent two 
dynamos constructed in Holland by Messrs. Willem 
Smit and Co., of Slikkerveer. ‘These dynamos have 
been designed with the view to reduce the cost of 
maintenance and repairs to a minimum, and to secure 
continuous running without difficulty. The dynamo 
on page 256 is driven by belt, and can be slidden on its 
bed to tighten the strap. The electro-magnets are of 
wrought iron, while the armature is of the Gramme 
type, having a core of soft iron wire wound on a gun- 
metal centre-piece provided with grooves for ventila- 
tion. The guard plates or collars round the armature 
are bolted on each side to the pole-pieces, and have the 
effect of causing the armature to act as a fan. At 
the pulley end space is left between the shaft and the 
copper collar for the entrance of air, which is blown 
out on the top, through the openings in the armature 
and top plate. The commutator is connected by 
screws, so that it can be easily removed ; the insula- 
tion is mica. No attention is required for lubrication, 
as the bearings are self-oiling, and contain sufficient 
oil to last for years. This dynamo is wound for con- 
stant potential, and has a capacity of 150 lamps of 
16 candle-power at 750 revolutions per minute. The 
brushes show scarcely any perceptible sparking, even 
at full load. 

The engraving on page 257 shows. a dynamo driven 
direct by an engine. It is of similar form to that just 
described, except that the magnets are above the 
armature. Both engine and dynamo are mounted on 
a cast-iron bed-plate, all bearings being bored out at 
one operation. The armature supports and magnets 
are magnetically insulated by means of zine bars. The 
engine and dynamo shafts are coupled at the flywheel ; 
this wheel, however, is not fixed by the same bolts, 
but can be taken off separately. The engine works 
at a speed of 260 revolutions per minute to supply 
fifty-two lamps of 16 candle-power, together with an 
are light of 3000 candle-power for lighting the paddle 
steamer Groninger. Notwithstanding this slow speed, 
the lights are quite steady, which shows that all turn- 
ing parts are well balanced. By means of a governor, 
acting direct on the steam valve, close regulation for 
varying loads is obtained, while, at the same time, 
the belt ordinarily used for driving governors is done 
away with. All parts are carefully lubricated, as clearly 
shown on the engraving. The steam cylinder is 7 in. 
in diameter by 8 in. stroke, giving sufficient power at 
601b. boiler pressure for all lights. Both dynamos 
and engine are well and carefully designed, while the 
— workmanship renders the whole a first-class 
job. 








Coat tn VicrortA.—The Victorian Minister of Mines 
has received information to the effect that coal has been 
struck at a depth of 427 ft. by a diamond drill working a 
quarter of a mile to the westward of Boolara, and the 
same distance to the north of property held by the 
Boolara Coal Company. The outcrop occurs in the bank 
of astream within the limits of the Boolara Colliery, from 
which the ground rises to an extensive plateau. The 
width of the seam at the outcrop was 3 ft., and the Vic- 
torian Department of Mines, with a view to trace its 
course, sank a bore some distance north of the stream. No 
coal deposits were, however, met with, and as the borin 
party ran short of water the site had to be abandoned. / 

re was then sunk closer to the river, with the result 
os seam 3 ft. 5 in. thick was met with at a depth of 





TOWN HEATING BY HOT WATER. 
A Description of the Plant of the Boston Heating Company.* 
By Artuur V. Assort, C.E., New York City. 


In a few places attempts have been made to introduce 
some means of delivering heat from a central station. 
Probably Pittsburg, through the advantages derived from 
its almost inexhaustible supply of natural gas, has madea 
more widespread success in this direction than any other 
city. From the gas wells in the vicinity of that town an 
enormous supply of natural gas can readily be obtained at 
a pressure sufficient to force it many miles from its source, 
and to distribute it toall consumers. Obviously, very few 
places have such natural advantages, and some other 
means must be devised, if it is desired to furnish heat in 
a location not supplied with gas wells. Several plants 
have been introduced to deliver heat by means of a number 
of boilers located at a central station, supplying live steam 
to a series of pipes extending through the streets of the 
district to be served. The steam thus distributed may be 
used in any way in the same manner as if it was drawn 
directly from the boiler itself. Where plants of this kind 
have been introduced with appropriate engineering skill, 
and with due precautions against the liabilities to which 
they are exposed, steam distribution has been successful. 
Recently another idea has been introduced, which, it is 
believed, will obviate some of the difficulties which attend 
the use of steam for the distribution of heat on a large 
scale, and which will enable the necessary plant to be con- 
structed much more cheaply. This system involves the 
circulation from the boilers of hot water instead of steam. 
The object of a heating system is to distribute heat from 
place to place, and whatever means is used to carry heat 
from point to point is simply auxiliary, the distribution 
being the end to be accomplished. 

The unit of heat adopted in this country is the quantit 
necessary to raise a pound of water 1 deg. Strictly, 
should say that a unit of heat is the quantity of heat 
necessary to raise a pound of water from 384 deg. Fahr. 
to 394 deg. Fahr., the point of the maximum density. 
Water was selected as a medium for the measure of heat, 
because it was supposed to have the greatest capacity for 
heat of all known substances. It is now known that a 
solution of sugar and the element bromine have slightly 
greater specific heats ; but this does not practically affect 
the convenience of using water for the purpose named, 
and saying that 1000 units of heat is the quantity neces- 
sary either to raise 1 lb. of water 1000 deg., or 1000 lb. of 
water ldeg. It is true, again, that the specific heat of 
water increases slightly as the temperature rises ; but 
that increase is so very small that, for anything but the 
most accurate and exact calculations, it may be neglected. 

To carry any substance from one point to another, we 
wish to select for our means of transportation that arrange- 
ment which will enable us to convey the greatest amount 
for the least expenditure. If we want to haul 1000 tons of 
earth, we get the largest cart that the horse can easily 
draw; if we wish to carry a load of rails we obtain the 
largest car that can accommodate them. So, for the 
transportation of heat, we naturally select that substance 
which will convey the largest amount of heat. Mercury, 
oil, steam, hydrogen gas, or petroleum could be employed ; 
but inasmuch as water, per unit of volume, will contain 
the most heat, it is obvious that it is best adapted as a 
vehicle. It would be possible for us to use a solution of 
bromine or sugar, to which I have alluded, but these sub- 
stances would have too slight an advantage in specific heat 
over that of water to render their use advisable. 

Reference to Fig. 1 (see next page) may aid an 
understanding of our system.t At a central station 
a number of boilers are located, exemplified in the illustra- 
tion at A. From the boiler A proceeds a pipe C to pump 
B. This pipe is attached to the suction end of the pump, 
and consequently the action of the pump withdraws the 
water from the boiler. Proceeding from an discharge end 
of the pump, another pipe C extends through the streets, 
and returning to the central station, enters the boiler at 
Cu, As soon as the pump is set in operation the water 
flows out of the boiler by the suction pipe C, and is forced 
around through the streets and back again into the boiler 
by the pump. If during its a no water is taken 
from the main, every stroke of the pump withdraws from 
the boiler, and returns to it — an equal quantity of 
water. In reality the office of the pump B is simply to 
sustain a continuous circulation ihengh the hot-water 
main, 

Directly beneath the hot water main C is a pipe D, 
which in the station terminates in the tank D’. This 
second main, called the return main, collects the water as 
fast as it is used and cooled, and returns it to the station. 
As the return main empties into the tank D’, all the 
water which has been cooled and carried back to the 
station is delivered into this tank, from which a second 

ump D” draws the water and forces it back into the 
a again to receive a fresh quantity of heat and be 
ready for another journey through the supply main. 

From point to point along the main, small pipes c’ 
extend to the curbstone and terminate in the service box 
N. The pipe in the service box is so arranged as to 
enable a single box to supply three houses. This is 
accomplished by capping the end of the pipe with a three- 
way tee, to which are attached three asbestos cocks. 
From this tee in the service box small o— pipes O 
extend into the adjacent houses, furnishing them with a 

* Paper read before the American Institute of Mining 
Engineers. A brief abstract of this paper appeared on 
page 558 of volume xlv. of ENGINEERING, but in view of 
the attention which is now being given in this country to 
the distribution of heat from a central source, we have 
considered that it will be of interest to give the paper in 
extenso. 
yi ag actual plan of the station at Boston is shown in 

ig. 2. 





supply of water. Directly beneath the supply - ce! is 
a similar, though a larger, pipe d’ to collect the cooled 
water from the houses and conduct it to the return main. 
This pipe d’ also enters the service box, and there, by a 
similar arrangement of tees and cocks, is enabled to 
receive the water from the three buildings which the hot- 
water pipe directly above supplies. 

In the plant which we have been introducing this 
season the return mains are all laid to grade, so as to con- 
duct all the cooled water to the station by gravity. It is, 
however, possible to arrange the house appliances so that 
they may be capable of returning the water to the station 
over a higher grade than that at which they are located. 

Neglecting any slight leaks unavoidable in so large a 
plant, and excluding waste that may occur from a thou- 
sand and one contingencies, the system once filled will 
always remain full, the water being simply the vehicle 
by means of which the heat received from the central 
station is transported to a distance. It isthe car in which 
freight is carried, and after it has left its load of goods 
it returns to the station to receive another and repeat its 
journey. 

In laying the mains a trench has been first excavated, 
some 24 ft. or 3ft. wide, and varying from 2% ft. to 7 ft. 
or 8 ft. in depth, having an average depth of 4ft. The 
trench has been excavated to grade between the street 
corners. Along the bottom of the trench we have spread 
a uniform layer of concrete, Sin. in thickness, made of 
one part of cement, two parts sand, and two parts broken 
stone, thoroughly rammed into place. Once in about 
15 ft. a brick pier has been introduced into the concrete 
and solidly imbedded therein. On this brick pier has 
been placed an iron construction (Fig. 3) called a bracket. 

The bracket consists of a solid, arch-shaped casting, 
or a roller covered by a oo The office of this 
roller is to carry the 4-in. supply pipe and allow it 
sufficient ease of motion so that it may readily expand 
and contract under the variations in temperature, while 
the cap, surmounting the whole, confines the pipe suffi- 
ciently in its place to maintain it in a fairly straight line 
and prevent it from becoming in any way p haere The 
whole bracket stands on the top of the brick pier, while 
directly underneath the arch of the bracket a second 
roller, placed on a small iron stand, is seen, the office of 
which is to support in a similar manner the 8-in. return 
pipe, and to permit perfect freedom for its expansion. 

e difference in size between the supply and return 
ipes is due to the different conditions of their operations. 
he supply pumps at the station, taking their suction 

from the boiler, are able to maintain through the small 
supply pipe a rapid current. We expect to carry a circu- 
lation, depending upon the demand on the system, of 
from 5 ft. to 10 ft. a second. By means of the pum ps 
this forced circulation is easily accomplished. While a 
small pipe for the supply adds to the frictional resistance 
offered to the pumps, the radiating surface is largely 
diminished, the cost of the pipe is much decreased, and 
the ease of construction is greatly facilitated. In the 
return pipe, when the water is to come back to the 
station by gravity alone, it is necessary to decrease the 
frictional resistance as much as pres to afford an 
abundant chance for the water to run back easily and 
freely, no matter whether the discharge from the houses 
is regular or irregular. So we have for the return an 
8-in. and for the supply a 4-in. pipe. 

The territory cove by our plant is shown on the 
map (Fig. 4), while the construction of the conduit is 
illustrated by the transverse section (Fig. 5). In actual 
steam practice it is found absolutely essential, wherever 
there occurs any change in direction of the pipe line, to in- 
troduce some means to provide for the expansion which is 
due to the variation between the temperature at which 
the pipe is laid and that which it attains as soon as cir- 
culation takes place. Experiments on various mechanical 
contrivances have convinced us that the best joint to be 
used for our purpose is the telescope expansion joint. 

The expansion joint (Fig. 6) consists of a large casting 
having two longitudinal holes into which the ends of the 
supply and return mains are introduced. At one end of 
the casting these holes are supplied with threads E”, 
and the ends of the pipe are screwed into them in the 
same way as they would be introduced into an ordinary 
coupling. By this means, as the expansion joint is firmly 
bolted to the masonry foundation, the jomt forms an 
anchorage, so that one end of the section of pipe to which 
the joint is attached is firmly fixed and held in its place. 
At the opposite end of the joint from the screw threads 
the casting is enlarged to receive two sleeves K, of phos- 

hor-bronze, containing a large pare of aluminium. 
These sleeves form the movable part of the joint, and 
after being introduced into the casting, are carefully 
packed with a rope, made of asbestos fibre, impregnated 
with black lead. This packing is introdu between 
the casting and the phosphor-bronze sleeve in the same 
manner as ordinary packing is introduced into stuffing- 
boxes ; and the el L is firmly fastened on top of the 
king. The outside end of the phosphor-bronze sleeve 
1s furnished with a screw thread C, to which the end of 
the pipe is attached, so that when the pipe expands or 
contracts, the phosphor-bronze sleeve moves in and out 
of the casting and accommodates itself to the varying 
—_— of the pipe. By means of the gland in the 
stuffing-box and a corresponding ring e”, on the inside of 
the casting, the phosphor-bronze sleeve is very carefully 
aligned, so that its motion in and out is in a straight line. 
In the joints, which we have introduced here, the sleeve 
of the supply main is long enough to give a motion of 
12 in., while that of the return main is about 8in. Inas- 
much as these joints are placed, on an average, as often as 
once in 100ft. or 150ft., and the maximum motion for 
which they will have to provide is only from 4 in. to 6 in. 
it will be seen that there is an abundant margin to prevent 
ag Boer > ——- . ; Lon 
t spring we built an experimental joint of this kind 
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HOT WATER HEATING PLANT AT BOSTON, U.S.A. 
(For Description, see preceding Page.) 
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and setting it up in our shop in New York, put ona 
steam pressure of 450 Ib. to the square inch, and attachin 
a lever to the sleeve worked the joint to and fro for seve 
thousand times, corresponding to several thousand ex- 
pansions and contractions of the pipe. Atthe end the joint 
was as tight as it was in the beginning, not leaking a drop. 

Each one of the expansion joints is placed in a manhole 
(Fig. 7, plan, and Fig. 8, section), so that it is perfectly 
accessible to inspection or repairs. On the fixed end of 
the expansion joint there is a valve. The object of this 
valve is two-fold. Beyond the valve, in the casting of 
the expansion joint is a side outlet, provided with a valve. 
In the growth of the system it will soon be necessary to 
introduce cross-pipes, extending between the main supply 
pipes, passing through the side streets, so as to give a 
tot-waker supply to the intervening buildings. For 
example, there is a manhole at the corner of Devonshire 
and Franklin-streets and one at the corner of Franklin 
and Congress-streets. At each of these manholes occurs 
an expansion joint. At any time it is simply necessary 
to connect this valve at Congress-street with the corre- 
sponding one at Devonshire-street, and then, opening the 
valves, a stream of hot water would flow between the two 
streets, making a cross-connection from which the build- 
ings on those streets could be supplied. 

When it becomes necessary to repack the expansion 
joints (though, to the best of our belief, the packing will 
last a long time), it is only necessary to shut off the valve 
at one manhole and a corresponding valve at the next, to 
cut a section of the main out of the circuit, and by open- 
ing a side valve we can discharge the water contained in 
the main into the conduit (which is provided with a drain 
for this purpose), and then, by blowing a stream of air into 
the manhole, cool it off sufficiently, so that the workman 
can open the gland and introduce a new packing—all in 
the course of a few hours. It could easily be done at 
night, when the demand for heat is a minimum. 


(Zo be continued.) 





THE INFLUENCE OF SILICON IN CAST 
IRON.* 


By W. J. Kerp, Detroit, Mich. ; Analytical Determina- 
tions by H. S. Fiemine, Emporium, Pa., and Epwarp 
Orton, Jun., Victoria, W. Va. 


(Concluded from page 238.) 


VII.—THE INFLUENCE oF SILICON UPON THE CHILLING 
QUALITY. 

MOLTEN cast iron in contact with a body that rapidly 
abstracts its heat becomes white or “chills” at and near 
the surface of contact. This chill varies in depth with a 
certain quality of the iron. Not all irons will “chill.” 
The term ‘ ps | ” irons is generally applied to such as, 
cooled slowly, would be grey, but cooled thus suddenly, 
assume the character either to a depth sufficient for 
practical utilisation (e.g., in carwheels), or only so far as 
to be detrimental. any irons chill more or less in con- 
tact with the cold surface of the mould in which they are 
cast, especially if they are thin. Sometimes this is a 
valuable quality, but for general foundry purposes it is 
desirable to have all parts of a casting an even grey. 

Silicon exerts a very powerful influence upon this 
property of irons, partially or entirely removing their 
capacity of chilling. Examining Table XVIII. we see 
that the chill does not decrease, except in intensity, until 


the silicon reaches 2 per cent. At each addition the chill | 8" 


changes from a lamellar zinc-chill at first to a finer and 
more silky surface, until in the 2 per cent. bars the gre 
is sufficient to permit the depth of chill to be pen ods | 
The chill decreases as silicon increases, until as the 
silicon becomes very high the combination of silicon and 
combined carbon that we have before spoken of (if such a 
combination is the explanation) forms a new chill. 

Table XTX. shows the chills of the four series and the 
pig irons poe examined. We see that as silicon 
increases the chill decreases. This is, however, not alone 
the effect of the percentage of silicon present, but equally 
of the state of the carbon in the iron to begin with. This 
consideration accounts for the lack of a regular decrease 
in the pig irons. The chill in these pig irons depends 
more on some influence during the smelting, which caused 
the proportioning of the combined and graphitic carbon, 
than upon any difference in chemical constitution. 

In the above Table the grey base alone has a chill about 
fin. deep. As it contained 1}per cent. of silicon, the 
further addition of another equal amount brings the chill 
down to less than ; in, 

To show more clearly that it is not the percentage of 
silicon alone, but also the peculiar state of the carbon, that 
determines the depth of chill, we introduce Table XX., 
representing the chills of the 24 r cent. silicon series 
used before. If the removal of chill is the thing desired, 
there is reason for a careful selection of the ferro-silicon 
by which the silicon is added. In all these tests the 
F*M base with a # in. chill was used. 

If we were to use for foundry castings irons taking a 
deep chill we should not be able to take out all the chill 
by the addition of silicon, as this would take more than 
3 per cent. Si, which has already been shown to be too 
high for a foundry mixture. Therefore, to obtain cast- 
ings without chill the initial irons should have the least 
possible amount of chill. Again, silicon cannot be de- 
pended upon to give unvarying results. The tendenc 
of the carbon is to hold persistently to the state in whic 
it exists in the pig. A certain percentage of silicon in 
the casting or in the pig does not by any means insure 
an iron of a given grain, or of a given yepth of chill. 

It is so absolutely impossible to know the peculiar dis- 
position of the carbon in pig iron bought in the open 
market, and therefore to . able to judge how much 

* Paper read before the American Institute of Mining 
Engineers, 





silicon will produce a given effect, that the only satisfac- 
tory way is to purchase pig iron that, used alone, will give 
as nearly as possible the desired qualities to the castings. 
It is then an easy matter to tone up the iron with a little 
silicon, if necessary. As a general rule high silicon irons 
do not show any chill when melted alone. 


VIII.—Tue Inrivence or Sruicon upon F iurprry. 

Under this head we can do little more than produce the 
records of fluidity of the irons already considered. 

These records are a measure in inches of the length that 
a strip ;§, in. thick will run when poured from one end 
lying horizontal. The mould is 12in. long. We cannot 
as yet think of any better test. If the temperature of 
the melted iron is less at one time than another, the 
fluidity for that cast is less. In judging of the fluidity of 
any gy brand of iron we take the ono of a large 
number of tests, XXI. seems to 
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prove that when silicon is mixed with irons previously low 
in silicon the fluidity is increased. Table XXIL proves 
the same thing, and brings out another point, viz., the 
fluidity is somewhat dependent upon the amount of 
graphite that there will be in the final casting. 

On account of the large amount of graphite introduced 
with jthe 4 per cent. Pencost, cheng the percentage of 
silicon is the same as in the first series, we see that the 
fluidity is slightly greater. The two FM series contain 
much more carbon and more graphite than the white 
series, and, as we would expect, we find the fluidity 
eater. The graphite in the 4 per cent. being less than 
in the 10 per cent. ferro-silicon, the fluidity of the fourth 
series should be, and is, greater than of the third. We 
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Silicon irons have always had the reputation of impart- 
ing fluidity to other irons. This comes, no doubt, ae 
the fact that up to 3 or 4 per cent. they increase the 
quantity of graphite in the resulting casting. 


IX. Tuer INFivence or Smicon uPpoN GRAIN. 


Under this head we employ the fracture of the chilled 
end of the square test bar, as a, Fig. 2, to show the grain 
of the chill, as well as the appearance of the transition 
from chill to grey ; also the fracture of a thin strip b with 
a rib on its underside which is a very sensitive intication 
to the eye of any slight variation in the quality of 
the metal; also the fracture of the thin bar e, which 
was cast with the square bar. (Of this and the ribbed bar 
the accompanying res show only one-half of the bar ; 
but the two edges of the thin bar are hardly ever alike.) We 
also show the central cross-fracture of the square bar d. 

The fracture of these sections indicates to the eye the 
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| effects which have been described in previous parts of this 
paper, and shows the influence of the silicon upon the 
carbon ; and of the silicon itself in the change of colour 
and in the altered character of the crystallisation. 

Fig. 2 shows the perfectly white fractures of our white 
base, and also the blowholes almost always present when 
the metal is melted alone. (The corner d was lowest in 
the mould.) Fig. 3 shows the fracture of F*M grey base. 
The chill a is from 4 in. to ? in. deep. The edges of both 
the ribbed strip b and thin strips ¢ are white, the centre 
being a very fight grey. Observe that the grey is sur- 
rounded by the white, indicating that the coldness of the 

| mould caused the whiteness, and that the separation of 
| graphite at the centre was on account of the centre being 


Table XVII . 
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Table XIX 

aie WHITE BASE GRAY BASE FOUNDRY 

Pencost 10.34 Pencost 4.36 Pencost 4.36 Pencost 10.34 PIG IRON 
NO. TEST 344 | 345} 346 | 347 | 340) 344 | 342 | 343) 348 | 349] 350 | 354) 952 | 353 | 354) 355) 144) 175 | 144) 176 
SILICON col es} os] = oo =| oa el=iszlesiziziaiz 
tn Test Bor_ || S| &] S| 3] S| 3) 3) 3] 3) 3) 3) 3) 3) 5) 5) 3) 3/8) 3/3 
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have before remarked that silicon introduced while the 
iron is in the blast furnace acted more forcibly than when 
artificially introduced. In this Table the series of pig 
irons show this to be true. 

Table XXIII. shows that it is not the percentage of 
silicon, but the state of the carbon and the action of 
silicon through other elements, which causes the iron to 
be fluid. Of this proposition Table XXIV. presents 
further proof, showing that too much silicon may cause 
the iron to be thickly liquid, This Table gives results 
from Pencost iron. 


hot longest. The cross-fracture d is in this case darker 
at the corners and in the centre, showing most combined 
carbon between these portions. Quite often in this iron 
this is reversed, the centre being light and the corners 
having aslight chill. Often with this base the strips b 
and ¢ are almost, or wholly, white. The chill is like zine 
erystallisation, only more “T Irregular white and 
dark patches mix where the chill ends. In our tests it is 
the change in appearance of the fractures of these two 
base irons of Figs.-2 and 3 that shows the influence of 
silicon. It is extremely difficult to show the grain of a ferro- 
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silicon. Fig. 4 represents reasonably well the fracture of 
10 per cent. Pencost (401). Other ferro-silicons would be 
more or less flaky, or more or less white with still a flake, 
or a black surface covered with shining dust, or with 
flakes so small as to look very little like flakes, Ferro- 
silicons generally show no chill, but carry the same grain 
to the chill-surface, and the same grain in the thin as in 
the thick castings. 

To illustrate the change produced by silicon we will 
give the appearance of the oletes of the bars in the 
series in the tables with numbers 340 to 343, where silicon 
runs from 1} to 3 per cent. In this series the white base 
(Fig. 2), and the ferro-silicon containing 4.36 Si were 
used, Fig. 5 shows the grain after silicon has reached 
14 per cent. (340). The chill runs 1} in., though black 
grains begins to show at ;°, in. The strip b is tin-white, 
as is also the thin strip ¢, with the exception that near 
the centre of the bar the surface is a light grey. The 
square bar is composed of grey and white blotches, irre- 
gular in shape. 

Fig. 6 is the 2 per cent. member of this series. The 
chill is nearly flat. The change from white to grey is 
sharper, and the depth is only one-half as deep as the 
last. The strip) has the surface grey, and grey spots 
appear near the centre. The thin bar c has its flat surfaces 
grey with the centre white with a faint mixture of grey. 

he square fracture is a perfect mottle, the white lines 
being dim. These white network lines are more promi- 
nent at the surface of the casting. Fig. 7 is a representa- 
tion of the 24 per cent. member of this series. The chill 
is only one-third as deep as the last, but more flat and 
white, and the division between white and grey is still 
sharper. The bar 6 and the thin strip c have a grey 
centre with a light grain at surface, the white increasing 
so that at the edges the bar is white. The grey centres 
are a beautiful mottle. The square fracture is still 
darker than the 2 per cent. fracture, and the white thread 
lines of the mottle are more indistinct. 

Fig. 8is the 3 per cent. member of this series. The 
bars 6 and ec are grey mottle, but the white at the edges 
is more prominent than in the last set, also instead of 
white surfaces this set has black soft surfaces, showing 
more graphite at the surface than the 2% series. This 
shifting of the graphite from one part of the casting to 
another is a peculiarity of silicon iron when mixed with 
other irons. To further illustrate this last-mentioned 
tendency of silicon, drawings of a few of the 24 silicon 
series will be shown. A drawing of each member of this 
series would be interesting, as no two are alike; but 
the whole may be grouped under three general kinds of 
fracture. 

Fig. 9, which is the fracture of 448, fairly represents 
also 452, 453, and 454. The chill is white, fine and silky, 
and 4 in, deep. The strip is a common fracture in silicon 
mixtures where only two irons are used. The surfaces area 
jet black, and the centre of the rib intensely black, with 
silver dust appearance. The nose of the rib is often 
brilliantly white and in this case is bounded by a jet 
black surface. The thin strip ¢ will bear the same de- 
scription, except that all bounding surfaces are black, 
leaving white cores near the edges. The square fracture 
is a very dark spongy grain, darker at corners. This set 
shows the deposition of graphite on the cooling surfaces, 
and the uniting of silicon with combined carbon in the 
centre (if this is the correct explanation). These intensely 
black surfaces would indicate to the eye the softest black 
grain, and that the silver dust might be brushed off ; but 
the scratch of a sharp point brings out a pure silver white 
line, showing that the silver ins are the pure metal 
shining through the thin black coating. The metal, if 
polished, is very white and the grain very dense. The 
peculiar colours and the variation in the depth and 
appearance of chill in these 24 per cent. tests, show the 
effect of 24 per cent. of silicon, only either the silicon or 
the carbon, or both, in each ferro-silicon, is in a different 
state, and therefore produces different effects. 

Fig. 10 is the fractures of test 450, and represents fairly 
447, 451, 455, and 456, although, as we said before, the 
epee and shape of dark and light may vary. This 

erro-silicon was ‘‘Govan,” and we suppose it is under- 
stood that the base in all of these 24 per cent. mixtures is 
FLM. The chill is almost entirely wanting, black grains 
running clear to the surface. In such a case we average 
the chill, and in this case call it ysin. At the back of 
this chill the grain is intensely black, like lampblack. 
Further back the true grain sppears. The strip } has 
intensely white edges. The grain at the back of these 
edges is like lampblack, and the grain is also as black on 
the nose of the mb. Inside these dark parts is a brighter 
and more open grain, but at the centre is a sharply-defined 
black spot. The thin strip c has an even open grain with 
black edges and surfaces. The square fracture is a perfect 
dark sponge, darker at the corners and edges. The last of 
the 24 silicon series that we shall illustrate is the one where 
Dayton silicon silvery iron is mixed with FLM. It is 
shown in Fig. 11 (449). We introduc» this because it lacks 
the peculiarities exhibited in all the other figures. The 
chill is nearly nothing, yet is a true chill; we average it 
at ;$5 im. At the back of the chill for 4 in. the grain is a 
distinct mottle, with each white boundary complete. At 
the back of this the grain is a dark sponge. The strips } 
and ¢ are a similar mottle, only the white lines are more 
distinct than in the chill fracture. The square fracture is 
a perfectly even dark spongy grain. This set of fractures 
shows the most perfect grain of any member of the series, 
though a 24 per cent. cast with 14 per cent. ‘‘ Pencost” 
ferro-silicon is about as perfect. 

e intended to represent the grain of one or all of the 
four pig irons shown in the Tables from 14 to 3 per cent. 
silicon ; but the fractures would show exactly like Fig. 11, 
except that the depth of chill varies. Both 144 and 141 
have an open spongy grain, while 175 has an indistinct 
dark mottle, and 176 a larger and more distinct mottle. 
In all these pig irons there is no variation in the grain in 


b, ¢, or the square bar, except that in 144 there is a slight 
chill on the edge of b, and this same strip in 175 has a } in. 
chill on each thin edge. Tests 141 and 176 are even grey 
throughout. The peculiar chilling © ged due to silicon 
is apparent in all of the Tables. e perfection of the 
grain of pig irons, and the absence of the uliarities 
observable in mixtures, leads us to say again that it is 


so simple. Each of the irons which the founder uses will 
—— peculiar tendencies in the blast furnace, which 
wi 


exert their influence in the most unexpected ways. 
A review of Table VI. will show how wide is the range 


of strength in the five 2 per cent. silicon irons shown, due 
to the peculiar state of the carbon in these irons when 
they came from the furnace. There is no typical com- 



































































































































































































































































































































































































































Table XX 
Test of Fe Si 36 | 397 | 403 | 140 | 214 | 398 | 243 | 224 | 35 | 39 | 396 | 401 
Name of a r=) | 
FERRO-SI 2 3 % 8 |g 3 &!|& 3 3 & 8 
used with a | 8 3 4 | a] & 2|%3 o e| § 
FLM eleglaeal|al slate |e |e el] ala 
SILICON Siszi|s3|2/2/8/}8/]8/82/2)/)8)]8 
in Ferro Silicon ee ee ro ed ee si <- 31s 
NO.TEST 441 | 850 | 448 | 449 | 450 | 454 | 452 | 453 | 454 | 455 | 456 | 354 
Inches 
80 
an 20 
= 
= 
z 40 
.00 
Table. XXI 
wo.or est |] 876] 193] 194] 195] 196] 197] 198 | 200| 2o1 | 200 | 300 | sau | 392 | 903] 304 | a95 
Percentage of Silicon’in Test Bars, 
zisis|zlsis|slalsig/sia/alal2 
Pr Ps had ded cd ed dd ed cd cd cd ed 
3 a = 
z 
a $}— 
a 
a 4 
i 2 
0 
Table XXII 
MIXTURE WHITE BASE GRAY .BASE FOUNDRY 
Pencost 10.84 Pencost 4.86 Pencost 4.36 Pencost 10,84 PIG TRON 
No. TEST |} 344| 345 | 346 | 347 | 340 | 341 | 342 | 343 | 343 | 349 | 350 | 354 | 352 | 353 | 354 | 355 | 144 | 175 | 141 | 176 
SILICON |] col eax} es} | o| ] SiSisSiagi=isisisizisie2 
intest Bar) | =|} 3] 2) 8/3) 3) 3/3/35) 3)/3/3/5/2/ 38) 2/813 
+ Inches 
eo, - 
se it 3 \e.| 212 
uw 0 ala A | & 
Table XXIII 
Name of a 7 Pr » 8 a B 
Ferro siticon |] 2 | $ | | § | g | 8 &| & #| 3 & ° 
used with a 8 8 ES > a M4 z i 3 E a 
Fm. fz | ala |aAl|s | ala |e} eB |e] e | am 
SILICON 3 8 s 2 2 8 s & oa be % 
in Ferro Silicon ry a = = _ = Ss 
NO. TEST. 447 | 350 | 448 | 449 | 450 | 454 | 452 | 453 | 454°] 455 | 456 | 354 
Inches 10 
a 5 
SE 
_— 0 
Table XXIV 
Silicon in Test-Bar 4.35 | 6.75 | 8.07 | 927 | 10.29 | 10.83 | 11.68 
™ NO. TEST 397 398 399 400 401 402 403 
> @ 1st. Remelt 
ES SN Bars 975 | 900 | 450 | 2.80 | 2.87 | 2.75 |—— 
32 
ee WW Bars 40.62 | 837 | 1.87 | 9.50 | 9.42 | 6.62 | 8.00 
° - 
Sad. Remolt no.rest | 405 | 406 | 407 | 408 | 409 | 40 | aif 
Silicon in Test-Bar 4.25 | 6.57 7.99 | 9.34 | 10.24 } 10,76 | 41.48 


























more desirable to obtain the proper proportion of silicon 
in the pig iron to be used than to seek to produce it by 
subsequent mixing. 


X.—GENERAL REMARKS. 

From the statement in Professor Turner’s papers, that 
the maximum strength occurs with just such a percentage 
of silicon, and his statement that a founder can, with 
silicon, produce just the quality of iron that he may need ; 
and from his naming the composition of what he calls a 
typical foundry iron, some founders unacquainted with 
the action of silicon, have inferred that if they knew the 
percentages of silicon in their irons and in their ferro- 
silicon, they need only mix so as to get 2 per cent. of 
silicon in order to obtain, always and with certainty, the 
maximum stre 





ngth. 
We have shown that the solution of the problem is not 





position for cast iron made by mixture; in the Table 
referred to, the chemical composition of all the 2 per cent. 
irons is essentially the same, and yet the tests show the 
greatest diversity among them, physically, F ‘ 

We have seen, however, that a white iron which will 
invariably give porous and brittle castings can be made 
solid and strong by the addition of silicon ; that a further 
addition of silicon will turn the iron grey; and that as 
the greyness increases the iron will grow weaker ; that 
excessive silicon will again lighten the grain and cause a 
hard and brittle as well as a very weak iron ; that the 
only softening and shrinkage lessening influence of silicon 
is exerted during the time when graphite is being pro- 
duced, and that silicon of itself is not a softener, or a 
lessener of shrinkage, but through its influence on carbon, 
and only during a certain stage, it does produce these 
effects, 
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ComPiLeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the ification Drawings is stated 
in each pha hy the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount It gps and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the pt of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the opt a yplet ification, 
give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


13,119. C, Whitfield, Kettering, Northampton. An 
Improved Eccentric Press, (8d. 2 Figs.) September 28, 
1887.—The object of this invention is to get, without undue wear 
or strain, the thrust in line with the axis of the plunger. B is the 
driving shaft fitted with a wg of fast and loose pulleys B! and a 
flywheel B? and pinion B%, C is the eccentric shaft carrying 
eccentrics Cl at its opposite ends, and having aspurwheel C2 keyed 
to it, which gears into the pinion B%, and transmits rotary motion 
from the driving shaft to the eccentrics, whereby an oscillating 
motion is imparted to the rods Dl. Thus far, the press corre- 
sponds, in its eas features, with those in common use, but in 
order to provide for the thrust of the connecting-rods in line with 
the axes of the plungers, the latter are made hollow, and con- 
nected with their respective rods in a similar way to that adopted 
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in trunk engines. The plungers D, thus connected, work in 
guides A2, cast with the framing, and situate immediately below 
the eccentrics, being made about equal in length to the plungers 
minus their length of stroke, thereby insuring the smooth working 
of the plungers. These trunk plungers are fitted with adjustable 
blocks B? for imparting pressure to the cutters placed beneath 
them. The block and its plunger having a screwed connection, 
the block may be readily adjusted in height to suit the depth of 
cutter used, and when adjusted its position may be secured by the 
clamping screw d. The plungers come into action alternately, and 
the lines of their axis would, if extended upwards, pass through 
the centre of their respective eccentrics, thereby insuring a direct 
thrust. (Sealed April 9, 1889). 


14,608, A. Davy, Sheffield. Improvementsin Power 
Hammers, (8d. 2 Figs.) October 26, 1887.—This invention 
relates to self-acting valveless power hammers wherein the piston 
A is fitted in a cylinder B whose lower end, when the hammer is in 
work, is always open to steam pressure, the steam being circulated 
through a port C from the lower to the upper side of piston, and 
thence exhausted through a port D, the position and length of the 
ports and the length and stroke of piston being so arranged that 
one or other of the ports shall always be closed by the piston. The 
length of piston is about equal to its stroke, and the area of its 
upper face is so much greater than that of its lower face, that the 
steam acting thereon will be able, supplemented by the momentum, 
to overcome the live steam acting on the lower face, sufficiently 
to maintain the downward impulse of said piston. The cylinder 
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is supplied by a pipe E. The passage C has, at its opening to the 
lower end of cylinder, an area equal to that of the steam pipe, and 
its length in the direction of the length of the cylinder is equal 
to half the stroke of the piston. The exhaust port D is of similar 
shape and dimensions, and is so situated as never to open to 
the lower side of the piston. The | yey at half its upward 
stroke, bo ame to uncover port C, and the steam passing to the 
upper end of cylinder and acting upon the larger area of the 
piston, overcomes the steam pressure underneath and drives 
the piston down. When the piston has arrived at half its down- 
ward stroke, it begins to uncover the exhaust port D, allowing the 
steam to escape gradually, the pressure on the underside of piston 
ultimately prevailing, whereupon the cycle of operations is 
completed. (Sealed De 21, 1888). 


6163, F, H, Daniels, Worcester, Mass., U.S,A. Im- 





Efovements in Ree paratus for Rod Rolling 
(8d. 3 8.] April 25, 1888.—In this invention, A is the 
main axle mounted in bearings on a frame B, and provided with 
arms a, which carry the reels C, revolvable thereon, and having a 
circular row of guard fingers, or a peripheral rim, within which 
the coil is formed and confined, being received direct from the 
finishing rolls E through the guide G. A wheel F on the driving 
shaft imparts motion to the reel. A clutch on the drivin 
engages a loose wheel with a wheel on shaft A. J is a plate or 
circle serving as a brake for stopping the rotation of the reels when 
moved from an upright position, and is connected with the frame, 
and disposed to bear against the periphery of the reel plate. K is 
a guard or director, within which the reels swing, and serves to 
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confine the coil of rod within the receptacle C while inverting it. 
The coil is deposited on a platform L as it drops from the reel, and 
S are shears adjacent thereto for cutting off the rough ends of the 
rod, and operated by a crank on shaft M, driven by a band from 
the driving shaft. When the rod is coiled, the clutch is thrown 
in, and partial rotation of axle A effected, swinging arms a and 
reels C in the direction of the arrow, and reversing the position 
of the reels, which are thus alternately brought into position for 
receiving and discharging the coils. As the swinging commences, 
the periphery of the reel is brought into contact with the brake 
J, thus beg ed its rotary motion, the other reel being re- 
leased from the brake and brought into engagement with driving 
wheel F. (Sealed August 10, 1888). 


6164, F. H. Daniels, Worcester, U.S.A. Im- 
Bement in Ree Apparatus for Rolling 
(8d. 4 Figs.] April 25, 1888.—According to this inven- 

tion, A denotes the reel head or coil receptacle, eae of a 
plate having a series of pins a, which reel is suppo on a shaft 
Al provided with a friction wheel C, mounted in bearings on an 
oscillating frame B, which is — with trunnions B! resting in 
bearings on the main frame D, so as to permit of said frame B, 
with the reel A, being tilted down to effect the discharge of the 
coiled rod therefrom. The frame B is provided with a segment B?, 
engaging with a rack E, mounted in guides, to operate back and 
forth, and connected with a piston-rod F, worked by pressure in 
a cylinder F1, under control of valve mechanism. A friction wheel 
Cl meshes with the wheel C for imparting movement to the reel, 
by means of the gearing H!,I. J isa brake arm carrying a bear- 
ing shoe which presses against the surfaces of wheel C, for stop- 


h 


Boibd 








ping the reel when C and Cl are separated. It is hinged at one 
side to the frame B, whilst its opposite end is cc ted by a link 
to the upper end of a lever L, fulcrumed on frame B. The depen- 
dent arm of L has a weight L1, the said lever being so arranged, 
that when the frame is tilted the — end is a 
thereby forcing the brake against the surface of C. e rod is 
delivered to and coiled upon the reel while it isin upright position, 
the reel is then lowered and brought into position to facilitate the 
discharge of the coiled rod therefrom, by tilting the frame B. 
This action is effected by drawing back the rack E by the 
hydraulic piston, which swings the segment, and lowers the reel or 
coil receptacle, so as to present the coil at a position where it can 
be conveniently hooked off. When the reel is in operation, the 
friction surfaces of C and Cl are forced together by the pressure 
exerted in cylinder F1, hence pressure can be applied for fm 
any desired degree of tension or frictional contact. (Sealed August 
10, 1888). 





HAND TOOLS. 
15,115. W.J.and C, T. Burgess, Brentwood, Essex. 
Improvements in Lev: (8d. 5 Figs.) November 


r Presses, f 
5, 1887.—This invention has for its object to provide a portable press 
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for pressing hay, cotton, wool, &c. An upright B is secured by a 
in to one end of the bed A, and is provided with ratchet teeth C. 
is the top plate formed of parallel boards secured to the under- 
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side of two bars which come on the opposite sides of the end 
= hts. E is an iron bar secured to the top of each of these bars, 
which projects beyond the uprights, and is formed into a UJ bend, 
and F is a round iron bar iaid in these bends. On this bar are 
ivotted links G, to which the end of a lever H is jointed. A pawl 
is pivotted to links G, and coupled to the > ige of the lever 
by alink J. Another pawl K turns on bar F, and gears by its 
weight with the rack teeth, to prevent return movement of the 
top plate after it has been forced downwards, When material 
such as hay has been laid on the bed, and the plate D laid on the 
top of the hay, the inner end of lever H is allowed to drop into 
the position shown by full lines in Fig. 3, and pawl I engages with 
one of the teeth at a point below the bar F. The long arm of 
lever H is then forced downwards, and the parts are moved into 
the position shown by dotted lines, when the bar F will be drawn 
downwards a considerable distance. The outer end of the lever is 
in raised, and the pawl I made to pass below a fresh tooth, and 
the operations are repeated until more power is required for 
further compression. e inner end of the lever is then raised so 
that the pawl is brought above the bar F, and its outer end again 
drawn down, the bar F being forced down a com tively small 
distance, so that the power to compress is greatly increased. The 
outer end of the lever is again raised and the pawl made to 
below another tooth, and the operations repeated. The bale is 
then lashed in the ordinary manner. (Sealed November 16, 1888). 


C. H. Robinson, St. Paul, Minn., U.S.A. Im- 
rovements in ibe ders. (8d. 6 Figs.) April 
4, 1888.—The expander comprises a metallic head A, having its 

lower portion B reduced and encircled by a collar C adapted to 
be freely rotated around B, but prevented moving longitudinally by 
a set screw a, fitting a circumferential groove b. The collar C is 
provided with lugs c, forming stops to rest against the flue sheets 
or boiler-head, and support the expander in its proper place in 
the tube. The head A and portion B are cast solid, with a central 
bore D, and channels E, extending radially and laterally through 
the head, and communicating with the central bore. Into each 
of these channels is inserted an expanding roller F, each roller 
being greater in diameter than the thickness of the metal of the 
head between its exterior surface and the bore, so that when 
arranged as in Fig. 4, they will project into the bore, and beyond 
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the exterior of the head. Stop pins e enter circular recesses d 
formed in the upper end of each roller, to prevent the latter falling 
out of the radial channels when the implement is not in use. In 
using the implement the expander head is inserted into the tube 
to be expanded ; a tapered mandrel Gis then driven in from the 
outside through the central bore. The mandrel being smaller in 
diameter than the central bore, acts only on the rollers and forces 
them outwardly against the interior surface of the tube. The 
mandrel is then rotated in the head, carrying with it the head 
which turns in the collar C, and also the expanding rollers, which 
are thus brought in contact with all portions of the interior sur- 
face of the tube, and press it very tightly against the edge of the 
flue sheet or boiler head, thus forming a steam-tight joint between 
the tube and the flue sheet or boiler head. (Sealed August 10, 
1888). 


6386. J. Lee, London. Improvements in Spades, 
(6d. 6 Figs.) April 30, 1888.—The object of these improvements 
is to give greater strength to the upper part of the blade, and an 
increased area of bearing surface for the foot when forcing it into 
the ground. In making the spade, a piece of metal is used capable 
of forming the blade A and the whole or part of the socket B, a 
sufficient length being left to allow the upper edge a! to be turned 
or curved round and downwards as shown, so as to entirely remove 
the keen edge from the tread of the foot, and in place thereof to 
supply the broad more or less curved surface a3 at the top. The 
part a4 is so raised as to create a flange bead or corrugation which 
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leaves the hollow a? running from each edge up te the centre 
swell at the foot of the socket. This bead gives considerable 
stiffness tothe blade. In some cases the hollow a? may be dispensed 
with. The exact curve of the upper edge may be somewhat varied 
without entirely changing its character, such for instance as 
shown at Fig. 4, where the top part a is flatter. These spades 
may be stamped, pressed, or forged, or partly pressed and partly 
forged, and may be made from any suitable material, though 
tough steel is preferred. In cases where a separate socket is used 
and fastened on to the blade A, there is no projection left at the 
ie. out of which to form the socket. (Sealed August 10 
888). 


ROLLING. 


3006. A, Laundry, Montreal, Canada, and H. H. 
pe St. La 2 U.S.A. An Improvement in 
us for Man ; Twist Augers and 

such like Articles. (6d. 4 Figs.) February 29, 1888.—This 
invention relates to the construction and arrangement of dies, 
made with diagonal ribs, and set face to face, so that when the one 








is moved parallel to, the other, a round bar is rolled between 
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them and has imparted to it the helical twist form required for 
so-called “ pods” of augers, and such like articles. (Sealed June 
29, 1888). 

7299. J.T. King, Liverpool, (A. /. Day, Pittsburg, 
Penn., U.S.A.) Improvements in and Applicable to 
Apparatus for & Metal Rods, (6d. 2 Figs.) 
May 17, 1888.—In rolling metal rods, as commonly practised, the 
metal, as itis reduced in diameter and increases in length, elongates 
in the form of loops, extending from the delivery side of one pair 
of rolls to the receiving side of the next pair, and as the loops 
elongate, there is always difficulty in controlling them and pre- 
venting their kinking, and the object of this invention is to 
diminish such evils. This is accomplished by means of a guide 


Fig 1 





trough c, extending from the delivery side of a pair of two trains 
of rolls a and b, and in a direction transverse to their axis, the 
trough being open at the side or top, so that as the metal loop d 
elongates, that branch of it which is next to the first pair of rolls 
shall travel within the trough, and be guided thereby, thus being 
age from spreading over the floor of the mill. Two or more 
oops can be successfully guided at once by the trough, and 
the mill can be operated with little labour and with safety to 
the workmen, The guide trough is made tubular in cross-section, 
as shown in Fig. 2, with an opening at the side for the passage of 
the wire loop, (Sealed August 31, 1888). 


MOULDINC AND CASTING. 


4176, J. Kudlicz, | ae genre Bohemia, and J. 
Ahlemeyer, Bilbao, Spain. Improvements in Mould- 
ing and Casting Metal Pipes and other Articles of 
Cylindrical Form. (sd. 15 Figs.) March 19, 1888.—The 
purpose of this process is to so construct the main part of the 
exterior mould that it can be employed repeatedly, the mould 
flasks being constructed so that the cast pipe can readily shrink 
when cooling, without injuring the main part of the mould. For 
socket pipes, a main cylindrical part a is employed, made of two 
portions, the lower half of which is cast with trunnions b for 
rotating the complete flask, and provided with binding screws x 
and guide pins. It can also be divided crosswise at ¢ for socket 
and spigot joints, as well as flanged pipes. Both halves are pro- 
vided with planed ribs / which serve for fitting the “oh sal 























together. The inner periphery of the flask, Figs. 4 and 5, has 
longitudinal grooves for conveying away the gases, which escape 
through holes d. The covering piece f is turned at its under 
surface for placing it upon the part a and receiving the head t of 
the core spindle s. k is a guide bracket for the upper end of 
spindle s, and dare binding screws which press the disc ¢ against 
the lower part of f. The end of the core for pouring the fluid 
metal, where the opening vanishes into the mould, is reduced to a 
thin annular portion n, which, as the iron cools down, breaks off 
owing to shrinkage, whereby both portions are detached from each 
other automatically. After every run of metal, and after subse- 
quently removing the pipe and setting the flask up again, the 
mould is placed vertically and blackened by means of acylindrical 
brush, and then allowed to dry for a short time by means of the 
heat which it has absorbed. (Sealed August 24, 1888). 


4363. K. Thien, Warsaw, Russia. Improvements 
in or relating to the Method of Pre Moulds 
for the Cast: of Pipes and other Objects, [id.} 
March 21, 1888.—The improvement consists in heating or warming 
the firmly packed hollow iron or metal model, which causes an ex- 
pansion of the same. When the model has been allowed to cool and 
contract, sufficient space is formed between the mould and model 
to allow the model to be drawn out of the mould without damaging 
the latter. The stoves used for drying the moulds may also be used 
for warming the model, and the cooling of the warmed model may 
be attained by passing a current of cool air therethrough. (Sealed 
July 6, 1888). 


5293. B.D. Martin, Oakengates, Salop. Senreve- 
ments in the Founding or ture of Chill Rolls. 
{8Sd. 6 Figs.) April 10, 1888.—Chilled surfaces are produced on 
rolls by casting upon a central barrel 0} a roll, by means of an outer 
sand mould, a cylinder, which is chilled by being cooled, and by 
the central metal body. (Sealed August 10, 1888). 


PUMPS. 


6249, J. C. R. Okes, London. Improvements in 
Valves and Valve Boxes for Pumps, (8d. 10 Figs.) 
April 27, 1888.—These improvements relate particularly to pumps 
for pumping sewage or other fluids of a thick consistency. Hollow 
Co A are actuated by steam cylinders B through rods C ; D 
yeing the suction and E the delivery boxes, which, with the 
plungers, are provided with valves F of similar construction. An 
opening G allows the valve F, its plate H, and seat I to be readily 
introduced and removed from the box, and is provided with a 
cover Gl, The valve may be either a flap, or flexible centre 
spindle valve, and with its plate and seat may be removed bodily 
from the valve box. The valve plate H, or the box, is provided 
with a rubber ring J to insure a tight joint, and the said plate is 


be thrown upward through the suction box, or the plunger or 
delivery box, as the case may be, so that there will be less chance 
of the valves choking. The boxes are provided with external lugs 
M through which work set screws N a upon the a edge 
of plate H, so as to securely hold the latter in position. The holes 
through which the screws N work are at such an inclination as 
to exert a pressure on the valve plate in a corresponding direction 
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to the outward curvature of its sides, and thus bring such pres- 
sure within the base of the plate, whereby all chance of the plate 
tipping up, which might otherwise occur from one screw being 
screwed too far inward, and the consequent risk of breaking the 
plate by screwing home the screw bearing upon the opposite edge 
of the plate, will be avoided. (Sealed August 10, 1883). 


13,589. S.B. Wilkins, Edinburgh. Improvements 
in the Construction of Portable Hand Pumps. (8d. 
4 Figs.| October 7, 1888.—The improvement consists in ops nag | 
the pump in a pail or cistern from any position that will allow it 
to oscillate or vibrate when brought into use. Ais the cistern, B the 
pump, C the oscillating bracket and discharge pipe, and M asocket 
for carrying end of oscillating bracket. Q is the discharge nozzle, 
R a socket for gland and discharge pipe, and 8 the gland with 
screwed end to fit the socket. Fig. 2 is an elevation of the pillow 





block P in which a shaft H revolves, the pillow block being sup- 
ported by a bracket I, and K is a bracket for the hand to rest on 
to steady the pump when working. L are handles for assisting 
persons to carry the cistern and pump. N is the driving handle, 
and O its arm secured to the driving shaft. D is the cover 
and guide for piston-rod E, which latter is connected by crank-pin 
F to the plate disc or wheel G. By allowing the pump to oscillate 
when working, a great amount of labour will be saved, and the 
arrangement can be easily applied to any existing hand pumps at 
a reasonable cost. (Sealed August 31, 1888). 


MISCELLANEOUS, 


11,442. F. Auspitz, Vienna. Improvements in 
Machines for Washing, Peake’ and Calende: 4 
Capable of Use also, if as a Table. (8d. 
8 Figs.) August 22, 1887.—Fig. 1 isa vertical section of the 
machine, Fig. 2 a plan of the interior, and Fig. 3 shows the driv- 
ing mechanism. is a frame Legs supported by four legs A, in 
the centre of which is a circular hole in which is fixed a tinned 
sheet-iron vessel K, at the bottom of which are attached bars S of 
wood of prismatic section. Y isa removable lining supported by 
tinned iron rings B, having ye agpmar V, V1. These rings are 
provided with round holes and the projections with square holes, 
in which the ends of vertical angular bars h are fixed, as shown in 
Fig. 4. Instead of the vessel K, a round tub may be employed, 
the inside of which is ribbed, as shown in Fig. 5. A central shaft 
D carries a beater C, consisting of a cross-piece E from which 
depend two wooden ribbed blocks W. On shaft D is fixed a 
toothed wheel r, in gear with a segment 71, and this wheel and the 
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beater receive rotary motion in opposite directions alternately 
through a rod, crank, and shaft, from a handwheel Al e 
vessel K is covered by a wooden lid, a tight joint being made by a 
rubber ring X. The wringer consists of two rollers, the lower one 
of which works in bearings oy es by bars f, the upper one 
being pressed against the lower pape F. The bars / are con- 
nected by a sloping piece of w g. ware forked brackets for 
fixing the wringer to the machine. The mangle consists of a box 
G, with horizontal and vertical partitions, whicn can be moved 
out of the way when required. A transverse opening in the hori- 
zontal position, allows two rollers Z, inside G, to come in contact. 
The shaft of the lower roller is provided with a flywheel and crank 
handle for rotating it, its motion being transmitted to the upper 
one by toothed wheels. The upper roller is pressed against the 
lower by adjustable springs and set screws. The box G is pro- 
vided with a cover H, which forms the top of a table. (Accepted 
June 12, 1888). 


in Part Applicable to other Boring Machines, (8d. 
8 Figs.) January 6, 1888.—In the boring machine represented in 
Fig. 1, a central screw a is provided with a shoulder which abuts 
— cupped, dished, or curved plate springs b, Fig. 2, 
which give a certain elasticity to the pressure of the drill or bit 
upon the rock. These springs b are composed of steel washers, 
stamped to a slightly spherical shape, and are coupled two and two, 
opposite the one to the other. The screw a@ carries a lever c, by 
which it can be turned in either direction for increasing or decreas- 
ing the forward movement of the drill; ball bearings d allow this 
movement tobe made easily during operation, and a bolt e retains 
the lever cin position during ordinary work. As the springs b 
allow the screw a to move back slowly according to the hardness 
of the rock, the position of bolt e is regulated by means of a 
set screw, in such a manner that the lever ¢ moving back with a, 
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escapes automatically from the control of said bolt as soon as the 
pressure upon the drill becomes too great. The screw a being then 
no longer held, is carried round by friction with the internally 
screwed end of the tubular tool-holder f, which latter ceases to 
move forward until the elasticity of the springs has caused a suf- 
ficient cutting away of the rock to admit of the forward movement 
being again begun. The machine can be operated by hand, 
but is preferably worked by a rotary motor g, whose shaft trans- 
mits the motion to the tool-holder f by means of a pinion and 
toothed wheel h, provided with a key, which slides in a slot cut 
throughout the length of the tool-holder. <A guard 7, attached by 
arms to the frame of the motor, serves to retain the wheels h in 
place and protect their teeth. The motor g is mounted on a 
movable adjustable bracket, which can be secured by a set screw 
in such a position that the motor will not interfere with the work 
of boring. (Sealed August 10, 1888). 


2452. C.H. Mowll, Dover, Kent. Improvements in 
Machinery or Apparatus for Scree or other 
Material, (8d. 3 Figs.) February 18, 1888.—The apparatus con- 
sists of a screen swinging on pivots mounted on a frame, and having 
a pouch formed at one end and a mouth on the other. The screen 
being at an angle, with the pouch end nearest the ground, the pouch 
is filled with the material to be screened, and the screen pulled 
by a winch, or other suitable means, until its position is reversed, 
so that the material flows down the screen by gravitation, the 
larger pieces passing through the mouth into a receptacle, and the 
small falling through the meshes of the screen, into one or more 
separate receptacles. The pouch being thus emptied, the screen 
falls back to its original position. (Sealed March 1, 1889). 


5859. A. are yee London. Improvements in 
the Process of and aratus for Coating Iron, 
Steel, or other Metal Pla with Tin or other 
Me {6d.] April 19, 1888.—This process consists in first 
neutralising any acid remaining upon the surface of the — by 
means of an alkaline solution, then passing the plate between 
rollers of hard material, by which it is flattened and guided 
between a second pair of softer rollers, whereby all the moisture is 
removed, its surface being slightly greased either by the same 
rollers or by passing it between another pair of rollers, so that the 
plates are squeezed dry and greased on their surfaces in one 
operation. The plate is then passed into and through a sufficient 
number of pots or vessels of the melted metal with which it is to be 
coon” without the necessity of any flux. (Sealed August 3, 
1888). 


9591. J. E. A. G e,London. Improvements in 
Fans for Steam Boilers, Ventilating oses, and 
the like, (8d. 7 Figs.) July 7, 1887.—The vanes or blades of 
these improved rotary fans are curved or so formed that, in 
revolving, the air is acted upon in an oblique, curved, or inclined 
direction, as regards the plane of revolution, one edge of the vane 
being in advance of the other. Fig. 1 is an arrangement of a pair 
of right and left-hand fans driven by a omega tandem engine, 
and —— for use on board steamships, for producing forced 
draught, for ventilation, or for other pu . Fig. 2 shows an 
arrangement specially designed for use in the outlet of a funnel 
of asteamship. A is the revolving head, wheel, or disc, working 
upon cast-steel ball bearings, which revolve with the fan, reduce 
friction, and require little or no oil. Motion is given tothe fan or 
wheel by small jets of steam B acting upon the arms formed to 
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receive such jets. By thisor like means, a very high velocity may 
be given to the revolving fan, and a vacuum or draught be pro- 
duced in the funnel or shaft C, which can be increased or 
diminished by varying the speed at which the fan is driven, such 
speed being regulated by cocks or other contrivances on the pipes 
B. The fan is kept in place by cross-stays D, and the funnel is 
rovided with an outer tube. Fig. 3 shows an arrangement of 
an adapted for use in the funnels of steam yachts, launches, 
torpedo boats, &c., for increasing and improving the draught 
through the boilers. Fig. 4 shows the fan applied to the end of a 
ventilator or exhauster, in which steam is introduced at the centre 
B of fan C, and is discha: —- small openings D at the 
circumference of some or all of the blades of the fans, and by its 
+ propels the fan at a high velocity. (Sealed November 23, 
1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 








dish or saucer-shaped, whereby the substance passing through will] 


248. J. O. O’Brien, Manchester. (C. Bornet, Paris.) 
Improvementsin Rock Boring or Machines, 


street, Strand. 
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RAILWAY ROLLING STOCK AT THE 
PARIS EXHIBITION. 
(Continued from page 242.) 

Tue Paris and Orleans Railway Company show 
one of the most beautifully finished carriages in the 
Exhibition, this (A Tw. 982) being a double-bogie 
vehicle with longitudinal passage running along 
one side of the body from end to end. From this 
passage open seven compartments each seating six 
first-class passengers, so that the number of pas- 
sengers carried is forty-two. Access to the car- 
riage is obtained by easy steps leading to end 
platforms. These platforms are covered and are 
provided with covered bridges for connecting up to 
the adjoining vehicles so as to give intercommunica- 
tion under cover. Adjoining each end platform 
is a water-closet and lavatory accommodation. 
The total length of the carriage over end plat- 
forms is 63 ft. 8 in., or, exclusive of platforms, 
59 ft. 11} in., while the width over the body 
is 9ft. 10in., this great width enabling a longi- 
tudinal passage nearly 2ft. 6in. wide to be pro- 
vided without cramping the accommodation in the 
compartments. The latter are luxuriously fitted 
up, and the seats are made to draw out so that the 
opposite seats nearly meet, two such seats then 
forming an excellent substitute for a bed. The 
height of the compartments in the centre is 7 ft. 44in. 
A feature of interest in this carriage is the fact that 
the body and under-frame are built as one structure, 





while the body framing is of teak and is provided 
with double floor and roof packed with powdered 
cellulose. The compartments are ventilated on the 
Pignatelli system by ventilators on the roof which 
receive air while the train is running, the strength 
of the current due to the motion of the carriage 
being sufficient to enable the air to be passed through 
water before being discharged into the compart- 
ments. The water tanks for thus washing the 
entering air are placed on the roof and are pro- 
vided with screens which arrest any cinders or 
coarser particles which may be carried in, while the 
water itself, of course, removes the dust. The air 
thus delivered into the compartments under slight 
pressure escapes by the crevices of the doors and 
window sashes, thus preventing dust from entering 
at these openings. Provision is made for controlling 
the amount of air admitted, and the apparatus is 
arranged so as to act whatever may be the direc- 
tion of motion of the carriage. The vehicle is lit 
by two lamps in each compartment, these being 
mineral oil lamps on the Shallis and Thomas 
system which are in regular use by the company. 
The weight of the carriage is 25,420 lb. empty, or 
794 lb. per passenger carried. 

Besides the above noticed passenger vehicles, 
the Paris and Orleans Company also show a luggage 
van intended for use with express trains and a van 
specially designed for the transport of milk. The 
luggage van is a four-wheeled vehicle with steel 
under-frame, and weighs 11.12 tons empty, while it 
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to utilise a part of the space under the table of the 
lavatory. The central compartment also contains 
a lavatory and water-closet, and it is provided with 
double side-doors, so that a wide opening can be 
obtained if necessary when the carriage is being 
used for invalids who have to be carried in. The 
under-frame is of iron, and a layer of india-rubber 
is interposed between it and the body. The car- 
riage is fitted with the Westinghouse brake, and 
its weight empty is 10} tons, or half a ton per pas- 
senger carried. 

The other carriage (No. 1301) shown by the 
Western Railway Company is, as we have said, a 
composite, and it is intended for use on secondary 
lines for local trains. It is a four-wheeled carriage 
and its body is divided into one first-class and two 
second-class compartments, and a compartment for 
luggage, while there is also a raised covered seat for 
a guard at oneend. A special feature in the car- 
riage is the provision made for carrying a large 
quantity of luggage, parcels, &c. In addition to 
the luggage compartment proper, there is provided 
on the roof a covered ‘‘imperial” in which parcels 
can be stowed, this imperial extending rather less 
than half the length of the body, while for the 
remainder of its length the roof is provided with a 
platform with side rails, on which luggage can be 
placed. Access to this platform, &c., is given by 
steps at the end of the carriage. A dog-box is fixed 
beneath the frame at the opposite end to the guard’s 
seat. The first-class compartment carries eight 





DOUBLE-BOGIE CARRIAGE BY THE COMPAGNIE FRANCAISE DE MATERIEL DE CHEMINS DE FER, 


the whole being steel framed, and the panels being | 
also of steel. To secure uniformity of temperature | 
and to deaden noise, both the roof and floor are | 
made double, the spaces being filled in with | 


powdered cellulose. 


sashes being in summer replaced by sashes filled 
in with wire gauze.. The heating is effected by hot- 
water pipes communicating with a stove beneath the 


floor. The carriage is mounted on two four-wheeled | 


trucks placed 36 ft. 10} in. apart from centre to 
centre. The wheel base of each truck is 9 ft. 2 in., 
and the wheels are 3 ft. 5 in. in diameter. 
truck has six springs, one pair receiving the weight 
of the body and transmitting it to the truck frame, 
from which it is transmitted to the axles through 
the four other springs, one for each axle-box. Any 
shocks due to running thus have to pass through 
two sets of springs before reaching the body. The 
carriage is fitted with the Wenger brake, and the 
buffers are connected to a system of equalising levers 
which secures the contact of the buffer heads when 
traversing curves. The carriage is intended for use 
on the express service between Paris and Bordeaux, 
and it weighs 33 tons empty, or nearly 16 cwt. per 
passenger carried. 

Another carriage (A A. 3247), shown by the Paris 
and Orleans Company, is an ordinary four-wheeled 
first class, with four compartments carrying eight 
passengers each. Like the vehicle last noticed, 
it was built at the works of the company, and 
like it, also, it is of excellent finish . through- 
out. The body is 29 ft. long by 9 ft. 2in. wide 
outside, and the height is 6 ft. 9} in. inside 
at the centre. The under-frame’is of steel, 








is intended to carry 6 tons of luggage. It is provided 
at each end with a raised covered seat for a guard, 
and is fitted with the Wenger brake. The milk 
van is also a four-wheeled vehicle with steel under- 


>. The carriage is welllighted by | frame, and it weighs 9 tons empty, while it is 
large windows having double sashes, the inner glass | 


intended for a load of 8 tons.. The body is 20 ft. 
4 in. long by 8 ft. 4 in. wide inside, and is divided 


into two compartments each provided with a large |, 


special ventilator on the roof, which delivers a 
current of air into the compartment when the 


|vehicle is in motion, the air escaping through 
| louvres at the sides. 
Each | 


The system of carrying milk 
in France differs from that adopted in England, 
and the vehicle under notice is fitted up with two 
ranges of broad shelves on which and on the floor 
336 ‘‘ boxes” of milk can be stowed. The van is 
provided with the Wenger brake and is fitted up 
for running on passenger trains. 

The next railway company whose exhibits we 
have to notice, is the Western Railway of France, 
who show two passenger vehicles, namely a sleep- 
ing carriage and a composite carriage for light 
trains. Besides these they also exhibit a very 
interesting van fitted up with apparatus for experi- 
ments on train resistances, &c. The sleeping car- 
riage (No. 1512) is a four-wheeled vehicle with a 
body 25 ft. long by 8 ft. 10} in. wide, divided into 
three compartments, of which the two end ones are 
ordinary first-class compartments, while the central 
compartment is fitted up with sleeping accommo- 
dation and contains four beds when arranged for 
night service or five seats during the day. Three 
of the beds run longitudinally and are formed by 
simply drawing out three seats. The fourth bed 
runs transversely, and it is ingeniously arranged 








IVRY-PORT, SEINE. (See next page.) 

passengers, and the second-class compartments ten 
passengers each, making 28 passengers in all, while 
if required five additional passengers can be accom- 
modated on a movable seat in the luggage compart- 
ment. The vehicle has an iron under frame, and 
is fitted with the Westinghouse brake ; its weight 
empty is 10.2 tons. 

The experimental van shown by the Western 
Railway Company is an interesting exhibit of which 
we hope shortly to give a full description ; mean- 
while we may notice it briefly. The van is a four- 
wheeled vehicle, the body of which is mainly given 
up to one large compartment containing the dyna- 
mometer, &. At one end are a water-closet and 
lavatory, together with a small compartment for 
storing details of the equipment, while at the other 
end is a look-out with raised seats for two observers. 
The equipment of the vehicle includes a dyna- 
mometer with registering apparatus for recording 
the tractive effort exerted on the drawbar; an 
apparatus for totalising the tractive work done, or, 
in other words, for recording the product of the 
pull exerted by the distance through which it is 
exerted ; a speed registering apparatus ; a counter 
registering the number of revolutions made by the 
wheels of the vehicle; apparatus for registering 
the time ; appliances for registering the number of 
kilometres run ; and apparatus for collecting and 
analysing the products of combustion evolved from 
the locomotive. The van is quite a new one, and 
has not yet been put into practical use. As soon 
as the Exhibition is over, however, runs will no 
doubt be made with it, and the results obtained by 
the aid of such complete apparatus promise to be 
of great interest and value. 
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In addition to the vehicles above noticed, which 
are exhibited by the Western Railway Company 
themselves, there are also at the Esplanade des 
Invalides a number of representative carriages of a 
very completely fitted ambulance train constructed 
by the Western Railway Company, but exhibited 
by the Minister of War. Of this train, which is 
well worth special examination, we shall give a 
complete account on a future occasion. 

The Southern Railway of France is represented 
by four passenger carriages, a cattle wagon, and a 
platform truck, The carriages are all four-wheeled 
and three of them are noticeable for having timber 
under-frames—an unusual thing in present French 
practice—the sole bars being stiffened by iron 
plates bolted to them outside. One of the carriages 
is a first-class with four compartments, the two end 
compartments being of the ordinary kind, accom- 
modating eight passengers each, while the two 
central compartments are coupes and accommodate 
four passengers each. Each of these latter com- 
partments is provided with a lavatory, &ec., anda 
portion of its seat draws out so as to form a com- 
fortable bed. The body, which is framed and 
panelled in teak, is 29 ft. 6.3 in. long by 9 ft. 
0.8in. wide outside, and the carriage, which ac- 
commodates 24 passengers in all, weighs empty 
11} tons, or rather over 94 cwt. per passenger. It 
was built at the works of the company and is one 
of a type introduced in 1882 for use on express 
trains. 

Another of the exhibits is also a first-class 
carriage intended for use on express trains, and it is 
of a typeintroduced in 1880. It is a smaller 
vehicle than that last noticed, its body being 24 ft. 
10.8 in. long by 9 ft. 0.8 in. wide outside, and being 
divided into three compartments. Of these one of 
the end compartments is independent ; it is pro- 
vided with lavatory accommodation and seats seven 
passengers. The two remaining compartments 
communicate with each other, while the central one, 
which seats six passengers, also communicates with 
a lavatory and water-closet. This carriage-—which 
thus accommodates 20 passengers—has an iron 
under-frame and teak body framing and panels, 
and it weighs 10.8 tons, or 10.8 cwt. per passenger 
carried. 

The next carriage shown by the Southern Rail- 
way Company is a second-class intended for use on 
fast trains. It has a body 27ft. 2in, long by 
9 ft. 0.8in. wide, divided into five compartments, 
each accommodating ten passengers, while its weight 
empty is 10.8 tons, or a little over 4} cwt. per 
passenger carried. There is nothing special in the 
arrangement of this vehicle, nor in that of the 
fourth carriage, which is a five-compartment third- 
class, which is of a type introduced in 1883 for 
general service. The compartments accommodate 
ten passengers each, and the central one is sepa- 
rated from the others by partitions extending the 
full height of the body, while the pair of compart- 
ments at each end are separated by the seat backs 
only. The body is 27 ft. 2in. long by 9 ft. 0.8 in. 
wide outside, and the vehicle weighs 10} tons 
empty, or 4.2 cwt. per passenger carried. All four 
of the carriages above noticed have wrought-iron 
disc wheels, and are fitted with the Wenger brake 
as well as with the system of pneumatic intercom- 
munication for the use of passengers, which is 
generally adopted by the Southern Railway Com- 
any. 

The cattle wagon exhibited by the same company 
is of a pattern available also as a covered goods 
wagon for the transport of merchandise. Both the 
under-frame and body framing are of iron, the latter 
being filled in with timber planking. The body is 
19ft. Gin. long by 8 ft. 2}in. wide inside, with a 
clear height of 6 ft. 8.3in., and the weight of the 
vehicle is 8.2 tons. It is intended to carry a load 
of 6 tons, and is mounted on wrought-iron disc 
wheels and is fitted with the V’enger brake. The 
remaining vehicle exhibited by the Southern Rail- 
way Company is, as we have said, a platform wagon. 
This wagon has a composite under-frame, the soles 
being of iron and the transverse bearers of oak. The 
platform is 20 ft. 6.4in. long by 9 ft. 0.6 in. wide, 
and the wagon—which is intended for 10-ton loads 
—weighs empty 6.35 tons. It is fitted with a hand 
brake, and is provided at one end with an elevated 
seat for a guard. 

The Compagnie Francaise de Matériel de 
Chemins de Fer, of Ivry-Port (Seine), exhibit the 
long double-bogie carriage, of which we give a per- 
spective view on page 265. It has an open gallery 
extending along each side for half its length, these 





two galleries communicating by a central cross- 
gallery, so that complete intercommunication from 
end to end is obtained. The body is divided 
altogether into eight first - class compartments 
accommodating six passengers each, or 48 in all, 
while there are also two lavatories. As will be 
seen from our illustration, the roof extends over the 
side galleries, but the latter have open handrails 
only. The weight of the carriage is 24} tons, or a 
little over half a ton per passenger carried. 

A very similar carriage to that just noticed, but 
much lighter, is also exhibited by the Compagnie 
des Chemins de Fer de Bone et Guelma. The 
arrangement of galleries, which is stated to be the 
system of M. H. Desgrange, of Paris—is the same 
as that above described, but the body is divided 
into two and a half second-class compartments on 
one side of the central gallery and into one and a 
half first-class and one second-class compartment at 
the other end. In all, the carriage accommodates 
nine first and 40 second-class passengers, and its 
weight empty is but 14.11 tons, or about 5}cwt. 
per passenger. It was built by the Société 
Anonyme Dyle et Bacalan, of Bordeaux, and is one 
of a type of which a number are in use on the 
Bone and Tunis section of the Bone and Guelma 
Railway. 

The same railway company also exhibit a 
shorter carriage mounted on two four-wheeled 
bogies, and constructed for the metre gauge. This 
carriage is entered from the end platforms, which 
are connected by a longitudinal passage. The body 
is divided into a central first-class saloon, two first- 
class compartments (one with longitudinal seats), 
and one second-class. The under-frame is iron and 
body framing wood, the latter being cased with 
narrow teak planking running vertically instead of 
being panelled. 

A very similar carriage to that just noticed, and 
also for the metre gauge, is shown by the builders, 
the Compagnie des Fonderies et Forges de l’Horme, 
of Lyons, and is somewhat roughly finished. It is 
divided into two first and two second-class com- 
partments. The same firm also show two 10-ton 
goods wagons for the metre gauge, one a low-sided 
wagon weighing 4.06 tons, and the other a platform 
wagon weighing 3.67 tons. These wagons have 
iron frames, central buffers, and two couplings, 
one each side of the buffer. The carriage last 
noticed is one intended for the Compagnie des 
Chemins de Fer du Sud de la France. 

Messrs. Desouches, David, and Co., of Pantin, are 
the exhibitors of a voiture de service, constructed for 
the metre gauge lines of the Société Générale des 
Chemins de Fer Economiques. This is a well- 
finished deuble-bogie carriage with two saloon 
compartments and lavatory accommodation, &c. It 
has an iron under-frame and the body is cased with 
vertical teak planking. Messrs. Desouches, David, 
and Co. also show another carriage for the same 
company, this being of the same general design as 
the foregoing, but being divided into seven third- 
class compartments seating eight passengers each. 
A central passage extends through this carriage 
communicating with the end platforms. The 
carriage is fitted with central buffers with the 
coupling below. 

The Compagnie Générale des Chemins de Fer 
Economiques also themselves exhibit two carriages 
of the same general construction and intended for 
the same lines as those last noticed. One of these 
carriages, which has a central gallery connecting 
the end galleries, is divided into a half-compartment 
for first-class passengers, one second-class, and 
three third-class compartments, and a compartment 
for luggage, &c. The other carriage is divided into 
two compartments only, one first and one second- 
class, these being entered from end platforms and 
there being no longitudinal passage. 

Close to the vehicles last dealt with is the extra- 
ordinary carriage which M. Estrade had constructed 
to accompany his equally phenomenal engine which 
we noticed when dealing with the locomotives at 
the Exhibition (see page 132 ante). This is a two- 
storied carriage mounted on two pairs of wheels 
about 8 ft. 2 in. in diameter. The upper story, 
which is reached by a flight of steps at the end, is 
divided into five second-class compartments, while 
the lower story consists of three third-class com- 
partments, one of these being situated between 
the axles, and the two others being under the end 
portions of the main framing. This nightmare in 
railway carriage design is conceived by M. Estrade 
to be suitable for travelling at exceptionally high 
speeds. 





In noticing the rolling stock exhibits of the 
Northern Railway of France, we omitted to mention 
a long double-bogie platform wagon which is shown 
outside the Machinery Hall. This wagon has two 
four-wheeled trucks the frames of which are pro- 
longed so as to carry the buffers. The platform 
which connects the two trucks has a trussed iron 
frame. The wagon is especially intended for the 
transport of long plates or bars, and it is capable 
of carrying 25 tons equally distributed. Its weight 
empty is 16.19 tons. 

Lastly, but not least amongst the French exhibits 
of rolling stock, we must notice the train of four 
carriages exhibited by the Compagnie Internationale 
des Wagons Lits. This train, which was constructed 
at the works of the company at St. Ouen, comprises 
a carriage of which half is a smoking compartment, 
and half devoted to luggage, a sleeping carriage, a 
saloon carriage, and a dining car. These carriages 
are each mounted on two four-wheeled bogies and 
are most luxuriously fitted up ; we hope hereafter 
to be able to give a complete account of them. 

The rolling stock exhibited by other nations than 
the French we must leave to be dealt with in a 
subsequent article. 

(To be continued.) 
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Official Local Guide. Visit of the British Association to 
Newcastle-upon-Tyne, 1889. Industrial Section. Edited 
by WicHam RicHarpson. Newcastle - upon - Tyne: 
Andrew Reid, Sons, and Co. 

THE annual meeting of the British Association for 

the present year, which will be held at Newcastle 

this month, should be, and indeed promises to be, 
one of special interest to the engineering world. 

Section G will have, in Mr. William Anderson, a 

most excellent president, and under his guidance 

the meetings can hardly fail to be of the pleasantest 
description. 

With an energy and foresight which characterises 
all that it takes in hand, Newcastle has determined 
to do full honour to the visit of the Association. 
For a year or more the leading spirits of the great 
northern city have been planning and arranging 
for the reception of their guests, and one of the 
most practical results which has come before the 
public is the issuing of the book now under notice. 

It is seldom one finds so much good matter put 
forward in such an unpretending form, and we may 
add at so moderate a charge (for the price of the 
book is only two shillings), as in the present 
instance. Mr. Wigham Richardson has enlisted 
under his banner a number of contributors whose 
names alone would be sufficient to guarantee the 
reliability of the work, for most are experts on the 
subjects upon which they write ; and, asa rule, they 
have managed to put forward in a succinct form and 
in excellent literary style just the maximum of 
instruction in the minimum of space. We know of 
no better thing to say of a handbook. 

The following is a list of the subjects and their 
authors : Introduction by the Editor ; Agriculture, 
by Thomas Bell ; Railways from the Tweed to the 
Tees, by W.G. Laws; The Harbours of the North- 
East Coast, by Philip John Messent ; Mining and 
Quarrying, by John Boland Atkinson, H.M. In- 
spector of Mines ; Engineering, by William Boyd ; 
Shipbuilding, by John A. Rowe ; Electricity, by 
the Hon. Charles A. Parsons ; The Manufacture of 
Iron and Steel, by Charles Lowthian Bell ; Lead, 
by Norman C. Cookson ; Copper, by George 
Gatheral ; Antimony, by Norman C. Cookson ; 
Zinc, by John Pattinson; Aluminium, by Curt 
Netto ; Chemical Manufactures, by Thomas W. 
Stuart ; Gas Works, by William Hardie ; Printing, 
by Sidney Reid ; Manufacture of Paper, by Wil- 
liam Henry Richardson; Flour Milling, by Ed- 
mund Proctor; Leather Manufacture, by David 
Richardson; Tanning Trade, Hides, &c., by George 
Angus ; Coachbuilding, by John Phillipson ; The 
Manufacture of Earthenware, by Henry Heath and 
Christopher Thompson Maling ; Photography, by 
Edwin Dodds ; Manufacture of Carpeting, by 
Arthur Henderson ; Cement, by John Watson ; On 
the Development of the Portland Cement Industry, 
by John Lamb Spoor ; Ropemaking—Hemp and 
Wire—by Robert Dixon; The Brewing Trade of 
the Tyne, by Thomas Watson Lovibond, F.I.C., 
F.C S ; Tobacco, by John Harvey ; Conclusion, by 
the Editor. In addition to these there is a special 
article, by an anonymous author, on Armstrong’s 
works. 

In view of the approaching meeting of the British 
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Association the industries of Newcastle have a 
special interest, and we therefore propose giving 
a more extended notice of this book than we other- 
wise should do. It will be evident, however, that 
we cannot deal with the whole of these articles, 


some of which, however, are naturally of a very 


brief description. Want of space will compel us to 
turn our attention more exclusively to those points 
most likely to interest our readers. 

This limitation causes us reluctantly to pass over 
Mr. T. Bell’s contribution on agriculture, which is 
illustrated by an admirable map of the surrounding 
country, showing the areas of arable, pasture, and 
moorland by different colours, and to pass on to 
Mr. Laws’ article on the railways of the district. 
This is also illustrated by a special map. The 
author goes back to the year 1600, when wooden 
tramroads were first adopted for getting coals 
from the pits to the coast. In 1770 cast-iron 
rails were first introduced and remained in use 
until 1820, when wrought-iron rails made their 
appearance. Mr. Laws, in spite of local inspiration, 
takes no undue advantage of the reader in the 
matter of George Stephenson and the Rocket, but 
speedily brings his record down to the last occa- 
sion when the Association met in Newcastle, which 
was in the year 1863. Since that time the total 
miles of line in the district have increased from 
811 to 1170. Some rather startling figures are 
given relative to the growth of the North-Eastern 
Railway during the last twenty-six years, but for 
information on these, as on the other points con- 
tained in the article, we must refer our readers to 
the book itself. It may be said, however, that the 
capital expended by the company has increased 
during that time from twenty-seven millions to 
sixty millions sterling. The corresponding figures 
dealing with the railways of the United Kingdom 
are set down at 475,000,000/. and 900,000,000/. ; so 
it will be seen that the North-Eastern has done 
more than its share of spending in the last quarter 
of a century. 

Mr. Laws’ contribution does not occupy much 
space, and the next article is of much greater 
length. Those who remember the admirable paper 
Mr. Messent read on his own river, the Tyne, before 
the Institution of Naval Architects when that body 
met in Newcastle the year before last, will under- 
stand that a description of the harbours of the 
north-east coast could not be in better hands than 
his. In our report of that meeting we gave a full 
account of the paper in question,* and we need not 
therefore quote here any of the interesting and 
remarkable facts set forth by the author, any more 
than to state that last year over 10,000,000 tons of 
coal and coke were shipped from the river. Blyth 
Harbour, the next port dealt with, is 8 miles north 
of the Tyne, and dates practically from the year 
1854, for it was not until then that engineering 
works of any importance were undertaken. Last 
year over a million tons of coal were shipped at 
Blyth. Warkworth is a harbour 20 miles north 
of the Tyne formed by the River Coquet. It is safe 
and commodious. Nearly 300,000 tons of coal were 
shipped from it last year. Turning south we find 
particulars are given of Sunderland Harbour and 

ocks. Last year 4,200,000 tons of coal were 
shipped. Seaham Harbour is 6 miles south of 
Sunderland. This port was opened by the Marquis 
of Londonderry in 1831, and there are now three 
acres of dock area. In 1887 there were 800,000 
tons of coal shipped. The Hartlepools are 25 miles 
south of the Tyne, and have 200 acres of harbours, 
docks, basins, &c. Coal ceases to figure so largely 
here, and timber becomes a very important feature, 
there being 57 acres of timber ponds. With 
Middlesbrough and the Tees we get to the south- 
ward limit of the district. The extensive reclama- 
tion and other works that have so altered the aspect 
of the estuary are referred to, and other particulars 
given. Each port is illustrated by a separate map. 

‘* Mines and Quarrying ” are subjects which claim 
by right an important proportion of space in any 
book dealing at large with the industrial aspect of 
this district, for they constitute the most ancient 
callings of Newcastrians. ‘‘Coal to Newcastle” is 
the subject of a proverb of unknown age, but 
venerable as is the colliery trade of the district it 
is exceeded in antiquity by that of the quarryman ; 
at least if the claim of the latter is to be allowed, 
for it is said that gritstones were taken from the 
breezy summit of Gateshead Fell before even coal 
was dug from the bowels of the earth at Wallsend. 





* See ENGINEERING, vol. xliv., page 166. 


However this may be, we find Mr. Atkinson, as 
becomes an inspector of mines, devoting more space 
to coals than ‘‘ grindle-stanes.” He tells us that 
during the year 1887 the total value of the mineral 
produce of the United Kingdom was estimated at 
55,326,1641., to which the*Newcastle district con- 
tributed about one-fifth. The following figures as 
to the production of coal in 1887 are given : 





Tons. 
Newcastle district ... as a 36,318,902 
Rest of Englan sds 75,451,026 
Wales ... ee ee ae res 28,758,204 
Scotland a ies Sed 21,484,976 
Treland... oad = ae We 106,704 
Total... 162,119,812 


As these figures may appear somewhat alarming 
to those who have heard vaguely of the calamity 
of the exhaustion of our coal supplies, we hasten to 
add, by way of an antidote, that the Royal Commis- 
sion of 1871 estimated that there were then left in the 
district 10,512,808,046 tons. There is a preciseness 
about the odd 46 tons which is very reassuring. 

Mr. Atkinson deals with the geological aspect of 
the district, and gives a table of minerals which 
extends through several pages, two columns being 
devoted respectively to the years 1863 and 1887. 

Ironstone and iron ore naturally form an im- 
portant branch of the subject, including as it does 
the Cleveland district. Not much is said, however, 
under this head, the author doubtless thinking it 
would be dealt with more appropriately in Mr. C. 
L. Bell’s article. Lead, zinc, and copper are briefly 
mentioned, and reference is made to barytes and 
other minerals. Ina coal district fireclay naturally 
forms an important feature ; and indeed some of 
the poorer collieries, where the seams are very thin, 
might more accurately be described as fireclay pits. 
Some particulars of the quarries of the district 
follow, after which the systems of mining are briefly 
described. 

In the subject of the two next articles we come 
to what is (excepting the coal trade) the most 
important feature in the industrial history of the 
north-east coast. Mr. Boyd, from the nature of 
his occupation, naturally treats his division of the 
work, ‘* Engineering,” more particularly from 
the marine aspect; and here he is right, for 
although Newcastle’s greatest triumph, from an 
historical aspect, must always be the locomo- 
tive, ship machinery is by far her most important 
engineering product in the present day, and one 
has to look still further north for the great centre 
of the locomotive building trade. But if Glasgow 
has taken from Newcastle so much of its locomotive 
building, the Tyne has been amply avenged by 
its successful competition with the Clyde in the 
construction of ships’ engines. Time was when a 
north-east coast steamer was looked upon as quite 
a second-rate production by the haughty Scots of 
the western river; and indeed there was some 
excuse for this opinion. Of late years, however, 
the Northumbrians have been treading closer and 
closer on Scottish heels, and the most conserva- 
tive Caledonian can no longer affect to suppose 
the Clyde is the only river on which a first-class 
steamer can be constructed. Mr. Boyd, however, 
does not enter into this question of any rivalry 
between the two great centres of shipbuilding and 
marine engineering, but elects to treat his subject 
more from an historical point of view. We are 
disposed to be a little disappointed with this part 
of the matter, but this may perhaps be chiefly due 
to the good things we expect from the author, 
judging by his former performances. Those who 
remember his inaugural address as president of the 
North-East Coast Institution, know that Mr. Boyd 
is capable of doing very good original work in this 
direction, and it is to be regretted he has invoked 
the aid of the paste pot. The business of all 
engineers on the Tyne doubtless counts for some- 
thing. The diagrams illustrating the number and 
collective indicated horse-power put on board new 
merchant steamers annually from 1879 to 1888 on the 
north-east coast—a curve being given to the amount 
turned out per man—are interesting and instructive. 

Mr. John A. Rowe begins his article on ‘‘ Ship- 
building” with Roman remains and the ‘‘ Heptarchic 
period ;” but his historical lore possesses the 
feature, which that of Mr. Boyd lacked, of having 
a local colouring, although it may be of the tint of 
the local press. This article is by no means satis- 
factory. There is an absence of facts and a wordy 
attempt at fine writing which is especially annoying 
in a book of this kind. 





In the article upon ‘‘ Electricity” Mr. Parsons 








sets himself a very difficult task, a ‘‘ résumé of the 
science of electricity and its application” in four 
pages. It must be confessed, however, that the 
author has come nearer success than any one could 
have thought possible, and his short monograph 
contains a surprising amount of information for those 
who were previously ignorant of the subject. 

Mr. C. Lowthian Bell, in treating of the ‘‘ Manu- 
facture of Iron and Steel,” follows the usual course 
in this book of dealing chiefly with the period that 
has elapsed since the last visit of the Association. 
It is needless to say that the author finds a wide 
field, and his contribution is full of interesting facts. 
In 1860 the production of pig iron in the United 
Kingdom was 3,826,750 tons. In less than a 
quarter of a century it more than doubled, being 
7,811,720 tons in 1884. In 1860 Northumberland, 
Durham, and the North Riding of Yorkshire pro- 
duced over 17 per cent., which was increased to 
32 per cent. in 1884. In 1860 the average weekly 
make of a blast furnace was 126 tons, in 1884 it had 
risen to 261 tons, and in 1887 it had risen to 353 
tons. The average in Cumberland is 530 tons per 
furnace, in Cleveland 510 tons, and in South 
Staffordshire 185 tons per week. The increase 
in production per furnace is chiefly due to increase 
in size, of which the author gives some inte- 
resting particulars. He is of opinion that we have 
reached our limit in this respect ; but it is evident 
we shall have to make a further advance in some 
direction if we are ever to compete with American 
practice in this matter. The consumption of fuel 
per ton of iron produced has gone down as the out- 
put has gone up with the increase in proportions of 
furnace, for, whilst 29 cwt. of coke was formerly 
required with the smaller, 22} cwt. is sufficient with 
the larger furnaces ; and this with the same temper- 
ature of blast, viz., 900deg. F. The supply of air to 
the tuyeres has fallen from 128 cwt. to 104 cwt. per 
ton of iron produced with the higher temperatures of 
blast obtained. With brick stoves, of course, fuel 
consumption is reduced, for with blast temperatures 
of 1400 deg. to 1600 deg. Fahr. about 20 ewt. of 
coke are burnt per ton of iron, and the product of 
a furnace is brought to 700 tons per week. With 
regard to age the author gives some interesting 
figures. In 1860, the average price of Cleveland 
iron was 21. 13s. 6d. per ton, in 1873 it was 51. 9s. 2d., 
and in 1887 only 1/. 10s. 6d. The editor adds some 
figures on this subject in a foot-note. In 1824-25-26 
pig iron ranged from 9/. to 13/. per ton, but in 
1832 it had gone down to 4l. 15s., which was so un- 
remunerative a price that many of the manufac- 
turers were involved in deep distress. There could 
hardly be a more striking example of the progress 
made in ironmaking during the last half-century. 
How gladly would ironmakers now get the starva- 
tion price of 1832, for they think themselves 
fortunate in securing less than half the amount. 
At the time of writing the quotation for Cleveland 
pig is rather below 2I. 5s. per ton. 

Statistics as to the importation of non-phosphoric 
ore lead the author up to the subject of steel- 
making, of which basic steel naturally forms a lead- 
ing feature in dealing with the north-east district. 
In two interesting tables the author gives the lead- 
ing figures in connection with his subject, and the 
article concludes with a brief reference to some of 
the chief iron works of the district. 

Mr. Cookson’s monograph on lead is short but 
to the purpose. The importance of the industry 
in the district fully warranted more space being 
given to it in this book, and had the author been 
less concerned to study brevity, his explanations 
would have been plainer for the average member of 
the British Association. Mr. Gatheral also has not 
room to say much about copper, and of that 
space he devotes more than. half to the historical 
aspect of the question. Antimony and zinc are very 
briefly dismissed, receiving about a page of matter 
between them, while Mr. Curt Netto is allotted 
about seven pages in which to treat upon aluminium; 
in the course of which he gives some brief particulars 
of the metal and the difficulties in the way of its ex- 
traction. The subject gives good scope for popular 
treatment and is well put forward by the author. 

In ‘‘Chemical Manufactures” Mr. Stuart has a 
subject that demands a good deal of space in an 
industrial handbook of Newcastle, and the matter 
selected will doubtless be read with interest, as 
it appears to be clearly expressed and well chosen. 
‘*Gas Works’ are very briefly treated by Mr. Hardie. 
‘¢ Printing” has a single page devoted to it, but is 
dignified with the only picture in the book, that of 
the new printing machine at the Newcastle Chronicle 
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offices. The other manufactures already detailed, 
are more or less briefly treated by their various 
authors. 
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MM. SAUTTER, LEMONNIER, AND OO. 
AT THE PARIS EXHIBITION. 
(Continued from page 73.) 

In Classes 52, 62, and 65, MM. Sautter, Lemon- 
nier, and Co. exhibit a large collection of electric 
lighting apparatus designed for various purposes, 
but especially for ships’ signals and for the internal 
lighting of vessels. The various exhibits include 
motors, dynamos, arc and incandescent lamps, 
electric carbons, and various accessories. 
Sautter, Lemonnier, and Co. were among the first 
French manufacturers to employ high-speed motors 
for driving dynamos, and when they commenced 
the manufacture of electric light engines the Gramme 
machines built by them were driven either direct or 
by belts, by Brotherhood or Mégy motors, at speeds 
from 800 to 1200 revolutions per minute. Since 
then the employment of high-speed motors in electric 
lighting has become general. In the marine service 
especially, this change has been the necessary con- 
sequence of placing considerable power within very 
restricted space, and the substitution of direct driv- 
ing for belts has now grown into general practice. 
Following in this direction, MM. Sautter, Lemon- 
nier, and Co. were led to the construction of 
compound engines of a special type and of sizes 
ranging from 1 to 100 horse-power. Seven of these 
engines are exhibited and some are shown in our 
engravings ; that seen in Fig. 1 is a30 horse-power 
engine driving a bipolar dynamo, and forming a 
art of the installation on the French ironclad 
sav it can be worked either as a con- 
densing or a non-condensing engine. Steam is 
admitted into the low-pressure cylinder, which has a 
diameter of 12.20 in., by a single valve, and into 
the high-pressure cylinder, which is 8.11 in. in 
diameter, by a double variable expansion valve. 
The length of stroke is 6.69 in., and in ordinary 
working at 350 revolutious, and with 71 Ib. steam 
pressure, the consumption of coal does not exceed 
2.2 lb. per effective horse-power per hour, measured 
on the brake; by increasing the steam admission 
the engine can be made to indicate 45 horse-power. 
The speed regulator is very efficient and is arranged 
in such a way that the speed can be governed with 
the utmost nicety. The driving shaft is coupled to 
the dynamo by means of a flexible spring sleeve. The 
dynamo, which is of the Gramme type, is bipolar, 
and furnishes a current of 200 ampéres and 70 volts, 
capable of feeding 225 incandescence lamps, or four 
arc lamps adapted for projectors of 23.62 in. in dia- 
meter, or eight such lamps for projectors of 15.75 in. 
The dimensions of this installation over all are as 
follows: Length, 11 ft. 2 in. ; width, 31.5 in. ; 
height, 63 in. The total weight is3.2 tons. Plant 
of this type is in use on twenty-seven ships of the 
French Navy; amongst them may be mentioned the 
Courbet, the Bayard, the Terrible, the Amiral 
Boudin, the Fulminante, andthe Caiman ; as above- 
mentioned the Indomptable is also to be fitted. 

The electric light plant shown in Fig. 2, is 
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Fic. 2. TRIPLEX DYNAMO, AND COMPOUND INVERTED ENGINE, WITH CENTRAL DRIVING SHAFT ; 
FRENCH CRUISER TYPE. 


exhibited in Class 65, and also in Class 52 ;| the cylinders are placed beneath, and forma part of 
it was designed especially for the lighting of the | the base of the machine ; the driving shaft is in the 
new French cruisers of the Tronde, Lalande, and | centre. The height is 55.12 in., the length 6 ft. 6in., 
Cosmas type. The most important condition to be| and the width 41.37 in. ; the total weight being 
kept, in view in designing this plant, was the re-|2.6 tons. The piston-rods act through guides on 
duction of the height of the engine to that of the | return connecting-rods, which drive direct on to the 
dynamo, and unlike the plant we have just described, i shaft of a triple dynamo. The ordinary working 
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Fic. 3, SINGLE-CYLINDER VARIABLE EXPANSION ENGINE FOR DRIVING DYNAMO, 
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pressure is 85 lb. to the square inch, or 71 lb. per| 
square inch when the engine is worked condensing, | 
but the pressure can be raised as high as 110 Ib. | 
The dynamo has six poles, and can furnish a cur- | 
rent of 150 ampéres and 70 volts. 

Fig. 3 illustrates an overhead single-cylinder 
engine with variable expansion; the frame is of 
cast iron, and is designed so as to afford easy 
access to the various parts of the machine. The 
steam distribution is effected by a piston valve, and 
the expansion valve, which is placed beside it, is of 
the same form ; the coal consumption is less than | 
2.2 lb. per horse-power per hour. The diameter of | 
the cylinder is 9.84 in. and the length of stroke is | 
11.81 in. ; at 71 lb. pressure to the square inch the | 











Fie, 4, DyNAMOTOR FOR TORPEDO BOAT INSTALLATIONS. 








BIPOLAR GRAMME DYNAMO AND HORIZONTAL COMPOUND ENGINE ; FRENCH CRUISER TYPE. 


engine develops 35 horse-power, but this can be 
raised to 60 horse-power by raising the speed to 
350 revolutions. 

The arrangement shown in Fig. 4 is called a 
dynamotor, and is designed for torpedo boats and 
other small installations. The cast-iron frame, 
which is common to the engine and the dynamo, 
connects both together ; the motor has only one 
cylinder, and at a speed of 500 revolutions and 
a pressure of 71 lb. per square inch, it furnishes 
acurrent of 45 amperes and 70 volts. The total 
weight is .45 tons, and the height, which is equal to 
the length, is 39.37 in. 

The group shown in Fig. 5 represents a bipolar 
Gramme dynamo driven direct by a horizontal 








engine of the Woolf tandem type. It is exhibited in 
Class 62, and is quite of recent design ; it was con- 
structed to fulfil certain naval requirements and can 
be placed parallel to the keel of the ship in the 
triangular space between the armour deck and the 
sides of vessels, such as occurs in the cruisers of the 
new Davoust type. As will be seen, the two cy- 
linders are placed horizontally, and one in front of 
the other, so that the height of the engine does not 
exceed that of thedynamo. The dimensions are as 
follows: Height, 35.43in. ; width, 45.47 in. ; and 
length, 95.28in. The engine is compound, and 


can develop 30 horse-power, with a pressure of 
99 Ib. to the inch when using the condenser, but it 
can be worked with the exhaust direct into the air. 
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The normal speed is 350 revolutions, and the speed 
regulator is sufficiently sensitive to limit the varia- 
tions in the speed to 2.5 per cent under the greatest 
differences of load; the consumption of coal is 
2.2 lb. per horse-power per hour. 

The dynamo has two poles, and can supply, at a 
speed of 350 revolutions, a current of 200 ampéres 
and 70 volts; it is placed at right angles to the 
engine. The valve gear, the lubricating devices, 
and the dynamo—in fact, all those portions which 
require frequent attention—are placed towards the 
centre of the ship so as to be more accessible, and 
where a somewhat greater height is available. 

Several other groups of dynamos and motors, 
somewhat similar to the types which we have 
described and illustrated, are exhibited by MM. 
Sautter, Lemonnier, and Co. in different parts of 
the Exhibition. Thus, for example, in Class 62 
the firm shows an eight-pole dynamo with a Gramme 
ring 39.37 in. in diameter, with compound winding, 
and running at a speed of 250 revolutions. This 
dynamo supplies a current of 1000 amperes and 
from 70 to 80 volts ; it is used in the general light- 
ing of the Exhibition. The engine is of the com- 
pound vertical type, with two cylinders, and 
develops 120 horse-power with a steam pressure of 
85 1b. per square inch ; its coal consumption is less 
than 21b. per horse-power per hour. In the engine 
employed at the Exhibition, where the work it has 
to do is very variable, the expansion valve is con- 
trolled by hand, but for working under ordinary 
conditions, where the duty to be performed is con- 
stant, the speed regulator is arranged in such a way 
as to act direct on the valve, which is very com- 
pletely balanced. During the day the engine at 
the Exhibition is employed to charge accumulators 
and to furnish the necessary current to several 
electric motors, one of which is used for driving a 
fan. Finally, we may mention a compound con- 
densing engine of the same type, and of 45 horse- 
power, driving a triplex dynamo by a belt; this 
installation, which is placed in the south pillar of 
the Eiffel Tower, is of the Amiral Boudin type, 
and is used in the lighting of the tower. 

We referred in a previous article to the applica- 
tions that MM. Sautter, Lemonnier, and Co. have 
made of the Parsons turbo-motor, of which the 
firm has the exclusive right in France for purposes 
of war, and we published an illustration of a large 
portable military projector, in which a Parsons 
motor is combined with a Trepardoux boiler (see 
page 72 ante). This engine is driven at the enor- 
mous speed of from 9000 to 10,000 revolutions per 
minute, and with a steam pressure of 851b. per 
square inch it furnishes a current of 100 ampéres 
and from 70 to 80 volts; the total weight of the 
motor is 1210 1b. 

Last on our list comes the Mégy hydraulic motor, 
also constructed by MM. Sautter, Lemonnier, and 
Co., and illustrated by Fig. 6; it is exhibited by 
them in Class 52. This engine has two cylinders and 
works at a normal speed of 160 revolutions per 
minute ; the power it develops varies from three- 
quarters to five horse-power with a head of water 
ranging from 50 ft. to 330 ft. Its recorded con- 
sumption is 636 cubic feet per hour ; its motion 
can be reversed and it can be used as a pump, when 
under the conditions above mentioned it will dis- 
charge 530 cubic feet per hour. 

The total power of all the steam engines con- 
structed by MM. Sautter, Lemonnier, and Co., 
for electric lighting purposes, since they first com- 
menced this class of industry, is about 5000 horse- 
power. The dynamos furnished by them to the 
French Navy alone represent a total of 10,000 
electrical horse-power. 

The are lamps manufactured by the firm are 
of three types: 1. Lamps on the Gramme system, 
some of which are employed in lighting the Ma- 
chinery Hall. 2. So-called el»ctro-motor lamps on 
a new system and especially applicable to pro- 
jectors. It isa lamp of this type which is placed 
in front of the monster projector which we have 
already described, and fifteen others are in regular 
working beneath the luminous fountains of the 
central basin between the upper cascade and the 
Galloway fountain (see ENGINEERING, page 631, 
vol. xlvii.). These lamps can either be worked 
by hand or automatically. 3. A new type of lamp 
smaller than the Gramme and adapted for currents 
of from 3 to 25 ampéres ; twelve lamps of this kind 
assist in lighting the Machinery Hall. We have 
already referred t» the large business done by 
MM. Sautter, Lemonnier, and Co. in the manu- 
facture of carbons for arc lamps. 
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Lighting by incandescence was applied by this 
firm for the first time in 1882, on an Italian war | 
vessel ; since that date they have completed in- 
stallations on seventeen ships including the follow- 
ing armour-clads : Redoutable, Richelieu, Furieux, 
Indomptable, Courbet, Terrible, Amiral Boudin, | 
Tonnére, Caiman, and the cruisers Japon, Spax, 
Tage, Tronde, Lalande, Cosmas, Davoust, and 
Suchet. They have also fitted up electrically the 
Pelayo for Spain, the Amiral Kornilow for Russia, | 
the Unebi for Japan, and four of the great steamers | 
of the Compagnie Générale Translantique. With 
two or three exceptions all the ships of the Mes- 
sageries Maritimes are provided with dynamos 
made by MM. Sautter, Lemonnier, and Co., who 
show in the Exhibition a large number of accessory 
apparatus for this class of lighting. 


traversing the canal were furnished with apparatus 
of this kind. 

Figs. 9, 10, and 11 illustrate two other types of 
projectors exhibited by MM. Sautter, Lemonnier, 
and Co. in Class 65. The first (Fig. 9), which has 
a diameter of 23.62 in., is designed so that it can 
be manceuvred from a distance, the mechanism to 
effect this being placed in the base of the apparatus; 
it consists of two systems of electro-magnets, the 
armatures of which, controlled by pawls, give 
motion to the vertical axis of the apparatus, while 
the rack attached to the drum gives a necessary 
angular movement. The current for these electro- 
magnets is taken from that feeding the lamp, and 
its circuit can be closed by a dial commutator shown 
in the illustration and marked ‘‘ Poste de commande 
ila distance.” By turning the handle of this com- 
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In this last-named category are found the electric 
signals for lighting navigable channels, and illus- 
trated in Fig. 7 (page 272). This signal is composed of 
two projectors one placed above the other, and each 
completed by an incandescence lamp of 30 candles 
placed in the focus of the projector ; these are inde- 
pendent, so that one or both can be worked at will, 
an arrangement that reduces by half the danger of 
total extinction ; by employing two reflectors the 
objectionable practice of placing two lamps in the 
same apparatus is avoided ; in such an arrangement 
it is evident that neither lamp can be focussed, and 
the luminous intensity is reduced instead of being 
increased. We may stop here for a moment to 
recall the services that have been rendered by 
electric lighting for traversing the Suez Canal 
during the night. It is scarcely two years since this 
change was first introduced, and now the practice 
has become almost general, greatly to the benefit of 
vessels using the canal, and to the commercial profit 
to the undertaking. During this short space of 
time MM. Sautter, Lemonnier, and Co. have de- 
livered thirty-four portable electric light appa- 
ratus, which are hired by ships traversing the canal, 
and not provided with permanent electrical ap- 
pliances. Up to a recent date, out of 1610 ships 
which have passed through the canal at night 1040 
were furnished with apparatus of this kind; more 
than half this number have been hired from MM. 
Worms, Josse, and Company, who have made a 
speciality of this business. Fig. 8 represents the 
so-called Suez type of projector ; it is 15.75 in. in 
diameter, and is mounted on a base of the form 
shown. Thisapparatus is exhibited in the pavilion 
belonging to the Suez Canal Company ; it is of 
very light pattern and takes but little room ; the 
beam subtends at an angle of 20 deg., and a current 
of 40 ampéres is sufficient to illuminate a distance 
of 3000 metres, In 1888, 64 per cent. of the ships 





TWO-CYLINDER MEGY HYDRAULIC MOTOR, CONSTRUCTED BY MM. SAUTTER, LEMONNIER, 


PARIS, 


mutator, the electro-magnets attract the armatures 
and produce the angular horizontal or vertical 
movements ; in this manner the projector can be 
caused to make a complete revolution. This appa- 
ratus possesses many evident advantages for mili- 
tary purposes. Figs. 10 and 11 show another 
Mangin projector ‘11.81 in. in diameter, especially 
adapted for torpedo boats; it can be either sus- 
pended or mounted on a base as indicated in the 
engraving. 
(To be continued.) 





SHIPBUILDING AT BARROW. 

In our issue of August 6th, 1880, we published 
illustrations and descriptions of the Barrow Ship- 
building Company’s yard and engine works. About 
six years previously, in September, 1874, we had 
published an earlier description of the works. On 
this last-mentioned occasion the Iron and Steel 
Institute were visiting Barrow, and then the works 
were not quite finished, or at any rate were not 
so fully completed as to enable them to turn out any 
large quantity of work. Then, however, hopes ran 
high, and great were the anticipations of the big 
ships that would be built and the money that 
would be made by the enterprising company which 
spared neither cost nor pains to insure success. 
Since then big ships have been launched from the 
Barrow slips, and one of the biggest was in the 
course of construction when we last wrote a de- 
scription of the yard. This, as we have said, was 
in 1880 ; the occasion being the summer visit of the 
Institution of Mechanical Engineers to Barrow. 
Then the City of Rome was on the stocks, and a 
paper was read in which this ship of so many 
hopes and disappointments was fully described. 

The present is again a season of hope and expec- 
tation for the big shipbuilding yard at Barrow, 





ae 
























sbhiadiar te lacies 


AOR Ga DRA 









Sept. 6, 1889. | 


ENGINEERING. 





271 








Within the last few months there has been an entire 
reconstruction of the establishment ; a new com- 
pany, new properties, and new business generally. 
Even the name has been altered, for the old 
‘¢ Barrow Shipbuilding Company ”’ has given place 
to the ‘‘ Naval Construction and Armaments Com- 
pany,” with Mr. A. D. Bryce Douglas as managing 
director. 

Through the courtesy of Mr. Douglas we lately 
had an opportunity of going through the establish- 
ment, and we now propose giving a few particulars 
of the most prominent of the new features in con- 
nection with the shipyard and engine shops. Our 
previous descriptions, to which we have already 
referred, render it unnecessary that we should 
describe the general arrangements, excepting so 
far as changes may have been made. 

A glance at the illustration on page 107 of our 
thirtieth volume will show that the shipyard is 
separated entirely from the engine works, the 
public road running between the two. The esta- 
blishment has unrivalled water facilities. On the 
shipyard side is the Walney Channel, with « goed 
rise and fall of tide and plenty of width into which 
the longest ships can be launched. On the other 
hand, the engine works havea grand water frontage 
on to the Devonshire Dock, so that vessels can be 
berthed alongside, and comfortably take their ma- 
chinery on board in still water and without tidal 
disturbance. 

A striking feature in the Barrow establishment is 
the ample space and large amount of spare room the 
company has at its disposal. Entering the shipyard 
side through the main entrance one finds oneself in 
a large square more like that of a Continental arsenal 
than of a private shipyard in which ground occupied 
means a charge against the profits. The shipyard 
sheds are beyond this square, and under them we 
find the usual appliances of a modern shipyard ; and 
also some that must not be taken as a matter of 
course. There are punching and shearing, drilling, 
and plate-edge planing machines. There are 21-ft. 
plate rolls by Shanks and Co., of Johnstone, and 
also two sets of straightening rolls by the same 
firm. Near here is an hydraulic manhole punch. 
Beyond there is a large steam punching and _shear- 
ing machine also by Shanks, which will shear 2-in. 
steel plate and punch a 2-in. hole through the same 
thickness, or a 12-in. hole through $-in. plate. 
Near the frame bending slabs there are the usual 
furnaces and a keel plate bending machine for 
bending plates hot. This, however, is to be largely 
superseded by a new hydraulic machine for bend- 
ing plates cold. This tool fills a prominent place 
in the shipyard practice at Barrow. It is 21 ft. 
long and will bend a plate of that length at one 
operation, but having open ends it will take work 
of any length. It is designed to bend steel plates 
cold up to {in., and is largely used for bending 
over the tops of floors, in place of having angles 
rivetted on in the usual way. On the slips, at 
the time of our visits, there was one ship in 
progress with double bottom and ballast tanks, in 
which the floor plates had just been put in posi- 
tion. The effect was very good, the bent-over 
edges giving a symmetric and neat appearance. 
The work is, of course, much more expeditiously 
done and presumably much cheaper than when 
angles are rivetted on, whilst the saving in 
weight for equal stiffness and strength is said to 
be considerable. The same machine is used for 
bending over the edges of bulkhead plates and 
similar parts of construction. On the slips there were 
eight ships of various sizes in course of construction. 
The frames and beams were of channel section. 

It is not necessary that we should refer to the 
other departments of the shipyard branch in detail. 
There is a forge where forgings up to three or four 
tons weight are made. Beyond this is a fitting 
shop where the engineering work appertaining to 
the ship department is carried on. This section 
is being enlarged by knocking out the old plumbers’ 
and painters’ shops, which are being erected else- 
where on a more commodious scale. The sawmill 
has also been entirely rebuilt, and is now a fine 
shop 200 ft. long by 75ft. wide. A good deal of 
new machinery has been purchased, and that which 


has been retained has been arranged to run at a. 


higher speed, so that 50 per cent. more work is, 
it is said, now obtained. The sawdust, shavings, 
and chips are collected by means of exhaust fans, 
wooden shoots being run throughout the building. 
The sawdust, &c., is burnt, and affords enough fuel 
to keep the mill going. The engines to run this 
department are a pair of horizontals by Robinson 








and Co., of Rochdale, who have supplied a great 
part of the machinery. 

A new range of six Lancashire boilers are placed 
close by, and above these is a timber drying stove. 
The joiners’ shops are beyond, and in the neigh- 
bourhood are the galvanising tanks. 

The manager of the shipyard department is Mr. 
Adamson, who has had an extensive experience on 
the Clyde. 

The engine works are kept quite distinct from 
the shipyard side, the management being intrusted 
to Mr. Blechynden, who has received his engineer- 
ing education on the Tyne. In this department 
there are a great many new machines, and, to a 
great extent, there has been a general reorganisa- 
tion since the new company was formed. In the 
boiler shops this is especially noticeable, the tools 
being laid out and the work arranged generally so 
that the whole may be carried on stage by stage in 
a progressive manner, according to the best modern 
practice, whereby unnecessary shifting of material 
is avoided. With the heavy plates and massive 
parts generally of modern boilers this is a most 
important point, and considerably influences the 
dividends paid by an engineering company. 

Barrow being so far from other centres of engi- 
neering industry, has to be self-contained, and this 
is illustrated by the fact that the plates used for 
boiler and ship work are rolled at the neighbouring 
Hematite Iron and Steel Works ; a company which, 
we believe, is closely connected with the Naval 
Construction and Armaments Company. 

In the boiler shop the plates are taken in in the 
centre bay and having been marked off are planed 
on the edges, the edge planers taking 30 ft. in 
length and 8 ft. across. The plates are taken up 
the centre bay, the work being done on them whilst 
in the straight. At the top of the bay there are 
large vertical rolls recently erected by Shanks and 
Co., of Johnstone, which will take plates 12 ft. 
wide and bend 1} in. steel plates cold. The end 
plates are drilled, manholes cut, &c., in the centre 
bay. When the shell plates are bent to the required 
radius they are taken to the next bay and bolted 
together. They are then drilled in position by the 
ordinary boilermaker’s drilling machines designed 
for this purpose, the makers being Campbell and 
Hunter. The end plates are flanged by a hydraulic 
press by Fielding and Platt, furnace holes having 
been cut, &c., and rivet holes drilled in position. The 
back plates, combustion chambers, &c., are then put 
in, and the whole rivetted up. For the latter purpose 
there are hydraulic rivetters, one shell rivetter of 
150 tons and having a gap of 12ft. 3in. The 
work as stated is well arranged so as to prevent, as 
far as possible, the same ground being twice covered, 
and there are hydraulic cranes well arranged for 
handling the parts. 

Amongst other tools in this shop may be noticed 
another hydraulic rivetter with power of 90 tons 
and a gap to take a 10-in. plate; an oval hole 
cutting machine for manholes, with variable eccen- 
tricity up to 6in.; a boiler back stay drilling 
machine by Shanks and Co., of Johnstone, with 
two standards and having a vertical range of 12 ft. 
and a bed 30 ft. long. The hydraulic flanger re- 
ferred to has a power of 150 tons, and is capable of 
flanging steel plates 1,%; in. thick. The shell drill- 
ing machine has a range of 10 ft. vertically and an 
angle of drill up to 25 deg. There is one 80-ton 
travelling crane, besides two 25-ton and two 15-ton 
travelling cranes, three 8-ton cranes, and eight 
3-ton hydraulic jib cranes. 

The engine department, like the boiler shops, 
has also been entirely reorganised since the_for- 
mation of the new company. Amongst the more 
important tools may be noted a fine new wall 
planing machine by Shanks and Co., of Johnstone, 
having a horizontal range of 20 ft. and a vertical 
range of 14ft. In this the low-pressure cylinder of 
a large vessel for the Pacific trade was being 
machined. There is also a combined slotting and 
planing machine by Fairbairn, having two rests and 
slides, one with a vertical range of 7 ft. and a hori- 
zontal range of 21 ft., the other with a vertical range 
of 9 ft. and a horizontal range of 20 ft. There isa 
slotting machine with a stroke of 5 ft. 6 in., and a 
travel of table of 8 ft., the diameter of table being 
8 ft. Another slotting machine by Fairbairn, has 
a stroke of 24 in. and a travel of table of 4 ft., 
the diameter of table being 7 ft. 

There are several fine lathes suitable for the 
heavy work of a marine engine shop; amongst 
them being a gap lathe by Whitworth, which will 
take a length of 33 ft., and a diameter of 12 ft, 








Another gap lathe by the same makers will take 
work 16 ft. indiameter, the travel of the rest being 
8ft. There isa fine shafting lathe by Sharp, Stewart, 
and Co., fitted with four rests and capable of turn- . 
ing shafts up to 30 ft. long. Close by is a horizontal 
boring mill having a boring bar 12 in. in diameter 
and 22 ft. long. This is for boring stern tubes, 
shaft liners, and other parts of a similar nature. 
There is a vertical mill of large size for boring 
cylinders, and there is another mill for smaller 
work, which can be adapted for boring tapered holes 
in propeller bosses, &c. There are four horizontal, 
drilling, boring, and tapping machines, by Shanks 
and Co., of Johnstone, which are fitted with 
Barrow’s patent driving gear. These are fine tools. 
There are also two fine radial drills fitted with 
Barrow’s driving gear. 

A newmachine tool in this department is a powerful 
metal band saw for cutting off ends and sawing out 
parts in place of slotting, &c. At the time of our visit 
this machine was engaged in sawing out the jaws of 
a connecting-rod, and there were eccentric rods 
close by waiting their turn to be operated on ina 
similar way. These band saws for cutting metal 
appear to give good results and to be gaining in 
favour. A no inconsiderable advantage is the 
smaller amount of waste, and it is said that the gain 
in value of the scrap got by saving is sufficient to 
pay the man’s wages for looking after the tool. 
This saw will cut through a thickness of 2 ft. 6 in. 
cold, although of course not at a high speed. In 
this shop is a plant for building up crankshafts by 
means of oxy-hydrogen flame. 

To serve this shop there are a 50-ton travelling 
crane and two 25-ton travelling cranes (Taylor’s), 
two 25-ton and two 15-ton cranes (Armstrong’s). 

A feature well worth attention in this department 
is the gauge shop. Here gauges are made and kept 
for all parts that can well be reduced to standard. 
The men work to these gauges, it being the object 
of the management to do away with foot rules as 
far as possible, so as to reduce the chance of badly- 
fitting parts through errors in measurements. 

On the occasion of our visit, the principal work 
in hand was that for the engines of two large ocean 
liners. One set was being erected, but the design 
did not appear, from inspection, to possess any 
feature beyond that of ordinary good marine prac- 
tice. Steel is largely used in place of cast iron in 
conformity with modern ideas, cylinder tops, 
pistons, guide brackets for valve rods, connecting- 
rods, eccentric straps, caps for bearings and other 
parts being of that material. The eccentric liners 
are of Ajax metal, whilst the propeller blades are 
of manganese bronze, being bolted to a steel boss. 

At the end of the principal machine shop is the 
brass-finishing shop with the usual tools. These 
are driven by a gas engine. Beyond is a grinding 
shop with gritstones and emery wheels. 

When we paid our visit to the works the Oruba, 
a large steamer built for the Pacific Steam Naviga 
tion Company, had just been completed, and was 
in the Devonshire Dock moored to the engine 
works wharf. With the following particulars ox 
this vessel, which have been kindly furnished to us 
by the management, we will conclude this notice of 
the Barrow Works: This vessel is 450 ft. long, 
49 ft. beam, and 37 ft. depth, moulded, and is 
rigged with four pole masts. Her gross tonnage is 
6000 tons. The hull is constructed entirely ot 
steel, on the longitudinal double bottom principle, 
the frames and beams being of solid channel sec- 
tions. The whole of the material has been supplied 
by the Barrow Hematite Steel Company. The 
vessel, as is the case with all the other steamers ot 
the company, is not classed, but her scantlings are 
considerably in excess of Lloyd’s requirements. 
Below the upper deck she has three complete decks 
laid, while above the upper deck there is a long 
turtle back at each end, and a promenade deck 
reaching from the forward to the after turtle-back. 
On the top of this again there is a wooden awning 
or boats’ platform deck running fully half the 
length of the vessel. The lower deck and the 
after part of the main deck are constructed to 
accommodate 650 steerage passengers. Forward of 
the steerage accommodation sleeping berths are 
provided for 90 second-class passengers, with a 
handsome dining saloon panelled in maple and oak. 
At the extreme fore end of the main deck the fire- 
men and crew are berthed. Between the crew 
space and the second-class passenger accommodation 
the remainder of the main deck is appropriated for 
the sleeping berths and accommodation of 150 first- 
class passengers, including baths, lavatories, &c. The 
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ELECTRIC LAMP AND PROJECTORS AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MM. SAUTTER, LEMONNIER, AND CO., ENGINEERS, PARIS. 
(For Description, see Page 270.) 








Fic. if ELEctRIC SIGNAL LAMP. . 
pi LY“ 


| brasswork is electro-plated, and each room lit up 
| with electric light. The upper deck, under the 
| turtle-backs, forward and aft, is set apart for steerage 
| passengers, wash-houses, w.c.’s, and other fittings. 

he dining-saloon for the first-class passengers is 
contained in the front of a large deck-house, which 
| extends from the fore turtle-back to the after one. 
| Abaft the dining saloon, on the upper deck, are 
| situated the pantry and galley, communicating with 
the dining-room. On each side of the engine and 
| boiler casings is accommodation for the officers and 
first-class rooms are fitted up in a very handsome | engineers, together with entrancestothecabins below. 
manner with iron folding beds, mahogany washstands | Further aft still is a large smoking-room for the 
for each passenger, and these have a constant supply | second-class passengers, and accommodation for the 








Fig. 8. PROJECTOR FOR SRIP’S USE ; SUEZ CANAL 
TYPE. 





Fic. 9. MANcGIn PROJECTOR, 23.62 IN. IN DIAMETER, FOR MILITARY PURPOSES. 











Fics. 10 anp 11, PortTaBLE MANGIN PROJECTOR FOR TORPEDO BOAT SERVICE. 


the promenade deck at the fore end is a large draw- 
ing and music-room. Abaft this is a smoking-room 
for the first-class passengers. The remainder of this 
deck, as far aft as the engine skylight, is entirely 
appropriated to the use of the first-class passengers, 
while the after part is intended for the use of the 
second class. On the orlop deck aft, a large refri- 
gerating machine is fitted, capable of cooling 40,000 
cubic feet of air per hour, and in connection with this, 
chambers are attached for carrying meat, vegetables, 
and other commodities for the use of passengers 
duringthevoyage. The engines are triple-expansion, 
cylinders-—39 in., 61 in., and 97 in. in diameter. 
The stroke is 66 in. Piston valves are fitted to the 


of fresh water, small chest of drawers, &c. ; all the! stewards and servants belonging to the vessel. On| high and intermediate cylinders, and the common 
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slide to the low pressure. The valve gear is of 


the usual type. Steam is supplied from five double- . 


ended boilers; each of these is 13.6 ft. in dia- 
meter and 18 ft. long, and is fitted with six of 
Fox's corrugated furnaces. The diameter of each 
furnace is 3 ft. Steam of 160 lb. pressure is used. 
When running at full speed, about 16 knots, the 
engines develop about 6000 indicated horse-power. 
Provision is made to use forced draught if required, 
the system being that of Anderson and McKinnill. 
For working the many auxiliary engines reducing 
valves are fitted on the main steam pipe. A donkey 
boiler, working at 90 1b. per square inch, is supplied 
for working cargo and the dynamos in port. The 
crankshaft is of forged steel 20 in. in diameter ; 
the tunnel shafting is 18} in. in diameter. The 
propeller shaft is by the Parkhead Forge Company, 
of Glasgow, and is 20 in. in diameter, exclusive of 
the gun-metal sleeve. All the shafting is bright 
turned. In the tunnel each length of shafting has 
two bearings. The propeller is of manganese 
bronze and has been cast at Barrow. There are 
four blades; the diameter is 20.10 ft., and pitch 
26 ft. The boss is of steel by Vickers. In addi- 
tion to the main engines there is a compound 
horizontal blowing engine by Lees and Ander- 
son, of Glasgow. This engine ventilates the 
saloons, state-rooms, cabins, and holds, and also 
supplies the draught for the main boilers. There are 
two of D. Taylor’s steam fire-engines ; one two-cy- 
linder D. Taylor’s feed donkey pump; a ballast 
pump, Worthington type ; Weir’s feed-water heater 
and evaporator, supplied with steam from the 
main intermediate cylinder; a “special” donkey 
pump; Worthington fresh-water pump ; three of 
Higginson’s ash hoists ; two sets of Allen’s centri- 
fugal pumps for circulating the water in the main 
condensers ; six Waddington’s steam winches ; 
Harrison’s steam steering gear; A. and R. Brown’s 
fresh water condenser; Sir W. Thomson’s com- 
passes, sounding machines, &c. The ship is illu- 
minated by electricity. The plant consists of 
two compound wound 18-unit Brush ‘ Victoria” 
dynamos, the electromotive force of the current 
being 55 volts. There are 500 incandescent lamps 
fitted. The spindles of the armature are coupled 
up with a flexible coupling direct to two vertical 
driving engines. The Acme governor is supplied. 
For day use in stokeholds and engine-room a smaller 
engine and dynamo of the same make as the others 
is supplied. 





CONANT’S ISOCHRONAL CLOCK. 

In addition to the grand collection of sparkling 
gems and rare minerals, which makes their stand at 
the Paris Exhibition such an attractive one, Messrs. 
Tiffany and Co., of New York, are the exhibitors of 
examples of a new form of isochronal clock, the details 





engravings of a four-pendulum clock on this plan, 
which Messrs. Tiffany are exhibiting at Paris, and we 
are indebted to the makers for the following particulars 
of the details of thesystem. The clock illustrated, and 
others at the Exhibition, are constructed with pen- 
dulum escapements, although chronometer escapements 


could beas readily grouped and averaged. Mr. Conant ' 


has not exceeded four escapements in any of the 
instruments yet made, but if a still finer instrument be 
demanded it is, he considers, entirely practicable to 
combine eight or even more. He claims that the 
elimination of error is always in proportion to the 
square of the number of pendulums; thus two pen- 
dulums would reduce the error to one-fourth, four to 
one-sixteenth, and eight to one-sixty-fourth. 

Another point suggested is that in a group of pen- 
dulums in one instrument thus arranged each will 
have a steadier rate than when isolated. The tendency 
to synchronise with each other may exist, still Mr. 
Conant has been unable to make them do so, and he 
has found by careful observation that when there is a 
variation among the pendulums or rate, varying as 
much as fifteen seconds a day each, the clock will have 


a steadier rate, that is, if one pendulum gains half a | 


minute a day, the next fifteen seconds, while the other 


two lose corespondingly fifteen and thirty seconds a | 
day, the action of the clock will be more perfect, and | 


its rate less liable to change than would be the case 
with a high-class one-pendulum clock, while also the 
ease of bringing the instrument to schedule time is 
much increased, for the instrument ‘‘ minds its helm,” 
being disposed to prefer to run on exact time. 
Referring now to our illustrations on page 273 and 
the present page, Fig. 1 is a general view of the clock, 
Fig. 2 is an elevation of the clock train, Fig. 3 is a 
side view of the same, Figs. 4 and 5 are views of a 
detached portion of the train showing the averaging 
wheels and their manner of engagement, and Figs. 6, 
7, and 8 are views of the hand-setting device, by means 
of which the ‘‘ sweep-seconds” hand can be moved, 
and of course the » train being dependent the 
motion of all the hands must be relatively affected. 
The main dial of the clock is of standard style, being 


divided into twelve hours, and in addition to the. 


regular minute and hour hands, there is a long sweep- 


seconds hand. There are four pendulums, each | 


pendulum being of different length from any of its 
companions ; they make respectively fifty-six, fifty- 
eight, sixty, and sixty-two beats each per minute. Each 
pendulum is represented on the dial plate by a small 
dial and a revolving hand, and these four dials are 
arranged in pairs according to the impelling mechanism, 
each pair indicating their average rate of progress in a 
small dial above them and below the main dial. This 


accounts for the presence of six small dials below the. 


main dial, each having a small hand that completes a 
revolution in one minute. 

The theory of this construction is that in a series of 
single-pendulum clocks whose time is not likely to be 
perfectly accurate, some will have a slower rate and 
some a faster, and yet for an average they may give 
perfectly accurate time. The best clockmakers in the 
world feel that they cannot undertake to warrant their 
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of which are characterised by great ingenuity. This 
clock is the invention of Mr. H. Conant, who has 
worked upon the idea of performing mechanically what 
has hitherto only been oc by personal observation, 
namely, taking the average indications of a number 
of time-pieces, each of high excellence. To carry out 
this principle Mr. Conant has originated a clock 
having a number of pendulums, each fitted with an 
escapement of the highest class. These escapements are 
so connected by the clock mechanism that a large 
and principal second hand shows constantly the average 
time indicated by the group of escapements. 

We give this week on page 273 and the present page 














constructions to run nearer than two or three seconds 

r week. We have already referred to a general 
Pelief that clocks standing near each other and having 
varying rates will synchronise, one overpowering the 
other. This circumstance for some time deterred Mr. 
Conant from the attempt to unite and associate a 
number of pendulums, fearing disastrous consequences 
to their timekeeping qualities. But although his first 
clock was made with four pendulums of equal length, 
he found the tendency to synchronise much less than 
was expected, and repeated trials to get the pendulums 
to do so failed entirely, although the rate came as near 
| as two seconds a day of each other. 








| The peculiar system of gearing by which the average 
|motion of the four escapements is obtained is best 
' shown in Figs. 4 and 5, in which Fig. 4 is a front and 
Fig. 5 a side elevation of a detached portion of the 
clock train. In these figures it will be seen that there 
are three large principal wheels, the middle one of 
which receives the impulse, and from this, by means 
of the little planetary wheel L, other wheels M M on 
each side are driven. It will be seen that the side 
wheels have two sets of teeth, one being bevel gear 
engaged with the planet wheel L, while the other is on 
the periphery, and connects the wheels M M with NN. 
The wheels M M are loose upon the supporting shaft, 
and this arrangement allows first one of the side 
wheels to move and then the other, as the escape- 
ments actuated by the motion of the —— allow. 
This also gives to the actuating wheel carrying the 
gear L a motion which is the average of the motion of 
the side wheels M M, and therefore any wheels 
‘actuated by these must have the same resultant. 
Therefore a small wheel like O gearing into the central 
_wheel must have a motion which is the mean of the 
motions of the two wheels N N. But the ends of the 
shafts that support these wheels carry each a small 
second hand as seen on the left-hand part of the dial 
late below the main dial, and the second hand carried 
y the shaft of the wheel O must indicate a passage of 
time which is the mean of those shown by the second 
hands on the shafts of wheels NN. The three second 
hands on the lower right-hand corner of the dial plate 
are moved by another portion of mechanism, identical 
in every respect; and these two mechanisms are 
actuated by another mechanism, which is connected 
to and impelled by the wheel controlling the sweep- 
seconds hand ; so that this latter must be moved at the 
average rate of the four second hands at the bottom 
of the dial plate. In Fig. 2, page 273, the three 
averaging mechanisms are, as will be seen, marked M1, 
M2, and M3. 

Propelling power is furnished by two weights at the 
end of two cords that wind upon the drums P P, Fig. 2, 
in the usual manner. These act through a small train 
upon the wheels A2, BJ, engaging, through the wheel 
before described, mechanigm shown at M2. 

The action of the works can be best understood by 
supposing the clock and every pendulum to be at rest. 
Now, start one of the pendulums, say No. 1; the 
‘second hand of that escapement will revolve once in a 
minute, while the large sweep-seconds hand will make 
only a fourth of a revolution in the same time. Now, 
starting a second pendulum will in no way affect the 
movement of the escapement of the first, but will 
impart a corresponding movement to the sweep-seconds 
hand, and that will revolve half a revolution while the 
second hands of the two escapements make one com- 
pletely. A third pendulum started causes the sweeper 
to make three-fourths of a revolution in one minute ; 
and when all the pendulums are in motion the clock is 
on its regular rate, and the time is measured correctly 
in seconds, minutes, and hours. The movement of the 
‘sweep ” being the resultant of the movements of the 
four escapements, must indicate an exact average of 
their motion. 











The ordinary clock is constructed on the theory that 
it will have to be moved forward or backward at times 
to make it correspond fairly with the local time ; but 
the clock now under notice, having its hands held in 
place by friction just the same, can be moved forward 
or backward without trouble or damage. In fine time- 
keepers and clocks attached to observatories, the regu- 
lation is by means of the second hand. And in places 
where a fraction of a minute or second is taken into 
account, a method of adjusting the second nand seems 
desirable. This clock has a mechanism by means of 
|which the second hand may be moved forward or 
| backward to bring it into any desired position, even to 
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the fraction as small as a hundredth part of a second. 
This attachment is illustrated by Figs. 6, 7, and 8 on 
the opposite page, and its location in the movement is 
shown in dotted lines on Fig. 3, page 273. 

The shaft A carries the sweep-seconds hand, and 
receives its impulse through the pinion Al, Fig. 2. 
This pinion and the bevel gear A3 are fast to this 
shaft, but the wheels A4 and Adare not. The wheel 
A2 is connected to the wheel A5 by means of a sleeve, 
and revolves in consequence of the impulse being trans- 
mitt2d through the planetary wheel A6, in a direction 
contrary to the shaft A The intermediate wheel B1, 
having a wide face, connects this wheel to the receiv- 
ing wheel M2, shown also in Fig. 2. The wheel A4 
is a ‘‘worm gear,” and is constructed with teeth 
having a curved surface and spiral to fit the worm 
Tl, which is fast to, and actuated by, the shaft T. 
There are 120 teeth on the periphery of the wheel A4, 
and half a revolution of the latter will cause the 
wheel A5 to make a complete one. Thus it will appear 
that one turn of the shaft T will affect the position of 
the sweep-seconds hand one second. The shaft T is 
furnished with a small dial T2, shown also at Fig. 8, 
which is divided into 100 parts, so that by means of a 
small stationary point X the operator can tell how 
many turns and hundreds of turns he revolves it. 

The action of this mechanism can be best under- 
stood by saying that if the second hand is slow, say a 
second and a fraction, and it is wished to set it right, 
the operator takes hold of the knob T3 with his thumb 
and forefinger and turns the shaft a complete revolu- 
tion, which makes the second, and if the fraction is 
26 hundredths he moves the shaft till it is one point 

ast the figure 25. Then the sweep-seconds hand will 
have been moved forward exactly 1 and 26 hundredths 
of a second; and so on for any other portion of time 
required, excepting of course when minutes and hours 
are needed, then the minute and hour hands are moved 
as in ordinary clocks. This arrangement enables the 
clock to be adjusted to even a hundredth of a second, 
which may be useful in observatory work. There is a 
chronograph attachment by which its movements may 
be electrically recorded when desired. 





COMPOUND HORIZONTAL ENGINE AT 
THE PARIS EXHIBITION. 

In the two-page engraving which we publish this 
week, and on pages 276 and 277 of our present issue, 
we illustrate a fine compound horizontal engine con- 
structed by Messrs. Escher, Wyss, and Co., Zurich, and 
exhibited in the Machinery Hall of the Paris Exhibi- 
tion. It is a two-crank horizontal engine, with 
cylinders 14.6 in. and 21.7 in. in diameter by 2 ft. 74 in. 
stroke, which when running at its normal speed of 80 
revolutions per minute is intended to indicate 150 
horse-power, and it is fitted with the valve gear of Mr. 
J. R. Frikart, of 122, Rue Nationale, Lille—a gear 
which we have already mentioned in our general 
article on the stationary engines at Paris. 

The cylinders of the engine under notice are shown 
in section in Figs. 4, 5,6, and 7, page 276. The valves 
are of the Corliss type and the valve chambers and 
steam jackets are cast solid with the cylinders 
as shown. The admission valves are placed at the 
upper side of each cylinder, the exhaust being at the 
bottom, so that any water of priming or condensa- 
tion is readily passed out. The clearance, it will be 
seen, is very small, being only 2 to 3 per cent. of the 
cylinder volume, though the ports are exceptionally 
large. The steam is admitted by the stop-valve shown 
on the top of the high-pressure cylinder, and {flows 
through the jacket to the valves, an arrangement which 
meets with much favour on the Continent, and which 
certainly insures a good supply of steam to the jacket. 
On exhausting from this cylinder, the steam passes into 
an intermediate reservoir, shown below the high-pres- 
sure cylinder in Fig. 1. This reservoir is made of a size 
sufficient to keep the pressure of steam in it sensibly 
constant. It is, moreover, jacketted with live steam, 
which is also passed through the pipes, which are shown 
in dotted section in our engraving. The steam is there- 
fore dried and slightly superheated before passing to 
the low-pressure cylinder. On referring to the engrav- 
ings, it will be seen that: the low-pressure cylinder is, 
to a large extent, fitted with a double jacket, the steam 
from the intermediate reservoir passing round from the 
bottom to the top of the cylinder on its way to the 
admission valves. The inner jacket is supplied with 
high-pressure steam from the boiler, and still further 
tends to superheat the steam from the high-pressure 
cylinder. The pressure of this steam admitted to the 
low-pressure cylinder is limited by the weighted safety 
valve shown on the top of that cylinder in Ki s. 4and 7. 

A cursory glance at the engravings will at once 
show that the valve gear differs considerably from the 
ordinary Corliss type, and it is in this particular that 
Mr. Frikart has shown the greatest ingenuity, with the 
result of considerably increasing the speed at which 
the trip gear can be worked. Figs. 9 to 14 show the 
gear in detail, and from these it will be seen that the 
whole four valves of each cylinder are operated from 
a single eccentric B, keyed on the main shaft of the 


engine A, and driving the wrist-plate or its substitute 
¥ by means of the rods D and D”. 

The exhaust valves are permanently connected to 
the wrist-plate or rocking frame F by simple links, but 
the connections of the upper valves are more com- 
plicated. The sleeve E of the admission valve, Fig. 10, 
supports the valve spindle on which the double lever H 
is free to rotate, being driven by a link from F. On 
the second arm of this lever is jointed the trip 
I, which is caused to oscillate on its centre by the lever 
L driven by the rod T. As the trip rotates it frees 
the catch K on the valve spindle, which is then pulled 
round by a weight or spring acting through the rod G 
in the usual way. 

Fig. 12 shows the relative positions of the parts pre- 
vious to disengagement, drawn, however, for the other 
valve spindle, and also shows the motion curves for the 
different points. The rods TT are connected to two arms 
of the three-arm lever Q, the remaining one being con- 
nected to the governor by the swinging link S. As 
the balls rise one rod is pushed one way and the other 
pulled the other, and both trips are turned round on 
their centres, causing disengagement to take place 
earlier. In addition to this the two rods have an 
oscillating motion imparted by the curved lever N 
which derives its motion by a link from the eccentric- 
rod D, so that the motion of the trip is of a somewhat 
complex character. In the first place it is carried 
bodily round the valve stem with the lever H, then it 
is caused to oscillate round its own centre, alternately 
gearing with and clearing the catch on the valve 
spindle, by the motion of the rod T, which motion 
again, though always of a definite amount, due to the 
motion of N, is altered in ‘‘ position” by the governor. 
It will be noticed that the trip I is given a definite 
motion by the gear connected to it, this gear returning 
it to the position necessary to enable it to re-engage 
the catch K, without recourse being had to any spring 
arrangement. 

Fig. 13 is a valve diagram for the admission valve, 
showing its travel over the steam port when the cut- 
off is not operating, and Fig. 14 is a similar diagram 
for the exhaust valve. This gear has proved very suc- 
cessful in practice, as, with an a single eccentric, a 
large range of expansion can be obtained, viz., from 
0 to 75 per cent. of the stroke, and it can, moreover, be 
worked at a high rate of speed without noise or shock. 

As to the valves themselves, they are made with 
hardened wearing surfaces, and their spindles are kept 
steam-tight without the use of stuffing-boxes, so that 
the trip arrangements are not at the mercy of a care- 
less engine-driver who might unduly tighten up the 
spindle glands. Fig. 8 is a section through the 
governor and crosshead, and shows clearly the con- 
struction of these parts. The governor runs at a 
moderate Sa but is nevertheless sufficiently sensitive 
for its work. 

Every detail of the engine we illustrate seems to 
have been well considered, while the workmanship 
fully maintains the reputation of the makers, Messrs. 
Escher, Wyss, and Co. 








WOOD-WORKING MACHINERY AT THE 
PARIS EXHIBITION. 

In continuation of our notice of the wood-working 
machinery exhibited at the Champ de Mars by Messrs, 
Fay and Co., of Cincinnati, we publish this week on 
pages 284 and 285 three more of their very interestin 
special machines. The first of these is a aan 
‘* solid frame variety wood worker,” which would be 
known in this country asa general joiner. It is adapted 
for planing wood, in large sizes as well as small, on two 
sides at once, and it can be used as a saw bench, ora 
boring machine, while by mounting special shaped 
cutters on the main shafts, any description of bevel or 
moulded work can be turned out. The table on which 
the work is placed is made in two separate portions, 
each of which has a rising and falling motion as well 
as a traversing movement upon guides formed in the 
bearings immediately supporting it; the peculiarity of 
the falling movement of the table is, that as it is lowered 
it also recedes from the cutter so as to increase the width 
of gap in the middle; of course when the table is 
raised this action is reversed and the table advances, 
reducing the width of the gap. This movement is 
obtained by a combination of the wedges that support 
the table bearers sliding to and fro upon the main 
frame as shown in the engraving, and a radius bar 
attached to the frame and to the table ; by traversing 
the screw worked by the handwheel the table is 
caused to rise and advance, or to fall and recede at 
pleasure, complete steadiness being always insured 
through the ample bearing given by the wedges. Each 
half of the table can be raised or lowered independently, 
or both can be worked together, and when in the 
desired position further motion may be rendered impos- 
sible by locking screws. The bearings carrying the 
central horizontal cutter are also capable of a rising 
and falling motion to adapt the cutter to different sizes 
of work, while the verticalcutter at the back of the table 
can also be adjusted. The fence which is shown in the 





engraving upon the table is also made in two parts so 








as to leave a gap between them for the vertical cutter 
to work in. This fence is provided with a fine ad- 
justment by means of slotted brackets cut with internal 
teeth, and studs gearing into them ; these latter are 
provided with mulled heads, and by turning them 
the fence is caused to advance or recede with the 
utmost nicety, and it can be at once locked in any 
desired position. When it is intended to use this 
machine as a saw bench, each half of the table is with- 
drawn upon its upper guides, so as to leave a wide gap 
in the centre ; in this gap a temporary saw table can 
be placed and the saw is mounted on the cutter spindle. 
On the frame at the back of the machine means are 
provided for securing the bracket and table, and on 
an extension of the cutter spindle, provision is made 
for an auger; the machine is thus easily converted for 
boring purposes ; the tablecarrying the work is provided 
with vertical and lateral adjustments. It should be men- 
tioned that provision is made for lowering the spindle 
carrying the vertical moulding cutter below the level 
of the table so as to leave the latter unobstructed if 
desired. Both horizontal and vertical cutters are 
driven by belting from the countershaft; the small 
pulleys, which are 34 in. in diameter, are intended to 
work at a speed of 3600 revolutions per minute. 

Our second illustration represents a machine which 
has attracted considerable attention at the Exhibition. 
It is a mitre and bevel saw table, designed for cutting 
wood at any angle up to 45 deg., the table remaining 
fixed and the saw being so mounted as to be capable of 
adjustment to any desired angle. This movement is 
effected by mounting the saw in a special carriage with 
a quadrant rack that can be turned by the handwheel 
shown in the front of the engraving; the shaft on 
which this wheel is mounted is provided at its inner 
end with bevelled gear which gives motion to another 
shaft carrying an endless screw that operates the 
quadrant. The centre around which the frame carry- 
ing the saw and driving pulley swings coincides with 
the level of the top of the table, so that the saw blade 
can be set at any desired angle to the right or left. 
Upon the table is fixed a fence that can be adjusted to 
the desired angle suiting the work in hand. 

Our third illustration is that of a self-feeding ripping 
saw table, one of the special peculiarities of which is 
the feeding device, consisting of a toothed disc that 
cuts into the top surface of the timber in exactly the 
same line of the saw cut, so that no marks of the feed 
exist upon the work after it is turned out of the 
machine. This disc is driven by a train of gearing 
from a countershaft mounted in the frame beneath. 
The fence in this saw table is attached to a series of 
levers in such a way that it is always parallel to the 
saw as it is moved to and fro to adjust it for the work 
to be done; a graduated gauge beneath the lever 
actuating this fence enables it to be set so as to suit 
any thickness of work. The table can be raised or 
lowered by means of the handwheel shown in the illus- 
tration, and when it is desired to do ordinary hand- 
ripping work the whole of the feeding gear which is 
hinged to a post at the back of the frame can be thrown 
up out of use. The saw is intended to be driven at a 
speed of 2400 revolutions per minute. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 27, 1889. 

A FURTHER improvement has taken place in the iron 

and steel markets throughout the country. The past 
week has brought out a good many large buyers of 
steel slabs, billets, and blooms; sales of this kind, 
12,000 tons. There have been heavy sales of muck 
bars, and several thousand tons have been worked off 
at 28.50 dols. Large orders for merchant bar have 
also been placed in New York and Pennsylvania mills, 
the average prices being from 1.75 to 1.85 for medium 
to refined iron. Several large orders have been placed 
for wrought-iron pipe for pipe lines under construction 
in Pennsylvania, Ohio, and Indiana, and two or three 
additional pipe lines have been recently projected. 
Skelp is very active, and all the mills are crowded 
with orders. 

It would be difficult to place a 1000-ton order for 
late iron, under six weeks to two months delivery. 
here is quite a rush this week for structural iron for 
bridgework, which is quoted at 2.10. Large orders 
for beams and channels have been placed during the 
past week, on a basis of 2.80. The sheet and galvanised 
iron mills are also well supplied with orders. 

The nail manufacturers throughout the west are 
icking up a large amount of business for early de- 
ivery. Cut and wire nails are selling at nearly full 

list. The pig-iron market is without new features. 
Southern makers are trying to advance prices ; so lon 
as prices were at a very low point in the south, ont 
consumers short of stocks, the prospects for an advance 
seemed very bright; but now that consumers have 
one to two months’ supplies in hand, their inquiries are 
irregular. Steel rail prices are 28 dols. to 28.50 dols. ; 
makers claim that within thirty days they will be selling 
small lots at 29 dols. American markets are calling 
loudly for old rails, and yards here are bare. Bessemer 
steel mills are purchasing ee supplies of Bessemer 
pig ; prices have advanced | dol. per ton, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a quiet tone in 
the pig-iron market last Thursday, and the advance of 
1 per cent. on the Bank rate led to a considerable amount 
of selling. Prices accordingly became somewhat de- 
pressed, and at one time the quotation for Scotch war- 
rants was 24d. per ton down, but buyers came in and 
there was a partial recvery, the close being only 1d. 
under the previous day’s finish. Cleveland and hematite 
iron both closed 14d. per ton under Wednesday’s final 
quotations, The settlement prices at the close were— 
Scotch iron, 46s 74d ; Cleveland, 43s. 74d ; hema ite iron, 
54s. 74d. per ton. On Friday forenoon Scotch iron chang 
hands at 46s. 6d. cash per ton, but in the afternoon the 
tone was firmer, and the price reached 46s, 8d., the close 
being buyers at 46s. 74d. per ton cash, and sellers asking 
1d. per ton higher. The closing settlement quotations were 
—Scotch iron, 46s. 74d. per ton; Cleveland, 43s. 74d. ; 
hematite iron, 54s. _ per ton—all at the close of Thurs- 
day’s market. On Monday morning the market opened 
under the influence of an easier tone, but improved. The 
shipments were not up to expectation, and it was re- 
ported that on Saturday there had been an unusually 
heavy withdrawal of Scotch iron—930 tons—from the 
public warrant stores. After falling to 46s. 7d. per ton, 
the price of Scotch warrant iron was run up 5d. per ton 
to 47s., the highest quotation for this year, and closed at 
46s, 11d.—being an advance of 34d, per ton over last week’s 
close. The closing settlement prices were—Scotch iron, 
46s. 104d, per ton; Cleveland, 43s. 104d. ; hematite iron, 
54s. 105d. per ton. In yesterday’s market there was rather 
a quiet feeling amongst the brokers. Buyers were shy, 
and prices went back 3d. per ton, A better tone set in 
towards the close, and the price of Scotch iron recovered 
to 46s. 104d. per ton, or 4d. per ton below the previous 
day’s close. No business was done in Cleveland iron, 
although sellers came down 1d. per ton. The price of 
hematite iron declined 24d. per ton, which was subse- 
quently recovered, the close being ason Monday. At the 
p00 the settlement prices were—Scotch warrant iron, 
46s. 104d. per ton; Cleveland, 43s, 9d. ; hematite iron, 
54s. 104d. per ton. Prices were somewhat weaker this 
forenoon, business having been done in Scotch iron at 
46s. 94d. and 46s, 10d., then declining to 46s. 8d., and back 
to 46s. 9d. cash. Less fluctuation took place in the price 
of Cleveland iron, and the last price was 48s. 7d. per ton, 
while hematite iron was done at 54s. 8d. per ton cash. A 
further decline took place in the afternoon, down to 46s, 7d. 
being accepted for Scotch iron, 43s. 7d. per ton cash 
for Cleveland, and 54s. 7d. for Cumberland hematite 
warrants. The weakness was attributed to the Cleveland 
monthly returns being considered unsatisfactory. The 
demand for Scotch special brands has not been so active 
during the past week, and prices have not undergone any 
further general advance. Some brands, however, are 
decidedly scarce, more especially is that true of the 
Summerlee brand, which is now completely sold out, and 
as thedemand continues to be great it has been deemed 
necessary to light at least one additional furnace at the 
Summerlee Works. There is no Summerlee iron in the 
ublic warrant stores, Coltness No, 1 has been advan 
5. per ton to 64s, during the week, and the following are 
the prices of a fewother brands of No. Liron: Langloan, 
60s. 6d. per ton; Gartsherrie, 60s. 3d.; Summerlee, 
62s. 6d.; Calder, 58s. 6d. ; Clyde and Glengarnock, 
56s. ; Carron (at Grangemonth), 54s. ; Shotts (at Leith), 
59s. 6d. per ton. As one additional furnace has 
been blown in by the Summerlee Iron Company, 
there are now 82 blast furnaces in actual operation, 
as compared with 86 at this time last year. The ship- 
ments of pig iron from all Scotch ports last week amounted 
to 8940 tons, against 10,806 tons in the correspondin 
week of last year. They included 500 tons for the Unite 
States, 1945 tons for Canada, 155 tons for India, 290 tons 
for Australia, 2000 tons for Germany, 340 tons for Hol- 
land, 120 tons for China and Japan, smaller quantities 
for other countries, and 3149 tons coastwise. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 1,016,852 tons, as compared 
with 1,019,398 tons yesterday week, thus showing a 
decrease of 2546 tons for the week. 


Foreign and Colonial Shipments of Machinery, &:c.—The 
foreign and colonial shipments of machinery, &c., from the 
Clyde, reported last week, included the following, loco- 
motive engines for Cape Town, of the value of 5500/. ; 
rice, sugar, and other machinery, valued at 11,000/., 
chiefly for Rangoon, Singapore, Cuba, Natal, and China; 
sewing machine parts, for Dantzic, Bordeaux, Antwerp, 
and Rangoon, of the value of 3331/. ; blooms, plates, bars, 
and other steel manufactures, chiefly for Canada, Trieste, 
Chili, and Singapore, valued at 6250/.; pipes and other 
castings, plates, sheets, bars, tubes, and miscellaneous 
iron manufactures, of the value of 26,000/. 


Imports of Girders, &c.—Under the head of imports of 
iron and steel goods into Glasgow there were reported 
last week 1300 cwt. of iron girders, 250 ewt. of channels, 
398 owt. of nails, and 180 ewt. of bolts—all from Antwerp ; 
180 cwt. of iron and steel goods from New York, and 
80 owt. ditto from Canada. 


New Steel Works near Glasgow.—It is stated on the 
very best authority that a new steelmaking concern has 
been formed in this city, which is to be called the Lanark- 
shire Steel Company (Limited), the partners of which are 
all well-known men in their respective spheres. Ground has 
practically been secured in the Cambuslang district as 
the site of the works—the spot chosen being in every wa 
convenient. The capital which the new company will 
start with, has been fixed at 50,000/., and the works will, in 
the first instance, consist of two very large steel melting 


necessary plant and mechanical appliances. Of course the 
steel to be made by the Lanarkshire Steel Company is of 
the open-hearth or Siemens kind, such as is now being 
used in so many structural works—bridges, ships, boilers, 
&e. One of the partners is Mr. William Muirhead, who 
has for the last eight or nine years had charge of the steel 
manufacturing department at Parkhead Forge and Steel 
Works. That gentleman will be the manager of the new 
concern. Plans forthe works and themachinery are already 
in progress. It is expected that, by-and-by, the manufac- 
ture of plates as wil as bars may be undertaken by the 
company. 


Steel Company of Scotland.—At the annual meeting of 
the shareholders of this company, which was held in 
Glasgow yesterday, an interesting statement was made by 
Sir -, a Tennant, Bart., who presided. The produc- 
tion of ingots last year was greater than that of the pre- 
ceding year by 13 per cent., the figures being 200,691 tons 
against 177,000 tons ; and the value of the finished pro- 
ducts was greater by 23 per cent., being 1,060,000/. against 
860,441/. That the two works owned by the company are 
in a state of great efficiency may be taken for granted, 
when it is mentioned that their capacity is 4500 tons of 
steel ingots per week, and the productive capacity of the 
works will be further increased this year. There are at 
present contracts in hands which will keep the works 
Pally employed for many months to come. At the 
Blochairn Works a tyre mill has been put down for roll- 
ing engine, carriage, and wagon tyres. As this is the 
only mill of the kind in Scotland, it is confidently antici- 
pated that there will be a ready market for its products. 
At the same works there has also been laid down a new 
and powerful mill for the rolling of large plates. This 
promises to be a very satisfactory addition to the com- 
pany’s plant. A dividend of 10 per cent. was declared, 
and on the motion of Sir James King, Bart., it was 
resolved that the remuneration of the directors for their 
services during the past year should be 20002. 


New Shipbuilding Contracts. — Messrs. Kincaid and 
Co., engineers, Greenock, have booked a contract to 
supply to a London firm a screw tug steamer. The hull 
is to be built by Messrs. Murray Brothers, Dennystown 
Shipyard, Dumbarton, and the engines and boilers will be 
built by Messrs. Kincaid and Co. For a Liverpool firm, 
Messrs. M‘Knight and Co., Ayr, have contracted to build 
a powerful tug steamer, the engines of which are to be 
supplied by Messrs. Ross and Duncan, Govan. 


Clyde Shipbuilding Trade—Launches in August.—Great 
briskness characterised the Clyde shipbuilding trade 
during the past month, and there is every indication of 
ood trade for many months to come. Last month’s 
aunches included twenty-four vessels, of a total of 33,500 
tons, or 4841 tons more than the output in August last 
year, and only 2835 tons under the best output in any 
corresponding month for several years past. For the past 
eight months the output amounts to 193,880 tons, or 
41,297 tons more than was launched in the same period 
last year, but 68,330 tons under the output in the same 
period of 1883, the busiest year on record in the Clyde 
shipbuilding trade. The month’s launches included onl 
one sailing ship, a vessel of 2000 tons, and two small 
vessels. One of the steamers was a vessel of 6700 tons, 
and the others ranged from 3400 tons down to less than 
1000 tons. In the course of the month contracts were 
concluded for about 30,000 tons of new shipping, two of 
them being ‘ unusually se sailing ships, and one a 
steamer of 4200 tons for the Donald timer, line, 


Sale of a Railway.—After having been carried on for 
about twenty years as an independent concern, but 
worked by the Calehesins Railway Company, the Wemyss 
Bay Railway has just been sold to that company. 


Tenders for the New First-Class Cruisers.—It is under- 
stood that three Clyde shipbuilding firms have sent in 
tenders to the Admiralty for the construction of the new 
first-class cruisers that are included in the new naval ex- 
tension scheme. 


The Coal *‘ Boom” in Stirlingshire.—The ‘‘ boom” in 
the coal trade is now showing itself in Stirlingshire as 
well as in other fields. In Polmont parish, bordering 
upon Muiravonside, the mineral under Crosscroes farm 
(113 acres) has been let by the Carron Company to Mr. 
Forrester, the well-known coalmaster of Roughrigg. The 
minerals under the farm of Barns, near Slamannan, 
will shortly be opened up, probably by Messrs. John 
Nimmo and Sons. This will give the coal of about 150 
acres tothe market ; and since an adjoining colliery yields 
about 3000/. a year in royalties to the same seamen 
an estimate may be formed of the value of this—a more 
important series of seams. In Bannockburn district the 
Dunmore Company are sinking a new pit to the famous old 
smithy coal for which the region was long celebrated. The 
Redding Coal Company are about to “shank” on Ellrigg 
estate, and they have recently reopened one of their pits 
_ 4) within a short distance of the new venture. The 

3anknock Company, with praiseworthy perseverance, are 
following up their fortune, and are taking all that is possible 
out of their already well-wrought field. In Kilsyth 
district there is equal briskness, so far as the produce is 
concerned. Polmaise coal does not seem as yet to have 
found a market, although offered on favourable terms, 
partly, no doubt, on account of the inevitable first cost ; but 
if the present upward tendency continues, that also may 
come to a sale. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Halifax High-Level Railway a half-yearly 
meeting of the shareholders of this company has been 
held at Halifax, the Mayor of Halifax (who 1s chairman 





furnaces and a 12-in. bar rolling mill, and all the other 


of the company) presiding. The engineers report that the 


tunnel is now enlarged to full size for a length of 
620 — 586 of which are lined with masonry, leaving 
a balance of 229 yards to complete the tunnel. The arches 
of the Wheatley viaduct are turned, and the masonry 
completed, except parapet walls. The culverts are nearly 
all finished, several of the bridges completed, and others, 
together with the retaining walls, &c., are in a forward 
state. Ballasting has been done, and the permanent way 
laid for a length of about 600 yards of double line. The 
contractors have between 1100 and 1200 hands employed 
upon the works, and they are advertising for excavators 
and miners to expedite the ——- of the tunnel and 
cuttings. The plans of the Pellon and High-Level sta- 
tions have been settled with the working companies, the 
contracts prepared, and the works let (after public compe- 
tition) to Messrs. Baker and Sons. As stated in the engi- 
neer’s report, the station plans have been agreed to 
the working companies, who considered it advisable to 
build the stations in such a mann‘ r as to meet the increas- 
ing requirements of the district. This, according to the es- 
timates of theengineers, will necessitate a further expendi- 
ture of some 20,000/. at once over the original est’mate of 
60,0007. The chairman said he hoped that by the end of 
the year goods traffic would be run over the line. There 
were now only 117 yards of the tunnel to excavate. Two 
stations had been agreed upon (the High-Level in Parkin- 
son-lane, and Pellon Station, at the opp»site end of 
neg ), and the cost of those would be 20,000/. more 
than was originally estimated, this increase being in con- 
sequence of toe obviously rapid growth of the district 
since the line was started. He added that there was a clear 
prospect of the concern earning a full 3} percent., with an 
increasing dividend on that. 


The Staveley Coal and Iron Company, Limited.—The 
twenty-sixth annual report of the directors to be presented 
to the shareholders at the ordinary general meeting in 
Manchester shows that the net profit for the year 
(after providing for the dividend on the preference shares) 
amounts to 59,0317. 10s. 2d., which added to the balance 
of 10,847/. 7s. 4d. brought forward from the last account, 
makes a total of 69,8787. 17s. 6d. available for distribution. 
An interim dividend of 1/. 10s. per share on the A and C 
shares, and 5s. per share on the B and D shares, was paid 
on February 9 last, and the directors now recommend a 
further dividend of 3/. per share on the A and C shares, 
and 10s. per share on the B and D shares, carrying for- 
ward to the next account the sum of 11,228/. 17s. 6d, 
During the past year considerable improvements have 
been made in the furnace plant, and the company will 
shortly have eight furnaces in blast, which are capable 
of doing good and economical work. 


Effect of the London Strike on the Derbyshire Miners.— 

he strike in London among the dock labourers has 
proved of considerable benefit to the colliers in Derbyshire, 
on account of the increased demand for inland coal, as the 
sea-borne coal cannot be landed. The collieries are most 
of them working full time—a state of things which has 
not been known in the autumn for years. 


Trade.—In the Leeds manufactured iron and machinery 
trades, the prospect is exceedingly bright, and prices are 
generally better than they were a few months ago. The 
apparently permanent character of the revival is its most 
satisfactory feature, and the absence of speculative excite- 
ment indicates that the demand is real. vertime is 
being worked at many of the large establishments. Loco- 
motive builders have their hands quite full, and in some 
instances the works have to be extended to meet the 
increasing demands. This, of course, means the purchase 
of new machinery, and _ as engineers, wagon builders, and 
others who are specially connected with railway enter- 
prise, are enlarging their works or erecting new premises 
all over the country, there is necessarily a large demand 
for machine tools of every description. Some of the 
largest machine tools, such as lathes and planing machines, 
ever made in Leeds are now being constructed. Certain 
oi —_ are for the Woolwich Arsenal, and others are for 
abroad. 


The Sheepbridge Iron Company, Limited.—The directors 
of the ens Coal and Iron Company have decided 
to recommend a dividend in their forthcoming report of 
10s. per share, being at the rate of 2 per cent. The last 
dividend = was in 1881, when it was of a similar 
amount. In 1877—the last dividend paid previously—it 
was 5 percent. The shares are firm, and there is hope that 
the company has once more entered upon a period of 
prosperity. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBRouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
numerous attendance on ’Change, and in spite of infor- 
mation from ong, wed reporting affairs in the Scotch 
centre easier, the Cleveland market was firm and the tone 
very cheerful. The general quotation for early f.o.b. de- 
livery of No. 3 g.m.b. Cleveland pig iron was 43s. 104d. 
per ton, and some would not dispose of No. 3 under 
44s. A few odd lots, however, changed hands at 
43s. 9d. Stocks are still decreasing, and No. 3 Middles- 
brough warrants are quoted 43s. 10d. cash. Hematite 

ig iron continues to rise in price, and the demand is 

tter. Mixed numbers east coast hematite are quoted 
55s. at works. Thereis good deal of work going on in the 
manufactured iron trade and prices are well maintained, 
Ship plates are 6/. 7s. 6d. per ton ; girder plates6/. 12s. 6d. ; 
ship angles 5/. 17s. 6d.; and common bars 6/. 2s, 6d. 
all less 24 per cent. discount. Puddled bars are 
4l. 7s. 6d. net. In the steel trade there is great brisk- 
ness and prices are tending upwards. The quotation 





for heavy sections of rails has been raised to 5/. 2s, 6d, 
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and many producers ask more than this figure. Other 
quotations are the same as last mentioned. 


Teesside Iron and Engine Works Company, Limited.—It 
has now been decided to entirely reconstruct this company, 
and as we pointed out last week, in order to do this it will 
be necessary for the company to formally liquidate. The 
amount of preference capital to be dealt with is 28,798 
shares, with 2/. each paid, which is equal to 47,596/. The 
arrears of dividend for 74 years reaches 35,697/., and the 
accruing dividend for 1889 is 4759/. 12s., which gives a 
total preference capital and arrears of dividend of 
88,0521. 12s. The directors of the company suggested, 
and the shareholders have agreed, that these arrears 
and preference dividend be capitalised, and that the 
claim which the preference shareholders now have for 
priority in liquidation, in respect to the above capital 
and arrears, be maintained ; that the preference share- 
holders have priority of claim for their annual dividends 
on the profits of each year; that the ordinary shares be 
reduced in nominal value by the amount necessary to 
wipe out the sum standing to the debit of the profit and 
loss account and the capitalised arrears of preference 
dividend. 


Wear Steamship Company, Limited.—The annual general 
meeting of this company has just been held. Much satis- 
faction was expressed at the prosperous condition of the 
company, and it was pointed out that dividends amounting 
to 16 per cent. (free of income tax) had been paid durin 
the past year, and that, at present, there was asubstantia. 
balance to the credit of the reserve and insurance funds. 


The Make and Disposal of Pig-Iron in Cleveland.—The 
Cleveland Ironmasters’ Association have just issued their 
customary monthly returns, showing the make and dis- 
posal of pig iron in Cleveland during the month of 
August. Of 155 blast furnaces built, 100 have been in 
operation, and have produced 231,493 tons of pig iron, 
being a decrease of 2136 on the previous month. There 
have been 61 furnaces working Cleveland pig iron, and 
39 on hematite pig iron. The total stocks at the end of 
August were 317,685 tons, or a decrease of 9244 tons as 
compared with J uly. Shipments of pig iron for August 
reached 83,327 tons, being a decrease of 155 tons on the 
aig month, and 5847 tons as compared with August 
ast year. 


The Fuel Trade.—The coal and coke trades are steady, 
and prices are firm. 








MISCELLANEA. 

THE projectors of the Nicaragua Ship Canal hope to be 
able to commence the work of construction at the beginning 
of 1890, from both Brito and Greytown, and estimate that 
tive years will be sufficient to complete it. 


A company has been incorporated for the purpose of 
cutting a ship canal across Florida, by which ships bound 
for the North or to Europe from New Orleans, would save 
some 800 or 900 miles ; rather a small gain when the cost 
< ~ proposed construction, 60,000,000 dols., is con- 
sidered. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending Aug. 25, 
amounted, on 16,083$ miles, to 1,456,379/., and for the cor- 
responding period of 1888, on 15,981? miles, to 1,420,090/., 
an increase of 102 miles, or 0.6 per cent., and an increase 
of 36,289/., or 2.5 per cent. 


The gross earnings of the Union Pacific Railroad Com- 
pany during the first half of 1889 were 16,354,593 dols. : 
decrease from same period last year, 882,214 dols. ; net 
earnings, 5,568,322 dols. ; decrease 500,967 dols. Lines 
in which the Union Pacific has a half interest show a net 
— for the Union Pacific for the six months of 57,796 
dols. 


At the opening of the National Electric Light Associa- 
tion at Niagara Falls, the president, Mr. Weeks, stated 
that during the last six months the number of arc lights 
in the United States had increased from 219,924 to 
237,717. The incandescent lights had increased from 
2,604,490 to 2,704,769. The number of street railways 
operated by electricity was, he added, 109, with 575 miles 
of track and 936 motor cars. The capital invested in 
electrical industries amounted to 510,000,000 dols. 


The directors of the Manchester Ship Canal Company 
have ordered a four-screw hopper dredger of 850 tons 
capacity. The order has been placed with Messrs. Simons 
and Co., Renfrew. Besides being fitted with the patent 
traversing bucket, the dredger will have a number of im- 
portant improvements. The engines will be two sets of 
triple-expansion of the most modern type. This dredger 
will be similar in many respects to the dredger that this 
tirm built about two years ago for the Bristol Corporation. 


It is said that in view of the trouble that has been 
experienced with the machinery of the new warships, the 
weight per horse-power of the engines is to be increased 
in the future. It was full time for the Admiralty to move, 
as hitherto every reduction of weight made has been cut 
off the engines. In view of the success attained by 
Messrs. Thornycroft with tubulous boilers, the authorities 
would find it worth their while in future attempts at 
reducing weight to alter their type of boiler, which is 
not only heavy, as compared with the water tube type, 
but has been proved by experience to be badly adapted to 
stand the wear and tear of forced draught. 


The Russian Gazette has received some disturbing intelli- 
gence on the subject of the rivers of Russia, which play 
such an important part in the internal communication of 
the country. The Dnieper has become so shallow that 
navigation is difficult at even the deepest parts, such as 
between Kiew and Catherinoslaw. Small boats can only 


pass now where vessels sailed formerly. The Volga itself 








is not much better, and the river steamers are unable to 


reach Nijni Novgorod. In consequence of these facts a 
strenuous measure of river dredging and stricter regula- 
tion for the control of the navigation of the greater rivers, 
such as the Don, the Dnieper, and the Volga, is being 
advocated, and it is believed that the Minister of Ways 
of Communication has the subject under his serious con- 
sideration. 

The lecture to working men next week at the British 
Association meeting at Newcastle, will be by Mr. Benjamin 
Baker, and the subject will be ‘‘The Forth Bridge,” 


which, thanks largely to Mr. Baker's skill and eae P 


is so near completion. The Friday evening lecture wil 
be by Professor Roberts-Austen on ‘‘The Hardening 
and Tempering of Steel.” Mr. Roberts-Austen was 
specially asked to lecture on the subject in view of 

ewcastle being so important a mechanical centre. The 
Geographical Section will probably be honoured by the 
—— of the famous Portuguese African explorers, 
Majors Capello and Ivens, and Captain Henrique de 
Carvalho. The last-named was in charge of the recent 
Portuguese expedition to the basin of the Kassai. Mr. 
Batalha Reis, the Portuguese consul at Newcastle, will 
represent the Lisbon Geographical Society at the meeting. 


A shaft has recently been sunk toa depth of 100 ft. in 
water-bearing strata, at the Chapin Mine in North 
Michigan by the Poetsch process. The shaft was rectan- 
gular in section, measuring 15 ft. 6 in. by 16 ft. Gin. Freez- 
ing pipes 3 ft. apart were first sunk to the full depth 
around the shaft ona circle 29 ft. in diameter. These pipes 
were connected together at the top and filled with brine 
containing in solution about 25 per cent. of calcium 
chloride. The brine was reduced toa low temperature 
by means of a freezing machine, and in forty days a 
frozen wall of ice, earth, and stone, 10 ft. thick, was 
formed round the site of the proposed shaft. The exca- 
vation had meantime been going on, and was completed 
to the bottom at the end of seventy days, without an 
trouble from water till the bottom was nearly reached, 
when a certain amount of percolation took place, which 
was stopped by further freezing. 


Herr Bohme, a German engineer, has made some in- 
teresting experiments on cement mortars. Ten samples of 
cement were examined, and their general properties, 
tensile and compressive strengths, and power of resisting 
attrition, ascertained. A number of specimens of cement 
mortar made with normal sand were prepared and 
hardened for from seven to twenty-eight days, under 
different conditions, a number of them during this time 
being exposed to a temperature of from 10 deg. to 7 deg. 
Fahr., and of these some were then raised to a tempera- 
ture of 64deg. Fahr. In this way it was found that 
freezing the cement retarded its hardening and reduced 
its strength, both in tension and compression. This reduc- 
tion is, however, only temporary, the cement becoming 
nearly equal to specimens prepared in the usual way after 
the lapse of a few days. The wearing qualities of the 
different specimens were ascertained by holding them 
against a revolving iron plate fed with emery powder. 


A considerable sum is to be spent in re-engining 
and refitting the Thunderer, which will then become an 
ironclad of the first rank. Triple-expansion engines are 
being manufactured for her by Messrs. Maudslay, Sons, 
and Field, which are intended to indicate 7000 horse- 
power as compared with 6270 horse-power obtained with 
the old engines. At the same time 30,000/. is to be spent 
in making structural alterations in her hull, the most 
important of which is the erection of a middle line bulk- 
head in the engine-room and the fitting of a water-tight 
bulkhead to divide the superstructure between the side of 
the ship and the armoured breastwork. The turrets are 
also to be fitted to receive four 10 in. breechloading guns 
in place of their present armament of 38 and 35-ton 
muzzle-loaders, which will necessitate changes in the 
hydraulic loading arrangements. When these alterations 
are completed, the Thunderer will be capable of steaming 
14 knots under forced draught, and 13.25 knots with open 
stokeholds, carrying an armament of fourteen quick-firing 
= in addition to the above-mentioned heavy breech- 

ers. 


Some idea of the development of the iron industries in 
the Southern States of America may be gathered from 
the following figures, which show the production during 
the first half of the years 1888 and 1889: 





First Half First Half 
of 1888. of 1889. 
Tons. Tons. 
Maryland 6,250 10,233 
irginia adh 92,495 112,328 
North Carolina 1,100 922 
Georgia... me 23,658 11,388 
Alabama 169,696 364,346 
Texas ... a7 2,968 1,411 
West Virginia 45,601 72,775 
Kentucky Bs . re 21,267 23,865 
Tennessee wt ots = 122,817 147,401 
Total Southern States ... 485,852 744,669 
Rest of country aig ... 2,363,280 2,996,651 
Increase in production of Per cent. 
Southern States over same 
period of 1888 sake sis 258,767 53 
Increase in production for 
rest of country over same 
period of 1888 Ne ae 366,629 12 


At the Traigneaux Quarryin Belgium 15,000 cubic feet of 
marble are quarried yearly by the elicoidal stone-cutting 
system invented by MI Paulin Gay, of Marseilles. This 
system is merely an extension of the well-known method 
of cutting stone blocks by means of a wire cord and sand, 
but steam power is substituted for hand labour, and the 


motion of the wire is continuous instead of intermittent. 
The engine drives at a speed of from 15 ft. to 17 ft. per 
minute a wire cord varying from ;; in. to 7 in. in dia- 
meter, which cord is composed of three mild steel wires 
twisted at acertain pitch, which is found to give the best 
results in practice. Instead of the stone being brought to 
the saw, the cord, which may be of any length, is led to 
the stone, being guided by suitable pulleys, and is kept at 
a suitable tension by a weighted truck, which it supports 
on an inclined plane. The pulleys carrying the cord are 
fed down either canematiealie or by hand as the cutting 
roceeds, and sand and water are allowed to flow freely 
into the cuts; the sand, being entangled in the spiral 
interstices of the cord, forms the real cutting agent. The 
sand must be sharp, and cannot be used more than three 
times; it should also be adapted to the hardness of the 
stone, and with quartz sand granite and porphyry can be 
sawn. The rate of cutting is 1 in. per hour in granite or 

rphyry and 4 in. in marble, the cuts being 15 ft. to 16 ft. 
ong. At the quarry previously mentioned the whole of 
the work is done by a 30 horse-power engine, the hands 
employed varying from 30 in summer to 20 in the winter 
months. 


The Industrial Exhibition now open in Hamburg is 
situated in a park quite near the town, the buildings 
being of wood, and the gardens and grounds very well 
laid out. The town of Hamburg exhibits some very in- 
teresting maps and plans of the docks, showing their 
gradual and considerable extension during the last gene- 
ration, and particularly during the last ten years; also 
some statistical tables, showing the increase of exports 
and imports. The chemical and mechanical departments 
are in separate buildings. In the building devoted o 
machinery, there are various exhibitions of pumps, gas, 
and steam engines, engineering tools, por Spell soe (system 
Erichson), &c. The electrical arrangements of the whole 
Exhibition, covering many acres, have been carried out 
by Messrs. Hennicke and Goos, and both grounds and 
buildings are well lighted up every evening. Two sepa- 
rate single-cylinder non-condensing horizontal steam 
engines form the chief motive power for driving the 
dynamos. They are 100 horse-power nominal, each with 
a cylinder 45 cm.=17} in. (about) in diameter, and stroke 
90 cm. =35 in. (about) ; revolutions per minute, 80. They 
were made by the Humboldt Machine Factory, at Kalk, 
near Cologne. The dynamos go at 800 revolutions per 
minute. There is also a vertical compound engine by Messrs. 
Deseniss and Jacobi, engineers, Hamburg, for driving a 
dynamo running at 230 revolutions per minute. In another 
building are arranged samples of all the raw materials 
imported into Hamburg. The Exhibition, both in design 
and execution, has been entirely the work of the municipal 
authorities, and the principal merchants assisted the 
scheme by forming a guarantee fund of 25,0000. 





BARNACLES AND Iron Surips.—The Ranger, of the 
United States Navy, had attached to her bottom as much 
as 12 tons of marine growth at her last docking in the 
Brooklyn Navy Yard, and this, too, after she had been 
for some time in the fresh waters of the Sacramento, in 
which a portion of the growth had perished. The Atlanta 
originally had a coating of anti-corrosive paint next to her 
plating, and an outside coat supposed to be proof against 
the attack of barnacles. On an examination of her hull a 
few days since it was found, however, that barnacles had 
eaten their way through the anti-corrosive paint, and had 
firmly attached themselves to the ship’s bottom. The 
frequent dockings of the Atlanta and the Boston have de- 
monstrated the costliness of keeping steel bottoms in any- 
thing like a fit condition for satisfactory speed per- 
formances, and there is an idea of sheathing them with an 
alloy of copper. 





Tue Execrric Power Strorace System.—We have 
received from the Electric Power Storage Company, 
Limited, of 4, Great Winchester-street, London, a pam- 
phlet giving an account of their system of electrical dis- 
tribution, as carried out at the installation of the Chelsea 
Electricity Supply Company. After explaining the chief 
features of the system, the pamphlet gives a detailed 
estimate of the cost of a plant oe supplying light by 
30,000 incandescence lamps of 10 candle-power each. The 
total cost of buildings, engines, boilers, continuous cur- 
rent transformers, batteries, apparatus, and mains, all 
erected, is given as 69,401/., or 2/. 6s. 3d. perlamp. The 
depreciation is put at 4619/. a year, or about 63 per cent. 
The chief working expenses are coal (15s. a ton), 49771. ; 
water and oil, 1000/.; labour, 3000/.; rent of battery 
stations, 450/.; management, 3000/.; maintenance and 
depreciation, 4619/. ; or a total of 16,972/., that is, 11s. 4d. 
per lamp burning 1390 hours per annum. If the number 
of hours were less the expenditure would be less, as shown 
by the annexed Table: 











Expendi- 
Revenue I Profit per Cent. 
Hours per ~ | ture, Inclu- Correspond. os 
Unite | at Eight. | "sive of all | Net Proft.| —— 
— Items. | | 75,0000. 
£ £ | £ | per cent, 
1390 41,700 16,972 | 24,728 32.9 
1200 36,000 16,154 19,846 | 26.4 
1100 33,000 15,725 17,275 23.0 
1000 30,000 15,295 14,705 19.6 
900 27,000 14,865 12,135 | 16.1 
800 24,000 14,435 9,565 | 12.7 
700 21,000 14,005 6,995 9.3 
600 18,000 13,575 4,425 | 59 
500 15,000 13,145 1,855 | 2.4 











The pamphlet gives also load diagrams, and will be found 
full of interest to persons contemplating central station 








lighting. 
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THE LONDON LABOURERS’ STRIKE. 

TuE great London strike, which is now the topic 
of conversation everywhere, in all parts of the 
country, is no longer confined to the dock labourers, 
by whom it was initiated, and for whose benefit it 
was originally organised. The movement extended 
with a rapidity which was phenomenal, and to some 
degree alarming. Mr. C. M. Norwood, the chair- 
man of the Joint Committee, declared to the depu- 
tation of London members of Parliament, who 
waited upon the directors, that a general strike was 
intended ; that the turnout at the docks was only 
part of a matured plan. Mr. Norwood may have 
had some vague grounds for that belief, and the 
issue of the first manifesto, calling upon all the 
workmen of London to cease work, would appear 
to support his theory. But it is doubtful if any 
such notion had entered the heads of the strikers 
until after the spontaneous outburst of sympathy 
with their demands, on the part of the general 
public, had manifested itself. Exaggeration, and 
hasty conclusions on insufficient grounds, always 
accompany these conflicts of capital and labour. 
Both parties seem to think that fear is an element 
of success, and they work upon lines calculated to 
develop it. 

Thirty years ago London was the scene of a 
similar uprising on the part of labour. But, in 
1859, the movement was mainly instituted and 
maintained by the skilled artisans in the building 
trades, the labourers being compelled to take part 
therein because of the general cessation of work in 
all the branches connected with building operations. 
On that occasion it was never contemplated by the 
men, or their leaders, to promote a general strike. 
On the contrary, the men desired to localise it, to 
confine it to one branch only, or, if possible, to one 
firm. It was the employers on that occasion who 
caused a general strike, if strike it could be called. 
In reality it was a lock-out on the part of the master 
builders of London, of the whole of their men. 
Since that date the only other extensive turnout 
has been that of the Lancashire operatives in 1878, 
against a general reduction in wages, to take effect 
all round. In these and other cases, the men did 
not promote a general strike, but they were power- 
less to resist it. These instances show that the 
responsible leaders of all trade union movements 
desire rather to restrict a strike to a limited area, 
than to extend it over a wide district. The 
reasons for this are obvious. The wider the 
area, and the more numerous the men on strike, 
the less chance have the leaders of controlling the 
movement, or of finding the munitions of war. The 
recent ‘‘ general strike manifesto” was conceived 
on quite other lines. It was a blunder, which can 
only be excused on the ground of inexperience. 
There was not the slightest possible chance of the 
trades of London leaving their work, at the bidding 
of the strike committee of the labourers. They 
could not do it. The rules of their unions forbid 
it. They would have to consult not only their 
executive committees or councils, but, in most 
instances, their fellow members all over the 
country. To strike without this formal assent and 
permission would disentitle them to strike pay. But 
even were this not the case, it is absurd for men to 
strike without a grievance, out of pure sympathy 
with those who have. A strike is justifiable only 
when men have a grievance which cannot be re- 
moved otherwise than by a strike. A cessation of 
labour on any other grounds, or upon any other 
plea, would be instantly visited with public reproba- 
tion, and would not be sanctioned by any consider- 
able number of thoughtful working men. In reality 
it would mean throwing away their arms and 
ammunition, just at the moment when they were 
most needed. The withdrawal of the manifesto 
averted the danger of the alienation of that sym- 
pathy which had been generally evoked ; but its 
publication will engender distrust of the leaders 
who were responsible for its issue. 

The general turn-out of the labouring population, 
and especially those engaged in similar occupations 
to that of the dock workers, may be excused on 
many grounds, even though it cannot be altogether 
justified. They, no doubt, thought that the time 
had come for a collective improvement of their 
condition as to wages, hours of labour, overtime, 








and other matters. No such opportunity had before 
occurred. The pent-up discontent of years broke 
out, just at the moment when public sympathy was 
aroused. It is difticult wholly to condemn these 
men ; it is unwise to sneer at them for their igno- 
rance of economic questions, or want of administra- 
tive capacity. They know their grievances: their 
long hours of labour, their inadequate pay, and 
their hard struggle for existence. And many of 
them have got a notion into their heads that the 
skilled artisans, in their great labour organisations, 
care not for them, and do not help them in their hour 
of need. This is not the case. The one condition 
precedent of help is that men shall strive to help 
themselves. The great unions always assist a 
genuine labour movement. But the men assisted 
must first of all try to help themselves by associa- 
tive effort. So strong is this feeling, that the 
Amalgamated Engineers have been known to vote 
money in aid of men who were striking against the 
use of the very machinery which the engineers 
make. They saw only the suffering and the struggle 
—they did not criticise too closely the immediate 
act. 

The preceding general considerations must be 
taken into account in dealing with the present 
crisis. The facts and circumstances of this great 
strike may greatly influence future movements of 
the labouring population. The history of the last 
three or four weeks may be repeated. The object 
lesson may be useful and beneficial, or the reverse, 
according as its teachings may be wise or other- 
wise. It is essential that employers and employed, 
and the general public also, should rightly appreciate 
the gravity of the situation and understand the real 
issues of the contest. The party that loses its head 
will suffer defeat, present or future ; but, mean- 
while, others than those immediately concerned 
will suffer in or from the conflict. The broad ques- 
tion with the general public is: Were the men, on 
the whole, justified in their demands? To this 
question there is an almost universal reply of ‘* Yes.” 
But this reply does not necessarily convey that they 
were right in every particle of the demand, nor in 
the way in which it was preferred or enforced. All 
the particulars are merged in the collective demand 
of a minimum of 6d. per hour, and that the 
employment shall not be for less than four hours in 
any one day. This the Joint Committee refuse to 
concede. In the interview with the London 
members of Parliament the directors stated that 
the increase from 5d. per hour to 6d. per 
hour would entail an additional expenditure of 


some 31,000/. or 32,0001. a year. They now 
state that it will involve an additional ex- 
penditure, on this class of labour alone, of 


94,0921., or three times the amount stated at the 
interview. It is explained by a director that the 
first-named figures were wrongly given through a 
mistaken computation on the part of aclerk. But 
the effect of this wrong computation was that the 
total number paid at 5d. per hour only was under- 
stated, minimised in fact. But even at the higher 
figures of 94,092/. the amount is not much over one- 
fourth of the total increase demanded of a rise from 
6d. to 8d. per hour on contract work, namely, 
340,000/. The latter sum may indeed be left out 
of the calculation altogether, inasmuch as, by a 
rearrangement of the methods of work, the men 
might get the extra, instead of the gangers or 
middlemen. But, even taking the entire figures 
given by the directors as their annual loss, sup- 
posing the men’s demands were conceded in full, 
what would the aggregate amount to on the tonnage 
entered and cleared at the port of London? Ac- 
cording to the directors’ statement the total increase 
would be 434,092/. in the year. Now, according 
to the annual statement of the Navigation and 
Shipping Returns for 1888 (C., 5731) recently issued, 
the total ships entered was 7,470,949 tons, cleared 
5,470,912 tons, oran aggregate tonnage of 12,941,861 
tons. At the very worst this would involve an 
increase in the gross of 8d. per ton all round. 
This additional amount may appear formidable on 
paper, but no man in his senses would contend that 
the net increase would be anything like the gross 
total above given. 

With respect to the augmentation of cost, the 
actual cost of loading and unloading different classes 
of goods, at various ports, is not available, and 
particularly the net cost of labour, apart from 
interest due on capital expenditure, and other 
expenses. If it were possible to obtain a return, 


giving full and complete particulars, it would be 
found that the net cost of labour, of the kind 
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now on strike, would be nearly inappreciable 
per ton, compared with the total charges. This 
conclusion is borne out by the attitude of the 
shippers and wharfingers of the port of London, 
most of whom have not only expressed sympathy 
with the men, but have exerted themselves to the 
utmost to induce the Joint Committee, the directors, 
and the dock officials to concede generally the 
demands of the men. One public man, a member 
of Parliament, a large employer of this class of 
labour, with great experience in connection with 
the docks of London, has declared that the demands 
of the men are reasonable, and ought to be con- 
ceded. He, at least, ought to know ; he has large 
interests at stake, and he unhesitatingly condemns 
the directors for the attitude they have taken up. 
His views of the situation are more widely shared 
by those who will ultimately have to bear the 
burden, than the dock directors seem to imagine. 

The strike in itself is so vast, whether we con- 
sider the numbers involved or the area which it 
covers, that it has excited an unusual amount of 
interest all over the country, stretching, indeed, 
over the whole civilised world. That interest has 
been accentuated and intensified by the fact that 
no such movement has attracted so much attention 
since the trades of London took up the case of the 
Dorchester labourers, in April, 1834. The very 
sympathy which has been evoked throws upon the 
leaders a greater amount of responsibility. They 
will have to bear the blame of any mistake in 
policy, or of any foolish act committed or violent 

nguage used by them or by their followers. It 
will be useless to allege that the responsibility rests 
with the unbending directors. The remote, and 
even the proximate, causes will be forgotten ; the 
immediate act, advice, or blunder, will only be 
remembered. It is a fearful responsibility to have an 
army of over 100,000 men, besides their families 
and dependents, all looking to one source for guid- 
ance in such a crisis, and more especially when this 
vast army, and their wives and little ones, have to 
be found bread from day to day. Capacity, pru- 
dence, almost judicial calmness, are required in 
such an emergency. The no-work manifesto, the 
threat to call out the gas stokers, and any cases of 
actual intimidation, must not be again repeated. 
The area of the strike, must not be extended, and 
those to whom the terms demanded are conceded, 
must work to help the others who are still out. 
Considering that the men have now been on strike 
for nearly three weeks, and having regard to the fact 
that the strike was hastily organised, and abruptly 
entered upon, and remembering, too, the class of 
men engaged in the contest, the complaints as to 
lawlessness and violence are tava few. The 
law is strong enough te punish any wrong-doing, 
even in its present milder form and milder admi- 
nistration. But the public must not be led astray 
by exaggeration, or by a few hasty expressions 
used in the ‘‘heat of debate.” A few words of 
encouragement, for their generally peaceable con- 
duct, will be a more powerful incentive to the men 
to pursue that course, than any threats as to what 
would happen in case they behaved riotously, or had 
recourse to coercion. The greatest provocative to an 
outburst of ill-feeling that has yet occurred is the 
decision of the Joint Committee ‘‘ to have no fur- 
ther communication with” the Strike Committee. 
Whatever faults the latter may have committed, 
they have not forfeited the right of being recog- 
nised as the acknowledged mouthpiece of the men 
on strike. Any refusal on the part of the dock 
authorities to deal with the men’s representatives 
will be a sad blunder, and quite unworthy of the 
high character of the men composing the Joint 
Committee. At such a moment both sides might 
advantageously wink at hasty expressions, instead 
of fixing upon them for the purposes of recrimina- 
tion, and thus prepare the way for an.amicable set- 
tlement of all the matters in dispute. 





JURY WORK AT THE PARIS 
EXHIBITION. 

Despite the announcement made in the original 
official programme, it was not until after the Paris 
Exhibition had been opened that the important 
questions were decided, whether juries should be 
organised to examine and report upon exhibits, 
and whether if this were done, the opinions and 
recommendations of the juries should be acted upon 
by the French Executive, and be followed by the 
distribution of awards? One point in connection 
with this subject was quite clear from the first ; 





the awards, if any were given, were in all cases to 
be printed diplomas representing various grades of 
merit, from the much coveted Grand Prix to the 
equally despised Mention Honorable. After serious 
discussion it was decided both that juries should be 
appointed, and that awards should be given, and it 
was anticipated, in consequence of certain public 
official utterances, and from the fact that medals of 
all denominations would cost nothing but paper and 
printing, that recompenses would be showered on 
exhibitors like autumn leaves. Two other opinions 
were generally expressed, that the jury would per- 
form their duties in a superficial and perfunctory 
manner, and that the whole function would be per- 
verted to the glory of the French, and to the dis- 
credit of the foreign, exhibitor. Like many other 
theories born of imagination and fostered by preju- 
dice, both of these have proved utterly fallacious ; 
we speak only of our own and of the United States 
sections, but we have no reason to doubt that the 
experience of all foreign exhibitors has been the 
same. 

The French Executive having decided that jury 
work should be done, set about the task of organisa- 
tion ; a heavy and difficult undertaking that was 
nevertheless admirably carried out. In the first 
place class juries were formed to examine and report 
upon all exhibits ; one jury to every class, or eighty- 
three in all, besides some special sections, such as 
that of social economy. These juries consisted of 
French and foreign representatives, in proportion 
to the extent and importance of the respective 
sections, which, of course, gave a large majority of 
French jurors in every class. The total number of 
members being limited, it followed that no country, 
except France, could be represented in every class. 
For instance, Great Britain, though taking a first 
place among foreign exhibitors, could not claim 
more than about forty jurors, or less than 
half the number of classes. It should be 
mentioned that in addition to the selected juries, 
there was attached a restricted number of supple- 
mentary jurors, who could assist in the work but 
did not possess the power of voting. It is not a 
little to the credit of England, that so many able 
men in various branches of industry, science, and 
art were willing to devote their time, without pay- 
ment of any kind, to the long and tedious duties of 
jury work, And it was only the unavoidable re- 
striction as to numbers that prevented every class 
jury from containing at least one qualified English- 
man. 

In spite of many delays the class juries began 
work early in June, and continued it day by day, 
till everything had been examined, and its value 
appraised by a system of marks of excellence ; the 
work in some of the classes was light and quickly 
completed ; in others, such as that relating to 
metallurgy and mining, it was extremely heavy, 
and occupied a number of weeks. Before the class 
juries had completed their work, and prepared 
their reports, the group juries were organised and 
ready to commence. There were nine of these 
bodies composed of the presidents, vice-presidents, 
and reporters of each class jury, and some sup- 
plementary members. While the presidents of 
the class juries were in all cases Frenchmen, the 
vice-presidents, without exception, foreigners, so 
that the group juries were thoroughly international. 
It was their duty to examine the reports of the 
class juries, to indorse or modify the recommenda- 
tions, to examine into doubtful cases, and generally 
to prepare reports for a third and final examining 
body—the Superior Jury. A summary of their 
work has appeared in some of the French papers, 
and we reproduce it without vouching for its official 
accuracy : 


Cl f Award vison? G Hab« 

ass of Award recom- + ‘ollabo- 
aemeiadl Exhibitors. ae Total. 
Grands Prix ots 880 11 891 
Gold medals .. 5,044 555 5,599 
Silver medals .. - 9,500 1605 1,105 
Bronze medals’... —- 9,146 1839 1,095 
Honourable mention 7,898 1129 9,027 

Totals . 82,468 5139 37,607 


This large total of 37,605 does not by any means 
represent the total number of examinations made, 
as, of course, a great many exhibits were deemed 
unworthy even of the lowest recompense. The 
actual number of exhibitors is 55,153, besides 859 
who, being members of juries, were of necessity 
hors concours ; about two-thirds, therefore, of the 
total number have been recommended for awards 
of one class or another. 





The function of the Superior Jury, now com- 
pleting its labours, is to criticise the work of the 
group juries, and to confirm or reverse their deci- 
sions : from this final body there will be no appeal. 
The Superior Jury consists of a council of six, of 
eighteen secretaries, and seventy-two members. 
The council is formed of the President of the 
Council, the Minister of Public Instruction, the 
Minister of Agriculture, M. Teisserenc de Bort, 
president, M. Dietz-Monin, and M. A. Porrier, 
vice-presidents. England is represented among the 
members by three gentlemen, Mr. Joseph Leigh, 
Sir Colville Barclay, and Mr. H. Trueman Wood, 
Commissaire Délégué of the British Commission ; 
the United States have four members—General 
Franklin, President of the Commission; Mr, 
Somerville Tuck, assistant commissioner; Professor 
Thurston, and Captain Lyle, military commissioner. 
It should be added that Sir Polydore de Keyser, 
who, as president of the British Section, was ex 
officio a member of this jury, transferred the privi- 
lege to Mr. Wood. 

The work of the Jury Supérieur is no light one, 
as it has to deal not only with the reports of the 
group juries, but with the numerous claims of the 
foreign representatives—members of the jury—and 
who naturally act somewhat as special pleaders for 
their respective countries. To facilitate progress 
the very wise step was taken of forming a sub- 
committee to considerthe reports of the group juries, 
and to report upon them to the whole body. This 
labour has involved the appointment of several sub- 
committees, to make good oversights, to examine 
into alleged grievances, to report on supposed 
abuses, and generally to smooth the path towards a 
final decision. After the careful discussion of this 
report by the whole body will come the ultimate 
lists of awards to exhibitors. Though these will be 
compiled probably by the end of next week, they 
will not be made public till the 30th inst., when 
their announcement will be made the occasion of a 
great public féte under the patronage of the Pre- 
sident, M. Carnot; meanwhile, the most open 
secrecy is strictly observed on the subject of re- 
compenses, to the extent even, we believe, of 
telegraphing them to newspapers at the antipodes. 

That all exhibitors will be satisfied with the 
awards when they are officially announced on the 
30th is not at all probable, but it may be asserted with 
absolute confidence that no exhibition jury work 
has ever before been carried out more earnestly 
and thoroughly, and that the French jurymen have 
set a noble example of generosity and desire to 
secure awards for English exhibitors, which we 
shall do well to bear in mind in the event of an 
International Exhibition being again held in London. 
No one can hope that the awards will all be strictly 
as they should be ; they will doubtless go too far in 
some cases and in others will fall short of justice 
but the fact will remain that every one occupied 
upon the work has done his best. 








THE INTERNATIONAL CONGRESS OF 
ELECTRICIANS AT PARIS. 

ALTHOUGH a sequel to the great Congress of 1881, 
the Congrés International des Electriciens, which 
sat at Paris from August 24 to 31, rather resembled 
the Congress or conference at Philadelphia in 1884 
than its predecessor at Paris, 1881. The Congress 
of 1881 had tocreatea legislative basisfor a young and 
wonderfully vigorous science. That was the task of a 
few delegates from the chief countries, eminent men 
who, on the whole, certainly did their work 
thoroughly well. The Congress of 1889 was to com- 
plete or to continue this work ; and as there was 
really little left undone, and little further legislation 
needed, an excellent opportunity was offered for 
discussions and exchange of views between the elec- 
tricians of all countries, which the combined 
attractions of the Exhibition and the Congress 
brought together. Everybody was welcome. There 
were delegates only, attached in some cases to the 
Exhibition Commissions, from the Governments of 
Belgium, Italy, Spain, Brazil, Chili, Hawai, Japan, 
Mexico. The list of members issued during the 
meeting mentions over five hundred names. This 
list is, in one sense, incomplete, as some members 
only joined during the last days of the Congress, 
and too complete in another, inasmuch as it con- 
tains names like those of Helmholtz and Lord 
Rayleigh, who did not attend. Altogether 541 
members inscribed their names: Russia, Rou- 
mania, Servia, Turkey, Egypt, Austria-Hungary, 
and Italy were fairly represented, Germany hardly 
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at all, England and Belgium about equally, and 
France best of all. 

The initiative had been taken by the Société 
Internationale des Electriciens of Paris, which, 
with the approval of the French Government, 
issued invitations to a Congress to be held in con- 
nection with the Exhibition. The semi-ofticial 
character of the Congress was indicated on the 
members’ cards, which were headed, ‘‘ Ministére 
de Commerce, de |’Industrie et des Colonies. Ex- 
— Universelle International de 1889 : Congrés 
nternational des Electriciens,” and which bore four 
signatures, besides thatof the holder. The connection 
withthe Exhibition hardly conferred any advantages. 
It was expressly stated that the card did not admit 
to the Exhibition ; and nobody will wonder at that 
considering the number of congresses held this year 
in Paris, and the general reticence of the authorities 
to grant any facilities, even the old-established press 
tickets. Yet the Exhibition authorities might have 
opened the central gate of the Trocadero for the 
two general meetings which were held in this 
palace. It looks a little strange to make members 
who have paid for their cards—the inscription fee 
of 20 francs was, by the way, certainly moderate 
enough—pay once more to be admitted to the con- 
ference hall. We should like to remark that this 
was one of the few minor points which may have 
provoked criticism ; on the whole the arrangements 
were really excellent. 

Before we speak of the Congress itself, we wish to 
say a few words regarding the joint meeting of the 
Société Internationale des Electrieiens and of our 
Institution of Electrical Engineers. The meeting 
took place on Friday, August 23, the evening 
before the opening of the Congress, and was thus 
in a certain manner introductory. It was a happy 
idea; and as the Council of the Institution had 
been able to secure for its members the same 
facilities as to visits and excursions that the Con- 
gress offered to its members, probably some more 
electricians were induced to cross the Channel. 
The rough stormy weather of that week, however, 
may have kept back some intending visitors. The 
ordinary meeting hall of the French Society, the 
fine theatre of the Société de Géographie not being 
free that evening, the meeting assembled in the 
hall of the Société d’Encouragement, 44, Rue de 
Rennes, which contains the offices of the society. 
At first it looked as if the hall would amply hold 
the meeting; late comers were, however, in the 
majority, and many had to stand. The platform 
was occupied by the familiar faces of Great George- 
street, very few French members taking their seats 
there. Sir William Thomson, as honorary presi- 
dent, introduced Colonel Sébert, president of the 
French society, who, in a few well-chosen and 
well-delivered words, welcomed the guests from 
across the Channel and the ocean, and from other 
countries. This was probably the only time that 
Colonel Sébert spoke during the meetings ; he kept 
his seat whilst speaking, as is the custom in France, 
not to be recommended perhaps, as it renders it 
more difficult to hear what is spoken and to see 
the speaker. Sir William Thomson responded, 
first in French, then demanding permission to 
‘*descend” to his own language, he finally con- 
cluded, again in French, apologising for his ‘‘ faibles 
et stumbling efforts.” The respectful and most 
cordial applause which greeted Sir William Thom- 
son here, as on every other occasion, visibly touched 
him. His enthusiasm carried him on to a review 
of everything electrical that French science and 
enterprise had either originated, or presented 
to the world at its great shows. M. Mascart 
followed, paying a tribute to Sir William, to the 
country of Faraday and Maxwell, as well as 
to that of Franklin and Edison. M. Mascart is a 
remarkably good speaker, clear and concise. After 
his address the meeting transacted its ordinary 
business. M. le Comte de Chardonnet briefly de- 
scribed his process for making artificial silk, which 
is shown in the Palais des Machines. M. de Char- 
donnet, who himself comes from Lyons, the centre 
of the silk industry, uses nitrated cellulose, rendered 
non-inflammable by a secret process, and dis- 
solved in ether. The solution, confined in a cylinder 
and placed under pressure, passes through a finely 
perforated glass tube in a fine stream into a water 
bath, and issues from this as a thread of one-thou- 
sandth of a millimetre thickness. These threads, 
sometimes previously dyed with aniline, can be 
treated like ordinary fibres and produce a cloth 
resembling natural silk, with which the new filament 
can be interwoven. In one respect, Sir William 


thought, this fibre was more perfect than that of 
Nature, who does not consider herself compelled to 
produce perfectly round threads. The lustre is not 
quite as brilliant as that of silk, but the product 
is cheaper. As to the point which most interested 
the meeting—the utilisation of this artificial silk for 
electrical work—no conclusive experiments have 
yet been made. 

M. Carpentier then presented his melograph, 
invented two years since, which inscribes the notes 
of a piano as the composer or player depresses 
them, and reproduces the piece afterwards like a 
phonograph, only with more simple mechanism. 
From each key a wire leads to what may be styled 
a Morse printer, that draws a longer or shorter 
line on a slip of paper as it is reeled off, and 
the breadth of which is sufficient to permit 
notes of the compass comprised within the com- 
position to be marked in horizontal lines above 
one another; if an octave, for instance, is played, 
a diagonal line of horizontal dashes will be pro- 
duced and perforations would mark the bars. For 
the reproduction, the lines are cut out on a card- 
board band, which is coiled on a drum and wound 
off by turning a crank. ‘‘God Save the Queen” 
was thus reproduced. M. Carpentier afterwards 
reproduced, on a fine piano, the work of an amateur 
composer, which, in its digressions and variations, 
illustrated the utility and convenience of such an 
instrument in a striking manner. Finally the 
audience was treated to a little phonograph concert, 
which did not appear to satisfy Mr. Edison. 

The following morning, Saturday, August 24, at 
10 a.m., the Congress was opened in the Trocadero 
by M. Mascart, the president of the Organising 
Committee, who welcomed the assembly in the 
name of the French Government, and who imme- 
diately suspended the sitting for ten minutes to 
permit members to consult with one another as 
to election of the chief officers. On Sir William 
Thomson’s motion, M. Mascart was chosen as Pre- 
sident, Sir William himself being elected ‘‘ prési- 
dent honoraire”’; upon M. Cochery, minister at the 
time of the Congress of 1881, and M. Berger, de- 
volved the honour of ‘‘présidents d’honneurs. ” 
Seven vice-presidents were then elected. MM. 
Ferraris for Italy, Kareis for Austria, Potier for 
France, Preece for England, Rousseau for Belgium, 
Stoletow for Russia, Weber for Switzerland ; at the 
last meeting (held a week later) there was added to 
these, Mr. Edison for the United States; M. 
Joubert was appointed Rapporteur-Général, and 
M. Carpentier chief of the Managing Committee. 
The President then read the regulations which asked 
authors to announce their papers in timeand speakers 
to hand in immediately an abstract of their remarks 
for the convenience of the procés-verbal and the 
final report. The procés-verbaux of each day’s pro- 
ceedings were promised as early as possible ; many 
members were agreeably surprised at the prompt- 
ness of the committee. Every morning at 9 A.M., 
members were presented with the programme of 
the day and the abstracts of the previous day’s 
proceedings, sometimes amounting to pamphlets of 
ten pages, and they were invited at once to point 
out any mistakes, which the procés-verbal of the 
following day then corrected. The report of the 
concluding meeting was distributed the same even- 
ing at the banquet given by the French members to 
their colleagues from abroad. One improvement 
might be suggested for these procés-verbauc: the 
title of the respective paper is not always expressly 
stated, nor is it always clear to which paper certain 
remarks belong. The question of a meeting-hall 
was next discussed. The Trocadero would be con- 
venient enough, M. Mascart pointed out, but it did 
not offer sufficient accommodation for the various 
sections. The rooms of the Société d’Encourage- 
ment were therefore chosen; the four sections 
which were agreed upon met close to one another, 
so that there was no trouble about communi- 
cation between the sections. The preliminary 
programme, comprising all branches of electrical 
science, referred to six sections, and hence papers 
of the widest character were communicated ; 
some members advocated three sections only, and 
four were finally adopted, members being invited 
to inscribe their names in the register of their 
section or sections. The two lists of members after- 
wards printed, gave the names in alphabetical 
order, and the second list divided them into 
sections ; there was hardly any reason for this second 
list, as many members were equally interested in 
all sections, and it would have been far better if 





the addresses of the members had been given 


in addition to the names. After the sitting, the 
bureaux of the sections were constituted ; and as the 
organisation of the second section (Industrial Appli- 
cations), somewhat slow in crystallising, hung fire, 
M. Mascart simply proposed M. Potier as president 
of this section, to whom everything might safely be 
left. Subsequent experience proved that M. Mas- 
cart was fully justified in expressing so great 
confidence in M. Potier’s ability ; he did not waste 
time in discussions, but took one paper sharply 
after another, exhorted members to conciseness, 
setting an excellent example in this respect, and in 
short discharged his office as president with remark- 
able skill. The other sections and their presidents 
were: 1. Units and Measurements, M. Lippmann. 
3. Telegraphy, Telephony, and Signalling, M. Fri- 
bourg. 4. Electrophysiology, M. Gariel. 

The sectional meetings began at 9 a.m., and did 
not last long, for at 11 a.m. an informal movement in 
favour of adjournment for déjewner was noticeable 
with a generally expressed opinion that long papers 
and discussions were not desirable just then ; after- 
noons and evenings were left free for excursions. 

We will now proceed to give an abstract of the 
proceedings, which it will be clear can only be of a 
very condensed kind, as a long list of papers was 
brought before the four sections during the eight 
days of meeting ; it should be mentioned that the 
second section alone met every day. The Organis- 
ing Committee submitted a series of able abstracts: 
Electrical Standards, by M. Pellat ; Measurements 
of Energy, by M. Potier ; the Telephone, by M. de 
la Touanne ; Transformers, by M. Picou ; Dynamo 
Machines, by M. Hillairet ; Electric Illumination, 
by M. H. Fontaine ; Electro-Physiology, by M. 
D’Arsonval. It will be convenient to follow the 
different sections in their order. 


Section I.—Units anp MEASUREMENTS. 

This might also have been called a mathematical 
section. Professor Bjerknes, of Christiania, in the 
first paper briefly summarised his recent experi- 
ments which he, assisted by his two sons, showed 
every afternoon in the Norwegian house in the 
Exhibition. M. Bjerknes accentuates the fact that 
he is not an electrician, not even a physicist, but a 
mathematician. He himself has never described 
his experiments, nor given a 7ésumé of the theoreti- 
cal conclusions he has arrived at. He is, however, 
preparing a report, and as we some years ago 
described and illustrated his beautiful experiments, 
as exhibited in 1881, and as there is but little new 
in his recent investigation, we will refer our readers 
to our previvus article (see ENGINEERING, vol. xxxix., 
pages 304, 357, 413, and 543), and limit ourselves 
for the present to a few general remarks. M. 
Bjerknes deals with pulsations, oscillations, and 
rotations, and the phenomena of attractions and 
repulsions which they appear to produce, and which 
are always the inverse of what the electro-magnetic 
analogy would lead usto expect. It will be remem- 
bered that of the three investigators in this field, 
M. Bjerknes and M. Decharmes work with liquids, 
and Mr. Stroh with air. The pulsations M. Bjerknes 
produces in drums with elastic diaphragms by means 
of an ingenious two-cylinder pump, in which a change 
of phase can be effected very simply, and which also 
actuates the other apparatus. The oscillations are 
obtained by means of brass balls ; the rotations by 
cylinders movable in all directions, and actuated in 
one instance by small fans at their upper ends. The 
newer apparatus show brass balls with a to-and-fro 
motion, their paths being parallel to or at different 
anglestooneanother. The proper medium for such 
experiments is a fluid which combines very small 
surface viscosity, compared to the internal viscosity 
(in other words, a liquid of greater cohesive than 
adhesive force), and low density,:a combination diffi- 
cult to realise. Mr. Bjerknes employs water and 
rhicinus oil. One very simple and new experiment 
is of considerable interest. Several small balls, 
lighter and heavier than water, are made to float in 
that medium, and a pulsating drum is caused to 
approach them ; the lighter body is repelled, and 
places itself equatorially if of cylindrical shape ; 
the heavier is attracted, then rebounds with re- 
markable energy and places itself in axial position. 
Under the influence of pulsations the whole water 
begins to pulsate, and a body, which is lighter than 
the water, oscillates at a quicker rate, a heavier 
body at a slower rate, hence the different behaviour. 
The experiments tend to confirm the formula of 
Ampére, or of Renard, but with opposite signs. 


MEASURING CURRENT INTENSITIES. 





M. Pellat suggested the adoption of an electro- 
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dynamometer balance as a standard instrument for | 
the measurement of current intensities. Sir W. 
Thomson preferred to rely on electrolytic volta- 
meter tests which he, with the precautions intro- 
duced by Mr. Thomas Gray, uses for calibrating 
his balances. M. Mascart shared this opinion, as 
even the manipulation and transport of an electro- 
dynamometer balance might cause errors; M. 
Lippmann assented and further recommended 
capillary electrometers for exact potential measure- 
ments. M. Lippmann has, as is well known, him- 
self perfected this instrument and obtained a sensi- 
bility of one forty-thousandth of a volt. 


ELectricaL Units. 


M. Van Aubel presented the bismuth spirals of | 
Lenard and Howard, and the apparatus of Angstrém | 
for measuring the intensities of a magnetic field. As 
the influence of the intensity of a magnetic field on | 
the electric resistance is not sufticiently clear, the | 
formule of Leduc, Righi, and Goldhammer are | 
not directly applicable, and hence every spiral re- | 
quires special calibration ; he therefore prefers the | 
apparatus of Angstrém. 

This paper led over to the discussion of M. Szar- | 
vady’s proposal to adopt a practical unit for the 
magnetic field, which the Congress of 1881 had not 
created. If one defines the unit of magnetic field 
as that of a uniform field which produces an electro- | 
motive force of one volt in a conductor of one} 
centimetre length, cutting the lines of force nor- | 
mally at a velocity of one centimetre per second, | 
this unity equals 10° c.g.s. units ; and as the prac- 


(Fer Description, see Page 275.) 
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mercury of 1 centimetre in height at zero (Centi- | 
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MITRE AND BEVEL SAW TABLE. 


is: wfor ohm ; two small initials for each of the 


tical fields are 100 to 15,000 c.g.s units, this unit of | grade) in a latitude of 45 deg., and at sea level is ‘following : dyne, erg, barie, watt, volt, ampére, 


field is too large. M. Szavady proposes a micro- | 
unit, which as the millionth part would represent 


15.5956 x 980.60 = 13332.25 dynes. A megadyne | 
per centimetre would, therefore, correspond to a| 


farad, coulomb, joule ; for multiples M=mega= 
1,000,000 ; k=kilo. =1000; and for sub-multiples, 


2 its : asts i it | Sita 5 3 "eg ji j | oy: : 1 . . 
10° c.g.s, units ; he further suggests a practical unit | mercury column of 75.006 metres in height. Tak- |», — milli. = 00 ; n= micro = 999,000" It is a pity 


of flux, the weber, also the millionth part of the | 
absolute unit. Similar proposals have more than | 
once been made, but have not found general 
approval, nor did the section recommend these units | 
tothe Congress. M. Guillaume’s proposal of a prac- | 
tical unit of pressure fared similarly. The theoretical | 
unit is the dyne per square centimetre, for which | 


may be substituted its multiple, the megadyne per | general adoption of symbols and abbreviations on analogous to 


square centimetre. According to the most reliable | 


ing into consideration a probable error of one in 
10,000, M. Guillaume thinks that we might adopt a 
mercury column of 75 centimetres height as a unit, 
under the name of ‘‘ barie.” The kilogramme per 
square centimetre and the pound per square inch 
will probably survive this proposal for some time. 
Another suggestion by M. Guillaume was the 


the basis of notations adopted by the International 


that this vexed question of abbreviations could not 
have been settled. 

M. Moser, of Vienna, followed with a speech in 
favourof his new unit of entropy, the ‘‘ trop” defined 
by the formula : 

1 joule = 1 trop x 1 deg. Centigrads, 


1 joule = 1 coulomb x 1 volt. 


determinations the pressure exerted by a column of | Bureaux of Weights and Measures. The suggestion | Dr. Moser did not insist upon the name ‘trop ;” 
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he was ready to accept any other name ; and the 
commission to which all these new units were sub- 
mitted did not approve the unit, which does not fit 
into the absolute system, as the degree Centigrade 
is not an absolute unit. 

M. Violle then recommended and carried a practi- 
cal photometrical unit, which is to be called the 
‘* Bougie décimale.” This is to be the tenth part 
of the absolute light unit adopted by the Con- 
ference of 1884. Its value is very nearly that of 
the English standard candle, and that of one-tenth 
of a carcel ; hence the designation decimal. Practi- 
cally all will probably remain as before. The 
English will stick to their standard candle, and 
whether the French will quickly exchange their 
old carcels against the new bougie, with the some- 
what puzzling attribute ‘‘decimal,” instead of 
speaking of bougie simply as they have been doing 
heretofore, remains to be seen. The same pro- 
posal was also accepted by the second section, 
where M. Potier ruled that ‘‘ the second section had 
nothing to do with what the first section did,” and 
finally sanctioned by the Congress. 

M. Hospitalier proposed units of specific resist- 
ance and of self-induction, and renewed these pro- 
posals in the second section. 

(To be continued. ) 


METEOROLOGICAL INSTRUMENTS AT 
THE PARIS EXHIBITION. 

Ciose to the exhibit of MM. Collot et Fils, to 
which we recently referred (see page 228 ante), there 
is exhibited by M. A. Bourdon, of Paris, a highly 
interesting recording anemometer, the invention of 
the late M. Eugene Bourdon, and which was, in 
principle, described by him before the Académie 
des Sciences some years ago.* This instrument 
is an application of what is known as ‘‘ Venturi’s 
tube,” which consists of two truncated conical 
funnels united together at the smaller ends, but 
having a minute space between them. If the open 
end of such a tube be presented to a current of air 





it will be found that there is an influx of air through | 


the space between the cones, and if the space be 
inclosed in a surrounding jacket in communication 
withamanometer, a partial vacuum will be produced, 
as will be indicated by the reading of the mano- 
meter, and if there be two manometers, one in 
communication with the jacket above referred 





(For Description, see Page 275.) 
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Fic. 3. SeLF-FEEDING RIPPING SAW TABLE. 

| to, and another acted on by the direct pres- 
|} sure of the current of air in which the apparatus 
is placed, it will be found that the reading of 
|the vacuum gauge will be considerably higher 
than that of the pressure gauge. As, therefore, 
there is a partial vacuum induced at the point 
of contraction of the compound tube proportional 
to the pressure of the current of air by which 


|it is produced, M. Bourdon, utilised this varia- 
|tion of pressure to act upon a recording instru- | 
; ment, and by connecting the central neck of the 


| Venturi tube by metal tubing to one of his own 


| Bourdon tube manometers the requisite mechanical 
But he went further than | 


‘motion was obtained. 
this ; arguing from the fact of there being a partial 
| vacuum at the point of junction of the two cones, 

he conceived the idea of increasing the sensitive- 
ness of the instrument by fixing within the com- 


much smaller but similar tube, having its orifice of 
efflux placed exactly in the plane of the contracted 
portion of the larger tube, and he connected the 
contracted portion of the smaller tube by means of 
tubing to the recording apparatus. The vacuum 
produced in this way is greater than that induced 
by the action of the larger tube, because the current 
through the smaller tube is the result of two forces, 
one of which is wanting in the larger apparatus ; it 
is due, first, to the direct propelling action of the 
current of air to be measured, and this action is 
common to both, but added to this there is the 
influence of increased atmospheric pressure at the 
orifice of ingress due to the fact that the orifice of 
egress is immersed in a space the air in which 
is itself considerably rarefied. By this means M. 
Bourdon has produced an instrument which is 
extraordinarily sensitive to small variations of 
current pressure. By the addition of a third tube 
within the second, still greater sensitiveness is 
obtained, and Dr. Fines, of the observatory of 
Perpignan, states that a series of experiments, made 
with water manometers, shows that the ratios of 
the readings of the columns of water lifted are, 
with one tube, 1: 6 (one manometer being at the 
ingress opening of the tube and the other at the 





tubes, 1 : 20; and with three tubes, 1 : 80. 

| The sensitiveness of this apparatus as a meteoro- 
logical instrument is quite extraordinary. In the 
first place, by the augmentation of the mechanical 


|may be employed, and, as is well known to those 





| who have had anything to do with pneumatic 
bells and telegraphs, the impulses transmitted to 
one end of the conducting tube are instantly 
recorded at the other, although the distance between 
the two stations may be considerable. 
The apparatus is mounted on a vertical axis, being 
| free to turn in a horizontal plane, and it is fitted 
with a vane so arranged that its orifice of ingress is 
| always presented to the direction in which the wind 
is blowing. 
Another most curious and ingenious anemograph 
or recording anemometer, is exhibited in the Rus- 
sian Section by M. Timtchenko, in which the same 
record indicates at the same time both the velocity 
and the direction of the wind. In this apparatus 
| there is a vane attached to a vertical axis, which is 
| brought through the roof and floors of the observa- 


| tory into the recording room, and its lower extre- 
pound tube, and coaxially with it, a second very | mity is furnished with a little printing type repre- 


senting an arrow, its direction corresponding to 
that of the vane immediately above it and outside 
the building. Immediately below it, and almost in 
contact with it, is a chronograph cylinder covered 
with paper, rotated by a clock on a horizontal axis, 
making one revolution in every twelve hours, but 
at the same time the cylinder has a longitudinal 
motion transmitted to it by a screw somewhat after 
the fashion of the cylinder of a phonograph, so that 
a fixed point touching the surface of the cylinder 
would trace out a spiral line, and in this way a 
record extending to seventeen days may be 
obtained. In addition to the vane, and on a 
separate vertical axis, is a cup anemometer of 
Dr. Robinson’s form, the number of revolutions 
per unit of time being a measure of the velocity 
of the wind. The action of this part of the appa- 
ratus is to make an dutel contact after 
every hundred turns of the spindle, thereby 
transmitting to an electro-magnet in the recording 
instrument a current of electricity; the effect of 





constructed neck of the combination); with two | 


this is, by means of a fork (attached to the armature 
and embracing a grooved collar on the direction 
spindle) to give a sudden depression of the arrow 
itype, thereby printing upon the paper cylinder a 
little arrow showing the exact direction of the wind 
at the moment. But as this printing operation is 
| performed every time the magnet is excited, and 
|as the excitation of the magnet takes place at every 
|100 revolutions of the Robinson wheel, it follows 
|that the number of impressions made on the 


* See Comptes Readus de Pauline die Sciences, July, | power of transmission, a largely exaggerated scale | paper per hour is a measure of the velocity of the 
1882. 


|wind, while the direction in which each printed 
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arrow points indicates the direction in which- the 
wind was blowing when each impression was made. 

The instrument is furnished with a simple auto- 
matic arrangement for inking the type as well as 
for throwing the mechanism out of action when the 
cylinder at the end of its seventeen days has arrived 
at the limit of its range. The inventor has, more- 
over, prepared tables by which, after verifying the 
readings of the Robinson anemometer, the velocity of 
the wind may be estimated by counting the number 
of arrows printed on the paper within a space 
corresponding to an hour. 

By far the most important collection of recording 
anemometers and recording meteorological instru- 
monts generally is that exhibited by the eminent 
firm, MM. Richard Fréres, of Paris, and many of 
these instruments have an especial claim on the 
interest of the visitors to the Paris Exhibition for the 
reason that the registration which may be seen in 
actual operation in the Palais des Arts Libéraux, 
is the record of the meteorological conditions of the 
atmosphere at the summit of the Eiffel Tower, where 
the transmitting instruments are fixed, and which 
are in electrical communication with the recording 
instruments in the Galérie des Instruments de 
Précision, being connected by wires led down the 
tower and by conducting underground cables. 

In these beautifully designed instruments, the 
pressure, velocity, and direction of the wind are 
recorded, as well as the horizontal and vertical 
components of its direction, also the barometric 
pressure, thermometric readings, dry and wet bulb 
thermometer and rainfall. The apparatus, speak- 
ing generally, works differentially, the timeapparatus 
tending to put the record back while the currents 
transmitted by the instruments at the distant 
station tend to drive the recorder forward, and 
the differential result is a combination of the two. 
These instruments are so interesting and important 
that we shall describe them in detail in a future 
notice. 

In addition to the instruments above referred to, 
there are a large number of the ordinary forms of 
standard and general meteorological instruments, 
such as barometers, both mercurial and aneroid, 
thermometers, hygrometers, rain gauges, &. M. 
Tonnelot, of Paris, exhibits some splendidly finished 
standard observatory instruments, including four- 
teen mercurial barometers and standard registering 
thermometers, such as he has supplied to the Paris 
Observatory, the Bureau Central Météorologique, 
and the Bureau International des Poids et Mesures, 

M. Eon exhibits also a fine series of standard 
instruments—barometers, thermometers, and hy- 
grometers. The same constructor also contributes 
a thermometer which makes an electro contact, and 
thereby ringsa bell, when any temperature to which 
it may be set is reached, the special feature of 
ingenuity consisting in the method of shifting the 
contents within the tube by means of an external 
magnet, the tube (unlike those of the usual 
forms of instruments for the same purpose), 
being hermetically sealed. M. Baserga, of Paris, 
has a fine exhibit of barometers, thermometers, 
Daniell and Mason’s hygrometers, as well as some 
very delicate chemical and clinical thermometers. 
Some very highly finished standard mercurial 
Fortin mountain barometers are exhibited by M. 
Boulan, of Paris, one of these being furnished with 
an exceptionally large cistern of the form suggested 
by M. Renou. 

The more ordinary and popular instruments are 
represented in the exhibits of M. Guepratte, and of 
M. Bourette, who some years ago invented and in- 
troduced the well-known garden thermometer, 
having the back and scale made of cast zine with 
the figures and divisions in relief, and of some other 
makers whose exhibits are more important for other 
branches of physical science. 

There are a considerable number of exhibits of 
aneroid barometers, the most important being those 
of MM. Naudet et Cie., of Paris, and M. Périllat, 
who shows some beautiful pocket instruments. Of 
the more popular type of aneroids those exhibited 
by M. Renaut deserve special mention on account 
of the extraordinarily low price of wonderfully 
well-finished instruments, some being as low as 
34 francs. M. Hiie, of Paris, shows aneroids fitted 
with indices registering maximum and minimum 
readings, and a pocket instrument furnished with 
a fanciful dial, having drawn thereon, and curving 
round the scale, a little Eiffel Tower, the figures 
being opposite the corresponding heights of that 
building. Another most extraordinary application 
of the anervid principle is shown by M. Lebret, 





who exhibits barometric pictures in which there is 
a painted landscape, the sky of which, seen through 
the trees as a background, is painted on a movable 
disc, which is attached to an aneroid barometer in 
the place of the index. Different parts of the disc 
are painted to represent fine blue clear sky, or 
cloudy weather, or dark threatening clouds, or a 
downright storm, and under the action of the con- 
cealed instrument the aspect of the landscape 
changes to the appearance of the weather which it 
is supposed to foretell. It is an ingenious toy, but 
can hardly be classed among meteorological instru- 
ments. In some of the foreign sections—Switzer- 
land and Denmark —there are also some meteoro- 
logical instruments of a more or less popular 
character. 





THE WEATHER OF AUGUST, 1889. 

Tue weather of August has been unsettled, with 
frequent rain, occasionally very heavy, severe 
thunderstorms, unusual gales, and fine intervals. 
The temperature has been nearly seasonable. The 
mean pressures and temperatures of the atmosphere 
at extreme positions of the British Islands, to which 
the Isle of Man is central, were as follows : 
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The distribution of rainfall in frequency and 
amount may be roughly inferred from the following 
results. 
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It thus appears that the rainfall was excessive in 
the north of Scotland and in the west of Ireland, 
slightly above the average on the east of England, 
and slightly below in the south-west of England, 
while rainy days were generally numerous. Falls 
of rain exceeding lin. in twenty-four hours were 
measured on the 3rd at Donaghadee, 1.08in.; on 
the 6th at Aberdeen, 1.18 in. ; on the 11th at Aber- 
deen, 1.22in. ; on the 20th at Valentia, 1.66 in. ; 
Parsonstown, 2.20in. ; Roche’s Point, 1.85 in. ; 
Ardrossan, 1.09 in. ; on the 2lst at Sumburgh 
Head, 2.05in.; Wick, 1.88in.; Nairn, 1.34 in. ; 
and on the 22nd at Loughborough, 1.01 in. 
Thunderstorms occurred on the 1st in east England, 
north Scotland, and north Ireland ; on the 5th and 
6th on the east coast ; on the 7th all over the king- 
dom; on the 10th in England; on the 11th in 
England and Ireland; on the 24th in south-east 
England. On the 3rd quite an exceptional gale for 
the time of year, passed over the south of England 
in strong squally winds with driving misty rain, and 
compelled the postponement of the Naval Review to 
the 5th, Bank Holiday, which, however, was attended 
with disagreeable weather, heavy squally showers 
with lightning and thunder. On this day at Kew, 
during a sharp thunderstorm with heavy rain, about 
2 p.M., the temperature, which was at its maximum 
point, 67 deg., fell to 60 deg., and rose again to 
67 deg. at 3 p.m. ; the barometer reached its lowest 
point, and the wind attained its greatest velocity 
about the same time. On the 19th, 8 a.m, a 
cyclonic centre, indicating a low pressure, 29.5 in., 
appeared off the south-west of Ireland ; at 6 P.M. it 
had attained 29.3 in. off the south of Ireland ; on 
the 20th, 8 a.m., it was 29.1, over north England ; 
at 6 p.M., 29.1 tothe east of Peterhead ; on the 21st, 
8 a.M., 29.0 off the south-east of the Shetlands. On 
the 20th the cyclone had assumed vast dimensions 
covering the whole of the British Islands and the 
North Sea, having the proportions and intensity 
of a winter’s storm. Rainfall was general, and 
in many places very heavy. On the 22nd a 
destructive tornado passed over north Shropshire, 
uprooting trees, damaging crops and buildings, 
over a westerly couse of three or four miles. The 
least atmospheric pressure, 29.0, occurred on the 
21st, the greatest, 30.3, on the 27th. The highest 
temperature, 85 deg., was reported at London on 


the Ist ; the lowest, 38 deg., at Braemar, on the 
13th. Estimated by the weather notations fine 
days varied from seven in the south and east, and 
two in the north; overcast days from sixteen in 
the west to ten in the east district. These results 
would seem to indicate that most sunshine fell to 
east England. The duration of bright sunshine for 
the five weeks ending September 2, estimated in 
percentage of its possible amount, was for the 
United Kingdom 32; Channel Isles, 50; east 
England, 43; south England, 42; south-west 
England, 41; central England, 36; south Ireland, 
31 ; north-east England, 27; west Scotland, 26; 
east Scotland and north-west England, 25; north 
Scotland, 18. 

As regards the influence of the weather upon agri- 
cultural interests the Times of the 12th ult. states : 
‘*The season has apparently been on the whole so 
favourable that it has been said at many points 
that ‘ifthe weather had been specially ordered it 
could not have been better.’ There has been a 
general absence of insect and fungoid pests, and the 
winter and summer have both been good, and it is 
to the influence of the spring that we must look for 
the general results of the year. The winter was a 
genial one, and was not trying to the crops or 
stock ; it was mild, and the spring opened up nicely, 
both April and May being particularly free from 
frost. The rainfall was but little above the average, 
but there were many wet days, and days when the 
land dried but little except in the extreme south of 
the country. June was an exceptional month, a re- 
cord from the south of England showing over 4 in. of 
rain on the first ten days, then only 1.1 in. during 
the rest of the month. In fact, this was all the rain- 
fall in 26 days to July 7. The temperature during 
this drought was extremely hot, the shade maximum 
varying between 69 deg. and 85 deg. Since July 7 
the rainy days have been numerous, although the 
rainfall has not been anything like the quantity 
which has fallen in this month on several occasions 
during the past fourteen years. Besides this the 
temperature has been low, with the exception of 
the week at the end of July and the beginning of 
August. This has been the season which has re- 
sulted in the hay crop being the best crop in the 
year, in wheat, oats, potatoes, and roots being 
average crops, and in barley being nearly 4 per cent. 
under an average, beans 4 per cent. under, and 
peas 8 per cent. under.” 








NOTES. 
THE TRANSANDINE RalLway. 

Ir is gratifying to note the progress which the 
Transandine Railway is making, due chiefly to the 
energy with which Messrs. J. E. and M. Clark and 
Co. are prosecuting the last and most difficult part 
of the work. The Andes are being crossed at the 
Uspallata or Cumbre Pass, where there will be a 
tunnel 3.1 miles in length, at an elevation of 
10,450 ft. above sea level. The pass itself is nearly 
3000 ft. higher, or at 13,015 ft., and is situated 
4} miles south of Aconcagua and 3.84 miles north 
of Tupungato, in 33 deg. 8. latitude. It will thus 
be seen that the summit level of the Transandine 
Railway is far above any European lines, which at 
the Rigi reach to 5753 ft., and at the St. Gothard 
3788 ft. The total distance from Buenos Ayres to 
Valparaiso is about 871 miles, and railway construc- 
tion has now been going on for nearly twenty years. 
At the Atlantic end 640 miles of line are complete, 
while at the Pacific end 82 miles are laid, leaving 
149 to be built. The gauge is not uniform. From 
Buenos Ayres to Mendoza it is of 5 ft. 6 in., 426 
miles being worked by the Buenos Ayres and 
Pacific Railway Company, and 213 miles by the 
Great Western Railway Company. From Valparaiso 
to Santa Rosa the gauge is 4 ft. 8} in. The remain- 
ing link from Mendoza to Santa Rosa is now being 
built on metre gauge by the Buenos Ayres and Val- 
paraiso Transandine Railway Company. The first 
56 miles are nearly completed, the rails being laid 
for 40 miles. According to the Zeitung des Vereins 
Deutscher Eisenbahn-Verwaltungen an alteration of 
route has been made in the remaining part, and the 
ruling grade of about 1 in 25 has been abandoned. 
This change has been dictated by the adoption of the 
Abt system of combined adhesion and rack-rail trac- 
tion. The grades are now to be 1 in 40 in the ad- 
hesion sections and 1 in 124 upon the rack sections. 
The rack rail will consist of three rack bars, as at 
the Hartz Railway, and the order for it has already 
been placed with Messrs. Rinecker, Abt, and Co., 





of Wurzburg. In the mean time, the Abt system 
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has been adopted on the Ostrozas-Serajewo line, 
more especially for the passage of the Twan range. 


Proposep Paris Sure CANAL. 

The commission appointed to inquire into the 
scheme for making Paris a seaport, has now issued 
itsreport. In this it is stated that the canal is of a 
nature to increase the commercial activity of France 
by bringing Paris into more direct communication 
with the great producing centres, and would in par- 
ticular enable the city to compete with Antwerp, 
the commerce of which, it is said, is increasing year 
by year to the detriment of French ports. No 
insuperable engineering difficulties are to be encoun- 
tered, and even taking the most pessimistic esti- 
mate of the cost, viz., 200,000,000 francs, it is 
believed that the traftic would be sufficient from the 
very commencement to earn interest on this. French 
estimates of the expenses of canal construction will, 
however, be received with some caution after the 
gigantic fiasco of Panama. Proceeding, the report 
goes on to say that the heavy sacrifices made by 
France, in the past few years, have not succeeded in 
meeting the competition of Antwerp, the trade of 
which has risen in a few years from 1,000,000 to 
7,000,000 tons, and affirms that the only chance of 
doing so now is by rendering Paris accessible to 
sea-going vessels. It is further stated that in the 
event of another war it would be impossible to 
starve out Paris, as in 1871, were the canal made, 
though it is not easy to see the grounds of this state- 
ment, as one would think that the canal could be 
blocked without much difficulty. The canal would be 
180 kilometres long, and a depth of 6 2 metres is 
proposed for the channel, the breadth of which at 
the bottom should be half as wide again as at Suez. 
The spoil from the excavation could, it is said, be 
advantageously disposed of in raising the level of 
some low-lying lands along the banks of the Seine. 
Whether the work will be undertaken by the 
Government remains to be seen, but it is on the 
whole unlikely, as the engineers of the Seine are 
said to be opposed to the scheme, and if the Govern- 
ment do not take it up, no other body in France 
will, of that we may be certain. 


MancuHEstTER SuHip CANAL. 

Some of the directors of the London and North- 
Western, the Lancashire and Yorkshire, the 
Cheshire lines, the Midland, and the Manchester, 
Sheffield, and Lincolnshire Railways have visited 
the works of the Manchester Ship Canal, and have 
expressed their readiness to connect their systems 
with the Ship Canal Company’s docks and wharfs. 
There will be a considerable quantity of surplus 
lands on the frontage of the canal ; the directors do 
not propose, however, to sell any of these lands at 
present, as they are expected to materially increase 
in value. The unissued capital of the Ship Canal 
Company now stands at 620,450/. ; of this sum 
500,000/. is to be paid to the contractor in lieu of 
cash, leaving only 120,450/. available for issue. 
With regard to the pollution of the rivers, which 
are feeders to the canal, it appears that the Town 
Council of Manchester has commenced the purifica- 
of the Irwell and the Medlock. Owing to the 
ambiguous wording of the Ship Canal Company’s Act 
of Parliament, difficulties have arisen with regard 
to work in the estuary of the Mersey ; these difli- 
culties have not, however, seriously delayed the 
progress of the undertaking. The directors have 
contracted with a Scotch firm, which made all the 
steelwork for the Forth Bridge, to construct the 
bridges which will be required to carry certain rail- 
ways across the canal. No serious physical diffi- 
culties have occurred at present in the construction 
of the canal. Excellent rock has been found in all 
the locks, thus diminishing the cost of the training 
walls. Out of 44,000,000 cubic yards of earth which 
had to be excavated in the first instance, about 


24,000,000 cubic yards now remain to be moved ;/} 4 


and at the present rate of progress, the whole exca- 
vation is expected to be completed within three 
years from the commencement of the works. Of 
the soft material which has to be dealt with, about 
half has been removed ; and of the rock about one- 
third has been excavated. A large addition to the 
working plant has been made during the past six 
months. 


Water Suppty or BRrapForD. 

The Bradford Town Council has just considered 
an exhaustive report of the water works committee 
upon the important question of water works exten- 
sion. The committee stated that during the past 
five years several schemes of extension had received 
attention ; but there were now only two submitted 





for consideration, first, one deriving its supply 
from the Grimwith drainage area in the Wharfe 
Valley, and, secondly, that for obtaining the 
necessary extension by works to be constructed 
in the upper valley of the Nidd, above Pateley 
Bridge and Middlesmoor. The Nidd scheme would 
give a supply of 17,300,000 gallons per day, at a 
total estimated cost of 1,220,000/., or 70,6361. per 
1,000,000 gallons. The Grimwith scheme would 
afford a supply of 10,000,000 gallons perday, the esti- 
mated cost being 719,000I., or 71,900/. per 1,000,000 
gallons. Notwithstanding all the advantages which 
the Grimwith scheme possessed in cheap reservoir 
sites and the rapid fall of the conduit, yet, as a 
scheme judged of by the rate per million gallons per 
day, it was dearer than the Nidd project by 16241., 
or about 1} per cent. The total capital required to 
carry out the entire Nidd project, if the demand 
for water so required, was 503,000/. more than in 
the Grimwith case, but the whole of the capital 
required for the Nidd scheme need not be expended 
for many years, and when it was spent it would 
bring in 7,300,000 gallons per day more at a low 
rate. As regards Grimwith water, the opinions of 
the borough analyst(Mr. Rimmington), Dr. Parkins 
on, Mr. Wilson, Mr. Wyld, and Dr. Tidy, all more 
or less confirmed each other as to its unsuitability 
for domestic purposes, Moreover, the residents on 
the banks of the Wharfe, from long experience, 
testified to its power to discolour the river. This 
was confirmed by the personal observations of many 
members of the council, and the engineer (Mr. 
Binnie) also bore testimony against the Grimwith 
water as the result of his experience. As to the 
Nidd waters, the committee had favourable opinions 
expressed by Mr. Fairley, Mr. Rimmington, and 
Dr. Parkinson ; and finally, after a most careful 
and exhaustive investigation, by Dr. Tidy; and 
these opinions were confirmed by Mr. Hawkesley, 
Mr. Filliter, and Mr. Binnie. On the one side, 
there was not one opinion in fayour of the Grim- 
with water, and on the other, there was a perfect 
consensus of opinion in favour of the water of the 
Nidd Valley. The committee accordingly recom- 
mended the adoption of the Nidd Valley scheme ; 
and the recommendation was, after considerable 
discussion, approved by the council. 





INDUSTRIAL NOTES. 

Ox Monday last the twenty-second annual Trades 
Union Congress assembled in the Gilfillan Hall, 
Dundee. The entire aspect of the labour question has 
undergone a change since the first congress assembled 
in Manchester, in Whitsun week, 1868. Twenty-one 
years ago it was seldom that any labour struggle evoked 
any popular sympathy—quite the reverse. To-day, 
the great strike in London will have a perceptible 
effect upon the deliberations of the Dundee congress. 
Usually the first day of congress is devoted to merely 
preliminary work, the election of president of com- 
mittees, and hearing read the Parliamentary Committee’s 
report for the past year. On the present occasion the 
first act of congress, after being constituted, was to 
pass, a resolution in support of the London dock 
labourers, and to recommend that the financial sup- 
port of the trades be accorded to them to the utmost. 
The report of the Committee dealt somewhat with the 
attacks recently made upon the secretary, and other 
prominent representatives, which attacks were vehe- 
mently condemned. The welcome accorded to the 
secretary of the London Trades Council, who, as chair- 
man of the Committee, temporarily presided, and of 
the congress secretary, would seem to show that neither 
of them had lost the confidence of the delegates, or of 
their own constituents. The officers elected were all 
new men with one exception. The congress pro- 

ramme consists of nine separate and distinct subjects, 
but the last question is the one which will evoke the 
greatest interest, namely, the ‘“‘report of the Com- 
mittee on the vote of the trades on the eight hours’ 
uestion.” 

The Trades Union Congress reassembled on Tuesday 
morning, when the President delivered his inaugural 
address. The tone of the address was distinctively 
aggressive, on Socialistic lines, as was anticipated by 
the better informed delegates. After the address and 
a formal vote of thanks, the congress proceeded to 
discuss the Parliamentary Committee’s report. The 
discussion became to a great extent personal, attacks 
being made upon the secretary and the chairman of the 
Committee. After a long debate the report was 
adopted, and then the question of the secretary’s con- 
duct took a definite shape, by a motion of confidence. 
This was eventually carried by 177 votes toll. It is 
well that the congress should boldly face any charges 
against its officers, for suspicion is more destructive, 
than any other agency, of publiccharacter. The mis- 
fortune is that the time of nearly 200 men was wasted 





over a personal matter, the entire bearings of which 
were well known ere the congress assembled. Buta 
soreness will be left behind, and some may try to mar 
the future in revenge for the vote of confidence so 
generally supported and approved. 

On Wednesday the delegates settled down to their 
ordinary work. Resolutions were proposed and carried 
in favour of amending the Employers’ Liability Act, 
and of extendingit soas to include seamen ; in favour 
of extending the law of England to Scotland as regards 
coroners’ inquests: and also in favour of increased 
representation of labour in Parliament. In the debate 
on the last-named resolution attacks were made upon 
those already in Parliament; but the criticisms were 
ably answered by Mr. Fenwick, one of the present 
members, and by Mr. Wilson, who was a member in the 
short Parliament of 1885-86. The report of the Com- 
mittee on the Eight Hours’ question was to the effect 
that thirty-three societies, having 169,540 members, 
had wens with the result that 39,629 votes were 
recorded in favour of an eight hours’ day, and 62,883 
against it. In favour of eight hours by Act of Parlia- 
ment 28,489 for, and 12,274 against it. The total vote 
is but a small proportion of the trade unions of the 
country. The discussion on the question may be heated 
and prolonged, but no reasoning can alter the fact. 
Whatever the merits or demerits of the eight hours’ 
day, it is evident that trade unionists are not yet con- 
vinced of the wisdom of enforcing it by Act of Parlia- 
ment. 

There is an almost singular quietude in all branches 
of the iron and engineering trades, at the present 
moment, as regards wages disputes, or agitations 
respecting the hours of labour. ” the Cleveland dis- 
trict an important conference of the blast furnacemen 
has just been held at Middlesbrough, at which it was 
decided to divide the organisation into two districts, 
each to have the control of its own funds and its own 
executive, but that for general purposes there shall be 
a central fund and a central executive council. At the 
conclusion of the conference the delegates visited the 
works of Messrs. Bolckow, Vaughan, and. Co., and 
were shown over every department by the respective 
chiefs. The recent dispute between the firm and the 
men appears to have left no traces of ill-will between 
the parties. Trade generally in the district is good, 
stocks keep diminishing, notwithstanding the local 
holidays, and prices remain firm with an upward ten- 
dency. Messrs. Bolckow, Vaughan, and Co. have 
declared an interim dividend of 24 per cent. for the 
past half-year, and expect to increase it in the next 
half, though all the contracts entered into before the 
rise in prices have not yet been completed. The pro- 
spects are better in the several branches of the iron 
trade in the Cleveland district than it has been at any 
time during the last eight years. With peace between 
the employers and employed they may both experience 
a period of prosperity. 

In the Sheffield and Rotherham district the chief 
industrial topic at present is the overtime question. 
Upon this ales the men in the engineering and iron 
trades generally are pretty well agreed, except that 
the ironfounders claim that each day shall stand by 
itself, and that overtime is not to be reckoned only 
after the completion of a full week. Some of the em- 
ployers are favourably disposed towards conceding the 
demand of the men as to overtime, but some others 
stand aloof. Some of the pattern makers in Sheffield 
are on strike for an advance of 2s. per week. The 
strike is at the firm of Messrs. Davy Brothers, which 
firm, it appears, regulates to a great extent the amount 
of wages paid by other firms. If, therefore, the de- 
mand is conceded by this firm, all the other firms will 
probably follow suit. Many firms, it is stated, have 
already agreed to the advance, and some are paying it 
at present. The railway servants are busily organising 
themselves for a struggle in favour of more pay anc 
shorter hours, unless the companies concede their 
demands. Perhaps one of the gravest difficulties with 
which the industrial world of this country could con- 
tend, would be a strike on a large scale of the railway 
servants. Some timely concessions might avert this 
possible catastrophe. The work of the railway 
servants is onerous and often very severe ; the respon- 
sibility of the men, as wellas the severity of the work, 
is a reason for generous treatment. 


In the Staffordshire district little of public interest 
industrially is stirring, happily for both parties. But 
meetings of the men are being held in various parts 
of the district, chiefly for organising purposes. A 
very curious incident recently occurred at a large iron 
works. A forge manager was dismissed for some 
reason, not communicated to him. Other employment 
was offered to him, but the general manager would not 
give him a character sufficient to enable him to get 
the situation offered. Personally he said that the man 
dismissed was a good practical hand, of good moral 
character, and much respected. The facts came to 
the knowledge of the workmen, who started a sub- 
scription, and gave to the discharged manager a watch 
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and a purse, in recognition of his character and services. 
This may be taken as a set-off to the incident reported 
in the Notes a fortnight since, when the men of another 
firm, in the north, clamoured for the discharge of a 
foreman. 


In the Warrington district the men have settled 
down to the Meslay work as heretofore. The decision 
arrived at is being honourably carried out. The secre- 
tary at a recent meeting alluded to some criticisms 
upon their action, which was described as retreating 
from the position they had taken up, but he said that 
the Warrington men were prepared to do their duty 
when the question was treated as a national one— 
evidentiy indicating that the award of Mr. Dale is to 
be adhered to. 


In the coalmining districts there is little to report 
that is new. In Somerset matters remain unchanged. 
Neither side shows any signs of giving way. The men 
indeed cannot well give way, as in all other districts 
their demands are cance + and all these other 
districts are supporting the men on strike. Judging 
by a speech of the local member for the division in 
which the strike exists, he and his friends, who, by- 
the-by, are Conservatives, resident in the division, 
cannot understand why the coalowners hold out, for, 
as a speaker at the farmers’ dinner announced, they 
were evidently ‘‘ to a great extent in the wrong.” In 
South Wales the miners have accepted the terms 
offered by the employers, by 57,392 votes, against 
4255 votes for holding out for better terms. The new 
scale came into force on Monday last. The concession 
isan immediate advance of 5 per cent., instead of the 
10 per cent. asked for. In Northumberland there is a 
talk of a further advance, on the ground that prices 
have been such as to entitle the men to a further rise 
in their wages. In Scotland there is a clamour on the 
part of some for a general strike in the coal districts 
during the current week. At Bannockburn, where the 
miners were on strike against a reduction, the men 
have returned to work on the old terms, no reduction 
being enforced. In some districts of Scotland an 
advance has been conceded, but in other parts no 
advance has been made. In Fifeshire the colliery 
enginemen have resolved to strike for an advance of 
6d. per day—the masters could come to no decision 
upon it at their recent meeting. 


We were able to give some time ago the output of 
minerals and other particulars usually given in the 
mines reports of the year. These details are not 
yet published, though it is well known that they are 
made up, and have been in type for some time past. 

his year a new departure has been made in the pub- 
lication of the annual reports; instead of being issued 
in one volume, as heretofore, they are now being pub- 
lished in parts, each part containing the reports for the 
district inspected. Those already issued are: East 
Scotland (No. 1); West Scotland (No. 2); Newcastle 
(No. 3); Durham (No. 4); Manchester (No. 6); Liver- 
pool (No. 7); and the Midland (No. 8). The general 
summary, and the report for No. 5 district, are not 

‘ included in the issue up to the present. 


The bravery of John Smith, a steelworker, who, at 
the risk of his own life, rescued Benjamin Stanley 
from a casting pit, 15 ft. deep, where he was being 
roasted alive, was recently rewarded by an award of 
the Albert medal of the second class. His fellow 
workmen, and the firm at which he was employed— 
Messrs. Firth and Sons, Sheftield-——have supplemented 
that award, by a handsome present of 45/. 17s. 6d., 
presented publicly, the first by the Mayor of Sheffield, 
and the purse, at the same gathering, by Mr. L. J. 
Firth, one of the firm. The poor fellow who was 
rescued did not survive the injuries he received, but 
his widow was presented with 30/., and the firm have 
agreed to make her a weekly ailowance. 





STEAM HAMMER AT THE PARIS 
EXHIBITION. 

WE illustrate on the present page a novel type of 
steam hammer exhibited at Paris by Messrs. B. and 
S. Massey, of Openshaw, Manchester. The chief 
interest lies in the frames and the base-plate, which 
are each pressed out of a single plate of steel without 
weld or joint. Further, the cylinder cover, the piston- 
rod, and the hammerhead are each of steel. The fall- 
ing mass is nominally of 4 cwt., but actually some- 
thing more, and it has a stroke of 12in. The total 
weight is about 1 ton. The firm are making larger 
hammers with the same class of framing. 








LAUNCHES AND TRIAL TRIPS. 
Messrs. ALEX. STEPHEN AND Son launched on Thursday 
of last week, from their yard at Linthouse on the Clyde, 
a steel screw steamer built by them to the order of 
Messrs. Robert M. Sloman and Co., Hamburg, and 
mpouelly designed for their trade between New York and 
io de Janeiro. The vessel, which was named Solerno, is 
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STEAM HAMMER 


AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. B. AND S. MASSEY, ENGINEERS, OPENSHAW. 


ar engines by the builders. The following are the 
iameters of the cylinders: 21 in., 33 in., and 54 in., and 
the piston stroke is 42 in. This steamer is a sister ship to 
the Capua, recently launched at Linthouse, and is the 
seventeenth vessel constructed for the same owners. 


On Wednesday, 27th ult., Messrs. David M‘Gill and 
Co., launched from their yard at Irvine a steam trawler 
measuring 100 ft. between perpendiculars, 20 ft. 6 in. 
beam, and 11 ft. hold. The vessel was named the Bee, 
and is intended for deep-sea trawling, the owners being 
Messrs. Knowles and Robie, Hull. The propelling 
machinery is constructed by Messrs. Muir and Houston, 
Glasgow, and is on the triple-expansion principle, with 
cylinders 11 in., 164 in., and 27 in. in diameter, and 
adapted to a stroke of 22 in. 
two furnaces, and working to a pressure of 160 to the 
square inch. 


On August 29th, there was launched from Messrs. 
Craig, — and Co.’s Thornaby Shipyard, Stockton- 
on-Tees, a handsomely modelled iron screw steamer named 
the Sir Walter Raleigh, of the following dimensions: 
Length, 278 ft. ; breadth, 37 ft.; depth, 19ft.8in. The 
engines, on the triple-expansion three-crank system, are 
being constructed by 
field, and are of the following sizes: Cylinders, 20 in., 
33 in., and 54 in. 
160 Ib. pressure. 
of Mr. Christopher Furness, of West Hartlepool, for 
Messrs. Triplett and Co., of Plymouth. 


There was launched on the 29th of August, from the 
Middlesbrough yard of Messrs. R. Craggs and Sons, the 





of 2100 tons register, and has been fitted with triple-ex- 


8.8. Haytor, 260 ft., by 35 ft., by 18 ft. 4 in., to carry 2300 
tons on a light facet A She ce been built for co aca 


é Steam is generated in a/ 
boiler 10 ft. 7 in. in diameter, and 8 ft. 6 in. — having | 
Tb. 


Mr. Middleton Pratt, of Hudders- | 


: by 36 in. stroke, two large steel boilers, | 
e vessel has been built to the order | 
| large buildings Onn) t y : 
| their business. One of the buildings will be six stories 
with a front on Spring Garden-street of 80 ft., and 
la 
| ing. Connected with this on Fifteenth-street, and running 
| south 138 ft., with a width of 34 ft., is to be a one story 


| J. Holman and Sons, of London. The engines are by 
| Messrs. Westgarth, English, and Co., of Middlesbrough, 
| and have cylinders 184 in., 29 in., and 48 in., by 36 in. 
| stroke, with two large steam boilers. 


Messrs. Laird Brothers launched from their works at 
Birkenhead yesterday a fine screw steamer, built to the 
order of the Hamburg American Steam Packet Company 
and intended for their emigrant and cargo service between 
Hamburg and New York. She was named the Russia. 
| Her dimensions are: Length, 373 ft.; beam, 44 ft. 6 in. ; 
| depth in hold, 29 ft. 10 in., with a gross tonnage of about 
4100 tons, and she will carry a large cargo besides coal on 
| 24 ft, draught. She is intended to have a speed of 13 
knots. The machinery is of the tri-compound direct- 
acting surface-condensing type, designed to indicate 3300 
horse-power. The crankshaft, piston-rods, connecting-rods, 
and other parts are of steel, and steam is supplied by 
_ three dubvented cylindrical steel boilers each having 
| six furnaces. 





AMERICAN Locomotive Burtpinc.—The Schenectady 
Locomotive Works are to supply twenty-five engines to 
the Lake Shore Railroad. Three ‘of these engines are to 
be heavy passenger engines, fifteen Mogul freight engines, 
and the others are to be used for switching purposes. 
Messrs. Burnham, Parry, Williams, and Co., of the 
Baldwin Locomotive Works, Philadelphia, are about to 
add still further to their already extensive plant by the 
erection, at Fifteenth and Spring Garden streets, of two 
for the more convenient prosecution of 


epth of 80 ft. This is called the pattern storage build- 


sand aud oil-house. 
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TWENTY-TON WEIGHBRIDGE AT THE 
PARIS EXHIBITION. 

M. P. GuitiaumMIn, of Voiron, Isére, shows at the 
Paris Exhibition a twenty-ton weighbridge provided 
with apparatus by which it can be tested to its full capa- 
city without the employment of dead weights. This 





weighbridge we illustrate below and on page 280. Itcon- 


provided that their product equals 100. To obtain 


rapid verification of the bridge the inventor has fur- 
nished the lower steelyard with an arm /" (Figs. 2 and 
5), equal to the arm f. By means of a hook, situated 
at the extremity of /', equilibrium can be established 
with a weight placed on a hook at the end of /, and 
which will correspond with a weight a hundred times 
greater placed on the table of the bridge. 
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tains three pairs of levers Li, Ce, Ff (Fig. 5); the 


J 


proportions and F are usually made each to 


W’ ¢’ 
equal 10, but whatever they may be, the product of 
these three proportions is always 1000 in France. It 
follows, therefore, that by placing upon the plate B 
(Fig. 2) a weight of 1 kilogramme (2.2 1b.), that weight 
will balance 1000 kilogrammes placed upon the table P 
of the bridge. It is not indispensable that the pro- 
portion of the levers L/ and of C c should be each 10, 
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It is important in a weighbridge that the graduation 
of the steelyards shall be in the natural order for read- 
ing the figures. To obtain this order M. Guillaumin 
has arranged the parts as shown in Fig. 4. The two 
| graduations carried by the lower lever show(1) by means 
of the slider g units and tens of kilogrammes, and (2) by 
means of the slider Q hundreds of kilogrammes up to 
1000. The upper lever, fixed to the first, is furnished 
with indications showing, by aid of the slider Q', units 
j of kilogrammes up to the maximum capacity of the 








wien, that is, 20,000. There is thus obtained the 
— ility of indicating upon the steelyards units of 

ilogrammes, in spite of the great amplitude thus given 
to the apparatus. 

The emi 9 means for the verification of the bridge 
is the lever f1. This lever carries a tare weight M 
with a table A! designed to receive the weights. 
Further, the rod 8S, which connects the levers of the 
bridge to the lower steelyard, is also curved in the form 
of a hook, or is furnished with a table on which weights 
can be placed. The control scale B (Figs. 2 and 4) is 
suspended at the other extremity of the lever F, and 
the weights serving for the purpose of verification are 
_- in a cast-iron box formed in the framing (Fig. 4). 

hey are proportioned to the length of the balance. 
It will be readily understood how the verification is 
effected. For a maximum of 10,000 kilos, there is 
placed at the disposal of the person making the test 
a series of weights of 10 kilos. In the first place, the 
free oscillation of the balance must be proved, and the 
fact of the tare being correct. Then there is placed at the 
_— A, corresponding to the extremity of the control 
ever f, a weight of | Eilo.., and the — equality of 
the two arms f and /! is proved, either by the method 
of double weighing or by a standard weight. In the 
same manner the exactitude of all the verifying weights 
is assured. Thena 10 kilo. weight is placed at M, 


and 1 kilo. at B, when it ought to be found that 7° 


10, since f=" by hypothesis. 

It is further known that © x L- = 100. This is 

c 

proved by placing the 10 kilos., which has served 
in the preceding operation, upon the table B and 
balancing it by means of a weight placedat M. This 
weight, being transferred to the table of the bridge, will 
be balanced by 1 kilo. placed at A after the verify- 
ing weight has been removed from B; in effect the 


oe 


weight placed at M is 100 kilos. The equality 7% 


=100 will be thus demonstrated. It is further evi- 


dent that 7 x C F 


x 7 = 1000, which proves that a 
c 
weight of 1 kilo. placed at B will produce exactly 
the same effect upon the upper steelyard as a 
weight of 1000 kilos. on the table of the bridge. 
To re-establish the equilibrium, the slider Q! 
is moved over the am T! of the upper lever 
and is fixed at the notch corresponding to the number 
of kilogrammes placed on the scale 5b. In this way 
also the corrections of the sliders in relation to the 
graduated scale are also tested. The same process is 
continued for the entire graduation, and the notches of 
the upper lever are verified by placing upon the scale 
B in succession all the weights of the verifying series, 
and by moving the slider to the notches correspond- 
ing to such weights. 

To verify the lower steelyard the sliders Q and q are 
placed at the zero of the scale; then the slider Q! is 
placed at the point 1000, and 1 kilo. is placed 
at B to make the tare. Equilibrium will be established 
when, the slider Q! being at zero, the slider Q is placed 
at the last notch (corresponding to 1000 kilos.). 
Likewise that equilibrium will also be produced by 
withdrawing the slider Q to the point 900, and placing 
the slider g at 100 of its scale. The graduation from 
0 to 10,000 will thus be proved to be exact. 

The operation of testing is thus seen to comprise the 
following steps : 

1. Verifying the equality of the two arms of the 
lever fand f'. 


2. Proving the exactitude of the relation F = 10. 


3. Proving X = — Z , where X = the weight at B, 
1000 
and Z the weight to be weighed. 

4. Testing the equilibrium of the sliders at all points 
of the steelyards. 

Figs. 5 to 8 show different arrangements of levers 
which may be adopted. Fig. 5 represents the original 
type in which JF. 10. In Fig. 6 the upper steel- 

ard has equal arms, and the lever arm can be of any 
Ceaih, provided that its relation to the arm of the lever 


F is that of 1000 to 1, and that the relation F 10. 


"i 


In Fig. 7 the proportion , may be anything, provid- 
ing that the conditions of F ig. 6 are fulfilled. In Fig. 8 
the upper steelyard has equal arms, and the arms of the 
lever / may be of any length, provided that the arm 
of the lever F completes the proportion of 1000, and 


provided also that the proportion= = 10. 

We are indebted for this description to the Revue 
Générale des Machines-Outils, des Appareils de Levage 
et de Pesage. We must, however, point out that this 
ingenious method of verification will not detect errors 





resulting from the sinking of foundations and spring- 
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ve frames under the full load applied to the weigh- 
ridge. 

The remaining figures on the preceding page show the 
means adopted by M. Guillaumin to connect the weigh- 
bridge to the steelyards when it is not convenient to 
place them close together. In Figs. 11 and 12 two 
examples are shown; in both of these the bridge is 
crossed at right angles by a roadway and a tramway, 
and in the former case direct access to the weighing 
office is stopped by an underground channel. Another 
example is shown in Fig. 13; in this case the weigh- 
bridge is in the centre of the courtyard of the works, 
and is separated from the office by a waterwheel with 
its race. The levers are carried round the race as 
shown in dotted lines. The details of the levers are 
shown in Figs. 9 and 10, where e is the shaft upon 
which are the levers L a, Lb; a, b, c, d are knife 
edges ; f is a bearing on which rests the lever La; g is 
a bearing opposing a resistance to the lever Lb. H is 
the pull rod. 





TOWN HEATING BY HOT WATER. 

A Description of the Plant of the Boston Heating Company.* 
3y ArTHUR V. ABbott, C.E., New York City. 
(Concluded from page 261.) 

Many questions have been asked as to the safety of this 
system, and exaggerated statements have been current as 
to the pressure which we propose to carry. 

The supply pipe is made of what is called ‘extra 
heavy” pipe, the whe ee strain of which is 12,000 lb. to 
the square inch, as we have ascertained by testing a 
number of samples to destruction. Every piece of pipe 
that has gone into the streets has been tested to 4000 Ib. 
to the square inch as a proof test. After the main was 
laid in place every section (that is, the distance from one 
expansion joint to the next, including all screw threads, 
all of the packing of the expansion joints, and all joints) 
has been tested to 1500 1b., and after the main was com- 
pleted the whole was again tested up to 1500 lb., from the 
station round back to the station again. So, when the 
main was completed and ready for use, it had received, 
first, a test at the mill of 4000 lb. ; second, a test by 
sections of 1500 lb.; and third, a test, as a whole, of 
1500 lb.—-all being pressures per square inch. 

We expect to deliver water to our customers at a tem- 
perature of about 400 deg., which corresponds to 250 Ib. 
to the square inch absolute, or 235 Ib. a the atmo- 
sphere. The water will have to leave the station slightly 
higher than that to provide for the unavoidable radia- 
tion. If we should send the water from the station at 
300 lb. to the square inch, and allow 100 lb. for pumpin 
friction, the total p:essure on the main would not exceec 
400 lb., and as the main has been tested to 4000 lb. there 
is a large margin of safety. 

As an additional precaution we have once in every 
section a check valve, so arranged as to shut off automati- 
cally each section of the main in case of accident. Mali- 
cious injuries might occur, for it is conceivable that in 
times of strikes men might dig up the main or drive a 
pick into it. In Fig. 9, page 291, a cross-section of this 
valve is shown in connection with the expansion joint. It 
will be seen that on the left-hand side of the joint the 
casting is enlarged, so as to form a spherical cavity, into 
which one aa of the pipe C is screwed in the same 
manner as into a regular coupling. The spherical cavity 
contains a ball, supported on two ribs, so planned as to 
allow the ball when at rest to remain at the bottom of the 
spherical cavity. The end of the pipe C is chamfered so 
as to form a valve seat. Under ordinary circumstances 
the ball remains at rest on the ribs. Should, however, 
any rupture occur, the current of water flowing through 
the main will, by reason of the break, be greatly accelerated 
and acting on the ball will cause it to roll up along the 
ribs and seat itself on either side of the spherical cavity 
toward which the current may be flowing, thus completely 
shutting off the remainder of the main. The forces keep- 
ing the ball in equilibrium are its weight, acting down- 
wards and keeping it in place, and the friction of the water 
current tending to force it up the inclined ribs and seat 
itself against either of the sides of the spherical cavity. 
Hence, by varying the weight of the ball, the valve can 
be adjusted so as to close with a given velocity of current. 
Under maximum demands we can use a current of 10 ft. 
or 15 ft. a second, and the ball is so weighted as to close 
at a velocity of 20 ft. a second. Should a rupture in the 
pipe occur, giving a velocity of 20 ft. a second, the ball 
will leave its place, and rushing up, close the end of the 
pipe and shut off the rest of the main. This is not simply 
theory, but practice, to the extent that we have made a 
number of these valves, and, after experiment, have 
found them to work very accurately. 

Should any injury, either malicious or otherwise, 
rupture the main, it is obvious that only the quantity of 
water contained between two check valves would escape 
fromsuch abreak. As these valves are placed at intervals 
of about 20 cubic feet, the amount escaping would not 
exceed 20 ft. The volume of the conduit is so large that, 
should this entire quantity of water be discharged into it, 
the steam formed eseivons would be quickly dissipated 
through the length of the conduit without producing 
sufficient pressure to do any damage. 

The conditions which surround a pipe in the street are 


* Paper read before the American Institute of Mining 
Engineers. A brief abstract of this paper appeared on 
page 558 of volume xlv. of ENGINEERING, but in view of 
the attention which is now being given in this country to 
the distribution of heat from a central source, we have 
considered that it will be of interest to give the paper in 
extenso, 





so different from those to which boilers are subjected that 
a little consideration will show an explosion of the pipe to 
be an impossibility. A boiler, with its setting of masonry 
and bed of incandescent coal, is encompassed with a 
highly heated atmosphere which constantly tends to 
supply it with more and more heat. The street pipe, on 
the other hand, is hotter than its surroundings. On the 
occurrence of a slight rupture or tear in the shell of a 
boiler the pressure is relieved from the large mass of 
water therein contained, and an outflow of the boiler 
contents is established through the incipient opening. 

The large diameter of the boiler shell permits the mole- 
cules of water flowing towards the incipient rupture to 
attain, before reaching it, a very high velocity ; while the 
hot masonry surroundings, and especially the glowing 
coals and incandescent gases of the furnace, furnish to 
the water continuous supplies of heat, maintaining the 
pressure and accelerating the rushing molecules. So, in 
ee less time than it has taken to describe this action, the 
current of steam and water has attained such velocity 
that its impact has been sufficient to rend the boiler, and 

rhaps overthrowing the masonry, hurl it hundreds of 
eet from its original location. 

In the street pipe the comparatively small diameter 
precludes the possibility of a high velocity in the water 
current, even ena an opening occur. Furthermore, as 
nosupply of heat is furnished to the water, the pipe being 
surrounded by the comparatively cold conduit, every unit 
of steam formed abstracts and renders latent the heat 
from about five units of water. Thus, even if a rupture 
occurred in the pipe, no disastrous explosive action would 
follow, a simple tear through which the water would 
escape into the conduit being the only result. 

Before passing to the house connections between the 
main and the buildings, I would call attention to the 
ae: screw thread which we have used in making 
the joints in the streets, with the two-fold object of secur- 
ing extra strength and greater tightness. 

Ordinarily a screw thread, as is well known, reduces 
the strength of the pipe or rod on which it is cut about 
30 per cent. In Fig. 10 the special thread used in our 
plant is exemplified. The coupling joining the ends of 
the pipes B and C is made considerably longer than is 
customary in ordinary pipe fittings. Fora little way, the 
end of the coupling is bored out so as to be a fairly 
accurate fit on the end of the pipe. This greatly iniproves 
the joint, as the overlapping end of the coupling tends to 
strengthen and support the pipe that is introduced into it. 

The special peculiarity of the thread, however, is that 
portion between the points b ll andecl. It will be seen 
that the top of the thread is ina straight line with the 
outside of the pipe, while the bottom of the thread 
between the points ) 1 and ¢ c!, is inclined to the axis of 
the pipe at a considerable angle, so as to cause it to run 
out or vanish at L' or cl. By this means, the weakenin 
of the pipe, caused by the cutting of the thread, is pr 
out or diffused over a considerable length, and by propor- 
tioning this vanishing of the thread in a proper manner, 
experiment has shown that it has been possible to 
preserve 97 per cent. of the full strength of the pipe. In 
addition, this vanishing of the thread produces a long and 
tapering cone which may be forced into the coupling by 
means of the pipe-tongs in such a way as to actually bed 
the metal of the pipe into that of the surrounding coupling, 
and make a joint which is absolutely tight. The same 
result is attained in a less degree with the ordinary 
thread ; but, inasmuch as the cone produced by our special 
thread has a very much smaller angle than that used in 
standard pipe fittings, the pressure of the tongs in making 
up the joint causes it to bed more firmly into the metal of 
the coupling. The rolling mill supplies pipe in lengths of 
about 20 ft. Hence the necessity of securing a perfectly 
tight connection between each two lengths is apparent. 
With this form of thread our experience has demonstrated 
that, even under 1500 Ib., it is perfectly possible to secure 
absolutely tight joints. In testing the sections we have 
never found a leak when the joints were properly made up. 

Each coupling forms also an opportunity for a house 
connection. On either side of the coupling a boss is cast. 
For the house supply 1-in. pipe is used, and for the return, 
2-in. pipe, which extend from the main to the sidewalk 
on either side of the street, passing through a box made of 
creosoted yellow pine. At the sidewalk a service box 
(shown in Fig. 11, and in plan, Fig. 12) is situated. In 
Fig. 11 the supply pipe and the return pipe may both 
be seen. These pipes enter the box, and have terminate 
in a three-way tee, provided with asbestos cocks, by 
means of which the supply from either branch of the 
tee can be at pleasure controlled. By means of this 
three-way tee and its asbestos cocks, each service box 
is enabled to supply three houses. From the service box 
to the inside of the house wall—usually a distance of not 
more that 8 ft.—copper pipe is employed in preference 
to iron pipe. The advantage of copper pipe in this loca- 
tion is very obvious, when it is considered that owing to 
the ductility of this metal the pipe can be bent to any 
desired shape without the necessity of special fittings, 
involving the construction and maintenance of a large 
number of joints. By using from the service box to the 
inside of the house wall a copper pipe, we are enabled 
to introduce in it without difficulty as many bends and 
carry it around as many corners as may be necessary. 

The size of copper pipe which we most frequently use in 
house connection is } in., which is amply sufficient to 
supply ordinary buildings. In the case of thon stores or 
warehouses j in. or 4 in., and where it is desired to supply 
power to an engine of 25 or more horse-power § in. or 
in. pipe is employed. A 1-in. pipe would be ample to 
supply a building as large as the Boston Post Office. All 
of these copper pipes have been tested to 60001lb. The 
sample of 1-in, pipe so tested split at 6200 1b., while the 
smaller sizes held 7000 without showing any signs of 


failure. 
As to the use of heat thus conveyed into the houses, it 





may be stated broadly that our service is adequate to 
afford a supply of heat for any purpose whatsoever 
requiring a temperature of 400 deg. or less, whether it be 
for heating power, cooking, chemical operations, or any 
branch of manufacturing. The appliances by means of 
which the heat contained in the water may be utilised are 
as varied as the different branches to which it may be 
applied. 

‘or heating simply two plans present themselves. Hot 
water can be introduced directly into a radiator which 
may occupy the same position as the present furnace in 
the house takes up, and may warm a quantity of cold air 
supplied through the cold-air box, and send that air heated 
through the flues that are already in place, so as to warm 
the building in the same way that the present furnace 
does, only substituting a hot-water coil for the glowing 
mass of incandescent coal. 

Where the edifice is already piped for steam, or in 
case of aset of offices where a very varied supply is desired, 
steam heating in the usual manner may be resorted to b 
the introduction of a device called a ‘‘ converter.” This 
contrivance, shown in Fig. 13, may be briefly described as 
a steam dome, for in reality in our system it occupies the 
same place that a steam dome does in a boiler. If, in 
imagination, you will conceive an ordinary boiler to be 
stretched out so as to occupy two miles of space, you will 
have a very fair conception of our system as applied to the 
distribution of steam con 

The end of the copper pipe A, as it comes in from the 
street, is attached to a reducing valve B. This —— 
valve is of rather peculiar construction, specially adapte 
to withstand the pressure to which it is subjected, and 
also to afford a regulator of unusual sensitiveness and 
durability. By means of the pressure reducing valve most 
of the pressure on the water contained in the copper pipe 
is removed and the water allowed to flow into a large iron 
receptacle C, which forms the steam dome proper. By 
the removal of the pressure, a part of the water is thereby 
permitted to take up the superfluous heat and to expand 
into steam. 

On the left-hand side of the converter a small steam 
gauge is shown, the purpose of which is to constantly 
record the pressure to which the converter is subdeoted, 
and to enable the reducing valve to be set so as to give a 
pressure of any desired amount. In the top of the con- 
verter a steam pipe D conveys the steam away as fast as 
it is formed, and carries it to any part of the building 
where its use may be desired. At the bottom of the con- 
verter a return pipe E may be connected to a float trap 
placed on the inside of the converter. Another pipe F is 
used to convey back to the converter the condensed water 
from all the radiators, so that there may be little or no 
loss in the system. As fast as this condensed water 
accumulates in the converter, the trap, previously alluded 
to, discharges the water from the return main E, and 
allows it to flow into the main in the street, whence it is 
conducted to the station. 

Asa precautionary measure a safety valve G is attached 
to the converter, so that in case of any failure of the 
reducing valve to act in a proper manner, which might 
possibly allow a greater pressure to come on the converter 
than is iene | this safety valve will open and permit 
the contents of the converter to flow into the return main, 
and relieve the former entirely. 

For supplying steam to an engine no change is made in 
the converter, excepting to enlarge it sufficiently, so that 
there may be a quantity of steam always on hand ready 
to supply the cylinder of the engine. We generally 
calculate that, to preserve an adequate supply, it would 

necessary to have the volume of the converter at least 
ten times that of the cylinder of the engine which it is 
desired to feed. So, for a large engine, we merely increase 
the size of the iron steam dome to such proportions as 
shall always preserve the requisite amount. For any cases 
where both heat and power are desired in the same build- 
ing, as frequently occurs, we use a compound converter 
with two reducing valves, so arranged that the water first 
introduced from the street shall expand into one chamber, 
giving, for example, a pressure of 601b. of steam for the 
purpose of driving an engine. As soon as the water, 
under the pressure of 601b., is discharged from this first 
chamber in the converter, by means of the trap, it is 
received in a second one, where, by means of an addi- 
tional reducing valve, the pressure is again reduced, and 
the remaining portion of heat contained in the water 
allowed to expand a part of it into steam, which may be 
used for heating. By this means we are enabled to reduce 
the temperature of the water to the greatest amount, 
thereby returning it to the station as cool as possible. 

In a system of this kind protection from radiation is an 
exceedingly important consideration. After a number of 
exhaustive experiments on nearly all of the non-conduct- 
ing coverings now in use, we decided to adopt a covering 
made of asbestos. The covering is simply a roll of pure 
asbestos fibre 14in. thick. It is made by taking the 
asbestos from the mines, carding it in the same way that 
cotton wool is carded, and winding it around a cylindrical 
roll. After the mixture is dry a saw is run along the 
side of the roll, cutting the covering in two; then the roll 
is opened, and it is taken off. On the outside of the 
asbestos is a solidly woven cloth made of asbestos, ren- 
dered waterproof by an admixture of plaster-of-paris, and 
held in place by wire netting. 

As shown in the section of the conduit (Fig. 5, e 260 
ante) we have in the centre the pipe itself ; outside of the 
pipe 1} in. of asbestos, with a waterproof asbestos cover- 
ing. An air space of 4 in. separates the asbestos from 
the first brick arch ; then a second air space of 2 in., and 
a second brick arch. So we think the system is about as 
thoroughly protected from radiation as it could be. As 
to the insu coon, & power of the asbestos the following 
experiment may be interesting. ' 

had an air bath made, so arranged that it could be 
kept at a constant temperature of 500 deg. Fahr. A sheet 
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of the asbestos covering was laid on top of the air bath. | exhausted to give place to a new supply. 
that steam, being a light aériform fluid, will flow 
through pipes much more easily than water will. 


In contact with the upper side of the asbestos a piece of 
2-in. yellow pine plank was placed so as to cover the sheet 


By 


entirely. Between the asbestos and the plank a second | the well-known laws of hydraulics the relative velo- 


registering thermometer was introduced, so that the tem- | cities at which fluids travel through pipes vary 
perature between the asbestos and the plank could be versely as the square root of the densities. 


accurately ascertained. The experiment was continued 
for several days, during which time the air bath was con- 
stantly maintained at a temperature of 500 deg., and the 


highest temperature ascertained as occurring between the 
asbestos and the wood was 158 deg. 

The relative cost of transporting heat from point to 
point is a most important consideration. If we have a 
vessel in which we wish to maintain a constant tempera- 
ture, whether it be a radiator or steam-heater, or a cook- 
stove, or steam engine, it is necessary to supply the heat- 
ing medium to that vessel at a higher temperature than 
that at which it is to be sustained; and the greatest 
economy of maintenance is only achieved by supplying 
the medium to the vessel at the highest possible tempera- 
ture and exhausting it therefrom at the lowest. In other 
words, to furnish the least quantity of the circulating 
medium with the greatest possible fall in temperature. 
If we supply a pound of water, for instance, at 400 deg., 
and let it cool down to 200 deg., we get 200 units of heat ; 
if we supply it at 300, and allow it to cool down to 200, 
we get only 100 units of heat. So that in the practical 
operation of a system of this kind the aim should be to 
introduce the circulating medium at the highest tempera- 
ture and reduce it to the lowest. The temperature 
required for cooking is about 350deg. ; and it is probable 
that this demand is the most severe that can be made on 
the system. Hence, for a discussion of the relative 
advantages of water over steam as a medium for the trans- 
mission of heat, I have selected this as being the one that 
would present the system in its worst light. 

If a range is to be maintained at a temperature of 
350 deg. it is proposed to supply water at 400deg. Sup- 
pose there is introduced into the range a cubic foot of 
water at 400deg., and weighing, at this temperature, 
53.63lb. If the temperature of the range is to be kept at 
350 deg. the water can only be allowed to fall to 350 deg. ; 
that is to say, the permissible fall in temperature is 
50 deg., and the whole quantity of heat liberated by the 
cooling of the cubic foot of water is 53.63 times 50, multi- 

lied (if we would be very exact) by 1.0174, the specific 

eat of water at this temperature, or 2728 heat units. 

he medium which is most commonly used, instead of 
water, for the transmission of heat, is steam. Supposing, 
instead of admitting water to. the range, we introduce a 
cubic foot of steam at the same temperature of 400 deg. 
If this steam falls from 400 deg. to 350 deg. a portion of 
the steam is condensed, and the latent heat liberated. A 
cubic foot of steam at 400 deg. weighs 0.547 Ib. ; at 350 deg. 
it weighs 0.3056 lb. ; the Timetnee between the two, 
0.241 lb., is the weight of the steam condensed to water. 
The latent heat of evaporation of steam at 400 deg. is 
about 830 units per pound ; therefore 830 times 0.241, or 
200 heat units, is the quantity of heat liberated by the 
condensation. To this might be added the heat given out 
by the fall in temperature of the 0.3056 1b. of steam ; but 
since the ae heat of steam at this temperature is only 
0.31 this addition amounts to only 0.09 heat units. We 
may say, then, that the cubic foot of steam at 400deg. 
yields 200 heat units in cooling to 350deg.; while the 
cubic foot of water delivers, under the same conditions, 
2728 heat units. Hence it 1s obvious that 13.64 cubic feet 


of steam must be circulated to do the same amount of 
heating as may be accomplished by one cubic foot of 
water. Just as soon as it has fallen to the temperature at 
which the range must be maintained the steam must be 
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relative velocity of water to steam, at the temperature 
of 400 deg., is as /0.547 to /53.63 or 1: 9.87. 


Consequently, under the same conditions, with the same 
length of pipe, the same resistance in the pipe, and the 
same pressure on the circulating medium, 9.87 cubic feet 
of steam would flow to one cubic foot of water. But the 
water is to the steam, as far as heat-carrying power for 
equal volumes is concerned, as 13.64t01. Hence, to deliver 
the same amount of heat under the conditions named, the 
current of steam should flow 18.57 as fast as the water 
current; and since, with the same power propelling, it 
will flow only 9.87 times as fast, that power must 
increased to secure the required velocity, which will be 
13.64+9.87=1.38 times as great as the steam velocity at 
the assumed power. 

It must be remembered that transmission through a 
pipe is a question not of weight, but of volume. A 4-in. 
pipe will carry no more cubic feet of mercury at a given 
velocity than it will of hydrogen gas, although the density 
of the mercury is several thousand times that of the 
hydrogen. So to deliver equal quantities of heat there 
must be, in the case of steam, a velocity of 1.38 times that 
due to its smaller density, as compared with water under 
the same conditions. The mechanical work, which is the 
measure of the expense of transportation of a fluid, varies 
as the cube of the velocities at which the fluid flows. The 
relative expense of transporting equal quantities of heat, 
by steam or water under the conditions assumed, will, 
therefore, be as (1.38): 1, or the cost for steam will be 
2.63 times that for water. 

It is usually assumed that a current of steam flowing 
through a pipe is maintained by the expansive force of the 
steam itself. Precisely ; but this expansive force in the 
steam is only attained by a fall in pressure and tempera- 
ture, and consequently by a corresponding amount of 
condensation. Returning to our former example, if, at the 
end of a long line of pipe, itis wished to deliver steam at a 
temperature of 400 deg., corresponding to a pressure of 
250 lb. to the square inch, it would be necessary at the 
central station to put upon the boilers a sufficient pressure, 
in addition to that at which it is expected to deliver 
steam, to overcome the inevitable friction of the ay 
between the boilers and the place where the steam is to 
received. Inalong line this friction is of considerable 
amount, so that, in order to accomplish the necessary 
delivery of steam, the boilers would be called upon to 
bear a burden equal to the amount of radiation of the line 
plus the amount of frictional resistance offered to the 
steam current. The frictional resistance may, of course, 
be reduced to a minimum by the use, in the line, of pipes 
of very large diameter. This has frequently been done, 
with the inevitable result of very largely enhancing the 
cost of the plant, and increasing the difficulties both of 
construction and maintenance, 

In the case of a water plant it is only necessary to sub- 
ject the boilers to a pressure —— to give the tempera- 
ture at which it is wished to deliver water, plus the much 
smaller amount of radiation which takes place from a 
pipe of less diameter than that employed in a steam plant, 
the frictional resistance of the pipe being entirely over- 
come by means of the forced circulation obtained by the 
pump. The boilers, which perhapsare the most critical 
part of the system, being entirely relieved from this extra 
pressure, are much more easily constructed and main- 
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tained. Thus, by means of an incompressible fluid like 
water, and the employment of a pump to produce circula- 
tion, a much higher initial pressure can placed upon 
the pipe line to overcome the frictional resistances of the 
pipe, thus enabling us to employ a much smaller pipe 


The | than it is customary to use in steam plants, and largely 
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UNIVERSAL HAND LATHE. 

AmoneG the numerous machine tools at the Paris Exhi- 
bition, those shown by American makers attract a great 
share of attention. This is more particularly true of the 
small tools designed to economise labour in light work, 
such as the construction of sewing machines. A typical 
example of this class of machines (although not shown 
at the Paris Exhibition) is found in the universal 
hand lathe of the Brown and Sharpe Manufacturing 
Company, of Providence, R.I. We give (see pages 292 
and 293) illustrations of the tool with a description of the 
methods of doing work upon it, for which we are indebted 
to a pamphlet issued by the makers. 

A general view of the universal hand lathe is given in 
Fig. 1. To prevent the bed from being sprung or twisted 
when the lathe is set, there is a pin in the top of one of 
the legs, which allows it to swivel sufficiently to compen- 
sate for any slight unevenness of the floor or bench. ‘The 
other leg is firmly secured to the bed. The footstock is 
fastened to the bed by a clamp screw ; its spindle moves 
in a steel bushing, and is operated by a hand lever. This 
spindle may be clamped in any position, and has a 
movable stop 7, Fig. 1, which serves to limit the forward 
motion, when brought against the adjustable stop screw s. 

The chief features pay = construction of the headstock 
are shown by Fig. 2. The spindle and boxes are steel, 
hardened and fitted by grinding. The hole through the 
spindle is 4 in. in diameter for the greater part of its 
length, and tapers at the front to #in. nm diameter. The 
tapering portion of the hole is ground. A thread, to 
receive a faceplate or lathe chuck, is cut on the front end 
of the spindle, and when not in use is protected by a 
e~ nut. The end motion is taken up by the stop screw 

, and the collar U. At T the adjustment is made. 
is acheck nut. D and E are tight and loose pulleys on 
which the driving belt is shifted. 

The spindle boxes are fitted into taper holes in the 
headstock, and held in place by nuts. On one side they 
are cut open, and when adjusted, are drawn forward by 
the nuts J and I, and practically closed from all sides. 
The alignment of the spindle is thus preserved. 

A shell chuck, frequently used for holding small work, 
is shown in Fig. 3, and in another form at m, Fig. 2. It is 
made the same taper as the hole in the spindle and at the 
outer end is slit open longitudinally into three parts. A 
spring under a sleeve draws the chuck back into the spindle 
and closes it on the work, the sleeve being free to move 
under the action of the spring and being connected with 
the chuck by the screw Z, Fig. 2. The work is released 
by the lever L, which terminates in a fork that spans the 
sleeve at the upper end and acts upon the friction ring C. 
To remove the chuck the crew Z is turned out a little. 
Chucks of this character are made in a great variety of 
forms as required by the shape of the work. Fig. 3 shows 
one that will hold three sizes of discs The tool holder 

uides j j on the head and footstock, Figs. 1 and 2, may 
[ set in or out and enable the lathe to be used for turning 
small shafts, studs, screws, &c., either straight or taper. 

The overhead works consist of two countershafts. The 
first has fast and loose pulleys, 6 in. in diameter, 2} in. 
face, also a three-step cone pulley. The second counter- 











NSSS2 5566S Stic = x= — _— 








[SEpt. 6, 1889. 


SS 








=e ss SSS 


Midd Me@ OE 


a 


a 


























U 
Z 
io 
cs 
cs 
Zz 
0 
Zz 
ea) 



















































































(163 26vgq aas ‘nondisosaqq 407) 
AONAGIAOUd ‘ANVYdKOO ONIMOLOVAONVW AdYVHS ANY NMOUd AHL Ad GALONULSNOO 
GHLVT GNVH ‘IVSHHAINO 














Ser. 6, 1889.] ENGINEERING. 








UNIVERSAL HAND LATHE. 


CONSTRUCTED BY THE BROWN AND SHARPE MANUFACTURING COMPANY, PROVIDENCE, R.I., U.S.A. 
(For Description, see Page 291.) 
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shaft has a corresponding cone pulley. and a driving 
pulley. The first shaft should run about 200 revolutions 
per minute. 

The lathe is 44 in. centres and receives 14 in. between 
centres. The bed is 36 in. long. The weight of the lathe 
complete, ready for shipment, is about 500 1b. The tool 
rest is shown in Fig. 4. It can be clamped te he bed at 
any angle and can also be adjusted vertically. 

yenerally in using the universal hand lathe the work is 
held in a shell chuck in the live spindle and the operator 
is seated on a stool with his knee against the cperating 
lever. To open the chuck he pushes the lever with h‘s 
knee, and to start or stop the lathe shifts the belt with 
his left hand upon the tight and loose pulleys on the live 
spindle. The footstock spindle is moved by the lever 
with the right hand. A universal chuck or faceplate 
may be used in place of the shell chuck. 

he tool is usually held in the tool holder K, Fig. 5, 
which rests on the guides jj. Occasionally the tool or 
drill is held in the footstock spindle. And sometimes the 
tool is placed in the live spindle ; the work in this case 
being generally held by a fixture or secured in a footstock 
spindle. 

an drilling small holes the drill is usually placed in the 
shell chuck in the live spindle, the work is held with the 
left hand against a centre in the footstock spindle and 
brought against the drill with the right hand by means of 
the hand lever. In the same way the lathe may be used 
for tapping. In some classes of drilling the work is held 
to advantage in a chuck on the headstock spindle and the 
drill is placed in a collet or drill chuck fitted on the foot- 
stock spindle. 

Fig. 5 shows a method of centring needle bars, foot 
bars, shafts, &c., for sewing machine or similar work. 
The drill A is fastened in the drill holder B, which is 
secured in the tool holder k. The tool holder slides on 
the guides j j, and the outer end of the drill holder slides 
upon the tool rest p. The shaft X, to be centred, is held 
in a shell chuck m, while the drill =e against it by 
hand, the palm bearing on a wooden a él which is 
slipped over the end of the tool holder. The pin D, in 
the drill holder B, serves as a stop in connection with the 
end of the shaft, and determines the depth of the hole. 
Fig. 6 shows how the drill A and the stop pin D are 
secured in the drill holder. When the shafts or other 
vieces to be centred are so long that the footstock inter- 
en with their being put in or taken out of the chuck, the 
spindle is taken out, and the shafts passed through the 
footstock. 

In finishing a pin I, Figs. 7 and 8, there is used a 
special chuck, which grips the body and closes about the 
dread of the pin just enough to steady and hold it in 
line. The pin could not be held by the thread alcne 
without damage, and the body is too short to admit of its 
being held by that alone. To use an ordinary chuck for 
such work would be comparatively slow and costly. 

A method of req oy | small caps is shown by Fig. 9. 
These caps come to the hand lathe from the punch press 
in the form shown at R. The superfluous stock is re- 
moved by the tool T, and the edge S is rounded with a 
bead tool J. The pin U is a stop to regulate the depth 
of the cap by coming in contact with the inside surface 
V. The tools and = are held in the tool holder shown 
in Fig. 6, the tools being at right angles to each other. 

Fig. 10 shows a method of squaring the ends of small 
hollow pieces, sleeves, bushings, &c. The sleeve C is 
slipped over the pin E, which is screwed in a hollow 
facing mill D. This mill is held in a chuck in the head- 
stock spindle. A flat centre F in the footstock spindle is 
then brought against the sleeve and presses it against the 
revolving mill. The sleeve is held by tongs or pliers. 
When one end has been squared the piece is reversed and 
the operation repeated. The pin E, projecting beyond 
the end of the mill, regulates the length of the piece with 
almost absolute exactness. The work is accomplished 
and the changes are made without stopping the lathe. 

A method for forcing a circular disc or cutter on and off 
an arbor is illustrated in Fig. 11. The arbor H is 
screwed into a cap G, which is screwed on the chuck 
thread of the live spindle. A_ hollow centre K is placed 
in the dead spindle, and the disc is forced on the arbor 
with the hand lever. When finished it is forced off by 
the knurled nut J. With small discs or washers the 
arbor is not screwed into a cap G, but is held in a shell 
chuck. : F 

In manufacturing parts in large numbers, it is fre- 
quently convenient to use ‘three or four tools in one tool 
holder, and occasionally, as in making small centres 
(Fig. 12), it is necessary to have more than one set of 
oan. The wire used in making these centres is passed 
through the shell chuck m, Fig. 13, and brought against a 
flat centre in the footstock spindle. The length of the 
projection of the wire beyond the chuck is fixed by the 
adjustment of the footstock spindle stop and stop screw. 
The tool holder guides j 7, Fig. 14, are set to obtain the 
proper taper. The stock is roughed off nearly to the 
finished size by the tool 1, Figs. l4and 15. The former 
is a front and the latter an end view. 

The tool holder is then rotated a quarter of a turn and 
the taper is finished by taking a light cut with the tool 2. 
The teat being of the same taper as the y of the centre, 
is next turned with the tool 8, and the length of the teat 
is regulated by a stop Y, which limits the longitudinal 
movement of the tool holder by coming against the guide). 
The screw in the end of this stop me he an easy means 
of obtaining a close adjustment. The end of the teat is 
rounded by tool 4. The centre is then cut off near the 
chuck, the position of the tool being fixed, as before, by a 
stop on the tool holder. If a burr is left on the wire it is 
removed as may be convenient by an ordinary hand tool 
or by one of the tools in a tool holder. The centre cut 
off is ready for re-chucking, but usually all in the lot are 
brought to this point before any are re-chucked. As a 
ready means of gauging the depth at which the centres 





are to be held a wire B, Fig. 12, is fastened in the chuck. 
Against this the centres are placed and the point D is 
roughed out. The finishing cut is taken with a tool 
ground to the required angle and held in a tool holder 
with an adjustable stop, as before described. 

When more than one tool is used on a piece of work, as 
in the last example, it is sometimes necessary to use a 
shoe G, Fig. 15, to bring the cutting edges to the proper 
height above the tool rest P. This shoe is tapered on the 
bottom and consequently may be adjusted to compensate 
for any variation due to wear or sharpening. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The market for steam coal has continued 
firm with a well-sustained demand. Best coal has 
made 13s. 6d. to 14s. per ton; good dry coal, 12s. 3d. 
to 12s. 6d.; and Monmouthshire, lls. 3d. to lls. 6d. 
perton. The house coal trade has been fairly firm, and 
it is expected that towards the middle of the month prices 
will advance ; No. 3 Rhondda is making 11s. 6d. per ton. 
Most of the patent fuel works are well employed, and 
prices are fairly supported. Coke has continued in 
unabated demand, and both foundry and furnace coke are 
1s. per ton higher. The finished iron and stéel trades of 
the district are fairly active. 

Dock Matters at Newport.—The half-yearly meeting of 
the Alexandra (Newport and South Wales) Docks and 
Railway Company, was held on Saturday at 60, Grace- 
church-street. The report of the directors recommends 
the declaration of dividends at 4} per cent. per annum, 
as heretofore, upon all perference stock and ordinary 
shares, and at 5 per cent. per annum upon the new 
ordinary shares and stock. The chairman (Sir G. Walker) 
in moving the adoption of the report and accounts, called 
attention to the great progress which had been made with 
the extension works, and expressed a wish that the share- 
holders would go and see for themselves the rapidity with 
which the work was being carried forward. A great deal 
was said now-a-days about the length of ships, but the new 
lock, which was 503 ft. long and 72 ft. wide, would take 
almost everything at present afloat on the ocean. The 
report and accounts were adopted, and the dividends 
recommended were declared. 


Barry Dock and Railways.—On Friday the tenth half- 
yearly meeting of the proprietors of the Barry Dock and 
RailwaysCompany was held at Cardiff, Lord Windsor pre- 
siding. The chairman, in moving the adoption of the report 
and accounts, said the progress made at the dock had been 
satisfactory. Mr. D. Davies denied that the Barry Com- 
pany had cut rates. If, however, other companies were so 
unwise as to lower their rates below those of the Barry 
Company, the Barry would be obliged to come down to 
the reduced level. 


Pentyrch.—It is reported that the blast furnaces et 
Pentyrch, which have been closed since the failure of the 
West of England Bank, some ten years since, and which 
have been recently acquired by a number of gentlemen, 
amongst whom is Sir W . T. Lewis, are to be started at an 
early date. 

Labour at Biaenavon.—At a meeting on Saturday, at 
Blaenavon, of delegates representing mechanics, engi- 
neers, and stokers of the large steel works of Blaenavon, 
Cyfarthfa, Tredegar, and Ebbw Vale, it was decided to 
give the employers one month’s notice for an increase in 
wages. 

Cadoxton-Barry.—The Tatf Vale Railway Company 
intends to make an early application to Parliament for 
powers for the construction of an extension from the 
resent terminus at Biglis Junction to Cadoxton-Barry. 
The station proposed is conveniently situated in Daniel- 
street, Cadoxton, and in close proximity to a proposed 
new road leading to Barry Dock. ? 


My Lords at Devonport.—The Lords of the Admiralty 
visited Devonport Dockyard on Thursday and Friday. 
Some time was spent in examining new machinery to be 
eg on the New Ground to facilitate the building of 
arge ships, of which the Edgar is the first, and plans for 
two kilns, to be placed tn 3 and 5 slips, and used 
for the purpose of bending timber to any required shape. 
Some few minutes were spent at the Old South Smithery, 
where a plating furnace is being built of larger dimensions 
than two furnaces now in use. Having inspected at the 
building slips the Phebe and Philomel cruisers, which 
are progressing very rapidly, their lordships next went to 
the shed where the Edgar is being pushed forward. The 
site of a proposed wharf at Keyham, where ships could go 
alongside and coal, was also visited. The Newcastle and 
Thalia, which are to be turned over as magazine ships to 
the War Office authorities; the Achilles, which is being 
brought forward at a cost of 47,000/., for service in the 
Channel or Reserve Squadron; and the Pelican, which 
was recently paid off, all standing, were lying in the 
basin, and the work which has been in progress upon them 
was discussed, 

Bristol Steam Navigation Company —The annual meet- 
ing of shareholders was held on Saturday, when the report 
and accounts for the past year were unanimously adopted. 
During a discussion which followed, it transpired that 
while the policy recommended by the directors will 
strengthen the position of the company, it will necessitate 
a postponement of dividends for a considerable period. 


Falmouth Docks.—The half-yearly meeting of this com- 
pany was held on Thursday, the 29th ult. The chairman 
(Mr. H. Fox), in moving the adoption of the report, said the 
— revenue for the half-year just ended wasconsiderably 

ess than for the corresponding period of 1888. The falling 
off was more than accounted for by the small number of 
vessels putting into the port for repairs. During the first 
half-year of 1888 three large steamers, after discharging 
cargo, entered the graving dock for repairs, viz., the 





Egyptian Monarch, the Borderer, and the Claymore, 
a other large steamers for shorter periods, while from 
January to June, 1889, not a single vessel of any size 
entered the port requiring repairs or docking. The 
substitution 9 stone shahnad ier the present wooden 
end of the eastern breakwater, would be a permanent 
improvement, which would not only lessen the annual 
cost of maintenance, but would also remove a frequent 
cause of complaint that the steamers did damage to 
the pier when coming alongside. The capital expendi- 
ture on graving docks and the new 40-ton crane had been 
finally closed, and 8500/. of a new loan had been repaid, 
leaving only 2500/. still due to the Public Works Loan 
Commissioners. The No. 2 dry dock was now 587 ft. 
long, and in close proximity were foundries and shipbuild- 
ing yards capable of undertaking heavy repairs. 


Taff Vale Ratilway.—On Saturday the Taff Vale Rail- 
way Company issued a circular giving new rates for the 
carriage of coal in competition with the Barry Dock and 
Railways Company. he circular states: ‘‘ From 
September 2, 1889, until further notice, the rates for coal 
traffic received at place of production in complete train 
loads, and ecg thence to port of shipment, will be 
0.55d. per ton per mile, and or other coal traffic from 
place of production to port of shipment will be 0.575d. 
per ton ee mile, the Bute West Dock being taken as the 
— of distance for all the docks at Cardiff and 

enarth.” 


Milford Docks.—The rp gle A meeting of this company 
was held on Thursday, the 29th ult. Mr. T. Wood ps 2 
and in moving the adoption of the report and accounts, 
said that the docks were now in a condition to receive 
some of the largest ships afloat. The entrance channel 
was clear to a depth of 34 ft. The work of lengthening the 
dry dock to the proposed 600 ft. had so far advanced that, 
if required, the dock could be used at a short notice for 
the accommodation of vessels 450 ft. long. The directors 
had deemed it advisable to defer the ceremony of opening 
the docks until they were able, at the same time, to 
inaugurate the establishment of Transatlantic traffic, but 
negotiations had not, so far, brought American liners to 
the docks. The report and accounts were adopted. 


Gloucester Railway Carriage and Wagon Company 
(Limited).—The first annual meeting of this company was 
held at Gloucester on Tuesday, Mr. H. Wright presiding. 
The report and accounts showed that the trading of the 
past yearenabled the payment of 9s. per share on the 
A shares and 4s. 6d. on the B shares (which, with an 
interim dividend, made 10 per cent. for the year) ; it also 
allowed the appropriation of 16,000/. to the reserve fund, 
and the carrying forward of 1488/. to the next account. 
The chairman, in moving the adoption of the report and 
accounts, attributed the present satisfactory state of 
things, not so much to increased prices as to increased 
economy, arising out of new arrangements in the consti- 
tution of the company and the management of the works. 
The report was adopted and the dividends recommended 
were declared. 





CANADIAN CANALS.—The Canadian Government pro- 
poses to expend 2,400,000/. in canal enlargements. The pro- 
posal has, however, met with a good deal of opposition. 


Oraco CENTRAL Raitway.—The formation of the Otago 
Central Railway from the Sutton Stream at 33 miles 10 
chains, to Middlemarch, at 40 miles from the Wingatui 
Junction, is in progress, some sixty men being engaged 
on the work. At this part of the line the formation is 
practically finished up to 354 miles from the junction with 
the main line, and the men are now to be distributed 
between the point mentioned and Middlemarch town- 
ship. The earthworks uncompleted in this section are 
particularly light, and they should be finished during the 
coming winter. There are four or five small bridges to 
finish, and if this work is put in hand without delay there 
will be nothing to prevent laying the rails, and opening 
the line to Middlemarch. 


Pic IN THE Unrrep States.—The production of ordinary 
pig in the United States in the first half of this year was 
4,107,899 tons, as compared with 3,382,503 tons in the cor- 
responding period of 1888. In these totals the production 
of Pennsylvania figured for 2,012,804 tons, and 1,630,845 
tons respectively. Ohio ranked second with a production 
of 602,476 tons in the first half of this year, as compared 
with 528,536 tons in the first half of 1888. Alabama came 
third with a production of 364,346 tons in the first half of 
this year as compared with 169,669 tons in the correspond- 
ing period of 1888. The production of Bessemer pig in 
the first half of 1889, was 1,589,673 tons, as compared 
with 1,319,929 tons in the first half of 1888. In these 
totals Pennsylvania figured for 990,239 tons, and 746,479 
tons respectively. 


GREAT AMERICAN [RON Works.—Theaggregate capacity 
of the fourteen furnaces of the Illinois Steel Company is 
rated at about 800,000 gross tons per annum. Coming next 
to these in capacity are the nine furnaces belonging to 
Mr. Andrew Carnegie and his partners at Pittsburg. 
Their aggregate capacity is about 600,000 tons per 
annum. Two more furnaces are about to be built by Mr. 
Carnegie and his associates, and when these are completed 
their eleven furnaces will closely approach in capacity 
those of the Illinois Steel Company. Next in order come 
the ten furnaces of the Tennessee Coal, Iron, and Railroad 
Company, at Birmingham, Alabama, and at Cowan and 
South Pittsburg, Tennessee. Their aggregate capacity is 
about 400,000 tons per annum. The Pennsylvania Steel 
Company with its four stacks at Steelton, Pennsylvania, 
has a capacity for producing about 150,000 tons of pig 
iron per year. It has also four furnaces of the largest 
size, built and building near Baltimore. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECOR 


CompPILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the nak esa Drawings is stated 
in each case after the price; where none are mentioned, 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. ’ 

Copies of Specifications may be obtained at 38, Cursitor-street, 

Yhancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


SHIPS, &c. 


5889. W. Chadburn, Liverpool. Improvements 
Connected with Ships’ e-Room ‘Telegraphs. 
(8d. 8 Figs.) April 20, 1888.—Fig. 1 is a front view of a trans- 
mitting instrument according to this invention, and Fig. 2 isa 
front view of a companion receiving instrument. The handle T is 
used to transmit the ‘‘ tens” orders and the handle U the “units” 
orders. T1, Ul are respectively the pointers of the receiving in- 
strument which indicate the ‘‘ tens” and ‘‘ units” orders received. 
The orders, in Fig. 1, are delineated on the dials D in concentric 
circles, the units being the inner and the tens the outer circle. 
These numeral dials indicate solely ‘‘ revolutions ahead,” which 
words are provided on the inside of the unit circle of the dial of 
receiver B, Fig. 2. In this case the astern ‘‘ word orders” ‘‘ Full,” 
“ Half,” “Slow,” &c., are provided on the dials outside the ‘‘ tens ” 
circle, and outside this circle the word ‘‘ Astern” is delineated. 
This dial thus constitutes a complete system of orders, but to 
make the apparatus still more useful a whole system of word orders 
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is provided, as well as a combined complete system of ‘‘numeral” 
and ‘‘ word orders.” In sucha system the complete ‘‘ word orders” 
are provided on the dial by employing the same words as the 
“astern” orders in line therewith, in the same circle, the two 
“astern” and ‘‘ahead” orders being arranged equally on each 
side of the centre line. Just prior to the commencement of acom- 
munication being made with the engine-room, to indicate whether 
‘words ” or “numerals” are about to be used by the operator, the 
latter puts one of the handles T or U down, either over the word 
“Orders” or ‘‘ Revolutions,” by which action one of the pointers 
of the receiving instrument will move and cover one of these words 
on its dial. The words ‘‘ Orders” and ‘ Revolutions” indicate 
that when the pointer is moved to ‘‘ Revolutions” the ‘‘ numeral 
orders ” are to be used, which means the engines are to be driven a 
certain number of revolutions, but when moved to ‘‘ Orders” the 
engines must be driven according to the word ‘‘ orders.” (Sealed 
May 7, 1889). 


6609. W. Chadburn, Liverpool. Improvements 
Connected with Mechanical Telegraphs for Use in 
Navigable Vessels, [8d. 5 Figs.) May 3, 1888.—These 
improvements consist in so connecting the handles which work 
the telegraph instruments with the mechanism of the instruments, 
that when they are not being operated they can be readily discon- 
nected, so as to be unaffected by the movement of the handle or 
handles of any other instrument in the circuit. In Fig. 1, a is the 
shaft of the instrument, b the main hand lever, mounted loosely 
thereon, and c is a short arm or lever, fixed on the square portion 
a, and provided with cheeks cl, between which the lever lies 
when it is in the position in which it is capable of moving shaft a ; 





disanut having a lever and adapted to move to and fro on the 
screwed portion a? of shaft, to rotate and move the lever b with it, 
and to put said lever in or out of connection with the cheeks of the 
arm ¢, and d!is a groove, and d? a pin screwed therein, by which 
nut d and lever b are connected and move to and fro together. 
In Fig. 2 the boss ¢ is used in lieu of the fixed arm, and the eccen- 
tric d is provided in lieu of the nut aforesaid. The abutting edges 
of boss ¢ and lever } are serrated, by which they become locked, 
upon pressing the handle of the eccentric d into the position 
shown, the lever b being rendered loose on the shaft by pressing 
the said handle downwards, the spring e pressing the lever away 
from the collarc. Fig. 3 shows in section a transmitting instru- 
ment in which the dial and pointers are in a horizontal plane, and 





the hand lever works in a vertical poe ; bis the operating lever 


fixed on the shaft a ; D and E are the chain wheels, D being fixed 
on the shaft, and operating the indicating pointer of the receivin 
instrument, through chain /f, and E mounted loosely, and operat 
through chain f! by the ‘* reply” mechanism. The bevel wheel 
Dl operates simultaneously with wheel D, the wheel E! being 
connected with wheel E by a hollow shaft outside a. The wheels 
D2, E? correspond with D!, El, and have upon their respective 
shafts pointers F!, Gl, the pointer G! being connected with lever 
b, and F! being the ‘“‘reply” pointer. (Sealed May 21, 1889). 


6918, J. F. Hall, Norbury, Sheffield, and J. Verity, 
Bramley, Leeds. Improvements in the Construc- 
tion of Anchors, (8d. 3 Figs.) May 9, 1888.—According to 
this invention, the arms or flukes A, and horns or trippers B, are 
made in one piece, such horns or trippers B being arranged in 
front of the centre of the axis of the crosshead C. The crosshead 
is hollowed out for the reception of the trunnions D of the shank 
E. The trunnions D are not made in one piece with the shank E, 
but consist of a tube passed through an eye or opening in the head 
of the shank E, when such head is in a heated state, and which, 
when cold, holds such trunnions firmly by shrinkage. The trippers 
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B are extended the full width of the flukes A, these thereby serving 
the purpose of a stock bar. The crown of the crosshead is recessed 
to receive the trunnions D of the shank E, and is rounded or arched 
at suitable points F in its length ; the extremities G also of such 
crown being projected laterally therefrom, so that by these com- 
bined arrangements, the anchor on being dropped overboard will 
fall into position immediately on reaching the ground. A bolt or 
pin H being passed through the arched or rounded pieces F and 
trunnions D, retains the shank in position between the arms or 
flukes A, at the same time allowing for the radial movement of the 
shank E and arms or flukes A to any required extent. (Sealed 
May 21, 1889). 


7033. J.B. Hannay, Cove Castle, Dumbarton. Im- 

rovements in Preservative and Anti-Fouling Coat- 

gs for Ships’ Bottoms, [4/.) May 11, 1888.—According 
to an earlier patent, No. 12,499 of 1886, a preservative and anti- 
fouling coating was formed by combining linseed oil, resin, 
mineral naphtha, powdered metallic zinc, oxide of zinc, or magnesia, 
or oxide of iron, or other basic oxide or mixture of basic oxides, 
and red oxide of mercury; but by the present invention mer- 
curous chloride is substituted for the red oxide of mercury. (Sealed 
May 28, 1889). 


7759. Sir N. Barnaby, K.C.B., Ulverstone, Lanc. 
Improvements in Battle-Ships. (8d. 2 Figs.] May 26, 
1888.—The object of this invention is to render it possible to build 
a ‘‘ battle-ship” of about one-fourth the usual size ; it also secures 
an all-round fire from a single position. The drawing shows a 
central section of the battery, the guns being two in number, 
mounted en barbette. F is the conning platform when the ship is 
in action. G is the annular revolving platform carried on two 
live roller rings R, and provided with a third vertical ring R! 
revolving around the funnel casing D on aset of supporting rollers. 
The platform is revolved by an engine H, which is controlled from 
platform F provided with several starting handles M, in connection 
through P with the starting lever Q. The platform G carries the 
guns, which are mounted on recoil slides. The ammunition is 

ed from the magazines to the barbette at I by hoists, and then 
picked up by tackles O running around the barbette, and placed 
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on the annular platform G. Racks on the platform will carry a 
certain quantity to save passing during action. If the guns are to 
be operated by hydraulic power, a pivot box would be fitted to the 
funnel casing, the circular platform serving for the e of 
the water for the various operations of elevating, running in and 
out, ramming, and supplying turning engines. The platform is 
divided into compartments by bulkheads fitted with sliding doors 
U, so that the service of each gun may be carried out inde- 
pendently of the other in the event of accident. The derrick or 
davits for the boats and anchors may be carried by, and revolve 
with, the platform G, so that there will be nothing to obstruct the 
fire of the guns. The whole is surrounded by a fixed breastwork 
to protect the crew and working parts, and the revolving platform 
carries a protecting roof or armoured turret through which the 
guns project. (Sealed May 21, 1889). 


8293. H. J. Haddan, London. (W. Hofmann, 
Improvements in and relating to the Propulsi 
of Ships and Boats, [8d. 4 Figs.) June 6, 1888.—This in- 
vention consists in a novel method of arranging screw propellers 
for driving ships and boats. Each vessel, whether driven by 
machine or man power, receives for that purpose four screw 
propellers, two at the fore end and two at the rear. The figures 
show the application of this invention to a boat moved by men. 
Each screw shaft is journalled in a fork or ladder frameg, movably 
suspended upon a bracket B. This enables the fork with the 
propeller shaft to be lifted in order to clear and lubricate the 
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bearings. The propeller shaft receives its motion from the chain 
wheel r through any known gear, such as a chain or rope, from 
the wheel R keyed on shaft A. This latter wheel is rotated by 
means of bevel wheels k!, k?, operated by suitable gear according 
to the power exercised upon the treadle K! by the driver, which 
power may be augmented by means of other treadles K2, K%, &c., 








geared in the manner shown with the shaft K'; there are adjust- 
able seats for the drivers. There may be employed three or more 
caper of propelling screws instead of two pairs, provided the same 

placed at the sides of the boat, or otherwise in such a manner 
that the supposed cylinder described by each screw will not inter- 
sect the side of the vessel if produced within a distance from the 
screw of at least two diameters. (Sealed May 21, 1889). 


10,028. W.R.G. Roebuck, London. Improvements 
in ss for Indicating the Position of Foun- 
dered Vessels, [6d.} July 10, 1888.—The object of this inven- 
tion is to supply vessels with apparatus for indicating their posi- 
tion, in case of their foundering. To one of the upper decks, near 
the stern, is secured a vessel for containing a coiled cable and a 
buoy. The lower end of the cable is secured to the deck, and the 
upper end to the buoy, placed on the topof the coil, or the buoy 
may form the cover of the holder. If the vessel founders the buoy 
floats and uncoils the cable, which prevents the buoy drifting far. 
(Seated May 21, 1889). 


11,554. W. 0. Wotton, Southampton. Jn Improved 
Composition for Preventing the Fouling of Ships’ 
ms and other Submerged Structures,  [(d.) 
August 10, 1888.—The vehicle or menstruum consists of a solution 
of cautchouc in oil of turpentine, boiled linseed oil, and common 
resin. The resin is dissolved in the linseed oil with the aid of 
gentle heat, and the mixture then stirred into the caoutchouc 
solution. The anti-fouling ingredient is metallic copper, or an 
alloy thereof, in a finely divided condition. With this is mixed a 
suitable proportion of red lead, these powders being mixed dry, 
and so kept until required for use, when a suitable proportion is 
thoroughly incorporated with the menstruum above described. 
(Sealed May 21, 1889). 


RAILWAY PERMANENT WAY. 


5196. M. H. Smith, Halifax, Yorks. Improved 
Means for Conducting and Collecting Currents in 
Electric Rail or Tramway Systems. [1s. ld. 17 Fiys.} 
April 7, 1888.—The figures illustrate in end view and longitudinal 
section a tunnel with a single track. The main supply cables 1 
may be placed in troughs 2 under the sleepers, or supported at the 
sides by brackets 3. From these cables an insulated wire 4 passes 
through a box 5 containing a switch and “‘ cut-out ” to the exposed 
conductors 6 held in insulated supports 7, from which conductors 
the current is taken by means of the collectors 8 and flexible cable 
9, to the motor on the car or train. The conductors 6 may be in 
sections of lengths to be determined by the traffic and other cir- 
cumstances, and each section having a separate connection with 
the main cable, they are independent one of another. Where the 
traffic is heavy they are arranged in duplicate as shown, so that 
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should a section on one side of the tunnel become deranged, the 
section on the other side would be available. The conductors 6 
are constructed of angle iron bolted to a supporting saddle, which, 
spanning over them, leaves room for the aoikeney 8 to roll or slide 
upon their surfaces, whilst the mechanical and electric connec- 
tions with the car or train pass through the space between them. 
The saddle may be held by a bolt passing through an insulator 
a by the bracket 7, which may be of wood or metal. In 
order to lessen the risk of fracture of the insulators through vibra- 
tion, india-rubber or leather washers may be introduced between 
the saddle and the nut of its bolt and the insulator, and to further 
secure insulation the nut is covered by acap. Electric connection 
may be made between the insulated cable and the exposed con- 
ductor in the manner shown by the wire 4, or the wire could be 
taken to the aforesaid nut, or attached direct to the conductor 6. 
(Sealed April 30, 1889). 

15,595. J.T. Williams, Swansea, Glamor Im- 
gE in Points for Tramway and o Rails. 
8d. 6 Figs). October 30, 1888.—This invention relates to improve- 
ments in fixed tramway points situate at what are called siding 
junctions. Fig. 1 shows a plan of the point or removable guide 
and casting. A is the casting, B the removable point, and C the 
easily removable pin. The latter is fixed in position by removing 
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the small cover E, which is similar in design to an ordinary street 
water fire plug cover, and is taken off in a similar way. The cover 
has a slot formed in one of its sides, which keeps the removable 
pin in position. Fig. 2 shows a longitudinal section of the point 
casting A with the removable point B in position, and its spring D 
attached underneath. F is a metal washer inserted in a recess 

rovided in the casting as an extra wearing plate or surface should 
it be required. Fig. 3 shows a longitudinal section of the point 
casting A, with the removable point B depressed. Fig. 4 is a 
transverse section on line G H, and Fig. 5 a transverse section on 


¢ 
ae. SEDs 


line I J, showing the removable pin. Fig. 6 shows an elevation 
of the removable point taken out of the casting A. The slot for 
the removable pin is easily observable, and has no projecting part 
, to prevent the sos being withdrawn or inserted into the casting 
A. The movable guide or tongue is constructed so as to form a 
guide to the flange of the wheel whichever way the said wheel is 
running, and the aforesaid guide is fixed so that the flange of the 
wheel can depress it into a groove, allowing the wheel to pass over 
it when running one way, while it remains as a guide when the 
wheel is running the opposite way. (Sealed June 18, 1889). 


RAILWAY ROLLING STOCK. 


5911. M. H. Smith, Halifax, Yorks. Improvements 
in Railway Rolling Stock and in the ement 
of Switches and of Motors for Electrically Propel- 
ling same, (8d. 4 Figs.) April 20, 1888.—For traffic over 
short distances, it is customary to form a permanent train of 
coaches, closely coupled together, and Fig. 1 shows a part of such 
train, The outer ends of the leading coach 1, and tail coach, rest 
upon a pivotted bogie frame 5 having two pairs of wheels, whilst 
the other end is pivotted upon one-half 6 of a similar bogie, anc 
upon one pair of wheels only, the middle being ted 
at each end upon a half-bogie frame 7, and one pair of wheels. In 
this way the half-bogie 6 of one coach is bolted to the half-bogie 7 
of the coach next, so that a complete bogie is used under the 
adjacent ends of two coaches. For prepeting: such a train, electric 
motors of equal power are placed in a coach at each end, which 
operate by a chain or gearing upon the axles. These motors are 
under the control of the driver in the leading coach, wherein is a 
switch-box having handles 11 and 12, Fig. 2 is a diagram illus- 
trating the manner of working the apparatus. A is the compart- 
ment at the front, and Bthat at the rear of the train. C is a 
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conductor on which two collectors 16 and 17 are placed, which 
convey the current to switches 8a, Ss. By moving handle 11 of 
switch Sa on to terminal a, the current can pass through the 
resistances R, and reversing switch 15, to the armature and back to 
15, then round the coils of the field magnets to the axle, and by 
the wheels to the rails, forming the return conductor. When the 
plugs are in the position shown, the course is as indicated by the 
arrows; should the plugs be transferred to the vacant holes in 
switch 15, the current would pass in the opposite direction 
through the armature, but it the same direction through the 
wires of the field magnets, thus changing their relative polarity 
and consequent direction of rotation. By moving 11 on to ter- 
minals a, b, &c., the various coils of the resistances are successively 
cut out. When desired to operate the motor in the rear of train, 
lever 12 is drawn on to terminals g, h, &c., and by tracing the 
dotted line from terminal /, it will be found that the current can 

s through switch 15 in compartment B, to the motor M. The 
levers of switch Ss can be in like manner operated, when desired 
to drive from the other end. (Sealed May 21, 1889). 


6320, J. Gresham, Salford, Manchester. Improve- 
ments in or Applicable to Vacuum Brake Mecha- 
nism, (Sd. 5 Figs.) April 28, 1888.—The object of this invention 
is to automatically admit air to the brake cylinders more rapidly 
than it can pass through the train pipe. Fig. 1 is a section of the 
brake cylinder, and Fig. 2 an enlerged section of the valve 
mechanism. To the underside of the cylinder @ a casting b is 
secured, formed with passages b! leading from the train pipe to 
the underside of piston a3, the other leading from a branch from 
b1, to a ball valve and passage b? to the space above the piston @°. 
The ball valve tube b* slides upon a nipple forming the seat of the 
valve b4. The other end of tube } is enla , and has holes 
in its sides to admit air, astem b> screwing therein for securin 
the middle part of adiaphragm 0% air-tight, between a collar anc 
the end of tube 08, and a bush 07 securing its outer margin. This 
bush guides the end of stem 55, and the latter is forked to a lever 
v8, the movement of which withdraws the valve b4 from its seat 
when required to admit air to chamber a. Another casting c is 
secured to b, and between them is a flexible diaphragm cl. When 
a partial vacuum is formed in the train pipe, the atmosphere, on 
the exterior of a hollow stem valve c2, acts upon the 7 pS el 
to lift and open it, but as it also acts on the seating end of valve c2 
with greater force to close it, this valve is kept closed when there 





is a vacuum in the train pipes, and it also keeps closed when air 
is admitted into the train pipes for ordinary applications of the 
brakes, and its weight keeps it closed when the atmosphere, both 
inside and outside of it, is in equilibrium. But if air is admitted 
suddenly and in full quantity, as in case of emergency, or the 
severance of the train pipe, a ball valve ¢7 is instantly lifted 
against its seating, and the pressure of air inside the train pipe, 














and that acting on the underside of the diaphragm, lifts valve c? 
from its seating, and this allows the atmosphere to pass directly 
through holes c!0 into the train pipe, and also to the cylinder on 
the underside of piston a, by passage }1, as just before the valve c? 
has lifted to its greatest extent, a projection c9 will push and keep 
the an c7 away from its seat, and allow air to pass. (Sealed May 
21, 1889), 


17,267. H. H. Lake, London, (J. Klames, Philadelphia, 
U.S.A.) Improvements relating to Electric —o 
ratus for polling Tramway Cars and other 
Vehicles, and Means for Transmitting Electric 
Currents to such A’ tus. (8d. 8 Figs.) November 
27, 1888.—Fig. 1 is a vertical section of one end of a car and plat- 
form with the invention applied thereto, Fig. 2 is a plan, and Fig. 3 
a transverse section in the line 3, 3 of Fig. 1. e car 1 

mounted upon it an electric motor, arranged in a casing, from 
whose floor rise rods 2 supporting a spider 3, below which, and 
separated therefrom by springs 4, is a second plate 5, from which 
depend arms 6, between which is pivotted an arm 7 having two 
diverging arms 8 and 9. The arm 8 is a contact, and en 8 with 
the contact 8a. The arm 9 has a link 10 leading to a crosshead 12 
on a slide-bar 13. Upon the extremity of each arm is a contact 
shoe 14, adapted to make connection with and move upon the 
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cable. Wires 15 carry the current to the motor. By pushing 
down the bar 13, the arms 7 may be instantly raised out of con- 
tact with the cable, either to arrest the motor or to cross some 
intersecting cable. The rocking and swaying, &c., of the car will 
be compensated by the rise and fall of plate 5, carrying arms 6, to 
which arms 7 are pivotted, giving at all times a perfectly uniform 
contact. The pivotal bearing of the contact arms is formed by 
setting a glass bearing 19 in an opening in the arm (see Fig. 4). A 
lug 21 on each side of the arm surrounds the bearing, on one of 
which lugs is mounted a wooden annulus 22 secured by screws to 
hold the bearing in place. The arm 7 is formed with a non-con- 
ducting shield 7a of rubber, and the whole protected by an outer 
coating of steei or other metal. Means are also described and 
shown for constructing the electric conduit and conductor. 
(Sealed June 18, 1889). 


MISCELLANEOUS. 


6108. C. Wells and J. T. Pickburn, London, Im- 
provements in Hot-Air Motors Heated by Gas. 
{8d. 1 Fig.) April 24, 1888.—In this invention the air is expanded 
by heating with gas, the combustion of which is preferably per- 
formed with atmospheric burners. According to the arrangement 
shown, A is the working piston connected with the crankshaft B. 
C are displacers worked with alternate strokes from the crank- 
shaft in the air vessels C!. The latter, of which there may be any 
number with their necessary accessories, are heated at one end 
by gas burners D.  E is a water tank adapted to keep the opposite 











ends of the air vessels cool. F is the air pump, f,f! the connec- 
tions with the air vessels and the working cylinder, by which con- 
nections the respective bodies of heated air flow from the air 
vessels into the said cylinder. The displacer and piston crank are 
preferably at equal angles with each other for the pu e of 
securing regular action. The displacers C transfer the air from 
the hot to the cool end of each air vessel, so as to obtain alternate 
expansion and contraction of the air, To diminish the amount of 
heat necessary for obtaining a awe pressure by expansion, instead 
of using air at, or nearly at, the normal ambient pressure, it is 


previously compressed, the advantage of this being the possibility 
of having, for a given temperature, a much greater pressure on the 
working pistons. (Sealed June 11, 1889). 


6211. L. Witthofftt, Westphalia, . Im- 
provements in Circular Saws or Sa Machinery. 
(6d. 5 Figs.) April 26, 1888.—This invention relates to circular 
saws or sawing machinery, used as a hot-iron saw, in which the 
saw-blade axle has its bearings on a sliding frame caused to 
approach, and recede from, the piece of work, together with the 
saw-blade, by means of a piston propelled by steam or other 
power, and consists of mechanism for driving the saw-blade axle 
from the piston, which moves a slide, carrying the bearings for the 
saw-blade axle, and two intermediate shafts, serving to transmit 
motion to the saw-shaft, said mechanism comprising a tooth-wheel, 
mounted on one of the intermediate shafts of the slide, and rolling 
on a stationary rack, and tooth-wheels for transmitting the rotary 
motion thus produced upon the saw-blade axle. (Sealed August 10, 
1888). 


6667. C. Ingrey, London. Improvements in Ap- 
tus for Produ Sonorous and Flashing 
ignals, [lld. 7 Figs.) May 4, 1888.—The apparatus is in- 
closed within a casing a, on the front of which is a dial b, 
marked with the various characters of the desired signals, which 
are indicated by a pointer e moved by ahandle d. The lever c has 
a hollow boss e, supported by a bearing f, and having keyed to it 
a wheel gy with teeth around half its circumference, which gear 
into arackh. The rack is carried by a frame ¢ upon which are 
blocks j which slide upon a guide bar k. Extensions of blocks j 
also slide up and down a revolving shaft / in which is fitted a 
feather key. Upon shaft / are threaded discs or cams m, with 
keyways corresponding to the feather key. Rotary motion is 
given to shaft / by gearing n, 0, shafts n, ol, pinion and spur- 
wheel p, g, and handler. <A valve s supplies the motive fluid to 
the sound-producing instrument, being opened by the pressure 
pnadte 3 through a lever t by the projections of a cam m, and 
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closed by means of a spring. To enable the cams to slide freely 
past the said lever and valve when shifting from one signal to 
another, each cam is formed with a space or opening, the spaces 
in all the cams being in line. The wheel q is formed with a recess 
into which a bolt v, connected to lever w, can fall when the recess 
comes below it, so as to lock the wheel q and shaft / with the cams 
m. When bolt v is withdrawn, the handle 7 and gear can be 
turned, until shaft J has made a complete revolution, when the 
bolt falls into the recess and prevents further motion. The 
normal position of the cams is such that their spaces are always 
opposite the valve so that they can be raised or lowered. The 
operator moves the lever c, so that it points to the signal he 
desires to give, by which the proper cam is brought opposite 
valve ¢; lever w is then raised and handle r turned. As the cam 
revolves, its projections operate the valve and cause long or short 
ioe according to the length of the projections. (Sealed May 21, 








7200, J. W. and H. W. Williams, Abertillery, 
Monmouth. An Improved Axle-Box. (8d. 3 Figs.) 
May 15, 1888.—This invention consists in an improved arrange- 
ment for the better and more economical lubrication of the axle 
journals of railway and tramway vehicles. Below and in contact 
with the journal a@ is a roller composed of a band of india-rubber 
b, embracing a metal boss c, loose upon, and free to rotate on, the 
spindle d. This spindle is secured at each end by pins e to a 
bracket, f, suspended by bolts y from the upper part of the axle- 
box, which is made separate from and bolted to the lower part. 
By means of the springs h, bearing at one end against the bracket 


Y 


SIS, 


= 


PT 
RR tee 


Cidade) 


Wiad 


LE 


i 





% 





Jf and at the other against the nuts g!, the lubricating roller, which 


is partially immersed in oil contained in the lower part of the box, 
is maintained constantly in contact with the journal a, from which 
it derives a rotary motion, thereby lubricating the journal and the 
bearing ¢. The lubricant is —— to the axle-box through the 
aperture k, which is governed by a door or cover. In the arrange- 
ment illustrated, the bolts g are provided with T heads g?, which 
are inserted from below, and, when in place, the T heads are 
received in circular recesses formed therefor in the upper part of 
the box. The bolts are then turned so as to bring the heads cross- 
wise in the recesses. (Sealed June 11, 1889). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford» 
street, Strand, Z 
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| 
THE SAINT CHAMOND COMPANY AT) 
THE PARIS EXHIBITION. 


A Few weeks since (see ENGINEERING, pages 114 | 
and 145 ante), we gave a general description of the 
splendid display of iron and steel made by the 
Firminy Company in the Industrial Courts on 
the Champ de Mars ; we propose now to deal with | 
the adjoining collection of the Compagnie des 
Hauts-Fourneaux, Forges et Acieries de la Marine 
et des Chemins de Fer, generally known as the) 
Chamond Company, an association that has a) 
capital of 20,000,000 francs. It is now more than 
fifty years since the company, that has at present 
such large dimensions, was established first at 


| 150 tons per month. 
facture at Saint Chamond is that of ship and boiler | 
plates, both of steel and iron, and it is here, as well | 


stock is produced at Saint Chamond, at Rive-de- 
Gier, and Assailly. Steel tyres are made chiefly at 
the first-named works, where they were first manu- 
factured without welding in 1849, and it is at the 
same place that steel frames for carriages and 
wagons, which have lately been largely used, are 
produced. Wheels of all kinds for railway carriages, 
wagons, and locomotives are manufactured at Rive- 
de-Gier, while the speciality of Assailly is that of 


|springs, all the steel for which is produced in 


crucibles ; the capacity for this class of work is 
A large staple of the manu- 


as at Rive-de-Gier, that the heaviest forgings are 


| Company possess special facilities for the manu- 
i facture of the highest class of war material. Not 
| only do they produce field and heavy guns with their 

carriages complete, but they also manufacture the 
| steel tubes and other portions required in the con- 
‘struction of ordnance, to fill orders from other 
imakers of heavy guns. This special industry is 
| carried on at St. Chamond, and it is needless to say 

that the material manufactured enjoys a high reputa- 

tion. Thesteel ingots are made from cast iron coming 

from the company’s works at Givors and at Boucau ; 
‘the iron made in the blast furnaces of Givors is 
from magnetic oxide from the company’s mines in 
Sardinia, mixed with selected ore from Spain and 
| Algeria. The pig iron, when intended to be con- 


Rive-de-Gier in 1837 by MM. Petin and Gaudet, | produced, steam hammers up to 100 tons forming a | verted into steel for guns or for other high-class 
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and afterwards at Saint Chamond in 1850. Four 
years later the company was enlarged and credited 
with a greater capital than it now possesses, and 
it was at this time that it extended its works by 
acquiring the existing establishments of Assailly, 
Lorette, and Persan, besides the charcoal furnaces 
of Claviéres, Toga, &c., all in the district of the 
Loire. Between 1857 and 1871 further property 
was added to the works; the blast furnaces and 
iron works of Givors, in the Rhéne, and the coal 
mines of Unieux and Fraisse, in the Loire. In 
1871 considerable changes were made in the con- 
stitution of the company ; its capital was reduced 
to 13,000,000 francs, its stock was distributed 
amongst the public, and its founders, MM. Petin 
and Gaudet, became the general managers. With 
this new phase of its existence, and to insure a 
supply of timber for its blast furnaces at Toga, 
large tracts of forests in Corsica and in Sardinia 
were obtained, and the working on a large scale of 
the iron mines of Saint Léon, was commenced. In 
1874, MM. Petin and Gaudet quitted the direc- 
tion, which was then undertaken by M. A. de 
Montgolfier, who still remains director-general. 
The most notable alterations since that time, besides 
the gradual extension and improvement of the works, 
has been the construction of a new establish- 
ment for the manufacture of castings, rails, and mer- 
chant iron ; these works are built on the Adour, 
at Boucau, near Bayonne. The accompanying map, 
Fig. 1, shows the positions of the various works of the 
company ; the centre of its industry is in the basin 
of the Loire, not far from Lyons ; the principal 
establishments are near each other, and at the 
metallurgical works of Saint Chamond the general 
office of the company is situated; the different 
branches are the rolling mills and steel works of 
Assailly ; the iron works of Rive-de-Gier, and little 
further to the north the blast furnaces and steel 
works of Givors. The companyemploys about 6000 
workmen, and its operations embrace the manufac- 
ture of iron and steel objects for almost all purposes 
on a large scale, especially for the fixed plant of 
railways and rolling stock, and material for war, 
such as field guns, siege and naval ordnance, chrome 
steel projectiles, armour plates, &c. 

The most important rail mills of the company are 
at the Adour works, where there are three large 
furnaces, two Bessemer converters, and rail mills 
having a capacity of 70,000 tons per year ; the ore 
employed in these works comes entirely from 
Bilbao and Bidassoa. Large quantities of iron beams | 
and bars of — section are made here, as well | 
as some small steel objects. 
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At Saint Chamond have been 
| manufactured a large number of heavy crankshafts | company, until the sulphur contained is reduced to 
'for French ships of war as well as for the Trans-|a proportion of 1 in 10,000, and the phosphorus to 
‘atlantic companies ; some of these shafts, made of thesameamount. This steel is made bythe Siemens- 


part of the plant. 


one piece and with three cranks, have been pro- 
duced from ingots weighing 45 tons, and weigh 
15 tons when finished. 

As at Firminy, Holzer, and the other great steel 





purposes, is refined by a method belonging to the 


Martin process, and the plant is sufficiently large 
to produce ingots weighing 100 tons. The subse- 
‘quent treatment of masses of such large dimen- 
sions invélves appliances of a corresponding scale, 


Material for rolling | works in the basin of the Loire, the Saint Chamond such as the 100-ton steam hammer before spoken 
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of, as well as reheating furnaces and tempering 
baths. One part of the latter plant consists of a 
furnace about 65 ft. in length and a well of the 
same depth for containing oil. ‘These, in addition 
to a battery of three more tempering baths, are 
supplied with a 50-ton steam and hydraulic tra- 
velling crane. 

A few words may be said as to the general condi- 
tions attending the manufacture of steel at these 
works for artillery purposes. The mean cross- 
section of the ingot is at least four times greater 
than it is when ready to be turned, and the weight 
of the piece after forging is never more than 50 per 
cent., and often only 40 per cent. of that of the 
ingots employed. Before tempering, the steel is 
required to have a tensile strength of from 25 to 
38 tons per square inch, with a minimum extension 
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(For Description, see Page 300.) 


MESSRS. SAUTTER, LEMONNIER, AND CO.’S EXHIBITS AT THE PARIS EXHIBITION. 


Fig. 18. TrEN-TON TRAVELLING CRANE ; MEGY SYSTEM. 
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of 18 per cent. ; after tempering this | 


strength is increased from 34 to 50 tons, 
with from 12 to 14 per cent. of elonga- 
tion. At every stage of the process of 
manufacture test-piecesare removed from 
each end of the mass and subjected to 
careful trial, while after completion the tubes are 
tested with special charges on the company’s firing 
grounds of Langonand. The outer tubes for the 
heavy guns are made either from cast or from 
puddled steel, those for naval ordnance being 
almost entirely of cast steel, the process of manu- 
facture being in all respects similar to that we have 
indicated above. Gun carriages and projectiles are 
also largely manufactured by the company ; the 
highest class of the latter are those made of chrome 
steel, which are a speciality of the Saint Chamond 
works as they are those of Firminy and Holzer. 

In stating that it has been engaged in the manu- 
facture of armour plates for more than thirty years, 
Saint Chamond puts forward a claim to have béen 
the first company in Europe engaged upon this 
industry. Certainly at present they turn out such 








plates in large quantities, and of three kinds, iron, 
compound, and steel, but up to the present time 
the two first-named types have practically engaged 
the whole of their attention. Both for iron and 
for compound plates a very high quality of iron and 
charcoal is employed ; this iron, carefully selected, 
is rolled into comparatively small bars of a Y section 
which are cut into lengths and piled for re-rolling, 
the plates thus produced being again piled and 
rolled. After these various processes are finished 
and the armour plate is complete, it is bent into the 
form required by a 4000-ton hydraulic press, the 
edges being afterwards planed and the plates 
drilled. In making compound plates those we have 
just described serve as a foundation for the steel 
covering which is welded to them. The heaviest 
plates of this kind turned out by the company 
weigh 40 tons. 

The plan, Fig. 2 on the previous page, shows the 
arrangement of the works at Saint Chamond ; the 
principal features of this establishment are as 
follows: 1. The steel works which have a double 
function ; to furnish the current demands for soft, 
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CRANES AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. SAUTTER, LEMONNIER, AND CO., ENGINEERS, PARIS. 
(For Description, see Page 300.) 
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Fic. 16. Cask CRANE WITH JIB LOWERED. 





these works and about 100 tons are turned out 
from it every month. 2. In the puddling depart- 
ment most of the furnaces are arranged for the 
treatment of high-class pig iron for subsequent 
conversion into wrought iron or puddled steel, and 
it isin this part of the works where the special 
irons are finally treated for conversion into gun 
steel. This iron is obtained almost entirely from 
1-ton charges produced in revolving furnaces ; the 
daily production of each furnace is about 8.5 tons. 
3. The forging and rolling shops with steam 
hammers of from 5 to 15 tons are also furnished with 
mills with rolling tyres of all diameters ; there are 
also two mills for rolling rails and bars of special 
sections. 4, A large and small plate shop, includ- 
ing the great train for armour plates and four re- 
heating furnaces, two mills for rolling lighter 
plates, a universal mill for special work, and two 
other plate mills, of which one delivers plates on 
widths of 7 ft. and 50 ft. long, while the other is 
specially arranged for smaller plates down to thick- 
nesses of .04 in. In an annexe to this department 
is contained the necessary plant for the production 
of compound armour plates, which can be manu- 
factured up to the weight of 40 tons. It is in 
this shop also that is placed the 4000-ton hydraulic 
= with its two reheating furnaces and the oil 
aths for steel plates, as well as a number of other 
appliances ; the output of the shop exceeds 4000 tons 
of armour plates a year. The whole of this depart- 
——— ment is contained in one large building about 330 ft. 
Fic. 14. SiIx-TON WALL CRANE AND MEGY WINCH. in length, and containing two60-ton travelling cranes. 
; 5. The large forging shop especially devoted to 
intermediate, and hard steels required for different | the furnaces employed for filling current demands | the treatment of ingots for ordnance, armour plates, 
purposes by the company, a quantity amounting to| have each a capacity from 10 to 15 tons ; those | and other objects of exceptional size. In this shop 
about 60 tons per day, and to cast the ingots used | used for heavy gun castings are from 25 to 30-ton/is one 100-ton hammer, one of 35 tons, and two 
for armour plates and for heavy guns, the maximum | furnaces ; they are provided with a travelling crane | others of 10 and 2 tons; each of these is supplied 
weight of such castings being 100 tons. The steel! of 150 tons capacity. A special foundry for pro- | with cranes and other appliances, the crane attached 
is made wholly on the Siemens-Martin process, and | ducing steel castings is attached to this part of|to the 100-ton hammer, shayihg a capacity up to 
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150 tons. There are alsoa number of gas and 
coal furnaces for reheating. 6. This is a depart- 
ment devoted exclusively to the tempering and 
reheating of gun tubes and projectiles ; it contains 
th> great installation of vertical tempering baths 
already referred to ; the battery of furnaces, which 
are also vertical, is 69 ft. in height, and is con- 
tained in a rectangular excavation of that depth ; 
close beside it is the oil bath 10 ft. in diameter and 
72 ft. deep; a steam travelling crane capable of 
handling 50 tons serves this installation ; it runs 
upon rails laid on the floor of the shop, and is fur- 
nished with hydraulic hoisting gear working ata high 
speed in order that the great masses of steel, some of 
them exceeding 50 ft. in length, may be immersed 
with great rapidity. The remaining plant in this 
department is a 10-ton steam travelling crane, four 
reheating furnaces constructed for guns up to 20 ft. 
in length, and for steel jackets of all calibres, and 
four oil baths of different capacity, and of which the 
two largestarein direct communication with the great 
vertical bath ; altogether more than 7000 cubic feet 
of oil are contained in these baths, and when the 
operation of tempering takes place, the mass is kept 
in active circulition by two centrifugal pumps. A 
separate plant for tempering projectiles is contained 
in an annexe to this department. 7. The machine 
shops at Saint Chamond form a distinct section of 
the works, and are divided into three parts ; a 
smiths’ shop, foundry, and the machine shops 
properly so called; these latter occupy about 
24 acres ; the erecting shop is 66 ft. span, and has 
two travelling cranes, each of 30 tons, so that its 
capacity is sufficient for the construction of heavy 
ordnance, turrets, &c. 

The Assailly shops are situated near Lorette, 
between Saint Chamond and Rive-de-Gier. They 
were founded in 1825 by Messrs. Jackson Brothers, 
who gradually developed them and brought them 
toa high degree of prosperity ; in 1854 they were 
absorbed by the company of Saint Chamond. These 
works are employed almost entirely in the manu- 
facture of special steels for tools and other pur- 
poses requiring very high grades of quality, but 
there is also produced merchant steel from Siemens 
and Bessemer ingots delivered from the works of 
Saint Chamond Boucau. The tool steel is made in 
four gas-heated furnaces, each containing 24 cru- 
cibles and having a total capacity per day of 12 tons 
of ingots. In addition to these there are a gas- 
heated puddling plant with six furnaces, five large 
cementing furnaces of from 20 to 24 tons, and a 
foundry for casting special objects of crucible steel. 

There are also a number of steam hammers of 
various sizes and several rolling mills ; one of these 
latter, driven by belts, is used specially for rolling 
out bars of crucible steel for saws, files, cutlery, 
&c. Close to the rolling-mill shop is a department 
specially devoted to the manufacture of springs of 
all classes, the power of production being 200 tons 
a month. Amongst the various types made is the 
so-called Belleville spring, largely used in France, 
and the patents of which belong to the company. 
The most important products of the Assailly works 
is, however, that of special steels for tools, cutlery, 
and similar purposes ; they are divided into three 
classes ; carbon steel, chrome steel, and tungsten 
steel, each of these classes being again divided into 
six grades of hardness, according to the purpose for 
which it is intended. An important branch of the 
works is that for the manufacture of refractory 
materials of all kinds used by the company in 
their various furnaces, and of crucibles for melting 
steel. It may be noted that the first Bessemer 
converter ever worked in the basin of the Loire 
was erected at Assailly in 1862, and was only taken 
down in 1883. It was here also in 1860 that cast 
steel was first employed in France for making rifle 
barrels, and this industry has been from time to 
time of considerable importance «+t the works, the 
output on many occasions having reached 40,000 
barrels a month. The Rive-de-Gier works are, 
as has already been said, the oldest of those belong- 
ing to the company; they are divided into two 
distinct branches, both of which are exclusively 
devoted to forging work. In the first there isa 
battery of eighteen steam hammers of from 3 to 
30 tons, and it is here that are made the specially 
difficult forgings employed in ship construction, as 
well as marine engine shafts, locomotive axles, &c. ; 
the total production is 7000 tons a year. The 
second part of these works was built in 1883, 
chiefly for turning out stamped work, and 
especially locomotive and railway carriage wheels ; 
besides these, however, considerable numbers 





of shells, both for naval and land service, are 
made. The shop contains six hammers of from 
2 to 40 tons, besides a complete plant for 
finishing up the different classes of work turned 
out ; the total capacity of the wheel shop is from 
5000 to 7000 tons a year, representing about 25,000 
wheels of all sizes. 

The Givors works, which at present are not in 
operation, are employed only for the production of 
cast iron and steel ingots. They comprise three 
blast furnaces provided with Cowper heating stoves, 
and turn out from 50 to 60 tons each per day ; two 
ranges of coke ovens, and two Bessemer converters. 
When in operation the annual production of 
Givors is 40,000 tons of cast iron and 26,000 tons 
of steel. 

The Boucau or Adour works are the most modern 
of those belonging to the company, having been 
completed between 1882 and 1884; they were 
established within a reasonable distance of Bilbao, 
in order to save the carrriage of ores to the basin of 
the Loire, an economy rendered necessary in face 
of the keen competition and fall in prices which then 
commenced. The works are situated near the 
mouth of the Adour, not far from the village of 
Boucau, near Bayonne, and close to the railway 
running to Bordeaux ; they thus enjoy great facili- 
ties for carriage both by land and water, and the 
appliances possessed for unloading vessels alongside 
the quays enables ships of 1800 tons to be discharged 
in 16 hours. The plan, Fig. 3, published on page 
297, shows the general arrangement for these works. 
They comprise the following departments. 1. Three 
blast furnaces, each of a daily capacity of 60 tons, 
provided with Cowper heating stoves ; the blowing 
engines were furnished by Messrs. Cockerill and 
Co., and the boilers are heated by the waste 
gases from the furnaces. 2. Several ranges of 
coke ovens in which English coal is entirely 
used in making the coke consumed in the blast 
furnaces. 3. Two Bessemer converters. 4. An 
open-hearth steel department containing two 10-ton 
furnaces for the production of specially soft steel. 
5. A rolling mill for heavy sections comprising a 
three-high roughing train and a finishing train, 
driven by a large pair of condensing engines made 
at Seraing. These mills were put down witha view 
of turning out from 60,000 to 70,000 tons of rails a 
year, but they are in addition used for making 
special sections, as well as angle and T irons. 6. 
A rolling mill for merchant irons of all sections, 
and of iron or steel beams up to 9 in. in depth. In 
connection with this is another rolling mill capable 
of turning out 500 tons a month. 7. A tyre shop 
provided with suitable rolls and steam hammers of 
from 6 to12 tons. Besides the foregoing there are 
the constructing and repairing shops for doing such 
work as is required in the different departments of 
the establishment. The total output of the Boucau 
works is about 8000 tons of cast iron a month and 
more than 5000 tons of rails or other rolled bars. 

In a subsequent article we shall briefly describe 
the exhibits of this important company in the Mis- 
cellaneous Industries Court of the Paris Exhibition. 


(To be continued.) 





MM. SAUTTER, LEMONNIER, AND CO. 
AT THE PARIS EXHIBITION. 
(Concluded from page 270.) 

MM. Savtrer, LEMONNIER, AND Co. have sent 
three electric motors to the Exhibition as follows : 
1. An electric drill comprising a two-pole dynamo 
driven at a speed of 1500 revolutions per minute, 
and transmitting movement to a drill by means of 
a flexible transmission on the Foureau system, 40 ft. 
in length ; the motor develops about half a horse- 
power. The installation is designed especially for 
drilling ships’ plates that are difficult of access; a 
number of these drills, of two-thirds of a horse- 
power each, and driven at 1000 revolutions, have 
been delivered by this firm to the Japanese Govern- 
ment for the arsenal of Yokoska. 2. An electric 
fan exhibited in Class 48; in this the dynamo is 
mounted on the same shaft as that of a 10-in. 
Bourdon fan which supplies about 300 cubic feet of 
air per minute, and at a pressure of .39 in. of water. 
It is driven at a speed of 1000 revolutions, and 
absorbs a power of 87 foot-pounds per second. 
3. An electric motor of the type furnished to the 
Administration of Posts and Telegraphs to drive 
telegraph instruments ; fourteen of these apparatus 
ordered for the Exhibition were delivered in three 
weeks. It isa similar motor that is employed for 








turning the great light apparatus on the top of the 
Kiffel Tower. 

As we have already said, lighthouse signals form 
a very important branch of manufacture at the 
works of MM. Sautter, Lemonnier, and Co. The 
firm exhibits two types furnished with oil lamps ; 
one of them is placed at their principal exhibit in 
the middle of the Machinery Hall, the other is in 
Class 65. The first was ordered by the Greek 
Government to be erected next year at the Pelopo- 
nesus ; it consists of a fixed light alternating at 
intervals of 30 seconds with rapid flashes, the period 
of revolution is two minutes, and the duration of the 
flashes six seconds ; the eclipses are total at each 
interval. The internal diameter of the drum is 
63 in. The ventilation of the lantern, which is 
covered with a double cupola of red copper, is assured 
by means of a series of openings placed near the 
service gallery and immediately above the glazing ; a 
current of air passes continually through these open- 
ings, sweeping the sides of the lantern, and effectually 
preventing the deposit of vapour on the glass ; the 
air escapes through an annular passage formed 
between the frame of the lantern and the inner 
surface of the double cupola. The opening of the 
combustion tube, which is carried up into the dome 
of the lantern, is protected by a series of screens 
against the influence of air currents. The second 
apparatus, intended for the Island of Moua in the 
Spanish Antilles, consists of a fixed light illumi- 
nating the whole horizon, and of a revolving drum 
giving a fixed beam varied by flashes at intervals of 
three minutes, the intensity of this latter being about 
ten times that of the fixed light. The drum makes a 
complete revolution in four minutes, so that the 
duration of each flash is 20 seconds. A new type 
of lamp with five wicks, which has lately been 
adopted by the French Government, is used in this 
apparatus ; the revolving machinery is placed in 
the base carrying the lantern ; it is provided with 
a Foucault speed regulator. 

In Class 65 is shown a port signalling apparatus 
and cabin, intended either for lighting the entrance 
toa port, the shores of a river, or for temporary 
purposes. It consists of a reflector 11.81 in. in 
diameter lighting an angle of 240 deg. ; the signal 
is hoisted on the top of its standard by means of a 
Mégy winch. A model on a small scale represents 
a lighthouse tower 115 ft. in height ; this tower is 
made of wrought-iron cylinders 71 in. in diameter 
and in sections 8 ft. 2 in. high ; the total weight of 
the actual tower would be 80 tons. 

The use of sonorous marine signals to replace 
lights during periods of fog has, of late years, 
been very largely extended. On the sea coasts 
of France, where fogs are very frequent, steam 
sirens have in many cases been added as a part 
of the equipment of electric lighthouses. Recently 
MM. Sautter, Lemonnier, and Co. have supplied 
such apparatus for Flushing, Hock, Von Holland, 
near the Hague, and at the lighthouse of Punta 
Maistra in Italy. The French Government has 
also instructed them to prepare designs for com- 
— air sirens for the lighthouses of Grisnez, 

arfleur, and Belleisle. This last-named type 
is preferable to steam sirens for the following 
reasons. With a proper provision of compressed 
air reservoirs they are always available for service, 
so that the delay attending getting up steam is 
avoided. The apparatus can be placed at any dis- 
tance from the air-compressing machinery, and no 
water is carried through the apparatus, as is the case 
when steam is employed. Fig. 12 (page 298) illus- 
trates a compressed-air siren giving two notes, 
and intended for the harbour of Barfleur ; it is 
exhibited in the public works pavilion in the 
Trocadero gardens. The principal features of this 
apparatus are as follows: A small bronze cylinder 
revolves within a second fixed cylinder; both of 
them are pierced with two series of slots, the 
number in each series being different ; the vibra- 
tions produced by the opening and closing of these 
passages as the compressed air flows through them, 
resolve themselves into musical sounds of enormous 
intensity. The special points to be noted in the 
air sirens exhibited by MM. Sautter, Lemonnier, 
and Co. are as follows: 1. The manner in which 
the revolving cylinder is mounted on two points 
of hardened steel. 2. The means provided for 
varying the consumption of air, and consequently 
the intensity of the sound, by a third control- 
ling cylinder, which incloses the other two; this 
cylinder, which can be moved laterally, is 
pierced with large openings that offer, as the 
cylinder is moved to and fro, a variable section 
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for the escape of the air. 3. The addition 
of a centrifugal speed regulator, which changes the 
quality of the sound emitted, even when the appa- 
ratus is at work, by means of a counteracting spring 
of variable tension. The air admission valves, 
which are carefully balanced so that they move very 
freely, are controlled by the armature of an electro- 
magnet, and the opening and closing of these valves 
is instantaneous. The siren is mounted on double 
arms forming a universal joint, so that the instru- 
ment can be turned in all directions and the sound 
directed to any desired point. The electric motor 
which actuates the magnets of the siren is a small 
Gramme dynamo, the current from which first 
flows through a distributor that regulates the dura- 
tion of the notes and the intervals between them. 
The air compressor has two cylinders ; in the first 
the air is compressed to 71 lb., and in the second 
to 213 lb. per square inch. The first is used to 
work the siren under ordinary conditions, the 
second is employed to charge the reservoirs. There 
are two of these latter, the first of which receives 
the low-pressure air and acts simply as an equalising 
chamber ; the high-pressure air stored in the second 
reservoir is reduced by admission into the first one 
before it passes into the siren. The compressing 
machinery is of the ordinary Colladon type. 

We may now pass on to speak of another class 
of exhibit—the hoisting apparatus of MM. Mégy, 
Kchevarria, and Bazan, which have been very largely 
used in France since 1878; from that date to the pre- 
sent time MM. Sautter, Lemonnier, and Co. have 
manufactured them in very large numbers. The 
principal feature in this apparatus is an elastic 
spring coupling which can be utilised in two different 
ways ; in the first the spring connects the moving 
part of the hoist with a fixed point, and in order to 
produce the necessary movement this connection 
has to be interrupted by acting directly on the 
spring. Inthe second the connection does not exist 
in ordinary working and is only produced by the 
action of centrifugal force; it thus constitutes a 
speed regulator. The hoists constructed with the 
first arrangement are right and left-handed, so that 
the turning levers have to be moved in fixed direc- 
tions to raise or lower a load, and at any part of the 
operation if the hand levers are abandoned the load 
remains suspended. The movement is thus entirely 
dependent upon the exterior force employed, and 
the speed may be varied at will. On the contrary, 
with the speed-regulating brake a load is lowered 
without any power being supplied, and the rate of 
descent, although completely under control, is com- 
paratively rapid. In an improved arrangement the 
advantages of both these systems are combined in 
the same machine, so that according to the class of 
work to be done either a slow or a rapid movement 
can be obtained. 

MM. Sautter, Lemonnier, and Co. also exhibit 
in Class 52 an electric travelling crane working up 
to 3 tons, and provided with a speed regulator. 
The shaft of the dynamo is extended by an endless 
screw which drives the main pulley direct. When 
the machine is put in operation, the current tra- 
verses a system of variable resistances that are 
gradually decreased by the movement of the fly- 
wheel until the desired speed is reached. The 
maximum hoisting speed is 82 ft. per minute, the 
motor turning at 1200 revolutions. The other 
apparatus of this nature shown by the firm are: 
1. A 1-ton hoist, the speed of which, independent 
of load, is limited to 70 ft. per minute. 2. A 
vertical 5-ton winch intended to be fixed against a 
wall ; this is of the combined type, that is to say, 
it contains both features of the Mégy mechanism— 
right and left—and speed regulator. 3. A com- 
bined winch for a travelling crane working to 6 
tons ; the construction is similar to the one just 
referred to, except that it is designed for a travel- 
ling crane and is furnished with shifting mechanism. 
Figs. 13 and 14 represent respectively a 10-ton 
travelling crane, and a fixed crane for 6-ton loads 
fitted with a speed regulator on the Mégy system. 

Figs. 15 and 16 illustrate in two different positions 
a special form of extending crane for handling casks, 
exhibited in Class 52 and Class 75. It is mounted 
on a travelling carriage, which will move freely in 
any direction ; the crane arm can be raised or 
lowered at will, so that it possesses a considerable 
range of lift, and at the same time can be used in 
spaces where the height is limited. The winch is 
on the Mégy right and left-hand system, so that 
the load will remain fixed in any position. By 
withdrawing the lock that fastens the jib of the 
crane to the central standard, the height of the 
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crane can be altered by means of the winch itself. | for actuating the sirens to be placed at Barfleur ; |important part the house of Sautter, Lemonnier, 
In concluding this nctice we may give a passing|it is shown in the pavilion of the Public Works pe Co. have taken in the Paris Exhibition of 1889, 
word to the air-compressing machinery, examples of | Department in the gardens of the Trocadero. Our |and they will also see that the collection they have 
which were exhibited by MM. Sautter, Lemonnier, | readers will be able to judge from the foregoing |sent is thoroughly representative of the special 
and Co, in 1878. At present this branch of theirmanu- | detailed descriptions, which we shall supplement | industries that have made their name famous 
facture is illustrated by a two-cylinder compressor | with some others on a future occasion, what an | throughout the world, 
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RAILWAY SIGNALLING AT THE 
PARIS EXHIBITION. 

Tue Granp CentraLt Rattway or BEteium. 
WE have in previous issues given full descriptions 
of the signalling apparatus used respectively by the 
Eastern and Western Railways of France, as illus- 
trated at the Paris Exhibition. In our present 
issue we deal with that of the Grand Central Rail- 
way of Belgium, which we illustrate in detail on 
pages 301 to 304. On this line, as on most, if not 
all, on the Continent, the signals are given by a 
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disc, which is turned to face the driver to block the 
line, and edgewise to him to give “line clear.” 

The points and signals of the Grand Central 
Railway are both worked by means of endless 
wires, rigid rods not being generally employed. 
This method of transmission from the signal cabin 
to the switches and signal discs has the advantage 
of being light, easy to erect, and relatively cheap. 
But it has certain defects which prevent its employ- 
ment in particular cases, notably when it is 
required to connect together a number of signal 


levers by means of interlocking gear. One of the ' points will be understood on reference to Fig. 46, 























chief defects connected with this method of trans- 
mission arises from the elasticity of the wires. The 
small cross-section and great length of the wires 
render them capable of great extension under a 
moderate tension, and this extension is more than 
suflicient to completely upset the action of the lock- 
ing appliances. Since the elasticity of the wires 
jcannot be prevented, its ill effects have been 
avoided in the apparatus shown at Paris by the 
Grand Central Railway of Belgium in the following 
| Manner : 

| The two ends of the transmission wire are attached 
|directly to the signal lever A B (Figs. 1 and 6). 
| This lever, by the intermediary of a rod B C, works 
a balanced lever D D, which turns about a hori- 
|zontal axis N, and carries two knife-edges E. 
| Against these knife-edges there rests a false 
| balance lever F F, which turns about the same axis 
'N. But the central bearing of this lever is not a 
| bored eye; it is a slot with its open end turned 
| away from the signal lever, and consequently it is 
| possible, under certain circumstances, for the lever 
|to turn about either of the knife-edges, instead of 
lround N. To this false balance lever the ends of 
| the wire are attached by means of rings which take 
|into notches. When all goes well the two wires 
|follow the motion of the signal lever. But if 
some unexpected obstacle stops the motion of the 
|apparatus worked by the transmission, or if one 
of the two wires is accidentally caught, or if some 
malicious person tries to move the signal or 
points by pulling at the wire, then a safety ap- 
pliance comes into play and notifies the signalman, 
by locking his lever, that something has gone 
wrong. The effect of any of these improper con- 
ditions is to increase the tension in one of 
the wires ; the false balance lever then ceases to 
turn about the axis N, and finds its centre of motion 
on the knife-edge E nearest to the tight wire. 
| During its movement round this centre the lever, 
by the intermediary of the rod H (Fig. 6), pushes 
back a stop arm I (Fig. 4) keyed upon a rocking 
shaft K. The retreat of the arm I allows a bar L to 
fall, and thus by means of the stops M (Fig. 17), fixes 
the rod B C, and consequently the lever A B. The 
same effect is produced if one of the wires should 
break, for then its tension is relieved and the pull 
of the other wire brings the safety gear into action ; 
this not only fixes the signal lever, but all the levers 
with which it is interlocked, and consequently it 
prevents the working of all points and signals whose 
| position depends upon that which has met with 
the accident. 

The knife-edges E (Fig. 19) are adjustable in the 
slots in the lever D, and enable the sensibility of the 
apparatus to be varied at will. This sensibility can be 
rendered so great as to disclose the slightest inac- 
curacy in the closure of the switch points. 

The interlocking of these levers is shown in 
Fig. 2. The two central levers work the points, 
and each is connected by a bell-crank (Figs. 12 to 
14) and a link to a steel catch, which stands in the 
path of one or other of the tappets (Fig. 9) of the 
locking rods. The arrangement of the signals and 
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. . . . . | . * . 
which shows that the signal for an incoming train, | first horn is freed, but the second horn is moved, was so great, when they learnt that so eminent an autho- 
in either direction, cannot be set to ‘line clear” until | by the other set of runners, and causes the rotation | rity on rolling stock and permanent ways as Mr, R. Price 


the points have first been set to bring the train to 
its proper platform. Similarly the outgoing signal 
cannot be opened until the outgoing points are 
properly placed, and the fact of these being so set 


prevents ‘‘line clear” being given to a train coming | 


in the opposite direction. Fig. 47 shows the 
arrangement of the points in Holland. 

The wires are led from the signal cabin round 
guide pulleys of the form shown in Figs. 20 to 22. 
These are mounted in wrought-iron frames, the 
pulley spindles running in steel bushes (Fig. 22 
fixed in cast-iron brackets (Fig. 21) on the frames. 

The Ps exhibited at Paris is designed for 
a roadside station on a single line of railway, there 
being concentrated in the cabin, which forms part 
of the station building, two point levers, with 
incoming and outgoing signal levers. The six levers 
form two distinct groups of three levers, each inter- 
locked, 

Variations of temperature exercise a perturbing 
influence upon the wire transmission ; the heat, 
lengthening the wire, renders the action faulty and 
uncertain, while the cold augments the tension and 
the difficulty of working. In order to secure the ap- 
paratus against the ill effects of these variations, there 
is employed a compensator, of simple, strong, and 
cheap construction. This is shown in Figs. 31 and 
33. A single compensator suftices for the two wires 
of the same transmission, and is applied directly, 
whatever may be the length of the wires. It has 
the property of doubling the tension of the wire 
upon which it acts, and renders attempts at malicious 
interference almost impossible. The compensator 
consists of a balanced beam subject to the action of 
a counterweighted lever ; this beam carries at each 
of its extremities two grooved wheels around which 
the wires are passed. As the wires grow slack they 
allow the weighted lever to rotate the beam, and 
thus to take up the extra length; on the other 
hand, when the wires contract, they raise the 
weight, and thus increase of tension is prevented. 

Wire transmissions which directly operate points 
have the serious inconvenience of not preventing 
the chattering of the points during the passage of a 
train, or the malicious introduction of an object 
between the rail and the point. In the apparatus 
on the Grand Central Railway the transmission 
acts by the intermediary of a very original appli- 
ance, whose operation comprises three periods. 


During the first period the point or signal is set | 


free ; during the second it is moved into the other 
extreme position ; and in the third period it is 
locked in its new extreme position. This result is 
obtained in the following manner : In front of the 
apparatus which has to be actuated, the wire is 
divided, and there is inserted into it a strong bar 
of iron, which moves in guides (Figs. 23 to 26). 
This bar carries on each of its horizontal faces 
a set of three pulleys or runners, one set being 
in advance of the other. 


nated by two horns (Figs. 29 and 30) situated in 
the plane of these runners, is placed in relation 
to the bar in such a position that one of its branches 
is fixed by one of the series of runners as soon as 
the bar rests stationary, or has not passed the first 
period of its travel, . During the second period the 





A bell-crank, termi- | 


|of the bell-crank. During the third period the 
;second set of runners fixes the second horn, and 
|consequently the bell-crank itself, in its new 
extreme position. Fig. 23 shows the apparatus 
applied to points and Fig. 24 to a signal. One of 
the horns of the bell-crank A (Fig. 26) stands above, 
and the other below the bar carrying the rollers. In 
Fig. 26 the parts are shown in the first position, 
that is, the points are locked in one direction ; the 
position ends as soon as the three top rollers (Fig. 25) 
have passed the upper horn of the bell-crank, and 
the three bottom rollers have come in contact with 
the lower horn and are pushing it forward. Dur- 
ing the second period the bell-crank is moved on its 
pivot, and the point or the signal is changed over. 
As soon as this is accomplished the lower horn of 
the bell-crank becomes parallel to the bar, and any 
further movement of the latter ceases to affect the 
point or signal, which is held in place until the bar 
is moved back again. The bell-crank is used when the 
transmission is parallel to the rails ; when the trans- 
mission is placed perpendicularly to the rails the bell- 


crank is replaced by a balanced lever, all the other | 
parts remaining the same. The second branch of the | 
bell-crank, or of the lever, carries a slide which | 


connects it to the point rod. This rod is adjustable, 
so that wear in the mechanism can be compensated 


|and the points be made to close tightly at all times. | 


|The working of this apparatus is easy, and requires 
comparatively little effort. 

| Figs. 35 to 45 illustrate the form of signal post 
employed on the Grand Central Railway of Belgium. 
|It is constructed of three angle-irons connected by 
| wrought-iron boxes at intervals, The signal is a 


| large rectangular disc with a glazed aperture through | 


| which the lamp throws a red beam. This disc is 
| mounted at the two-armed extremity of a vertical 


shaft, on which is a lever, by the aid of which it | 





|can be rotated. The lamp is inclosed in a lantern, 
|which can be raised and lowered by means of a 
chain which has a counterweight (Fig. 43) at its 
lother end. The arrangement of the signals in 
Belgium is slightly different from that in Holland 
| (Fig. 45). In the latter country the opening in the 
| disc occupies a symmetrical position to that occupied 
by it in Belgium. In order to use a Belgian signal 
in Holland it is necessary to dismount the disc and 
its attachment, and turn it through 180 deg. before 
| remounting it. 





THE RAILWAYS OF NEW SOUTH WALES. | 


WE extract from the Sydney Daily Telegraph the 
following résumé of the report recently made by Mr. R. 
Price Williams on the condition of the permanent way 
and rolling stock of the New South Wales railways. The 
serious condition of things revealed by this report fully 
justifies the criticisms which we have from time to time 

| published respecting the management of the railways in 
this colony, and demands serious attention. Our con- 
temporary says : 

**The report of Mr. Price Williams, C.E., with regard 
to our rolling stock and permanent way was laid upon the 
table of the Legislative Assembly yesterday evening. 

The document is preceded by the following observations : 
| __*** The Railway Commissioners having found from Mr. 
Thorn’s report on rolling stock that the conclusions they 
ad arrived at as to the condition of the property were 


h 
‘fully confirmed, and as the amount of money involved | 


Williams, M. Inst. C.E., and late member of the Council 
| M.E., was in the colonies, decided to obtain his services 
to investigate the subject further, feeling that Parlia- 
|ment would probably require the strongest evidence 
to justify so large a money vote being granted as would 
be necessary to place our railways on a proper footing. 
| It may be mentioned that when the Home Government 
contemplated the purchase of the Irish railways, and 
| a »pointed a Royal Commission to report on the same, 
| that the commission engaged as chief engineer Mr, R. 
| Price Williams, to value for them the rolling stock, per- 
| manent way, and works of the whole of the systems. Mr. 
| R. Price Williams is also the author of a book on the 
permanent way of railways, for which he was awarded by 
the Council of the Institute of Civil Engineers the premier 
| Telford medal and premium ; alsoa paper on ‘‘ The Main- 
| tenance and Renewal of Rolling Stock,” for which he was 
| awarded by the same Institution the gold Watt medal 
and Telford premium. Both of these works are now 
| recognised as standard authorities on these subjects.’ 
| ** Now, what does this eminent authority say about the 
| rolling stock and permanent way of our lines? Writing 
/on the 29th of last month he said: ‘I have devoted the 
| last seven weeks toa careful examination of the rolling 
| stock, permanent way, and works of the New South 
Wales railways, but I should have liked, before reporting 
to you upon the subject, to have extended my investiga- 
| tions, and to have worked out in greater detail the results 
I have arrived at, but I am so impressed with the exceed- 
ing gravity of the present condition of matters, that I 
| have decided to lose no time in furnishing you with this 
‘report. Ishould at once state that I find the locomotives, 
| carriages, and wagon stock generally in a deplorable con- 
dition. Of the 429 engines at present working the trattic, 
for the most part constructed by leading locomotive 
builders, five have been on the line for the long period of 
33 and 32 years ; 29 for periods varying from 22 to 26 
| years, the mean life of the 34 engines being over 25 years ; 
34 others have been at work for periods between 15 and 
| 20 years, 19 (or more than half of them) being between 
/18 and 19 years old. Further, there are 100 engines (or 
nearly a fourth of the whole stock) whose ages vary from 
10 to 14 years ; altogether, as will be seen from the follow- 
ing statement, there are at present 168 engines (or con- 
| siderably more than antuel of the entire stock) whose 
| mean age is exactly 154 years, while the age of 56 others 
| verges upon 10 years—the life span, so far as regards the 
| period of renewals, of a modern locomotive ; the average 
|age of the entire stock being 9} years.’ One of these 
engines, says the expert, must, since 1862, have run a 
| distance of upwards of 609,000 miles, whilst another, put 
| on the line 10 years later, must have run nearly as great 
| a distance. There are at present, he says, six locomotives 
whose mileage varies from 512,000 to 560,000 miles. 
Twenty-seven engines appear to have run between 400,000 
and 500,000 miles, whilst 135 have run over 250,000 miles. 
The significance of this, Mr. Williams observes, is evident 
when it is stated that in England 200,000 miles is consi- 
| dered quite far enough for any engine to travel before its 
| principal parts have been entirely renewed, and often 
indeed before the engine is altogether condemned. As a 
matter of fact only 16 engines on our railways have been 
renewed since 1855, the first renewal taking place in 1872. 
If in this period, says the expert, the stock had been 
peopety maintained, nearly the whole of the 177 engines 
ought by this time to have been renewed. ‘ All, in fact,’ 
continues the report, ‘that has been done in addition to 
these few renewals, has been the replacement of 46 new 
boilers and some crank axles. Most of the engines I had 
the opportunity of examining have evidently —— 
nothing but ordinary repairs, with occasional replace- 
ments of minor parts which became worn out in the 
course of a few years.’ ‘Deducting the 16 engines 
renewed since 1877, and the three others of the standard 
| types furnished with new boilers since 1881, and included 
amongst those which have run over 250,000 miles, adds Mr. 
Price Williams, ‘the number of engines at present 
requiring renewal would, according to the age test, be 
149, and by the mileage test 116,’ This leaves, it would 
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appear, 234 serviceable engines. Concluding his report 
on the locomotive stock, the engineer says: f ‘ 

“Tt only remains for me to add in connection with this 
matter that the heaviest static load allowed on each axle is 
at present 14 tons, but when the permanent wa is put into 
a proper condition it will admit of a considerable increase 
in the static axle load, thereby enabling much heavier 
and stronger engines of the standard type to be con- 
structed, and which are at present so much needed pro- 
perly and economically to work the traffic on the steep- 
oes lines.’ . Leh 
“«The number of carriages of all descriptions in stock at 
the beginning of 1889 was 1084. Of these 170 were of 
ages varying from 34 to 25 years, the mean age being 28} 
years ; 20 of ages varying from 20 to 25 years and averag- 
ing 17? years ; the age of 127 others varies from 15 to 19 
years ; whilst the age of 108 carriages averages nearly 11 
years (10.80 years) which is about the mean age of the 
entire stock, viz., 10.76 years. The number of carriages 
added to the stock during the last nine years (1878 to 1887) 
has been 648, giving 0.48 of a vehicle for the 13474 miles 
of railway opened in that period, somewhat less than the 
average equipment per mile during the last ten years. ‘It 
is quite clear,’ says Mr. Price Williams, ‘therefore, that 
this additional stock has, as in the case of the locomotive 
stock, been mainly relied upon to work that traffic and to 
save the cost of the renewals which ought to have been 
done out of revenue during that period. The annual cost 
of the maintenance and renewals of carriages on the New 
South Wales railways during the last ten years has 
averaged 361. 12s. per vehicle. Of this sum, however, 
very nearly two-thirds was spent in labour, clearly show- 
ing that beyond the 27 carriages renewed since 1872. 
nothing whatever has been done to the stock beyon 
ordinary repairs. I may add that these facts, coupled 
with the wretched state of the carriages I have examined, 
prove conclusively that the carriage stock generally is at 
present in a very bad condition. Having regard to the 
extreme importance of continuing to work the traffic in a 
safe and efficient manner, I would strongly advise that at 
least 322 new carriages should, as soon as possible, be 
added to the stock.’ 

“There were 8934 wagons in stock at the beginning of 
the present year, two-thirds of that number having been 
added during the last ten years. Of the 3413 wagons of 
the old stock in use in 1878, only 332, or less than 10 per 
cent. of the stock at that time, have been renewed out of 
the revenue. The age of 1879 wagons, or just one-sixth 
of the present stock, varies from 34 to 15 years, the mean 
age being 183 years. The age of 2274 wagons, or just one- 
fourth of the present stock, averages nearly 12 years, 
while the remaining 5281 wagons, only added to the stock 
during the last nine years, and whose average age is 
5} years, Mr. Price Williams says, ‘are already in a bad 
state of repair,’ many of the frames being ‘hog backed,’ 
while the axle-boxes of nearly all that he examined are in 
‘*a very bad and neglected state.’ ‘ Altogether, the whole 
of the wagon stock is in as bad a condition as it is pos- 
sible to conceive.’ Mr. Price Williams considers that 
1379 wagons should be replaced at once; that another 
2274 wagons are scarcely worth renewal. 

“The outlay necessary to restore the present loco- 
motive, carriage, and wagon stock to a proper and normal 
state of efficiency, so as to insure for the future its being 
thoroughly maintained and renewed out of the revenue, 
the expert puts down as the modest sum of 1,357,678i. 
Of this amount 510,645/. is recommended to be expended 
on locomotives, 387,047/. on carriages, and 459,986/. on 
wagons. Mr. Price Williams recommends that the scrap 
value of the condemned rolling stock should be placed to 
the credit of the locomotive and permanent way depart- 
ment, and in conclusion says : 

‘**The outlay of an amount such as this, judiciously 
applied, would, I consider, prove to be true economy — 
nay, more—as not only would it insure the rolling stock 
being restored toa thoroughly sound and efficient con- 
dition for working the constantly-increasing traffic of the 
Government railways, but it would enable lew and im- 
mediate economies to be effected in the amounts hitherto 
spent in the mere maintenance of the rolling stock, 
amounts which if the stock had been properly renewed 
from time to time, instead of being s«llowed to be over- 
worked as it has been, would be more than sufficient to 
have both maintained and renewed the stock, so that at 
the present moment it would have been in a thoroughly 
sound and efficient condition.’” 





LAUNCHES AND TRIAL TRIPS. 

A LARGE petroleum steamer, the Blesk, was launched on 
Thursday, August 15th, from the yard of the Lindholmen 
Shipbuilding and Engineering Company at Gothenburg, 
Sweden. She is built on account of the Russian Steam 
Navigation and Trading Company of Odessa, and is the 
largust petroleum steamer in existence, her length being 
325 ft., breadth 40 ft., and depth of hold 27? ft. The 
Blesk will be able tou load 3400 tons, and depth in the 
water, fully loaded, is 21 ft. Her engine is to indicate 
1000 horse-power. 





The steamer Heidelberg, built on account of the German 
Steam Shipping Company, Hansa, at Bremen, was 
successfully launched at the yards of the Elsinore Iron 
Shipbuilding Company, Elsinore, Denmark, on Wednes- 
day, August 28th. The Heidelberg is built of steel, and 
the following are her principal dimensions: Length, 270 ft. ; 
breadth 37 ft., and depth of Lold 16 ft. She is to carry 
about 2300 tons deadweight. The engines are on the 
triple-expansion principle, and are intended to indicate 
850 horse-power. The boilers are constructed for a work- 
ing pressure of 160 lb. per square inch. The same day the 
kee] was laid for a new steamer for the Danish Steam 
Shipping Company, Denmark, 





The Fairfield Shipbuilding and Engineering Company, 
Limited, launched from their yard on Saturday, 31st ult., 
a steel screw steamer named Karlsruhe, built by them for 
the Norddeutscher Lloyd, of Bremen. The vessel is about 
5200 tons gross, the dimensions being: Length over all, 
430 ft. 10in.; breadth, 48 ft. moulded; depth, 33 ft. 
moulded. The propelling machinery is on the triple- 
expansion principle, the diameter of the cylinders being 
31 in., 52 in., aa 83 in. respectively, with a piston stroke 
of 4 ft. Gin. Steam is to supplied from two double- 
ended and two single-ended boilers, all made of steel 
throughout. There are eighteen furnaces, and they have 
all corrugated flues. They work to a pressure of 150 1b. to 
the square inch. 





On Wednesday, September 4, there was launched from 
the yard of Messrs. C. S. Swan and Hunter a steel screw 
steamer named the Attivita, of the following dimensions : 
Length over all, 320 ft. ; breadth, 39 ft. ; depth moulded, 
25 ft. 3in. The engines are by the Wallsend Slipway 
and Engineering Company, Limited, of the triple-expan- 
sion type, fitted with steam starting and reversing gear, 
Kirkcaldy’s feed make up, &c., and capable of indicating 
about 1450 horse-power. This vessel has been built to the 
order of Messrs. Zino Fratelli, of Savona, for their line 
between Genoa and South America. 

On Thursday, September 5th, the s.s. Adula, built by 
Messrs. MaclIlwaine and MacColl, Limited, Belfast, went 
on trial, and after compasses had been adjusted the 
engines were run for several hours without any attempt 
at forcing, when a mean speed of 12.8 knots per hour was 
attained. The vessel has been built for the ‘‘ Atlas” 
Company, who were represented at the trial by Mr. 
A. & | wel M.P., secretary of the Admiralty, 
The Adula is built expressly for the company’s service 
round the island of Jamaica, and is 212 ft. long, 29 ft. 
beam, and 13 ft. moulded depth. The engines are triple- 
compound, having pistons 18 in., 30 in., and 49 in. in a 
meter by 33 in. stroke, working on three cranks, with 
two single-ended three-furnace boilers working at 160 lb. 
pressure. 





On Friday the 6th instant, Messrs. Earle’s Shipbuilding 
and Engineering Company, Limited, Hull, took on her 
trial trip the s.s. Sando, which they have just completed 
for the Grimsby White Star Company to the order of Mr. 
H. Smethurst, Jun., of Grimsby, for North Sea line and 
trawl fishing. Her dimensions are 105 ft. by 20 ft. 6 in. 
by 11 ft. 6 in., and she has a gprs) fish well amid- 
ships in addition to the usual fish and ice holds; the 
engines consist of a set of triple-compounds with cylinders 
12$ in., 20 in., and 32 in. diameter by 22 in. stroke. The 
mean speed developed on trial was close on 104 knots 
when running at 148 revolutions with 150 Ib. of steam. 





The official trials of the new oil-carrying steamer Man- 
hattan took place on the Clyde on Friday and Saturday 
the 6th and 7th insts. The vessel has been built and 
engined by Messrs. David J. Dunlop and Co., Port- 
Glasgow, for the Anglo-American Oil Company, Limited, 
to carry petroleum in bulk from the States to this 
country. The Manhattan is 330 ft. on the load line, 
42 ft. breadth moulded, and 29 ft. 6 in. depth to spar 
deck. She has triple-expansion engines, with large 
surplus boiler power lor a = pressure of 160 1b. to 
the square inch. Before the vessel left the builders’ dock 
the oil tanks were tested to a 20-ft. head of water under 
the superintendence of Lloyd’s and the owners’ consulting 
naval architect and engineer, Mr. George Eldridge, Lon- 
don, the tests being successfully withstood. At the first 
trial the speed obtained was 114 knots. On the second 
day with the tanks filled to give an immersion of 22 ft. 
a series of runs were nade on the measured mile at vary- 
ing revolutions, when a speed of 11 ‘knots was attained, 
being a knot in excess of the guarantee. 





Messrs. Hall, Russell, and Co. launched from their 
yard at Aberdeen on Saturday, the 7th inst., a steel screw 
steamer, built by them to the order of Messrs. J. T. 
Rennie and Sons, Aberdeen and London. The vessel, 
which has been named Ifafa, is 280 ft. long, 25 ft. 6 in. 
broad, and 25 ft. 6 in. deep, and is 1850 tons gross register. 
Engines of the triple-expansion type are to be fitted on 
board, the nominal horse-power being 230, and the two 
steel boilers will supply steam at a working pressure at 
160 lb. to the square inch. 





Messrs. Hall, Russell, and Co., of the Aberdeen Iron 
Works, launched on the 7th inst. a steel screw steamer 
of 2000 tons, which is to be fitted with triple-expansion 
engines of 230 horse-power. The ownersare Messrs. John 
B. Rennie and Son, of London. 


On September 9th, there was launched from the yard 
of Messrs. R. Irvine and Co., West Hartlepool, the s.s. 
Lillian, which has been built to the order of Messrs. J. S. 
Allison and Co., of West Hartlepool. The dimensions of 
the vessel are 231 ft. 6 in. by 32 ft. by 16 ft. 2 in moulded. 
The engines are by Messrs. Westgarth, English, and Co., 
Middlesbrough, and will indicate about 600 horse-power. 
The cylinders are 164 in., 26 in. and 44 in. by 33 in., with 
one large steam boiler, 160]1b. working pressure. 





On Monday, the 9th inst., Messrs. Raylton, Dixon, and 
Co. launched from their Cleveland Dockyard, Middles- 
brough, a fine iron screw steamer named the Indiana, 
which has been built for Messrs. Bailey and Leetham, of 
Hull. This vessel’s leading dimensions are: Length 
over all, 287 ft. ; breadth, 38 ft.; depth moulded, 21 ft. 
9in.; and her deadweight capacity is about 3000 tens. 
Her engines, which will be supplied by Messrs, West- 


garth, English, and Co., of Middlesbrough, are of 175 
nominal horse-power, with cylinders 21 in., 34 in., 56 in. 
by 39 in. stroke. 





On Tuesday, the 10th inst., Messrs. Raylton, Dixon, 
and Co. launched from their No. 2 dockyard, Middles- 
brough, a fine steel screw steamer, which has been built 
for Liverpool, and is named the Apache. The lead- 
ing dimensions of this vessel are: Length over all, 
305 ft. 3 in. ; breadth, 38 ft. ; depth moulded, 22 ft. 10 in.; 
with a deadweight carrying capacity of over 3600 tons, 
Her engines, which are being supplied by Messrs. T. 
Richardson and Sons, of Hartlepool, are of 190 nominal 
ena with cylinders 22 in., 35 in., 59 in. by 39 in. 
stroke. 





Messrs. Robert Duncan and Co. launched on Tuesday 
from their shipbuilding yard at Port-Glasgow a steel 
screw steamer built by them to the order of Messrs. Rae- 
burn and Verel, Glasgow The vessel, which is named 
Holyrood, is of the following dimensions : Length 300 ft., 
breadth 40 ft., and depth of hold 25ft. She has been 
built on the three-deck rule, and is intended to carry 4100 
tons on Lloyd’s freeboard. The engines are being con- 
structed by Messrs. Rankine and Blackmore, Greenock, 
and are of the quadruple-expansion type, with cylinders 
18 in., 26 in., 36 in., and 52 in. respectively, and adapted 
to a stroke of 39in. The nominal horse-power is 167. 

A large sailing barque to carry 4200 tons was launched 
on Tuesday from one of the yards of Messrs, Russell and 
Co., Port-Glasgow. The dimensions are 3138 ft. long, 
42 ft. broad, and 24 ft. 6 in. deep, the net tonnage being 
2600 tons. The vessel has been constructed for Messrs. 
D. D. Dickson and Sons, Liverpool, to the highest class 
at Lloyd’s. 


On the 10th inst. the Royal Shipbuilding and Engi- 
neering Company the Scheld, at Flushing, in Holland, 
launched from their shipbuilding yard the steel screw 
steamer Merapi, which has been built to the order of the 
Rotterdam Lloyd for their fortnightly mail and passenger 
service between Rotterdam and Java. The vessel is of 
the following dimensions: Length over all, 332 ft.; 
breadth of beam, 37 ft. ; depth, 27 ft.; with a carrying 
capacity of 3500 tons. Her engines will be supplied by 
the same builders, and are quadruple-compound of about 
1600 indicated horse-power. The working pressure is 
200 1b., and the boilers are fitted for forced draught on 
the closed ashpit system. The cylinders are 23 in., 33 in., 
43 in., and 63 in., by 42 in. stroke. By a simple arrange- 
ment of air currents induced by the heat radiated from 
the boilers, the temperature in the stokeholds, even in 
the tropics, is reduced to a maximum difference of 
15 deg. Fahr. above the outside atmosphere, this being 
the case with the s.s. Bromo, built last year by this firm 
for the same owners, and of which the new boat is an 
exact duplicate. 





On Tuesday, September 10, the steamer Persian, be- 
longing to Messrs. F, Leyland and Co., went on her 
official trial trip, after having had new cylinders and 
boilers fitted for a working pressure of 150 lb. per square 
inch. The engines, working at 66 revolutions, indicated 
1250 horse-power, and the vessel attained a mean speed 
of 12 knots. The alterations have been carried out b 
Messrs. David Rollo and Sons, engineers, of Liverpool, 
under the direction of the company’s superintendent 
engineer, Mr. Neville Evans, 





Messrs. Murdoch and Murray have launched from their 
yard at Port-Glasgow a vessel built by them to the order 
of Messrs. James Gardner and Co., Glasgow, for the 

eneral cargo trade. The steamer, which is named 

annoch, is of the following dimensions : Length, 260 ft. ; 
breadth, 37 ft. ; depth, 23 ft. 9 in. ; and her deadweight 
carrying capacity is 2800 tons. The vessel is to be fitted 
with triple-expansion engines by Messrs. David Rowan 
and Son, Glasgow. The cylinders are 20 in., 33 in., and 
53 in. in diameter respectively, with a piston stroke of 
3 ft. Steam is generated in two single-ended boilers 13 ft. 
in diameter and 11 ft. long, having six furnaces, and work- 
ing to a pressure of 160 lb. to the square inch. It is 
expected that the power developed will be 900 indicated 
horse-power, and the speed 10 knots. 





There was re-ently launched from the Killybank ship- 
er on the Firth of Forth, the largest steel steamer 

uilt in Alloa, the Godolphin, constructed by the Grange- 
mouth Dockyard Company for the Lamplaugh Company, 
London. The dimensions of the vessel are: Length 
between perpendiculars, 250 ft. ; breadth moulded, 
35 ft. ; depth moulded, 194 ft., with a registered tonnage 
of 2300 tons. The engines have been constructed by 
Messrs. Hutson and Corbett, Kelvenhaugh Works, 
Glasgow. The cylinders are 18 in., 30in., and 48 in. in 
diameter, with a piston stroke of 36in. Steam is raised 
in one boiler 15 ft. in diameter by 10 ft. long, having four 
furnaces, and working to a pressure of 1601b. to the square 
inch. The engines are to develop 900 indicated horse- 
power, and the speed it is expected will be 9 knots, 





The screw steamer Montevideo, constructed by Messrs. 
William Denny Brothers, Dumbarton, for the Companea 
Transatlantica of Barcelona, has just undergone ex- 
haustive and lengthened speed trials on the Clyde, first 
under natural draught and afterwards under forced 
draught. Under the former conditions the mean speed 
was 15.75 knots, and with forced draught and only two 
boilers at work a speed of 15.35 was attained. The pres- 
sure is 180J]b. The vessel is of the following dimensions : 





Length, 410 ft. ; breadth, 48 ft. ; depth, 32 ft, 





[Sepr. 13, 1889. 


G 
Za 
oe, 
(2) 
ie) 
a 
O 
Z, 
fx) 








AMY RAR LEE RINGO 











‘purl oyy Surstpig.z0y our | 


oures oy} 4% ‘“Jamod-puevy jo [evap yeai3 B YIM sasuedsip 
YoryM Juoulesuvize ue ‘uIep 94} JeAO spfey SZutpunor 
-Ins 94} 0} UO Warp sed pnut jo sarjeur O1qQN) NNO, 23NqIIy 
“SIP 0} 9[Qe SI 9] YOIYA Jo pre oy} Aq oUIyouUL & paqonays 
-W00 SBY $10}0B1}U0D OY} JO 9UG ‘pasn Zuleq ore sioZporp 
urea4s o10yM ‘szred ZurdT-Mol puv A3Z0q [eV19A08 pue oyV[ 
% ysno1y} sessed [euvo oy} uUNOpYyDOH +VW 


“syueq 04} | 
Zuoje 4[INq oq 4snuI sasvo AuvUL UL sUIep O1OY A ‘YSIVUIzIC] | 


“TO TNCY 9INL a ‘fa Aq peredoid oom o8priq | ‘ejeI0N00 9y4} UO ZuTysoI pue suossTeo 94} oA0qY 
OY} IO} SUBISOp OYy, ‘peo, SutAoul sty} Jopun ‘ur } sew "43 OL sem 
siapi1s ureur oY} JO UOTePep ey], ‘suoseM popoT| ureer4s oy} JO peq ey} MOTeq yuns yydep oy], “yn0 
OMY YZIM Joy3030} ‘sautZue uolz0eI3 YSeTAvoY OY} Jo Omg | poluzenb oq 0} peg pu ‘suo, g 10A0 peysiem yor 
YIM pepo, Suroq uvds youe ‘pazsez ATYySno10y} sex | JO oulos ‘[aAvIZ OY} UI SLep[Nog oB1v] oy} 03 Sutmo 
aBpliq ay} ‘10q0}0Q 4seT Jo 4ICZ 04} ‘Avpsanyy, uQ | ‘1eAeMoYy ‘U9Y, ZuTYaIS ul peoustiedxe sem Aq[noWyIp 
“qnoySnosyy pesn useeq oqesepisuog ‘papesd0id uoIyeAvoXe 9Y3 SB 9}010U00 
sey “Ug Jo 4IBuUa] v UI 4Ue0 10d QZ Jo uOIZeZuOTe Ue YM polly Aypenpers o10M Aoyy ‘ JOATI OY} JO poq 044 


jo voutaoad 043 ul ouop ATpetoeds Suteq yuosoad 4% st peuvo | YIIM ‘your orenbs sad suo, gg 0} OE WoIZ Jo 4ASU0I}s 0} UMOP PaeTEMOT O10 ‘poqzajduroo sem Surqqoatr oy} 


St} Ul YOM OUT —"IVNVO OLWIVG Vag HLYON AY, 





*azIS 043 4% suoI}v10do 


ay} JO SloJOVIZUOD OY} IOJ OB1eyO YOO} “WOT N'Y. 
“MOSSUTY) ‘SHIOAA WOT Yooureuyeg | 
jo “oD pue folly ‘AA ‘SISsapy s10z0vI13U00 94} Jo]! 


‘sul “AA “I 


| O[ISW94 OFVUIIZIN Ue IIA ‘[e048 PTI] 


*S10} 97 JNOge 19430303 Ystem Aoyy 


#G ynoqe Surysiem ‘doap ‘uty “4f [| pue Buol “33 GET 
ele Slop oseyT, ‘(9 0} G ‘SBIy) Slopald ureut oy} 4s8eI 
yorgm uo “4JInq ore (Zz pue [Z ‘sslq) sierd Asuoseur 


fay} e10faq — Zatoq Zurzjoatr oy} Jo 4red 10y"013 
ey} ‘Suroviq 4ystT pue ‘yorqy ‘arf Ajpereued saqeid 
19938 yo opeut ore Aogy, ‘Saryuls ozezI[Iovy 0} 1074eq 


‘rede ‘urg| uy pue ‘dui3eqs Joquity uo uortzIsod [euy 1104} 1aA0 | 
4S OL pooerd (g pure Z ‘s81q) stopar-ssoro Aq patsivo st | AT[VoIj1aA pozdoo o1OM SUOSSTVO 9894} O}IS 94} IV 

| ‘gaqvtd poduieys ‘ur %§ Jo pasoduioo ‘1009 ayy, “du1se4s 
laequiy uo sovd ul pajooro oram Aoyy { yora su0z|! Mosse[DH ye sdoys s10zOVIZU0D oY} WIZ Udy} o10M 


qYSI[s e Suravy septs atoyy ‘(9% “B1q) espe Futyyno oy? 
ye Opin “43g Aq Zuo] 4y OE ore SuOSSTeO CBO, ‘SUOTZ 
-epunoj 943 Zurw10; Jo poyyou 19yj30 Aue 0} sous10zo1d 
ur ‘sseooid o1yeumneud ey Aq sioid omy 04} 105 (Zz 0F 
SI ‘S8Iq) SuOSsTeO YUIS 07 peploop sv 4I ‘s1ep[nog YT 
[PABIZ a81BOO AIOA JO SISISUOD IOATI OY} JO poq 943 SY 
*ye0q-A11903 oy Aq yutod styy 4e JOALI OY} SsO10” Maxey 
Ajsnotaead oyyesy oy} poydnassqur Apuonbesy yorym pue 
‘aiqety st Avy, 043 YoryM 07 sozeds 044 oJ opeur snyy 
Bu1eq uotstaoid yuaroyyns—10zeM oY} JO [Ao] JoWUINS 
9Y} SAOGe “4Z9T JUIOS SI “47 OZ JO YIPIA AvapO B sBy 
yorya ‘Aempvor oy} pu ‘({ ‘31q) youo yy ge, Jo sueds 
9914} JOS}SISUOD OSplaq oY, “YIAeg Jo YyJOU seTTUL U9} 
qnoqe pozenyzis ova & ‘yyndey 4v Avy, JOA 944 192A0 
4[Inq aaeq AJa1¥] sey YoryM oFpliq pol e jo eavitiee 
sesed oz1soddo pue yuoseid oy} uo ystqnd ay 




















exe 9 
Ye Fxexe buy, 




















9 hg 7 











Yer £xl 





ats, oa bats) 








ii Ss O56 BESS oes ey Se SS 












































8:4: =5 


apne’ 9 


0°2---- 






































‘#------ 


| 
le-eccccoeen 





























Se 
®ol sig f2 Muy Jv92— 


“o 
N 






































 sequieg NY 


He 24 








“¢ Dy 
Abd 8/, 








ar es bun 79 4209 07 47607 








i 








XFE YET Segem 


aN %e “€ “¢ ava buy? 


NL XYE REE” Op nzi gam goo, 549? a0P 2/5 2832 





%, 
< 


~ 


ALTINN WEF 2 








J 
+=. 
“io 
































o/,4 t Ef 
St td 





dup 2uQUag 



































ONS - %% \ 
8.009 yo, yqian 22049 FL 


RexE*IeL 


42,2 


em % 


























Henb36,bu9 
oF 








1 MULES Lo : eo 2 p + BREF | ¥, 











r “ 








User yo 
be ka tet 


























AUAMAH HLAdVO LY 

















Sm ee a 





“00 GNV ‘10duV ‘SUSSHNW ‘UHANIONA ‘LINL “A ‘e 
AVL UAAIN AHL AAAO 


‘SHOLOVULNOOD ‘MODSYT9S “AA 


“dH 


A0dtdd 





O 
a 
~ 
<= 
i< 
Z 
O 
Z 
ea) 











*IOUIVAIS MOT B PTING 04 
peploep i aay Auvdurog Jsureaig [epnry eyy, “700CE 
qnoqe solid foyer} pioly 1aZuvavzyg 943 10} paseps0 oq 
[ITM Jourveys Joyjouy ‘4xeu [udy Aq Apvar oq [TIAA pus 
‘uredg yjtM (Ysy pelip) epez3 Ysy 943 10j pepuequT st qvoq 
SIqy, “samod-osioy gcgz Suiyvorput jo e[qedeo ‘seursue 
uorsuvdxe-afdiay YIM pez3y pue [deqs JO 4[INq aq 0} SI 


aug 


Vv “Arne qyxou Ada! Aljeap 40j Apvar aq 07 SBy pues ‘sautsuo | 


uo1sued xo- aqdisy YA poy oq 0381 a4g “7990L INOqGe aod 


$ uaSieg 4 ‘pars Adiys eyyAeq 949 Wo} I9UIVAIS OF.1RO 110} | 
-00L % palepso savy ‘1esuvAvyg jo ‘s10q3O puv Surya-_ “, | 
*‘padapso U9eq GAVY SIOUIVIIS MOU BIOUL [VIBAS OA\Z IO YOOAr 





rie [———.8 ° 


wes 7 























sat A Lied 





— 9°42 ae 
Wald yq0ON 





+a ceesnne=--y 





Vas / 2 





Yre omar 


> 
FY 


"eins bury4om 








* 9 s0015%, 





YX Ex 9'buy 








“parddo 81 5 saad s1y 240729 
00/4 Jan0 B70V2U0D 7°,0°€ 


es 


a 


ALLE 


we} 
































DossIwD Jajj/DWS 
7 doy 





apt?) 





oe 


se 














Big Meer 


a ce RE OW 








a 


ee 








‘SHUOLOVULINOO 








‘Auvdurog Surszseursugy ssvpy oy} wno0sy ‘8004 CZ ozIs | yee] 94 Sump pur ‘pyiom Surddrys uviGamioy 944 UIYILN ynq ‘souTsua UsezYSIe woEq Ayres 10 Sutavy ssnoy 
‘JoUIvAISs OF1vS U PaIpIO Sey PULSULIZSLIYD 4¥ oqvoIpUL As | spreaoid Ajiaroe yeorry—"AVMUON YOd SUANVALG MAN 


-punoi quaseid aya Jo Ajtoedeo oy} ‘soutsue qy3te- -£QUOMY 
| OJ STTWIS UTEQUOD T[LM 4 “Joor UOT RIM yOuq Jo oq [TIA 
puv ‘auo quaseid ay} 04 IV[LUIIS OY [[LM esnoTpuNOI MoU 
‘apIh | oY, “Youmsunig MeN ‘uojoUOP_ 4% sdoys outyouut 871 04 
“WOLL puv Buoy 43 T0Z 9q [LM doys Sutyoess oy, =“UsAeS | UOISUd}Xe PUY ssnoypUNOI vB ping 03 4noqe st Aueduiog 
-AQUaM} O}epOUTUIODN’ 0} BOUTS SIvaA INOJ JNOGe pasie[us Aemyrey [BluopooIezUT 9 [—AVATIVY 'IVINOTOOWMLNT 








wx ce? 


Herk9 ~~ 


rd "6 \2*% 


lo} « 
o 











6/016 606 0% 000 





yi 
G) 
d 
loli [ ' 
Q CCK 
lo 
C) 
°) 












































LR 








»& oy 09 % PM y $29%ld 1PM 


. A 
| 
| 

490) sy Burgsixa 
| guns 09 sagnq 
ox 

eHXEXE | diteics 

| ole*£%, 


pou 


Yer Ex 











17 


0°92 uy v0 UDjy * ou Ou 




















Ra Er 
































on:€ : — aay" TE” 
‘a ‘0 aur uo! 'uoIq0ag *py/" bay 








=-30; 


wa4j ce eR 
‘9G aul] UO UOINIag - gf Hay aur] YO uOIzI9ag “ET bo 


(‘abog apsoddo aas ‘uoydiuosaq 40,7) 


‘MOODSVTD 


“OO GNV IOUUV “AM 


‘SUSSUN ‘“UHANIONA ‘LIOL ‘A ‘f ‘UN 


AMdUMAA HLAdVO LV AVL B2HAIYN DHL HAAO AYNACINE 











i 
q 
‘| 
i 
} 


308 


ENGINEERING. 


[Serr. 13, 1889. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Markect.—At the opening of the pig- 
iron market last Thursday, the decrease in the Cleveland 
returns for last month had a certain amount of effect on 
the demand; but matters soon improved, and at the 
close of the forenoon market a rise of 1d. per ton in the 
price of Scotch warrants was registered. No business 
was done in Cleveland iron, and hematite iron was sold at 
54s. 7d. per ton 14 days. The market was distinctly 
stronger at the afternoon meeting of the ‘‘ring” on rumours 
of some furnaces having been damped down owing to tem- 
porary want of coal. At the close there were buyers at 
46s. 8d. cash for Scotch warrants, 43s. 7d. for Cleveland, and 
54s. 7d. for Cumberland hematite warrants, and the closing 
settlement prices were—Scotch iron, 46s. 74d. per ton; 
Cleveland, 43s. 74d. ; hematite iron, 54s. 74d. per ton. It 
was stated that there was a probability of four addi- 
tional furnaces being put in blast in the course of a few 
days. Friday’s market was decidedly weaker, and busi- 
ness in Scotch iron was done at prices ranging from 
46s, 8\d. down to 46s. 44d. per ton cash, closing with 
buyers at 46s, 5d., and sellers wanting 4d. per ton more. 
There was a better tone in the market on Monday fore- 
noon, during which the price of Scotch iron kept fairly 
steady at about 46s. 6d. per ton cash. No business was 
done in Cleveland or hematite iron, buyers offering 
43s. 3d. per ton cash for the former and 54s. 24d. 
for the latter. A somewhat higher range of prices was 
reached in the afternoon up to 46s. 7d. per ton cash for 
Scotch warrants, at which there were buyers at the close. 
Kor Cleveland iron the top quotation was 43s. 6d. cash, 
and for hematite iron 54s. 44d. cash was offered b 
buyers. The settlement prices at the close were—Scotc 
iron, 46s. 74d. per ton; Cleveland, 43s. 44d. ; hematite 
iron, 54s. 44d. per ton. The price of Scotch warrants 
remained fairly steady yesterday forenoon at about 
46s. 7d. per ton cash, and a considerable amount of busi- 
ness was done thereat, but some heavy selling brought 
back the price to 46s. 64d. per ton aan! Up to 43s, 6d. 
cash was paid for alae moll 5 and 54s. 8d. one month for 
hematite iron. In the afternoon 46s, 8d. per ton cash 
was obtained for Scotch warrants. The closing settle- 
ment prices were — Scotch iron, 46s. 3d. per ton; 
Cleveland hematite iron, 54s. 6d, per ton. The forenoon 
market to-day was characterised 8 a weaker tone, and 
Scotch warrants were 2d. per ton down in price from the 
closing prices yesterday; Cleveland, 3d. down; and 
hematite iron, 4$d. per ton lower. In the afternoon 
business was done in Scotch iron down to 46s. 3d. per 
ton cash, which was offered at the close, but sellers held 
out for 1d. per ton more. Scotch special brands have well 
maintained their prices, of which the following are a few: 
Coltness Nu. 1, 64s. per ton ; Summerlee, 62s. 6d. ; Lang- 
loan. 62s. ; Gartsherrie, 60s. 3d.; Calder, 59s. 6d. ; Shotts 
(at Leith), 60s. 6d. ; Carron (at Grangemouth), 56s. 6d. 
per ton. The most prominent feature in connection 
with Scotch warrant iron just now is the disappearance 
of the margin between it and Cleveland iron, large 
quantities of the former being now taken out of store by 
founders, who find it cheaper than Cleveland iron, after 
adding freights and canal dues and charges. Fair 
quantities are now being daily taken out of Connal’s 
stores. The number of blast furnaces in actual operation 
remains at 83, as compared with 86 at this time last year. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 11,633 tons, against 9405 tons in the corre- 
sponding week last year. They included 500 tons for the 
United States, 1725 tons for Canada, 182 tons for South 
America, 675 tons for Australia, 1618 tons for Italy, 1490 
tons for Holland, smaller quantities for other countries, 
and 3942 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 1,013,847 tons, as compared with 1,016,852 
tons yesterday week, thus showing a decrease for the week 
of 3005 tons, 


Shipments of Machinery, &c., from the Clyde. — The 
foreign and colonial shipments of machinery, &c., from 
the Clyde, reported last week, included the following : 
Machinery of the value of 12,000/., chiefly for Manilla, 
Calcutta, and other Indian ports, and Philadelphia ; 
blooms, plates, bars, and other steel goods, valued at 
7000/., for Canada, New York, Bilbao, Halifax, Calcutta, 
and Singapore ; pipes and other castings, railway sleepers, 
bridgework, plates, bars, tubes, sheets, and miscellaneous 
iron manufactures, of the value of 30,5007. 


Extraordinary Growth of the British India Steam Navi- 
gation Company’s Flect.—Yesterday a deputation of Ar- 
— gentlemen, chiefly connected with the district of 

zorn, waited upon Sir William Mackinnon, Bart., on 
beard his yacht in Oban Bay, to present him with an 
address of congratulation upon the me of a baronetcy 
recently conferred upon him. The address prominently 
referred to the renown which he hac achieved in trade 
and commerce, to his high position as » pioneer of British 
commerce in India, and to his unparalleled success in 
establishing the British India Steam Navigation Company, 
whose fleet was recognised as one of the finest in the mer- 
eantile marine. In his reply, Sir William said he did not 
feel as if he had done half as much as he would have liked, 
but he had had opportunities from time to time during a 
long career of being useful to many people, and he was 
thankful for those opportunities. 1t seemed to him better 
to look back on the results that had arisen from very small 
beginnings in regard to the British India Steam Naviga- 
tion Company. It was now about thirty-three years since 
the company was formed, and in that time it had grown 
from two ships, about 600 tons each, to more than eighty 
ships, with an aggregate of more than 200,000 tons. In 
all the outlying parts of the world they had been more or 
less pioneers, en yin neglected places, such as the 
Persian Gulf and the East Coast of Africa, and all along 





the coast of India and Burmah the British India Steam 
Navigation Company had been the pioneer of steam 
navigation, and it had prospered certainly in a wonderful 
way. It may be mentioned that the fleet referred to is 
largely a thing created on the Clyde, chiefly through Sir 
William Mackinnon himself and Mr. Peter Denny, the 
head of the great shipbuilding and engineering concerns 
at Dumbarton, where nearly all the vessels of the fleet 
have been built, the remainder, or most of them, coming 
from the yard of Messrs, A. and G. Inglis, Pointhouse, 
Glasgow. 

Import of Spanish Iron Ore.—An unusually large num- 
ber of steamers—thirty-five—arrived in the Clyde from 
Bilbao and other Spanish ports with iron ore during the 
month of August. The total import of ore was 49,826 
tons, being 15,286 tons more than in August last year, and 
the heaviest import in one month on record. For the 
eight months of this year the imports amount to 315,350 
tons, being 30,195 tons over the landings for the same 
period last year. All the vessels engaged in this trade 
are steamers, and of last months arrivals fourteen belonged 
to Glasgow : 


Months. Eight Months. 

Vessels. Tons. Vessels. Tons. 

1889 ... 35 49,826 224 315,350 
1888 ‘he 26 34,540 220 285,155 
1887 ... 28 36,540 233 292,981 
1886 hep 17 18,988 166 199,328 
1885 24 33,590 189 231,553 


Engineering Chair in the Heriot-Watt College.—The 
appointment to the rofessorship of engineering in 
Me Heriot - Watt College at Edinburgh was made 
yesterday at a meeting of the governors of George 
Heriot’s Trust. Lord Provost Boyd, who presided 
moved the election of Mr. William E. Dalby, London and 
North-Western Railway Company’s works, Crewe; and 
Professor Laurie proposed Mr. Richard Stanfield, 
A.R.S.M., of the Royal Mint Laboratory, London. The 
claims of both candidates were prominently put forward, 
and there seemed to be very little room for preferring 
either of them to the other ; even on the score of age they 
were both alike, each being 27 years of age. On the vote 
being taken eight governors declared in favour of Mr. 
Stantield, and seven for Mr. Dalby. The _ testimonials 
presented on behalf of Mr. Stanfield showed that he had 
an excellent record to back up his candidature. 


Electric Lighting for Edinburgh.—At yesterday’s meet- 
ing of the Town Council of Edinburgh it was resolved to 
refuse consent to each of the six electrical companies that 
had signified their intention to apply for provisional orders 
to carry out an electric lighting supply for the city, and 
to co-operate with the Edinburgh and Leith Gas Com- 
missioners in any action which they might resolve to 
adopt in that direction. 


Proposed Forth and Clyde Ship Canal.—It is stated 
to-day that a scheme is being eee by an influential 
syndicate of gentlemen in Edinburgh and Glasgow for the 

yurpose of constructing a ship canal between the rivers 
‘orth and Clyde on such a scale as will admit of the rapid 
and safe passage of merchant and warships of the largest 
class, and that considerable progress has already been 
made in getting up the plans and information which will 
be required in support of an application to be made to 
Parliament next session for an Act to sanction its execu- 
tion. The engineers engaged are the well-known firm of 
Messrs. D. and T. Stevenson, of Edinburgh, who have 
prepared a preliminary report, in whi-h they show that 
the scheme presents no engineering difficulty which cannot 
easily be overcome, and that, so far as they are able to 
judge from an examination of official shipping and trade 
returns, it will be financially successful. 


New Water Supply Scheme for Airdrie and Coatbridge. 
—Ata general meeting of the Airdrie and Coatbridge 
Water , econ shareholders, held in Airdrie yester- 
day, it was resolved to apply to Parliament next session 
for powers with the view of obtaining an additional supply 
of water for the district. It is understood that an outlay 
of about 80,000/. will be required for the proposed scheme. 


Water-Tight Door for Ships.—Shipowners and other 
persons interested have had their attention directed this 
week to a model exhibited in the Royal Exchange of a 
double-acting safe water-tight door, which has been de- 
signed to shut quickly onemergency. The door is worked 
from the deck, and is in two portions, both of which 
begin to close at once (one from above and the other from 
below), so that the operation is effected in about half 
the usual time. A saving of time in shutting the 
compartments in case of ecliiaians may be the means of 
saving a vessel and the lives of those on board, and the 
present invention, which is shown by Mr. D. W. Cuthbert, 
engineer, appears to be worthy of consideration. 


Carpenters’ Wagesat Port Glasgow.—Ina very harmonious 
way the members of the Carpenters’ Society in Port- 
Glasgow have secured from their employers an advance of 
4d. per hour on the rate of wages hitherto paid. The rate 
will now be 8d. per hour. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Yorkshire Miners’ Permanent Relief Fund.—-There_ is 
great agitation amongst the miners of South Yorkshire, 
consequent on an announcement of the officials of the 
Permanent Relief Fund that at the last audit the society’s 
assets, as compared with its liabilities, showed a deficiency 
of over 10,500/., with a yearly increase of that deficit of 
47007. In view of these circumstances the Board of 
Management have appealed to the members to pay an 
additional penny per week, but there is much opposition 
tothe suggestion. A large number of miners’ widows and 
orphans are solely dependent upon the society for support. 





Sheffield and the Electric Light.—The Improvement 
Committee of Sheffield has recommended the council not 
to give its consent to any license or provisional order 
being granted to the Sheffield Telephone Exchange and 
Electric Lighting Company, Limited, on the ground that 
the wed may probably itself seek to obtain powers 
necessary for electric lighting. 


Iron and Coal Trades.—The local iron trade fully main- 
tains the improved tone noticed for some time past. The 
pig-iron trade, although of less proportions than it was 
some time ago, has recently increased considerably. 
Ordinary bars are quoted 7/. at makers’ works; best, 
7l. 10d. ; best best, 8/. 10s. Horseshoe iron best is quoted 
7l. 10s. ; double best, 8/.10s. ; and treble best, 10/. Ordi- 
nary rods are 7/. 10s.; best, 9l.; best best, 10/.; and 
treble best, 117. at works. Ordinary angles run from 7/., 
and best from 8l. ; tees running from 6/. 10s. upward, ac- 
cording to quality. Common plates are now quoted at 8/. 
mis, boiler from 8/, 10s., and best best fiom 9/. In 
the steel trade business also is brisk ; billets are quoted 
from 5/. 15s. spring steel from 6/., and rods from 61. 5s, 
Affairs in connection with the coal trade are also ina 
hopeful condition. Silkstones now run from 9s. 6d. at 
the pits, and Barnsleys from 7s. 6d. 


Shefield Trade with Fore'gn Countries.—The Master 
Cutler, taking advantage of the presence in Sheffield of 
Mr. C. M. Kennedy, CB. head of the commercial depart- 
ment of the Foreign Office, arranged a meeting with him of 
representatives of the Cutlers’ Company and Chamber of 
Commerce. Mr. Kennedy has rendered most valuable 
service to the Cutlers’ Company and the Chamber of 
Commerce, and through them to the trade of this town ; 
and his visit to Shettield as the guest of the Master 
Cutler was regarded as opportune for discussing various 
matters in connection with the foreign trade of the town, 
which are likely to mature in a short time. It is hoped 
that good results will accrue from the interview which 
took place at the Cutlers’ Hall. 


Important Movement Amongst the Coke Drawers.—On 
Saturday evening a meeting of the representatives of the 
South Yorkshire coke drawers was held at Barnsley for 
the purpose of considering the present position of affairs 
and the desirability of taking steps for securing a further 
advance in wages. All the coke drawers of South York- 
shire were represented. It was decided that the men, as 
a body, should join the Yorkshire Miners’ Association, 
who were ready to receive them, and that on the first 
“making up” day in October 10 per cent. advance in 
wages be demanded. If not conceded, the men’s notices 
to be handed iy. The policy of the Yorkshire Miners’ 
Association now is that all employed in the coal trade 
shall be'ong to it. 





NOTES FROM THE SOUTH-WEST. 

Coal Mining tn the South-West.—The report of Mr. J. 
S. Martin, inspector of mines for the south-western 
district, has just been issued for 1888. Mr. Martin reports 
that the total number of persons employed last year in the 
district under the Coal Mines tee Act was 36,151, 
showing an increase of 160 as compared with 1887. There 
were 288 mines in operation in the district during 1888. 
The total quantity of mineral raised was 9,970,573 tons, 
showing an increase of 205,056 tons as compared with 
1887. Of the whole output of last year 9,840,400 tons 
were coal (an increase of 195,485 tons), 103,539 tons were 
fireclay (an increase of 15,231 tons), 18,979 tons were iron- 
stone (a decrease of 3424 tons), and 7655 tons were other 
minerals (a decrease of 2236 tons). The number of fatal 
accidents last year was fifty, attended with the loss of 
fifty-five lives ; these figures when compared with those 
for 1887 show a decrease of three accidents, but an increase 
of one in the number of lives lost. There were 267 non- 
fatal accidents reported in the district last year ; by these 
accidents 277 persons were injured. Nine lives were lost 
last year by falls of coal and sides, twenty by falls of stone 
and roof, three by suffocation by white damp, six by shaft 
accidents, &c. 


Cardif.—A satisfactory business has been passing in 
steam coal. The demand for the best qualities has been 
good, and prices have been firm all round. The best 
qualities have made 13s. 6d. to 14s.; good dry coal, 
12s. 3d. to 12s, 6d. ; and Monmouthshire, 11s, 3d. to 11s. 6d. 
yverton. The demand for house coal is improving ; No. 3 

hondda has been firm at 11s. 3d. to 11s. $d. per ton for 
large and 9s. 6d. per ton for small. The demand for coke 
has been brisk ; foundry coke has made 21s. and furnace 
19s. 6d. to 20s. per ton. Patent fuel has been taken 
readily at late rates. The manufactured iron and steel 
trades are active, and prices have shown an upward 
tendency. Heavy section steel rails have made 5J. 5s. to 
5l. 10s. per ton; and light section ditto, 67. 10s. to 6U. 15s. 
per ton. 


The Barry Dock.—Some difficulty has been experienced 
by vessels in entering and leaving this dock. The outer 
entrance of the dock has been so constructed that, in 
certain states of the tide, a sharp current flows inwards 
from the sea in a cross direction towards Cadoxton Pill ; 
and Mr.T. A. Walker, the contractor for the dock, has been 
entrusted with the construction of an embankment from 
the dock wall about 100 yards above the eastern jetty or 
~ across the Pill in the direction of the upper entrance 

nk, 


The “ Blanche.”—The third-class cruiser Blanche was 
launched at Pembroke on Friday. She is a twin-screw 
steel vessel sheathed with wood and_coppered, so as to 
be available for distant service. She is 220 long by 35 ft. 
beam, and her burthen is 1580 tons. Her engines, by 
Messrs. Earle and Co., of Hull, are to work up to 3000 
horse-power indicated, and she is expected to steam on 
occasion at the rate of nearly 19 miles per hour. Her 
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ordinary speed at, sea will not, however, exceed 16} miles 
per hour. Working at economical speed, she will run 
3400 miles with the 160 tons of coal which she will carry 


MISCELLANEA. 


THE stockholders of the Thomas Iron Company, the 


in her bunkers. Her estimated cost is 80,000J. The | principal works in the Lehigh Valley a have 


Blanche is a sister-craft to the Barracouta, the Barossa, 
and the Blonde ; and like them she will have a pair of 
funnels placed together athwartship and a light fore-and- 
aft rig. Her armament will consist of six 4.7 in. quick- 
firing guns, four 3-pounder quick-firing guns, and two 
machine guns, together with two torpedo-launching tubes. 


Coal Tips at Bristol.—The timber trade of Bristol has 
forwarded a memorial to the Bristol Town Council pray- 
ing for the provision of an experimental coal tip. 


Workmen’s Trains on the Mid'land.—On Friday even- 
ing a meeting of the working men of Fishponds, Downend, 
Staple-hill, and Mangotsfield, was held to take into con- 
sideration the conditions under which they now travel to 
and from Bristol, and to petition the Midland Railway 
authorities for an extension of the present facilities for 
travelling between Fishponds and Bristol, so as to enable 
those holding working men’s cheap tickets to travel on 
the line by any train during the day. A memorial upon 
the subject was agreed to. 


South Wales Coal and Ivon.-—The foreign exports of coal 
from the four principal Welsh ports in August were :— 
Jardiff, 639,878 tons ; Newport, 171,513 tons ; Swansea, 
86,892 tons ; and Llanelly, 13,203 tons ; making an aggre: 
gate of 961,486 tons. The exports of coal coastwise last 
month were :—Cardiff, 133,242 tons; Newport, 86,843 
tons; Swansea, 62,330 tons; and Llanelly, 6750 tons: 
making an aggregate of 289,165 tons. The exports of iron 
and steel from the four ports in Augusts were :—Cardiff, 
5348 tons ; Newport, 12,4425 tons; Swansea, 1,068 tons ; 
and Llanelly, nil; making an aggregate of 18,8534 tons. 
The exports of coke from the four ports in August were :— 
Cardiff, 5710 tons; Newport, 95tons ; Swansea 205 tons ; 
and Llanelly, nil; making an aggregate of 6010 tons. 
The exports of patent fuel from the four ports in August 
were :—Cardiff, 21,683 tons ; Newport, 4461 tons; Swan- 
sea, 24,185 tons; and Llanelly, nil ; making an aggregate 
of 50,329 tons. The aggregate shipments of coal from 
Cardiff in the first eight months of this year were 6,802,973 
tons ; of iron and steel, 44,111 tons ; of coke, 50,953 tons ; 
and of patent fuel; 178,027 tons. The aggregate exports 
of coal from Newport in the first eight months of this 
year were 2,087,629 tons; of iron and steel, 93,101? tons ; 
of coke, 3205 tons; and of patent fuel, 40,064 tons. The 
aggregate exports of coal from Swansea in the first eight 
months of this year were 1,092,765 tons ; of iron and steel, 
4468 tons; of coke, 1677 tons; and of patent fuel, 282,271 
tons. The aggregate shipments of coal from Llanelly in 
the first eight months of this year were 161,931 tons ; and 
of iron and steel, 3,900 tons. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on ’Change was only thin, and the business transacted 
was not extensive, but the tone of the market was 
cheerful, having recovered considerably from the relapse 
in prices which followed the publication of the iron- 
masters’ returnsfor August. Buyers were more desirous 
to do business than they have been for the past few days. 
The general quotation for prompt f.o.b. delivery of 
No. 3 g.m.b. Cleveland pig iron was 43s. 74d., and many 
people imagine that there is a great probability of 45s. 
being realised for prompt delivery of this quality before 
the close of September, as No. 3 is scarce aud the warrant 
stores are being very largely drawn upon. Grey forge 
is in good demand at 42s. 9d., and some difficulty is 
experienced in obtaining a sufficient supply of this quality 
to meet immediate requirements. Owing to the pena’ | 
of vessels, shipments up to date this month are only small. 
On Monday night Messrs. Connal and Co., the warrant 
storekeepers, had instock at Middlesbrough 180,054 tons of 
pig iron, being a decrease on the week of no less than 2866 
tons. East coast hematite pig iron is in good demand, and 
is quoted 55s. per ton. Producers of all kinds of manufac- 
tured iron goods are very busy, and are likely to be in this 
satisfactory condition for some time to come. Prices are 
stiff and have an upward tendency. Common bars are 
6l. 5s. ; best bars, 6/. 15s.; and best best bars, 7/. 15s. 
all less the usual discount. Iron  ship-plates are 
61. 7s. 6d. ; boiler plates, 7/. 7s. 6d.; and pm angles 
6’. less 24 per cent. Heavy iron rails are generally 
quoted 5. 5s. at works, and some firms ask 5l. 10s. 
Steelmakers are very actively employed, and inquiries 
are pretty numerous. Steel ship-plates are 7/. 5s. ; 
and angles 6/. 15s. per ton. Ironstone has recently 
been advanced about 9d. per ton, and this fact will 
considerably increase the cost of producing pig iron. 
Everybody interested in the staple industry of Cleveland 
regards the immediate future as very bright, and freely 
express the belief that quotations will not only be fully 
maintained, but that they will steadily advance for some 
time to come. 


Engineering and Shipbuilding.—Engineers and _ ship- 
builders are as busily employed as ever, and inquiries 
concerning new vessels are better than they were a little 
while ago. Nearly all the firms are well booked ahead, 
and have orders on hand which will keep them fully 
occupied well into next year. 


The Coal and Coke Trades. —There is an excellentdemand, 
and prices ave maintained. The Northumberland miners 
are again agitating for an advance in wages, and have 
intimated to the employers that a rise of 5 per cent. 
would be very satisfactory. 





 B- 
ecided to accept the proposals of an Englis 


1 syndicate 
for the purchase of the works. 


With reference to a recent announcement in these 
columns, Mr. Arthur H. Bateman, of Westcombe Hill, 
East Greenwich, S.E., desires us to state that he is con- 
tinuing the manufacture of emery wheels on his own 
account. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending Sept. 1, 
amounted, on 16,083} miles, to 1,503,562/., and for the cor- 
responding period of 1888, on 15,990} miles, to 1,429,806/., 
an increase of 93 miles, or 0.5 per cent., and an increase 
of 73,756/., or 5.1 per cent. 

We would remind our readers that the annual meeting 
of the Congress des Chemins de Fer, will be commenced 
to-morrow at Paris, the place of meeting being the Palais 
de l’Industrie, Champs Eetysées. The programme of the 
meeting, which will extend over to the 23rd inst., was 
dealt with in our issue of July 26 last. 


The commission which was appointed, some time ago in 
America, to report on the means of crossing the Harlem 
River, have unanimously decided in favour of a tunnel, 
which will be about 450 ft. long, with approaches on a 
3 per cent. grade 1800 ft. long. The cost of the work is 
put down at 2,000,000 dols., which does not seem to leave 
a large margin for contingencies. 


Recognising the difficulty that is experienced in keep- 
ing fire pails constantly full, an American inventor has 
proposed to cover the pail with an air-tight sheet of tin 
foil, which, whilst preventing the contents from evaporat- 
ing, can, when wanted, be easily broken through by the 
hand. In order to anticipate the almost equal difficulties 
that may arise from the freezing of the contents, brine, or 
some similar liquid may be used for filling the pails in 
place of water. 


The Government of India have sanctioned a deputation 
of two executive engineers to make a survey of the Shan 
States during the coming cold season, and to report on 
the practicability and advisability of constructing a rail- 
way to the Salwen frontier. Active operations on the 
Moo Valley Railway, which will be eventually prolonged 
to Bhamo, will commence in October. Some difficulty is 
apprehended from the Wuntho Tsawbwa, whose territory 
will be traversed by the line. 


On Friday last, the 6th inst., a dinner was given by the 
engineering profession of the Tyne district to Mr. J. P. 
Hall, who is leaving the managership of the engine works 
of Palmers’ Shipbuilding and Iron Company, Limited, to 
take up the position of managing director in the firm of 
Messrs. John Penn and Sons, Limited, Greenwich. The 
dinner was a great success, and was presided over by Sir 
Benjamin Brown, of Messrs. Hawthorn, Leslie, and Co., 
Limited, Newcastle. 


In a report published by the Minister of Public Works, 
it is stated that the total length of tramways open for 
traffic in France at the close of last year was 455 miles, or 
only five miles more than at the end of the previous year. 
The total cost of laying down these lines was 5,650,117/., 
or about 12,000/., per mile. The gross receipts for 1888 
were 1,428,000/., and the expenses of working 1,161,000/., 
leaving a net profit of 267,000/. The cost of working 
represented 81 per cent. of the gross produce, and the 
interest on the capital invested averaged 4.71 per cent. 


M. Marcel Deprez has communicated to the Paris 
Académie of Sciences an account of the electric lighting 
of the town of Bourganeuf (Creuse), which is done by 
vower Obtained from falls situated some 8.5 miles away. 

he installation has been at work for three months, and 
has required no repairs to be done to it during this period. 
The line is aérial and consists of a wire of silicium bronze 
five millimetres in diameter. It is totally uncovered, being 
insulated only at its points of support by porcelain insu- 
lators of the usual type. 


The administration report of the Bombay Port Trust 
shows that all branches of trade have increased. The 
expenditure has been 40,50,000 rupees, and the income 
43,00,000 rupees. With regard to the graving dock, the 
extreme length for docking is 530 ft. £ order to meet 
possible requirements of Government in docking armoured 
cruisers the bottom of the dock will be excavated to 
58 ft., much lower than will be necessary for any mer- 
chant vessel. The available depth for docking is 27 ft. 
3in. at high water. The width of the entrance is the same 
as that of the north-east entrance to Prince’s Dock, so 
that the largest vessel that can enter the latter will also 
be able to enter the graving dock. 


Chicago is making great efforts to induce the Congress 
to lovate there the American World’s Fair proposed for 
the Columbus celebration in 1892. An energetic com- 
mittee are getting stock subscribed by leading citizens, 
and all classes are taking great interest in raising the 
funds, it being necessary for preliminary expenses that 
5,000,000 dols. should be subscribed in 10 dol. shares. A 
sum of 3,500,000 dols. is already pledged, and the whole 
amount is required to be pledged by October. The 
Chicago committee are also corresponding with members 
of Congress with a good prospect of getting them to 
favour Chicago over New York for the location. One- 
fourth of Congress is reported as already pledged. New 
York has been almost dormant in the World’s ‘air move- 
ment recently, and has not yet adopted any plan. 


A ——? the Institute of Marine Engineers was 
held at the Langthorn Rooms, Stratford, E., on Monday 








Jevening, September 2, presided over by Mr. Wymer, 
senior engineersurveyor, Board of Trade, London district. 
Mr. W. J. Craig read a paper, specially for the junior 
section, entitled ‘‘ Scientific Triunities.” Preliminary to 
the subject matter of his paper the author referred to the 
paper on “‘ Pressure,” read by Mr. Macfarlane Gray at a 
previous meeting, and stated that the present paper and 
its title was an outcome of thought induced by Mr. Gray’s 
paper and remarks on the evening in question. The pro- 
ceedings terminated with an intimation from the chair- 
man that the syllabus of papers before him was made up 
from September 2 to February 23, 1890, the next paper 
being by Mr. R. Bruce on “‘ Radial Valve Gear ” on Sep- 
tember 26, followed by one in October by Mr. Jos. 
Williams on ‘‘ Forced Draught.” 


Whilst Her Majesty, during her recent visit to Wales, 
was at Palé, a deputation of the directors, managers, and 
men of the Brymbo Steel Company, Limited, waited on 
her by commandment, to give information about the work 
carried on at Brymbo. A number of fine art specimens 
of metal work, made from Brymbo steel, by Messrs. 
Strode and Company, of Osnaburgh-street, Regent’s Park, 
London, with some remarkable examples of deep stamp- 
ings by the Anglo- American Stamping Company, of 
Stourport, and some extremely fine steel sheets rolled by 
Messrs. E. P. and W. Baldwin, of the Walden Iron 
Works, near Stourport, were brought before Her Majesty, 
who was graciously pleased to accept some specimens of 
the art metal work. Afterwards the deputation waited 
upon their Royal Highnesses the Prince and Princess 
Henry of Battenberg, presenting the former with a 
hammerless sporting gun made of Brymbo steel by Mr. 
C. G. Bonehill, of Belmont Row, Birmingham, as a 
memento of their visit to Wales. 


At the annual meeting of the Clyde Navigat‘on Trustees, 
held in Glasgow on the 3rd instant, it was stated that 
for the year ending June 30 last the revenue was 
331,492/. 18s. 9d., being an increase of 19,997/. 17s. 3d. 
The ordinary expenditure had been 110,746/. 14s. 11d. : 
interest on debt, 173,142/. 14s. 7d. ; ground annuals and 
feu duties, 14,4307. 14s. 10d.—total, 298,320/. 4s. 4d. 
There was thus a surplus of 33,172/. 14s., of which 
20,4077. 9s. 7d. was carried to new works account, and 
12,7651. 4s. 10d. to sinking fund. The total expendi- 
ture under the head of new works account amounted 
to 64,325/. 2s. 6d. It was further stated that goods 
imported and exported amounted to 4,383,345 tons, 
being an increase of 299,036 tons, and that the tonnage 
arrived at the port was 3,410,591 tons, being an increase 
of 72,921 tons. It was further stated that since 1846 
5,050,9947. had been expended on new works, besides 
which the entire works had been kept in repair and paid 
out of revenne. 


Colonel Thuillier’s report on the progress of the surveys 
of India for the past year shows that the party employed 
on_the trigonometrical surveys has completed the 370 
miles remaining of the secondary triangulation along the 
east coast of India. The secondary triangulation was also 
carried out for an aggregate length of 270 miles by parties 
employed in Beloochistan, as a basis for topographical 
surveys in that region. The work of the geodetic party 
comprised the measurement of seven ares of longitude in 
Southern India, and the tidal survey party continued its 
observations with self-registering tide gauges at several 
stations along the coast, where tidal observatories are 
established, and connected with the operations of spirit 
levelling. Geographical surveys have been carried out 
vigorously in Upper Burmah, nearly 21,000 square miles 
having been surveyed and mapped on a half-inch scale. 
Reconnaissance along the Nepal boundary has supplied a 
rough basis for a more accurate and detailed survey of the 
northern frontier when an opportunity offers. Interesting 
additional information mei Bhootan and Tibet has 
been obtained from the adventurous travels of native 
explorers, trained and sent thither by the department. 
Of the new maps 4062 were published during the year, 
and heavy demands continue to be made for transfrontier 
maps, and maps of Upper Burmah. The photographic 
and lithographic offices show the large output of 1,203,861 
copies during the year, including high-class illustrations 
for archeological and other reports. 


A French military writer writes in the République 
Fran;aise as follows on the subject of melinite. His 
remarks are interesting but should be accepted with a 
considerable amount of reserve: ‘‘ Our shells for field 
artillery, as well as those for our forts and siege guns, are 
charged with melinite. What melinite is we do not know, 
and if we knew we should be very careful not to tell. 
Both the Italians and Germans have sent spies to discover 
the secret and to offer money for even the smallest 
fragment, but they have all been captured. All that can 
be said is that, according to a treatise published in 1882, 
melinite is composed of melted picric acid. But in the 
interval our artillerists have perfected the discovery of 
M. Turpin. They have made melinite a tractable pro- 
duct. The effects of this explosive were fully demon- 
strated at some experiments at the Fort of Malmaison in 
1886. Melinite is so safe that in three years only one 
accident has occurred, that at the arsenal of Belfort ; on 
the other hand, a hundred accidents have occurred from 
gelatine alone in thirty years. There has never been an 
accident in drawing the charges nor one from bursting in 
the gun. As much cannot be said for roburite, hellofite, 
or the other substances employed by foreign States. 
What will become of a fortification in face of this redoubt- 
able agent ? Some think and say they are doomed ; others, 
like General Brialmont, recommend the use of armoured 
circular forts. It is said that the shell will glance off 
these without doing any damage. But experiments at 
Chalons have shown that turrets enjoy no immunity 
against a close and continuous fire.” 
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THE BRITISH ASSOCIATION. 
For the third time during the period of its 
existence the British Association for the Advance- 
ment of Science meets at Newcastle-on-Tyne. It 
was in the north-east that the Association had its 
birth, the inaugural meeting being held at York in 


1831, and the Yorkshire Philosophical Society may 
fairly claim, if not the parentage of the Association, 
at any rate the bringing of it into the world. To 
Sir David Brewster may be ascribed the fame of 
begetting the British Association, for it was from 
his fruitful mind that the germ, which has since 
grown to so goodly a plant, first sprung. Faraday, 
Murchison, Lyell, Herschell, Whewell, Buckland, 
Babbage, Wheatstone, Airy, and many other names 
in the aristocracy of science stood sponsors to the 
infant Society, which was not only well born, but 
has been ever since most respectably connected, 
the greatest names in science having been enrolled 
among its members. 

In the second year of its existence the meeting 
of the Association was held in Oxford, a city where 
science has been in times past more neglected and 
flouted than in any other of like importance in the 
United Kingdom. 

Early in its career the Association visited New- 
castle, for it was in 1838 that we find the annual 
meeting being held in the great Tyneside capital ; 
not so great then, for the population was but 64,000 
souls. The Duke of Northumberland was President ; 
one of those ornamental figureheads it was con- 
sidered in those days necessary to have to give éclat 
to a scientific gathering. Science has since got out of 
the leading-strings of fashion, and can stand on its 
own bottom, so that a man must now have achieved 
fame in some branch of science before he attains to 
the dignity of President. If he be a lord at the 
same time so much the better, but indeed, in any 


be | case, the great ones of the intellectual world ruffle 


it so bravely that lordship is not so great a matter. 
There was a Section G at this first Newcastle meet- 
ing, although one may feel a little puzzled to know 
how subjects were found for the papers, judging by 
our present standard when we have a close week’s 
sitting, and can thenonly get through the list by rush- 
ing the readings towards the end in a most uncere- 
monious manner. Wooden viaducts and water 
works appear to have occupied the attention of 
the engineers collected, although there was some 
discussion on the laying of tram lines. Railway 
engineering was then in its first infancy, and visitors 
to the Station Hotel, had such an hostelry then 
existed, would not have been kept awake through- 
out the night by the diabolical shriekings of the loco- 
motives below. It was during this meeting news 
was brought that the Sirius had crossed the Atlantic 
under steam, which doubtless afforded members of 
Section G a fruitful subject of conversation. 

It was not for a quarter of a century that the 
British Association visited Newcastle again, and 
then, in 1863, it had a most appropriate and at the 
same time scientific President in Sir William Arm- 
strong. The highest attendance of members and 
associates, 3350, that had then been recorded were 
present at this meeting. The names Owen, Lyell, 
Murchison, Huxley, Maury, Cayley, Crookes, 
Jowett, Spottiswoode, Piazzi Smyth, Lubbock, 
and Sedgwick are amongst others on the roll of 
attendance, and show that it was not onlyin quantity 
thatthismeeting was notable. Sir William Armstrong 
delivered an address not only of great intrinsic 
interest, but of high literary value. The power of 
clothing his thoughts in eloquent language is a gift 
which Lord Armstrong has not lost with age, as all 
will acknowledge who have read his recent contri- 
butions to current literature. In his address of 
1863 he dealt largely with the subject of the dura- 
tion of natural coal supply, treating the matter ina 
thoughtful spirit, the address being none the less 
welcome, and indeed valuable, because it was not 
framed in that pedantic school of diction which 
many of the scientific lights of that day were so 
prone to affect. Lord Armstrong has taken a very 
active part in the organisation of the present meet- 
ing. As Professor Flower said in his inaugural 
address, ‘‘ considering the age usually attained by 
those upon whom the honour of the presidency 
falls, and the length of time which must elapse 
before the Association repeats its visit, it must have 
rarely happened that any one who has held the 
office is spared, not only to be present at another 
meeting in the town in which he has presided, but 
also to take such an active part in securing its 
success. ” 

For the present year’s meeting we have a Presi- 
dent who can claim no fortuitous aid from local 
connection or special appropriateness of the science 
he professes to the district. Last year at Bath, 
as unmechanical a city as one could well find, we 
had an engineer as President ; this year, in one 





of the greatest engineering centres of the world, we 


have in Professor W. H. Flower, a biologist, as a 
President. However each section has its own pre- 
sident, and it is in the sections after all that the 
real work of the meeting is done. 

It does not do, however, to let the great engi- 
neering characteristics of the Tyne district altogether 
overshadow all other claims to distinction ; and in 
his address Professor Flower vindicated the appro- 
priateness of his filling the presidential chair. The 
neighbourhood is associated with the names of 
Bewick, Johnson, Alder, Embleton, Hutton, 
Atthey, Norman, and the two Hancocks. 

The first general meeting of the present session 
was held in the St. George’s Drill Hall on the even- 
ing of Wednesday last, according to precedent, 
when the usual formal proceedings were gone 
through, the President of last year, Sir Frederick 
Bramwell, vacating the chair in favour of Pro- 
fessor Flower, LL.D., F.R.S., Pres. Z.S.; the 
popular director of the Natural History Depart- 
ment at the British Museum. We do not propose to 
give an abstract of the presidential address, in- 
teresting as it was, it being so far outside our own 
peculiar province. A large part was devoted toa 
consideration of the utility of museums, the author 
giving many instances, beginning with Ptolemy 
Soter, who founded a museum in Alexandria, about 
B.C. 300. 

In the Mathematical and Physical Section (A) 
the president is Captain W. de W. Abney, R.E. 
In B, Chemical Science, Sir Lowthian Bell will 
preside. Professor Geike is to take charge of the 
Geological Section, and Professor F. Y. Edgeworth 
the Economic Science and Statistics Section. Mr. 
William Anderson will preside in the Mechanical 
Science Section (Section G). 

The presidential addresses in the sections were 
the first items on the programme for yesterday. 
Such of these as most interest our readers we shall 
deal with later. In Section G there is a full list of 
papers, and some of the discussions promise to be of 
considerable interest. Mr. Anderson gave a most 
valuable address, in which he dwelt at considerable 
length with the molecular structure of matter, a 
subject the importance of which will be brought 
very closely home to him by his new position ; 
although, as is well known, this is no novel subject 
to him. Another interesting feature dealt with in 
the address was the use of petroleum for working 
prime motors. With these questions and others in 
the address we will deal in our next issue. 

The success of the lightning-rod discussion of last 
year appears to have been considered so much a suc- 
cess that ‘‘G” is going to amalgamate with another 
section in a joint discussion. It is the chemical 
branch, however, which is to join forces with the 
engineers this year. The subject is ‘‘ Blast Fur- 
naces,” and Sir Lowthian Bell will take charge of the 
discussion. Amongst other papers in Section G the 
following communications are announced: ‘‘Paper- 
Making,” by Mr. W. H. Richardson ; ‘‘ Water Gas 
in America,” by Mr. A. C. Humphreys ; ‘Railway 
Curves,” by Mr. A. P. Trotter; ‘‘ New Heat 
Engines,” by Professor Hele Shaw ; ‘‘ Level Plat- 
form at Sea,” by Mr. B. Lever ; ‘‘ Tests of Steel,” 
by Mr. W. B. Marshall ; ‘‘ Fouling of Ships’ 
Bottoms,” by Mr. Holzapfel ; ‘‘ Dynamos,” by Mr. 
J. Swinburne ; ‘‘ Electric Treatment of Sewage,” 
by Mr. W. Webster. Another, and very important, 
paper, by Professor Kennedy, on ‘‘ The Distribu- 
tion of Power by Compressed Air (Popp System),” 
we publish in extenso on another page in the present 
issue. There is also to be a paper on ‘‘ Steam Life- 
boats,” by Messrs. R. and H. Green. This doubtless 
refers to the vessel of this class which Messrs. 
Green have lately constructed at Blackwall, and 
which has been fitted with machinery for hydraulic 
propulsion by Messrs. Thornycroft. 

The first evening lecture will be given this even- 
ing by Professor W. C. Roberts Austen, F.R.S. 
The subject will be ‘‘ Hardening and Tempering of 
Steel.” This lecture will be one of great interest 
and importance, in which some facts of a novel and 
very surprising nature will be dealt with. On 
Monday, the 16th, Mr. Walter Gardiner will 
deliver a discourse on ‘‘How Plants Maintain 
Themselves in the Struggle for Existence,” a 
lecture which has, at any rate, a very popular 
title. The lecture to working men will be given 
by Mr. B. Baker, the subject being the ‘‘ Forth 
Bridge.” 

The list of excursions is as full as usual. For to- 
morrow there are trips to Morpeth and Mitford, 
Wallington, down the Tyne, under the direction of 
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Hexham, Prudhoe and Bywell, Corbridge and 
Marsden. On Thursday next the excursionists will 
go further afield, visits being arranged for Wark- 
worth and Alnwick, Berwick, Bamburgh, Howick 
and Dunstanburgh, Holy Island, Chillingham, 
Cragside and Rothbury, Romana Wall, Naworth and 
Lanercost, Middleton in Teesdale, Barnard Castle, 
and Rokeby and Middlesbrough. The latter ex- 
cursion will be a long day’s work, and will include 
visits to Bolckow, Vaughan, and Co.’s works, the 
Clarence Iron Works, the Newport Works. Sone 
of the visitors will go out to the South Gare Break- 
water and others to Saltburn. 

On the whole, the present meeting at Newcastle 
promises to be as interesting and instructive as its 
two predecessors. The only doubtful element is 
the weather, which at the time of writing does not 
promise well. 











PARLIAMENT AND THE NAVY. 

Tur Naval Manceuvres possess an advantage 
which may be thought collateral, but, more closely 
examined, will appear to overshadow all other con- 
siderations in real merit. They cause the general 
public to take an intelligent interest in the Navy, 
and understand somewhat the needs of this country 
for an adequate defence by sea. 

How far we are from possessing the latter the 
manceuvres recently concluded have well shown, 
and thoughtful people are beginning to turn their 
attention to the best means of finding a remedy for 
existing defects. 

One of the most valuable contributions towards the 
solving of this problem is an article from the pen of 
Mr. H. O. Arnold-Foster, entitled ‘‘ Parliamentary 
Misrule of our War Services,” which appears in the 
current number of the Nineteenth Century. Mr. 
Arnold-Foster is so sound a writer on matters con- 
nected with the services that we are delighted to 
find him on our side. Although a civilian he takes 
as great an interest in the welfare of the Army 
and Navy as the keenest soldier or sailor in the 
services. His experience of military and naval 
matters, both British and foreign, has been so wide 
that anything he says is sure to be received with 
respect, indeed there is hardly any speaker who is 
heard with more attention by soldiers and sailors 
when questions of military policy are under dis- 
cussion. 

The title of Mr. Arnold-Foster’s article clearly 
indicates the position he takes up. ‘‘ Parliamentary 
Misrule ;’’—it is at the bottom of all the troubles of 
the services. Of course there would be some 
troubles whatever the description of rule, for 
human institutions are all imperfect, but the 
degrees of imperfection vary, and at present the 
principles upon which the services are ruled, or 
misruled, are as bad as they well can be. What- 
ever degree of efticiency may have been reached is 
owing to the merits of individuals, and in spite of 
the system ; further, so long as the system lasts 
we cannot hope for improvement. Such briefly 
are, we think, the views of Mr. Arnold-Foster as 
expressed in his article. They strictly accord with 
our own opinions expressed in these columns on 
previous occasions. * 

Whilst stating that the present system of naval 
and military administration has not provided a good 
Army and Navy in the past, Mr. Arnold-Foster 
anticipates he may be reminded that if the services 
have not been all that could be wished they have 
at any rate been good enough for the purpose. 
This suggestion, he says, plausible as it may appear, 
has no real foundation, despite the undoubted 
successes of our soldiers and sailors in times gone 
by ; in fact these successes have been gained by 
the excellence of our troops and in spite of the 
system. 

It seems to us that there can be no such thing as 
military ‘‘ success,” of which we hear so much. 
There may be degress of military disaster, for to 
beat an adversary is better than to be beaten ; but 
whichever way the tide of battle turns war is a 
calamity. The general who wins fame, or even the 
soldier who gets a medal—and no wounds—may 
individually be successful, but for the country, for 
the army at large, there is no such thing as ** mili- 
tary success.” This misnomer has, however, become 
so stereotyped in our language that it is not to be 
avoided, and we shall speak of ‘‘ winning a battle” 
as glibly as if we really gained something by the 
slaughter and maiming of 500 or 5000 of our fellow 





* See ENGINEERING, vol. xlv., pages 217, 413, and 567 
ante, 





countrymen. It is from this point of view thus 
indicated that we should judge the conduct of those 
who administer military affairs. If we really 
gained—i.e., acquired something desirable—by war, 
we could afford to cede something, and need not 
require of our administrators so strict an account ; 
but whenever war comes it will be, as it ever has 
been, a vast calamity ; it is the duty of those whose 
province it is to prepare us for that day to reduce 
this calamity to the narrowest proportions. That 
can best be done by insuring to us ‘‘ military 
success. ” 

The Army and Navy exist only to fight—or to 
frighten. But either end is to be reached by the 
same means, by being efticient. ‘‘ War is their 
business,” says Mr. Arnold-Foster. ‘‘It may be 
a bad business,” he continues, ‘‘ but they have no 
other. If they are not good fighting machines the 
money spent on them is money wasted.” 

The words which follow are so much to the pur- 
pose that we will quote them verbatim. 


Of all the organisations which civilisation has called 
into existence, modern military organisations are perhaps 
those which require the most careful study and prepara- 
tion before they are put in motion, and for this reason— 
that their real work is never done except under circum- 
stances of the greatest stress and danger. 

The moment the machine is set in motion every part 
of it is put to the most violent and hitherto unfelt strain. 
The art of preparing for this strain is in our time one of 
the most highly specialised of all arts; it requires the 
study of a Gila —aliechate concentration of faculty, 
perfect unity of purpose and design, and a complete 
adaptation of means to ends. 


The author then proceeds to draw a parallel 
between the way the management of the services 
are conducted by political influences, and what is 
the proceeding in the case of industrial enterprise. 
His illustration hits off the case so exactly that we 
shall make a still longer extract : 


Let our example be a great iron works. We begin by 
appointing as its manager a gentlemen who has hitherto 
been favourably known among a small circle as a fair 
water-colour artist. This gentleman is installed in his 
responsible office for an uncertain period, which varies 
according to an unknown and incalculable law, from 
five days to five years. The former period is nearly lon 
enough for him to learn his way about and even to pic 
up the technical terms of some of the articles he has to 
deal with. 

Under the orders of this gentleman we place half a 
dozen other gentlemen, who have all of them had more 
or less acquaintance with some department of the busi- 
ness, and we limit the term of their appointment to 
that of the eminent amateur who has selected them, for 
reasons good, bad, or indifferent, as his coadjutors. At 
the end of this term, whether long or short, managers and 
assistants are sent to the rightabout. Sometimes the 
manager has learnt to understand a little, a very little, 
about the first elements of the business—more often he 
has not. Sometimes his assistants have had time and wits 
enough to rise from the subordinate position of workers 
to the far more difficult post of administrators—but not 
often. Are these conditions under which a sane man 
would anticipate a success for the business ? 

In this way, by analogy, does Mr. Arnold-Foster, 
with humorous irony, illustrate the procedure by 
which we elect to govern that factor in our national 
existence on which depends our very survival 
amongst nations. The comparison is only too 
accurate. The description of the method of proce- 
dure is still better. Referring to his analogy of 
the iron works, he continues: 


Now let us carry the illustration a little further. Let 
us imagine that a certain definite piece of construction 
has to be undertaken. A bridge has to be built to span 
the Indus at Sukkur. The managers, qualified to the 
extent just mentioned, undertake the contract. .. . 
Having got their measurements and worked out their 
estimates, find that from bank to bank is 1000 yards, and 
that the cost of the ironwork which will connect the two 
points is 500,000/. They immediately go to the share- 

olders. They submit neither their measurements nor 
their plans, and instead of naming the sum they require, 
they say to the shareholders’ meeting, ‘‘ Give us 250,000/., 
for we have a contract to carry out on your behalf.” 

The shareholders, who have no more knowledge of 
bridge building than they have of Arabic, approach the 
problem from their point of view. 

One of them says, ‘‘ I have a bridge in my back garden 
which is 50 ft. long. I think that is a very good fength 
for a bridge. If you make a bridge at all, that is the sort 
of bridge it must be.” Another says, ‘‘ Bridges are a mis- 
take; my idea is that a ferry is the only reasonable 
way of getting across the river.” A third entirely 
approves of the idea of a bridge in —— but is of 
opinion that it is no use beginning to build it until 
some one is actually waiting to cross. Then some intelli- 
gent spirit points out that though he knows nothing about 
the merits of this particular contract, yet it must be a bad 
one because the present manager has made it. And, 
lastly, to cap all, a general vote of those present is given 
in favour of reducing the amount of the propesed expendi- 
ture to 100,000/. 

Then one more touch and the picture is complete. A 





single pier of the bridge is built, or a single arch is con- 
structed. The money, every farthing of it, is as purely 
wasted as if it had been dropped into the middle of the 
stream, and when all is done the critics rest satisfied from 
their work and gloat over the practical economy they have 
effected. 

We have not space to follow the author in all the 
examples drawn from actual practice with which he 
enforces his parable. Those who best know the 
inner working of what are called the “‘great spending 
departments” —the term will illustrate the attitude 
of mind of many towards the Army and Navy— 
will soonest recognise its truth. We must, how- 
ever, indulge in another quotation. 

Some years ago a certain First Lord of the Admiralty 
made a public statement that no money was required for 
the Navy beyond the ordinary grant, then fixed at starva- 
tion point. What he said in public he also maintained in 
private . . . he went out of his way to declare that more 
money was not wanted, and could not with advantage be 
spent. It was in December of the same year that the 
same minister came down to Parliament and coolly in- 
formed the House that he must have 6,000,000/. to enable 
the Navy to go to sea, and only five months later the same 
minister was asking for 5,000,0007. more to enable the 
Navy to do the only thing in the world for which it exists, 
namely, to go to war. 

Here is another case quoted in the article. A 
high official is examined before a Royal Commis- 
sion. He is asked whether he considers the money 
granted for a certain purpose is sufficient. He 
says ‘‘ No, it is entirely inadequate.” The follow- 
ing is a summary of the rest of the examination. 

Q. What was the amount you thought necessary ? 

A. 800,000/. 

Q. What was the amount you asked for? 

A. 200,000/. 

Q. What was the amount you got ? 

A. 120,0002. 

Q. Why did you ask for one-fourth of what you knew 
Was necessary. 

A. I did not think the House of Commons would give 
the full amount. 

The House of Commons is chiefly to blame. It 
looks on the Navy simply as a pawn in the political 
game; an unimportant one too, for the House 
nearly always empties directly the Navy Estimates 
come on. The public are to blame too. It is idle 
to say the People of England never grudge money 
for the support of the Navy ; that is not the question. 
The people should force the administrators to 
administrate properly. How far this is from being 
the case nothing could better prove than the 
instances Mr. Arnold-Foster puts before us. But 
the People of England—with a capital P-—do 
grudge the money spent on the Navy. They may 
never acknowledge their meanness in so many 
words. That is not our habit; but, so long as 
budget considerations—questions of taxation—are 
the chief factors in an election, the fact remains. 
Ask any local wire puller which would be the most 
effective hustings cry, ‘‘a penny off taxation,” 
or ‘‘ an adequate Navy.” If he honours you with 
his confidence he will not pause long to reply. 

‘*The state of the Navy ” will never receive much 
attention from Parliamentarians, unless it be made 
a great political question. That is not a desirable 
thing, but it would be better so than it should be, 
as at present, a small political question. 

Here is another quotation from Mr. Arnold- 
Foster’s article : 

It was only during the present session that a member 
of the House of Commons deliberately opposed an addi- 
tion to the Navy on this ground. “tide not,” he said, 
“object to increasing the Navy, but I say we ought to wait 
to do so until we are threatened.” 

Such criminal ignorance as is revealed in this 
statement well illustrates the attitude of mind of the 
ordinary member of Parliament. It is the duty of 
every citizen to know something of the state of the 
country’s defences, just as it is every man’s duty 
to keep himself in sound health ; the greater his 
power and influence the more pressing the duty. 
How large a measure therefore rests with the very 
men who vote the money for those purposes, how 
miserably they neglect it, is patent to the most 
casual newspaper reader. But once let the stress 
of serious war be felt, and how soon would the 
trivialities and shams which now so largely occupy 
the time of our legislators be swept aside. 

Of late years we have heard at times a good deal 
about ‘‘bloodguiltiness,” butcan there be bloodguilti- 
ness more heinous than that of which one’s fellow 
countrymen are the victims ? There is not a minister, 
there is not an ordinary member of either House of 
Parliament, a departmental official, or pushing 
placeman, who has subordinated the wants of the 
services to the gaining of money or power, who will 
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not have the slaughter of hundreds of his fellow- 
countrymen on his conscience, whenever we are en- 
gaged in a great war. Every indication points to our 
next naval war being a war to the death, for we shall 
have to fight for our very means of subsistence. 
Whether we come out victorious or not, the inade- 
quate state of the Army and Navy must entail the 
loss of soldiers and sailors who would otherwise be 
spared. As it was twenty-five years ago in the 
Crimea, as it was with France when she met 
Germany, so will it be with us when next we meet 
a strong foe; unless we alter our system—unless 
we cease to make the administration of the Army 
and Navy the price of political success. 

We cannot plead, either, that we have not been 
duly warned. Our naval manceuvres—which formed 
for a time the excitement of the hour, but the 
lessons of which are so soon being forgotten—the 
Zulu war, the Egyptian campaign, every little war 
with savage tribes in which we are engaged, all 
emphasise our unreadiness, ‘‘ There was not,” to 
quote Mr. Alnold-Foster once more, ‘‘a single 
entire regiment sent to the front during the Egyptian 
war, there was not a battery left in England which 
could drag its guns to the barrack-gate, or a battalion 
that could muster two-thirds its roster.” 

It is said the deep-seated disease requires violent 
remedy. Will this disease of apathy, which has 
spread its baleful influence over the British nation, 
only be eradicated by a great defeat? and will not 
repentance then come too late? No nation ever 
stood ona more artificial basis. 

We have no innate recuperative power, such as 
France. We cannot even supply ourselves with the 
bare necessaries of life. Destroy our maritime 
supremacy and we starve. How long shall we let 
the pillar of that supremacy be the plaything of 
political factions ? 





THE INTERNATIONAL CONGRESS OF 
ELECTRIOIANS AT PARIS. 
(Continued from page 285.) 

EtecricaL Units AnD ForMULz. 

On Wednesday, August 21, Mr. Preece carried 
his proposals for watt and kilowatt as practical 
units ; for the exact definitions of these units we 
refer to the concluding meeting which sanctioned 
the resolutions of the sections. Mr. Preece was 
not so fortunate with his unit of surface illumination, 
the ‘‘lux” being the illumination produced by a lamp 
of one Carcel power at a distance of one metre, 
which is practically the same illumination as that 
afforded by an English standard candle at a distance 
of 1ft. There is a great deal to be said in favour 
of this photometric unit. It concerns directly that 
which is practically of most importance in any 
source of light—the amount of light which a lamp, 
whose absolute candle-power alone does not settle 
its value as an illuminant, imparts to a certain 
surface at a certair distance ; it is probable, sooner 
or later, that such a unit will be adopted. The 
question of abbrevations was then once more touched 
upon, and M. Guillaume tried to bring about an 
understanding as to the use of the decimal comma 
and point, the former by the French and Germans, 
the latter by the English. It is only a minor 

question, but it has its interest. 

M. Wullieumier gave an account of his determina- 
tion of the ohm by means of the electro-dynamo- 
metric method of M. Lippmann. The resistance 
of a German silver ribbon, 34.72 metres long, 
1 centimetre wide and 3 millimetres thick, was found 
at 19 deg. equal to 0.301889 x 10° c.g.s. units. The 
comparison with the three standard ohms of the 
Bureau International des Poids et Mesures, grouped 
in parallel, yielded 0.302650 ohm, hence the true 
ohm would be represented by a mercury column of 
1 square millimetre section and of 106.27 centi- 
metres length. As to the permanence of these 
standard ohms, M. Carpentier reported in the con- 
cluding meeting that the deviations observed, at 
repeated examinations by himself and M. Benoit, do 
not exceed the errors of observation. The sensi- 
bility of the electro-dynamometric method is very 
great ; to settle absolutely what precision can be 
realised, M. Pellat remarked that he would have 
to construct another electro-dynamometer, and on 
Sir William Thomson’s proposal the section ex- 
pressed a formal wish that he should do so. 

Three of the Russian members made communica- 
tions ; Professor Goldhammer, of Kazan, on his 
researches on nickel, whose electric resistance, like 
that of bismuth, varies as the square of the intensity 








of magnetisation; Professor Piltschikoff, of Charkoff, 
on the theory of electrolysis, which should take 
into consideration the difference in the potential 
energies of the metallic molecules before and after 
the transport ; and Professor Stoletow, of Moscow, 
on actino-electric phenomena and the various 
hypotheses concerning these radiations. 

M. Pilleux claimed to have established a simple 
law on the relations between thermo-electromotive 
force E, difference of temperature T! T, and mean 
coefticients k and k', the variations of the electric 
conductibility of the two metals between these tem- 
perature limits: E=(k—k') (T'--T) ; Sir William 
Thomson pointed out, however, that the law did 
not hold exactly for pure iron, copper, silver, nor 
for alloys like German silver. 


Brrotar INpuctTIoN IN A RotatinG SPHERE. 


Professor Zenger, of Prague, contributed a 
very interesting paper on bipolar induction in 
rotating sphere, and described an apparatus by 
means of which the planetary movements can be 
imitated. On these induction effects M. Zenger 
bases the boldest speculations about cosmogony, 
which he briefly explained on Wednesday after- 
noon in the Bureau Central de Météorologie. 
A hollow brass ball is suspended by a_ long 
thread over the pole of a vertical electro-magnet; 
the thread is twisted so that the ball spins around 
its vertical axis, and the current is started. If the 
ball hangs normal to the axis of the electro-magnet, 
no effect becomes visible; if not, the induced 
currents tend to deflect the ball more and more, so 
that it describes a spiral line around the pole. 
After awhile a limit of deflection is reached, the 
ball turns more slowly, and finally the orbit becomes 
circular. If there are two magnetic poles placed 
side by side, the final orbit is an ellipse, and the 
orbits may be observed by making the ball trace its 
path on smoked glass; the whole experiment was 
designed by Professor Zenger’s colleague, M. Pulnj. 
If magnets are placed near certain points of the 
orbits, phenomena are observed resembling the 
peculiar perturbations of the orbits of planets and 
comets. Hence M. Zenger wishes to replace the 
general law of attraction, which did not account for 
all movements in the universe, by electro-dynamic 
force. For such effects he needs a good conductor 
throughout space; this he finds in kosmetic matter, 
which at the low temperature of the universe 
becomes a perfect conductor in accordance with 
theory and the experiments of M. Wroblewski. 
Observations on the interconnection between sun 
spots, protuberances, magnetic storms, aurora 
borealis, the apparent motion of bright stars around 
dark central bodies, fit into this theory, of course, as 
well as they fit into some others. One objection 
may at once be raised ; the effects of gravitation 
are supposed to be instantaneous, electric effects 
propagate with a limited velocity. M. Zenger 
meets this objection by asking for proofs of the 
instantaneous character of gravity. 

In the second section, that of the Industrial 
Applications of Electricity, few of the papers com- 
manded great interest. Only a small number had 
originally been announced, but afterwards they 
multiplied, so that the chief point of the programme, 
the units, was settled the last hour at an extra 
meeting held on Friday afternoon. 


PHOTOMETRY. 


When the section was constituted on Monday 
morning it looked, almost, as if immediate adjourn- 
ment were to follow, until M. Crova offered his com- 
munication on Photometry, which he had intended 
for the following day. M. Crova desired definitions 
of the normal régime of an incandescence lamp, of 
its colour tint, and of its illuminative power. As to 
the first, he suggested the conditions (voltage) under 
which the lamp gives the normal colour tint of a 
Carcel or other standard lamp. The manufacturer 
should be required to state this normal régime for 
every lamp, a demand which is hardly feasible, as it 
depends upon the peculiarities of the installation 
and the respective charges for energy supplied, 
lamps, &c. Forphotometric measurements M. Crova 
compares the curved areas of the spectra, the 
length of the spectrum giving the abscisse, 
the intensities of the different rays of the ordi- 
nates as functions of the wave length. Sunlight 
and the Carcel lamp have a common ordinate at 
wave length 582, equal to a millionth of a 
millimetre, which can be realised by letting the 
light pass through a solution of iron and nickel 
chlorides, 22.321 grammes of FeCl, + 27.191 








grammes of NiCls dissolved in 100 cubic centi- 
metres of water at 15 deg. Cent. M. Crova’s sug- 
gestions were submitted to a committee, whose pro- 

osals were afterwards sanctioned by the Congress. 

he photometric comparison with the normal is to 
be effected in the following way: The intensity is 
determined for green rays of about 582 wave 
length by examining the light through a solution of 
5 millimetres thickness of the solution above men- 
tioned, which must be kept properly saturated with 
chlorine and must not be filtered ; this gives the 
intensity a. The intensity b of the red rays of 
\ = 657 is then determined by examining the light 
through a red glass of cuprous oxide. The quotient 


as P 
is called the degree of incandescence of a lamp, 


and the Congress recommends that this degree of 
incandescence should be stated, together with the 
corresponding illuminative power of any lamp, the 
latter to be expressed in the new decimal candle, 
referred to above. M. Crova himself does not 
favour the carcel as a normal for these photometric 
tests, as it has rather a reddish tint. Compared to 
the carcel, the red tint of the sun would be 0.5, 
that of Drummond’s limelight 0.94; hence M. 
Crova suggests a value between these two, for 
instance, 0.9 carcel. The horizontal intensity is 
determined by revolving the lamp about its ver- 
tical axis in the same photometer, which need 
not be of any special construction, a slide with the red 
glass and the cube containing the solution being 
added. Green glasses unfortunately cannot be 
employed instead of the chloride solution, as their 
spectra differ very considerably. M. Maré de 
Lépinay reminded the meeting that he had ex- 
pressed the relation between the total light in- 
tensity T and the photometric values of the red and 
green rays, by the equation T=Aa+ BA, in which 
aand fare constants to be experimentally deter- 
mined ; he has even succeeded in directly com- 
paring green and red lights by using very fine black 
rods and white screens. Besides these remarks, 
and those of M. Potier and of M. Picou, there was 
no further discussion of the photometric problems, 
no specialists being present. 


TRANSFORMER AND ALTERNATING CURRENTS. 


Professor Silvanus Thompson’s note on ‘‘ Con- 
tinuous Current Transformers,” sought to establish 
whether in those transformers, whose prototype is 
the Gramme machine of 1874, with two separate 
insulated coils, similar relations exist as to coeffi- 
cients of transformation and to self-induction or 
increase of the ohmic resistance of the secondary 
circuit, proportional to the resistance of the primary, 
as for alternate current transformers. We are 
pretty clear about the theory of the latter, whilst 
continuous current transformers, such as constructed 
by Messrs. Lawrence, Paris, and Scott, in Norwich, 
have received little attention, and are practically 
ae, in France. The first relation holds good, as 

oo 


= -1, and as further the electromotive force E, 
; 


es 

induced in the secondary lighting circuit is 
, 7 ATL 
E,=f,. @- {Rat R, @) Lis 


1 

where R, and R, are the resistances of the primary 
and secondary circuits, i, and iy the currents, C, and 
C, the respective number of active wires, and E, 
the electromotive force in the primary supply 
circuit ; and there is also an increase in the spurious 
resistance of the secondary circuit, as the term 
within the bracket shows, analogous to the self- 
induction effect in alternate current transformers. 
Professor Thompson altogether advocates the latter 
system, which has answered well in the small instal- 
lation at Ipswich, where the conversion is from 
1500 to 100 volts. 

M. Maurice Leblanc spoke of his yet untried 
alternate current motors, which seem to revert to 
older types, comprising as they do a ring field, 
inside of which revolves a Gramme armature pro- 
vided with commutator and brushes fed by alternate 
currents. The brushes themselves revolve, their 
holder being turned by a small synchronising alter- 
nate current motor. 

Ordinary alternate current motors, M. Leblanc 
thought, were difficult to synchronise and apt to 
develop dangerous currents, whilst those of Messrs. 
Ferraris, Elihu Thompson, and Tesla, which are pre- 
ferable in this respect, give a lower efticiency. Mr. 
Kapp reminded the author of how easily Mr. 
Ferranti and himself had maintained perfect syn- 
chronism in dynamos without iron. 

M. Jacquin read in abstract his inquiry into losses 
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by induction, &c., in cables for alternate currents. 
The total power supplied to the cable was measured 
by means of an alternating dynamo and a wattmeter, 
the power absorbed by the conductor was recorded 
by means of a continuous current dynamo; the 
power dissipated follows then from: P total = R T? 
+ Pdissipated. A lead tube absorbed 2 per cent. 
of R T?; cables sheathed with lead and iron 18 and 
even 35 per cent., which would, however, not re- 
present more than 2.8 per cent. of the station 
power. As concentric cables cost more than twice 
as much as simple cables, M. Jacquin recommends 
simple cables, so long as the conduit does not come 
too near telephone lines. Asecond paper, but not 
a new one, by M. Jacquin, dealt with the theory of 
alternate current machines with or without iron, 
and gave a great number of curves for a transformer 
of 7500 watts; these curves express intensity, power 
relations, &c., as functions of time, resistance, and 
output of the secondary circuit. 


BATTERIES. 


Wednesday was devoted to the discussion of 
batteries, chiefly accumulators. M. Reynier, in 
his paper on the ‘ Activity and Energy of Voltaic 
Couples,” sought to state the values of bat- 
teries, primary and secondary, in absolute mea- 
sures. The ‘‘activity” v is to be expressed as 


>. , P being the weight of the battery, g the accele- 
g 


ration, 9.81 metres, e volts, i ampéres ; v would 
represent velocity in metres per second, and be the 
rate at which the battery would lift its own weight ; 
the energy W as = » Q being the capacity in 
9 
coulombs ; thus W would represent a length in 
kilometres corresponding to the total energy stored. 
We quote the v and W of a few batteries : Daniell, 
v=0.017, W=16; Leclanché, v=0.002, W=3; 
Planté accumulator, v= 2.66 (greatest value found), 
W=1.50; Faure, v=0.14, W=2.5. The section 
did not appear impressed with the merits of these 
figures, though they may lend themselves con- 
veniently to graphic representation, and preferred 
the ordinary method which Professor 8. Thompson 
sketched out, with times as abscisse, and the in- 


tegrals f ee dt as ordinates. The discussion took 
org 


a general character. 

M. Pollak read his paper on ‘‘ Determination of 
the Constants of an Accumulator.” M. Pollak’s 
proposals are hardly feasible ; he calls on the manu- 
facturer to state the initial electromotive force and 
the lowest limit to which it may descend at the end 
of the discharge, the initial and final capacity, and 
the life of the accumulator in ampére-hours. All 
these points depend upon the treatment to which 
the battery is subjected, and the proposals found 
little support, although they were renewed on 
Friday, in the absence of M. Pollak, by M. 
Drzewiecki and Mme. Pollak, the only lady member 
of the Congress. M. Huber, of Hamburg, called 
attention to the custom of Dr. von Waltenhofen, 
who terminates the discharge when the voltage has 
fallen from 2.15 to 1.90, and added a few remarks 
of his own about accumulators. He places parch- 
ment between the plates, a plan which scarcely 
increases the resistance, and he perforates the plugs 
of active material, which hav2 thus space for expan- 
sion inward. The capacity of an accumulator 
should be referred to the active surface and not to 
the weight. The discussion became very lively 
when President Potier wished to learn and to 
decide which should be the positive and which 
the negative plate of an accumulator. There 
seemed to be more opinions than persons present ; 
and when Professor Forbes attempted to explain 
what we in England, or at least the electricians 
in England, call the positive plate, he was met by 
a storm of dissentient voices. Professor S. P. 
Thompson liked the terms anode and cathode for 
everything but for an accumulator, where, indeed, 
they would be misnomers for any one remembering 
the meaning of the prefixes ana and kata. In the 
original voltameter the current entered by the 
anode, went up that branch, down the other, and 
out by the cathode, ava meaning up and xara 
down ; but in the accumulator the current runs 
down the anode. Two votes were taken, but no 
understanding was arrived at, so that the question 
was adjourned till Friday, when the difficulty was 
settled without any debate. 

M. Drzewiecki’s ‘‘ New Chemical Theory of Lead 


FLAX SCUTCHING MACHINE; PARIS EXHIBITION. 
CONSTRUCTED BY THE COMPAGNIE DE FIVES-LILLE (NORD). 
(For Descrintion, see Page 317.) 





Accumulators” protests against the double sul- | in case of urgency be able to furnish 500 ampéres 
phating theory and creates a new peroxide of lead, | for half an hour, still maintaining the same voltage, 
Pb,O;, whose right of existence is admitted by | i.e., 1.86 volts per element ; the battery should 
Professor Mendeleeff, which during the charge | be charged in five hours at 200 ampéres and have its 
is transformed into perplombic acid, H.Pb,0,. | normal efficiency ; when charged by this current and 
During the recharge this acid falls into PbO, and | discharged at 100 amperes, the regulation should 
hydrogen peroxide, H.O,, the latter giving off| never allow the charging electromotive force to 
either all its oxygen, the hydrogen combining with | rise by more than 5 per cent. ; connections must 
the lead, or part of its oxygen leaving water, | be simple and handy, and permit of ready removal 
which is also formed by the oxidation of the hydro-| of plates and cells for repair; the insulation re- 
gen-lead pee According to this theory the | sistance must not sink below 10,000 ohms even in 
weights of the plates should decrease during dis- | the dampest weather ; the cells should be covered 
charge and not increase as is usually assumed. M.|and the boxes be made of unattackable material, 
Roux argued the formation of sulphates both during | glass appearing to be best ; larger boxes 12} in. 





charge and discharge. According to his own 
observations, the lead plate absorbs 1.41 grammes 
of sulphuric acid per ampére-hour, the peroxide 
plate 2.293 grammes, and altogether 3.7 grammes of 
ny oa acid are absorbed per amptre-hour. It is 
to be hoped that M. Drzewiecki will continue his 
researches, for the chemistry of our accumulators is 
yet in a backward state. 


were still more of a theoretical character, and are 
hence noticed here, although the paper was only 
read on Friday, without having been announced on 
the programme. A perfect accumulator should 


M. Faure’s remarks on ‘‘ A Perfect Accumulator” | 


|square by 55 in. long, are, however, preferable, 
| these being made of wood lined with lead. Mr. 
| Crompton recommended plates 0.275 in. thick, 
0.36 in. apart, in a liquid of from 1.2 to 1.24 
density ; the distance between the plates might be 
considered great, but it hardly increased the internal 
resistance, as M. Faure and others testified. 

Major-General Webber gave some particulars 
about the central station of the Electricity Supply 
Company at Chelsea. 

There remains only one paper on accumulators to 
be noticed, M. Béde’s ‘‘ Communication on a Com- 
bination of Steam or Water Heating and Electric 





have two unattackable plates, uniformly covered 
with active material. Only a third or a sixth of | 
the active material practically takes part in the, 
chemical reactions, but its whole mass serves as a} 
conductor. Planté’s plates had ample oxidisable | 


Illumination.” M. Béde advocates, on the ground 
of one winter’s experience near Paris, the utilisa- 
tion of the waste heat of a gas engine or non-con- 
densing steam engine—which wasteful as it is, he 
prefers for this reason—for heating the building. He 


material, but on too weak asupport, but the admix- | had the choice between separate light and heating 
ture of antimony strengthened the supporting! plants and a combined plant ; and he chose the 
plate. In calculating the electromotive force | latter with accumulators. The cost of the combined 
within the cell we must not forget that the reduced | plant would be about the same as that of the 
lead in its finely divided state is a much more) two separate plants, inasmuch as generators and 
active body and has a higher potential, as M. | dynamos need only be of half the capacity, if accu- 
Drzewiecki had observed, than ordinary solid lead, | mulators assist in lighting. The regulation was 
just as electrolysed antimony, in the form of a dry | left to an inexperienced mechanic who soon under- 
powder, explodes on being struck. | stood his work. One easily sees that such a plant 


Mr. Crompton’s paper on ‘ Accumulators” gave 
advice about lighting stations and especially about | 
accumulators in series and distribution at low pres- | 
sure. His recommendations were summarised in ten | 
rules. A battery of 54 cells should have sufficient | 


capacity to discharge 100 ampéres for ten hours with- | 





out the external voltage falling below 100, and should | 





answers for the winter when we want a good deal 
of steam, of light, and of heat. M. Béde assured 
his hearers, however, that the plant was also advan- 
tageous for the summer when less light is required, 
and then the heat can be utilised for washing and 
other purposes. 

(To be continued.) 
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Bexterum Coat Minine. 

THE production of coal in Belgium last year 
amounted to 19,218,484 tons, as compared with 
18,378,624 tons in 1887, showing an increase of 
839,857 tons last year. The average selling price 
last year was 6s. 10d. per ton, as compared with 
6s. 6d. per ton in 1887. It follows that the aggre- 
gate value of last year’s output was 6,480,723/., as 
compared with 5,906,9621. in 1887. The aggregate 
protit realised last year was 501,0541., as compared 
with 349,634/. in 1887, showing an increase of 
151,4201., or more that 40 per cent. last year. In 
the 19,218,484 tons representing the aggregate pro- 
duction of coal in Belgium in 1888 the Hainaut 
figured for 13,993,140 tons ; the province of Namur 
for 428,173 tons ; and the province of Liége for 
4,797,168 tons. The corresponding proportions in 
1887 were: Hainaut, 13,470,060 tons; Namur, 
359,255 tons; and Liége, 4,549,309 tons. The 
number of pits in activity in the Hainaut last year 
was 184, as compared with 180 in 1887; in the 
province of Namur, 13, as compared with 14 in 
1887 ; and in the province of Liége, 71, as com- 
pared with 74 in 1887. The aggregate number of 
pits in activity in the whole kingdom was accord- 
ingly 268 in each year. The number of workpeople 
employed in coal mining in Belgium last year was 
103,477, as compared with 100,382 in 1887. In 
these totals, the Hainaut figured for 76,635 and 
75,322 respectively. The annual wages paid per 
person employed averaged 341. 15s. in 1888, as com- 
pared with 32/. 12s. in 1887. 


PROGRESSIVE PRESSURE TRIALS IN LOCOMOTIVES. 


Mr. Dugald Drummond, locomotive engineer of 
the Caledonian Railway Company, is at the present 
time conducting some very interesting experiments, 
having for their object the determination of the 
effect of increasing steam pressures on locomotive 
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economy. As is well known, Mr. Drummond 
believes that a non-compounded locomotive engine, 
working at the same pressure as a compound, is more 
economical than the compound engine, and the ex- 
periments now in progress are to thoroughly test 
economy by progressive pressures. For two or three 
weeks past he has been running an engine under 
steam of greater pressure than the “ standard,” 
taking indicator cards and other data of the work- 
ing, and the results obtained have induced him to 
make a series of progressive pressure trials to in- 
vestigate the whole subject. He has secured six 
recently constructed non-compound locomotives of 
the ordinary type. In all respects they are alike 
and they are driven by thoroughly capable men. 
These engines he purposes putting on the Carlisle 
and Aberdeen trains, a route favourable for such 
experiments, as the speeds are variable, the 
maximum being over sixty miles an hour; and 
the total distance is 249 miles. The only respect 
in which they will differ the one from the other will 
be in the working pressure. Two of them will be 
worked at 150 1b. per square inch, two others to 
175 lb., and the remaining pair to 200lb. The 
advantage of duplication is obvious. Not only will 
cards be taken, but the coal consumption will be 
carefully noted, as well as revolutions, speed, and 
every other matter of interest, with grades, loads, 
and atmospheric conditions. The results of these 
trials will be of high interest and value, and we 
hope to be able to place them before our readers, 


BritisH v. AMERICAN STEAMERS, 

At the present time the line of steam communi- 
cation between San Francisco and Yokohama is 
worked by two companies, viz., the Occidental and 
Oriental Steamship Company and the Pacific Mail 
Steamship Company. The former is a British 
company and all its vessels are British built. The 


latter is an American line and all its vessels are 
American built, 


Both fleets are practically under 
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one management, however, each company running 
a boat alternately every seven or eight days. The 
distance between Son Piunalens and Yokohama is 
about 4800 miles, and the published time of steam- 
ing is nineteen days going west, surely a full allow- 
ance in these days of rapid travelling by sea. So 
far as the English company is concerned, the time 
allowed could evidently be curtailed, but the 


San Francisco to Yokohama, 
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Pacific Mail Company. } 
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American boats seem to find it more than they can 
manage. Taking the duration of the voyages of 
each steamer of both companies’ fleets in the months 
of April, May, and June last, we find the average 
time occupied by the British steamers to be seven- 
teen days, while that for the American steamers is 
twenty-one days ; so that the average of nineteen 
days is only maintained by the British boats making 
up for the time lost by the Pacific Mail Company. 


Tue LiverProo. WATER Works. 


From the report of Mr. George F. Deacon, the 
engineer to the Liverpool Water Works, it appears 


that the probable total cost of the Vyrnwy dam and 
the connections to Liverpool will be 1,832,3911., as 
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against 1,559,9961., the original estimate. If, how- 
ever, certain matters not included in the estimates, 
such as the purchase, as a matter of policy, of certain 
pieces of land, is included, together with the law 
charges, engineer’s fees, and other expenses of 
like nature, the total expenditure is brought 
up to 2,024,528). Taking the first-mentioned 
figures, the increase is due in the first place to an 
additional expenditure of 300,000/. for increasing 
the depth and capacity of the Vyrnwy reservoir, in 
order to comply with certain unprecedented and 
unforeseen clauses added to the Act of the Liver- 
pool Corporation Water Works on its passage 
through Daciionient. The aqueduct as a whole 
has cost less than the estimate of 957,7711., though 
the Board of Trade have required an unforeseen 
expenditure of 16,000/, for the construction of a 
tunnel under the Mersey not intended at the outset ; 
nevertheless it is thought that the total cost will 
not exceed 941,095/., a considerable saving. There 
is still 18,6811. worth of work to be done in con- 
nection with the reservoir itself, out of a total 
probable expenditure of 699,488/. On the aqueduct 
there is 68,7371. worth of work out of a total 
of 924,864l., the principal items of the future 
expenditure being 13,478l. for the Norton water 
tower, 11,8241. for the Weaver Navigation crossing, 
and 5276l, for the Oswestry Water Works. As to 
the Lake Vyrnwy itself, though the rainfall since 
the closing of the discharge valves in November 
last has been 14 per cent. below the average, 
and the statutory compensation water has been 
regularly given, the contents of the lake are 
now vbout 10,500 million gallons, and the area 
of its water surface 11,051 acres. The water is 
9 ft. below its overflow level, at which the contents 
of the lake will be 13,125 million gallons, and the 
water surface 1121 acres. During the rise of the 
water in the lake careful observations have been 
made of the dam, the deflection being found to be 
less than was anticipated, as was also the leakage 
from the dam and its foundations. 


ForetcN ENGINEERING ENTERPRISE IN Russia. 

The anti-forcigner policy, at present prevailing in 
Russia, has aliost completely put a stop to the 
foreign engineering enterprise so widespread during 
the reign of the late emperor, It is not simply 
that the Russian Government views with dislike 
the employment, even by private firms, of foreign 
labour and skill, but it has turned its back as well 
against foreign capital. The development of Rus- 
sian resourxs it desires to see accomplished by 
native mc ny as well as native talent, and notwith- 
standing that this implies slow progress, the authori- 
ties declare that they would rather see Russia 
advance ata sluggish pace under Russian auspices 
than have her future moulded by foreign hands. 
Hence, for the moment, foreign capitalists have 
very little consideration paid them, and not more 
than a couple of concessions have been granted this 
year, From a net-onal point of view this exclusion 
of foreign cap:tal and engineering skill is no doubt 
very praiseworthy, but we imagine its ultimate 
results are not properly appreciated by the Russian 
Government. The prosperity of Russia largely 
depends upon pastoral and agricultural products, 
which can only find a market abroad if they under- 
soll similar prcducts from America and the colonies. 
Formerly Russia almost controlled the European 
market in corn, hides, hemp, wool, tallow, and 
other similar products. At present, she does not 
enjoy even a partial monopoly in any one of them, 
and her exporters find it increasingly difticult to 
cope with the growing stream of produce from 
America, north and south, the colonies, and India. 
Every additional mile of railroad built in America, 
and every mile left unbuilt in Russia for want of 
capital, renders this struggle more acute. Last year, 
owing tote failure of the wheat crop in India and 
a bad harvest in America, there was a sudden 
demand of a heavy character for Russian corn, but 
the ‘* boom” was only ephemeral. This year trade 
is dull and depressed again, and there is every 
probability of a serious deficit. Capital naturally 
flows into channels which receive it the most 
readily. Tn Russia foreigners cannot run ranches ; 
gold min‘ng is practically closed to them, notwith- 
standing that Siberia contains the richest auriferous 
deposits in the world ; they are refused concessions 
for railways ; they are harried by the authorities if 
they start industrial enterprises, and are impeded 
if they attempt to buy up old ones. European 
capital, therefore, which twenty years ago was 
anxious to flow by millions into Russia, now | 





streams towards America, Australia, and *South 
Africa, creating everywhere a rivalry which already 
exercises a ruinously depressing effect upon Russia, 
A change for the better is hardly to be expected 
from a government which prohibits the perusal of 
Adam Smith’s ‘‘ Wealth of Nations,” and other 
similar books on political economy ; but the real 
sufferer is Russia herself, not foreign capital, which, 
rebuffed in Russia, has sought reproductive open- 
ings elsewhere, enriching Europe as well as America 
and the colonies. 


O1t aND Tron 1n NEw ZEALAND. 

The New Zealand Government have recently 
published a report upon the petroleum deposits of 
the Taranaki district, which apparently have a 
great future before them. The oil comes to the 
surface in many places near New Plymouth, besides 
impregnating the surrounding country to such an 
extent that farmers have had to abandon many 
wells, on account of the petroleum gushing into 
them with the water. To ascertain whether there 
was a probability of these oil deposits proving a 
mercantile success, the Government of New Zea- 
land deputed Mr. Gordon, inspecting engineer of 
the Mines Department, to visit the locality. Mr. 
Gordon made a careful survey of the country, and 
in his lengthy report he affirms that ‘ petroleum 
exists over a large area, and that it is only a ques- 
tion of boring to the requisite depth to get at the 
source.” The deposits have a twofold advantage-— 
if successfully developed they not only have at their 
disposal the Australasian market, now dependent on 
America for oil, but they would further provide 
with fuel the local iron industry, at present resting 
upon limited supplies of coal and charcoal. Along 
the shores of the Taranaki district stretch the 
famous iron-sand beaches of New Zealand, beaches 
composed almost entirely of pulverised iron ore. 
Countless millions of tons of this material lie along 
the western coasts of the North Island of New 
Zealand. The ore produces splendid iron, but is 
somewhat refractory. This would be a trifle, how- 
ever, if an abundant supply of cheap fuel were 
available for smelting purposes. This seems to 
be now forthcoming in the shape of petroleum. 
For some time past oil has been largely used for 
smelting in America, and there is no reason why it 
should not be successfully adopted in New Zealand, 
the Taranaki oil having plenty of body and being 
admirably adapted for fuel purposes. It may be 
noted that while the oil deposits of America and 
Russia are several hundred miles inland, those of 
New Zealand are actually on the coast, so close, 
indeed, that the beach at New Plymouth is pitted 
with petroleum oozings. What is now wanted is 
some trial drills to test the quantity and character 
of the oil supply. A few drills, in the vicinity of 
New Plymouth, ought to bring to the surface, not 
only enough oil to provide the locality with smelt- 
ing fuel, but also suflicient for several refineries. 
It is curious that while millions are invested by 
the public of this country in purely speculative gold 
mines, hardly any funds are devoted to sinking 
wells for petroleum in Burmah, Canada, and New 
Zealand. In America, hundreds of times over, a 
single well has proved as remunerative as a gold 
mine, yet although petroleum can be easily enough 
turned into gold, such is the demand for it, English 
investors have hitherto ignored petroleum under- 
takings. Presently they will rush into it, just as 
shippers have rushed into the oil steamer business, 
building sixty tank vessels in less than five years, 
after a prolonged period of similar indifference. 





INDUSTRIAL NOTES. 

Tue Trades Union Congress concluded its sittings on 
Saturday last. As Lord Beaconsfield once viata, 
it was the unexpected which happened. It had been 
prognosticated that the secretary would be censured, 
and probably be condemned and cashiered ; that the 
personnel of the Parliamentary Committee would be 
changed, and that the leadership would be handed 
over to the Socialists. None of these things happened. 
The secretary was re-elected without opposition, the 
vote of confidence having completely destroyed any 
chance for any other candidature ; the old members of 
the Parliamentary Committee were re-elected with 
one change only, less actually than in former years, 
and the old principles were reaffirmed. 

The question of the eight hours was warmly debated, 
but the motion for an Eight Hours’ Bill was rejected 
by 87 votes to 34. The vote for the eight hours’ day, 
apart from the question of legislation, was: In favour, 
63; against, 88; so that from neither point of view 
did the delegates support the present demand for an 
eight hours’ day. The other matters voted upon were 





resolutions in favour of increased inspection of factories 
and workshops, certificated competency of men in 
charge of engines and boilers, amendment of the law 
of limited liability, co-operation, and some more 
directly political measures outside the special domain 
of trades unionism. The old complaint was that these 
congresses, and trade unions generally, were somewhat 
ultra in their demands ; it now appears that they con- 
stitute the conservative element in labour struggles. 


The Ironfounders’ report, dated the 7th inst., shows 
that the society has reached a higher total of members 
than it ever before attained ; the total number at the 
end of August being 13,124. The total cash in hand 
was 28,301/., or nearly double what it was in August, 
1888. The state of trade is reported to be good, very 
good, moderate, or improving in 110 places out of 114 ; 
the good trade being shared in by 12,940 members out 
of a total of 13,124. Upon these reports the officers 
say: ‘‘ The tide of prosperity continues to flow, and 
the improvement in the iron trade is being shared in 
by all the iron-producing and manufacturing countries 
in the world.” The report then refers to the state of 
the iron industries in America, Belgium, Fance, and 
Germany, in all of which countries activity prevails, 
and prices have improved. After referring to the con- 
tinued and prospective prosperity in the shipbuilding 
trades, the report says: ‘‘ At Sheffield business all 
round is steady, with good prospect of further improve- 
ment. The present activity in the steel trade was 
never surpassed, nearly all the works are overflowing 
with orders, and makers are in a position to dictate 
prices. The engineering trades in Lancashire keep 
fully employed, whilst in the north-west engineers are 
so busy that deliveries are delayed. Wages among all 
classes of workmen are still rising.” The total 
number on the funds was 217; on sick benefit, 308 ; 
and on superannuation benefit, 534. Altogether the 
report is an encouraging one, especially for a society 
which has experienced such direful fluctuations in 
trade during the last forty years. 


In the Sheffield and Rotherham district the pattern- 
makers are still on strike, but some of them are being 
sent for, the advance being given, and those have 
resumed work. Many of the firms have conceded the 
3s. per week asked for, so that the strike is localised to 
a few firms only. The smiths, fitters, and turners are 
involved in the dispute. The iron and steel workers 
in the district are busily engaged in reorganising and 
strengthening their association, which had been allowed 
to go down during the depression in trade, with the 
usual results. 


In the Cleveland district the metal carriers employed 
at the furnaces at Port-Clarence have sent in their 
notices for an advance in wages, which, if the matter 
is not settled, may result in damping down the furnaces. 
The Blast Furnacemen’s Association consider the step 
ill-timed, but they agree generally with the demands 
of themen. The latter, it appears, took action without 
consulting the association. The firm of Messrs, 
Cochrane and Co., of the Ormsby Iron Works, 
Middlesbrough, are increasing the height and capacity 
of their blast furnaces, some of which are reputed to 
be the largest in the world. A new branch of trade 
is being started in the district, that of galvanising— 
thus competing with Birmingham and Staffordshire. 
A valuable new bed of ironstone has been discovered 
at Hartoft, near Rosedale, of superior quality, together 
with other minerals, stone, clay, ike. 


In the Staffordshire districts, north and south, the 
iron trade is in a very prosperous condition. In some 
departments they are pressed for orders, but some of 
the mills are only doing four turns in the week. Great 
efforts are being made to restart the Kidsgrove Iron 
Works, at the earliest possible moment. The colliery 
enginemen have determined to demand an increase of 
wages to the extent of 20 per cent.; wherever the con- 
cession is not conceded to strike and enforce it. Mr. 
Miles Settle, long the manager of the Madeley Coal 
and Iron Company, gave the men a good knife-and- 
fork tea, on the occasion of his daughter’s marriage. 
Miles Settle is one of those brave men, who in the case 
of a colliery disaster, are the first to volunteer to 
enter the pit. On two or three occasions he has nearly 
lost his life, being severely injured. 

The men at the Netherton Iron Works, by means of 
their excursion club, have been able to spend an ex- 
cellent holiday at Blackpool this summer. The firm 
gave them a generous donation towards the expenses, 
so that on winding up the accounts the committee were 
able to return a considerable sum to the men after all 
expenses had been paid. A summer outing of this kind 
is often less costly, and much more beneficial, than 
the usual Saint Monday, with its loss of time and of 
temper on both sides, through the inconvenience to 
others not similarly inclined. 

The hinge-makers at Ashton, in Mackerfield struck 
work a week since for an advance of wages. After 
some negotiations they consented to resume work at 
the old rates for four weeks, at the end of which time 




















Sept. 13, 1889.] 


ENGINEERING. 


317 








the advance asked for is to be conceded and paid. 
This arrangement is honourable to both parties, it 
averts the loss, inconvenience, and irritation that 
usually accompanies a dispute. 





The iron and steel trades in South Wales are just 
now in a state of ferment. The mechanics, enginemen, 
boilermakers, and stokers at Blaenavon, Cyfarthfa, 
Tredegar, and Ebbw Vale have given in their notices 
for an advance in wages. The number of men involved, 
at all the works, is about 8000. Besides which the 
men at Rhymney and Dowlais will doubtless follow 
the lead of the delegates at the works above named. 
No actual amount has been demanded, neither by the 
day, nor as a percentage upon present earnings, but 
the men complain that in some cases they only get 
about 17s. 6d. yd week of fifty-four hours, a Bae 
sum than is paid to the same class of men in any other 
part of the United Kingdom. The men do not we, 
to any association or union, but they have electec 
delegates to represent them on this occasion, and by 
these it was determined to give in the notices for an 
advance in wages all round. 





The colliery winders in the Cannock Chase district 
have determined todemand an advance in wages of 
20 per cent. They are now working under a scale, 
which provides for a six months’ notice on either side. 
But the men alleged that this arrangement is null and 
void, on the ground that for some time past the 
employers have not been paying the scale rate. The 
manifesto which has been issued is probably intended 
to raise this issue before any step is taken to give effect 
to their present demand. They also indicate their 
determination to go in for the-eight hours’ day. In 
the Manchester district the miners are taking action 
with respect to Sunday work. At the Pendleton and 
Agecroft Collieries of Messrs. Knowles and Son, some 
men have been discharged for taking part in the move- 
ment. The other men thereupon struck work until the 
men discharged are reinstated. The strike of colliers 
in the Somerset district is not yet over, both sides 
being stubbornly determined not to give in. But the 
dispute is being narrowed to a smaller area, as at Lord 
Carlingford’s pits the terms have been conceded amid 
general rejoicings. About 1000 men have resumed 
work at the advance contended for, and these will 
help to support the men who are still out. The men 
have been well supported up to the present time. 

The miners of Northumberland, in requesting an 
advance of 20 per cent. in wages, asked that the coal- 
owners should meet their representatives so that the 
grounds of the claim should be discussed. To this the 
masters assented. At Brancepeth the miners’ delegate 
was discharged; the men thereupon left work. The 
Thomley Colliery, which has been idle since 1884, has 
been restarted ; the Ludworth, belonging to the same 
firm, started a short time since. The Wheatley Hill 
pit will also restart as soon as ready. 





In Scotland industrial matters are not quite easy. 
The colliery enginemen in Fifeshire asked for an ad- 
vance of 6d. per day; the employers offered 3d. per 
day ; a large proportion are in favour of accepting the 
3d. offered, but a strong feeling exists in favour of the 
full demand. In Ayrshire the colliery enginemen are 
seeking for an advance, notices as to which have been 
handed in. In Lanarkshire an advance of 6d. per day 
has been conceded in a number of instances, but the 
members of the Associated Collieries have not yet been 
induced to follow in the lead thus given. The contem- 
~— strike of the ironstone miners in Ayrshire has 
een averted by the concession of 6d. per day advance. 
In Stirlingshire the Carron Company have conceded 
the advance asked for, but the other firms refuse. The 
men are taking action to enforce the demand. In the 
Lothian district no advance has yet been made, and 
the men are beginning to move in order to secure an 
advance similar to the other districts. 





Numerous efforts have been made to bring about a 
settlement of the great London strike, but they have 
hitherto been attended by only very partial results. 
On Saturday last it was rumoured that the negotia- 
tions at the Mansion House, under the presidency of 
the Lord Mayor, had eventuated in an agreement, 
but it turned out to be otherwise. It hardly seemed 
feasible, indeed, that the men on strike would consent 
to a postponement of their claims for nearly four 
months. But it is a misfortune that any mis- 
understanding should have arisen, as appears to 
have been the case, with respect to the terms 
of the proposed arrangement. It is often a very 
thankless task to attempt conciliation, or negotiate 
for arbitration ; yet both sides should welcome the 
efort, if made in good faith, even if they cannot consent 
to the terms proposed or suggested. In the case of 
the ‘“‘dockers’ strike,” many public men have volun- 
teered their services as mediators, all with the one 
good object of ending the strike, and improving 
the condition of the men, in a way that should be 
honourable to both parties. In the present instance 
the difficulties have been greater than usual because 








of the many interests involved. The strike ceased to 
be a ‘‘dockers’ strike ;’ men in numerous other in- 
dustries took part in it, and the area was enlarged 
from day to day. Fortunately the dispute is now 
narrowing down; many men have returned to work, 
and signs are not wanting of a general settlement of 
the contest. 


The London strike has developed no new feature up 
to date of going to press, except that the Strike Com- 
mittee have more definitely stated, or recapitulated, 
the terms of the men engaged in the various branches 
now on strike. The manifesto describing the terms 
was issued late on Tuesday last, the 10th instant. The 
variety of the details, and the number of the classes 
of workmen and of work dealt with, render it impossible 
to condense the manifesto into a Note. A good deal of 
arithmetical calculation is going on as to the actual 
increase involved in the demands of the men, and the 
public is being confused by the method adopted of 
capitalising the amount. ‘The issue is now tolerably 
plain. The directors state that the extra involved 
»y conceding the 6d. per hour amounts to 94,092/. 
This divided into the dock companies’ proportion of 
the 13,000,000 tons, entered and cleared at the port of 
London, will give the actual extra cost. The resigna- 
tion of one of the directors would seem to show dis- 
agreement of an acute kind, and indicate a kind of 
melting away from the non-possumus position, especially 
as the seceding director was one of the most persistent 
advocates of a no-surrender policy. The end there- 
fore may be drawing nigh. 





MACHINE FOR BREAKING FLAX. 

Tux two machines shown at the Paris Exhibition 
by the Compagnie de Fives-Lille for breaking flax are 
so arranged that one operates on the points of the 
stalks and the other on the heads. They are com- 
posed principally of two drums armed with fine blades, 
with pallets and arcs of copper, which engage with 
each other, and between which the flax to be broken 
goes upwards and downwards. These drums turn in 
opposite directions, and their speed of rotation, which 
must vary according to the kind of flax to be worked, 
can be varied by means of change wheels. The drums 
in turning break the straw of the flax into small pieces, 
which are thrown away from the textile filaments 
and fall under the machine. The straws of the flax 
are held in breaking machines or presses which are 
placed in a horizontal slide moving vertically in guides 
formed by the frame of the machine. A cam makes the 
presses move intermittently at the proper moment in 
the horizontal slide, and this receives a rising and 
falling movement from another mechanism. Each 
press is submitted to four successive operations upon 
each of the machines. ‘The height of travel of the 
slide carrying the presses is variable at will, according 
to the length of the flax to be treated. The number of 
rises of the slide can be varied between four and six 
per minute, according to the difliculties experienced in 
breaking and the speed at which the work must be 
done. 

The quantity of flax put into each press is about 
11b., and from 2600 Ib. to 40001b. can betreatedin a day 
of ten hours. The two machines require the attendance 
of five workmen. Two place the flax in presses at the 
entrance of the first machine, two turn the flax in the 
presses at the entrance of the second machine, and one 
takes the completed material from the second machine. 
Other workpeople are required to bring and remove 
the material. Between the first and the second 
machine, and beyond the latter, there may be arranged 
heckling machines, and in this way the flax may be 
completely broken and heckled at one pressing. 





CARLAW’S ROTARY PRINTING MACHINE. 

Some short time ago, Mr. David Carlaw, of Rope- 
work-lane, Glasgow, exhibited in London, previous 
to its departure for Australia, a small rotary printing 
machine, possessing several features of considerable 
interest, and which machine would moreover commend 
itself to any observer by its extremely steady and 
noiseless working, as much as by its exquisite finish and 
perfect workmanship. As will be seen on reference to 
our engraving on page 315, this little machine is in 
general design similar to an ordinary rotary machine, 
working from a reel of paper and delivering in sheets, 
either whole or cut and perforated. It was designed 
to print bills for the use of shops and perfornis the 
following operations : it prints the billhead, horizontal 
lines, vertical money columns, and at the bottom of 
this part of the sheet, prints a consecutive number from 
1 to 50, below which the sheet is perforated hori- 
zontally. Another slip of the same size, intended for 
the duplicate, without the heading, but with the 
corresponding number on the back, forms the continua- 
tion, while still attached to this and again separated 
by a perforated line, is a short slip also with the corre- 
rprmee number, for binding. The whole makes up 
a slip of 5in. in width and 15 in. in length, and the 
machine prints three of these in one operation and 
delivers them cut horizontally and longitudinally ; 








thus the sheet dealt with in each revolution is 15 in. 
by 15 in. Considering that these operations are per- 
formed at the rate of 8000 such sheets, or 24,000 shop 
bills per hour, printers would be astonished to see the 
excellent sharpnessand clearness of the fulland dotted 
lines, and would readily admit that such results could 
only be obtained on a machine which both in design 
and workmanship was exceptionally good. 

The paper being printed upon both sides, there must, 
of course, be two printing cylinders, and in this sense 
the machine might be called a perfecting machine. 
But complete inking appliances are arranged only for 
one cylinder, while the other, which only prints the 
numerals on the back, has only a little ink roller to 
provide for this. But each of these small printing 
cylinders contains the necessary mechanism inside to 
present on the printing face, which is the ordinary 
stereotype plate, a new number at each revolution—50 
in succession— which mechanism is, of course, operated 
by a cam from the outside, and consists of two star 
wheels, one for the units and the other for the tens. 
The units wheel is provided with ten teeth, on the face 
of which are engraved the numerals from 0 to 9 in 
succession. An ingenious cam and ratchet motion 
pushes the wheel forward one division at each revolu- 
tion, and holds it there securely until after the impres- 
sion is completed. The second, or tens, wheel has 
twelve teeth, and has the numbers | to 5 twice in 
succession, with blank spaces between the two sets. 
By the same ratchet which moves the unit wheel the 
latter is also pushed forward, but, owing to the dif- 
ferent depth of the teeth on the ratchet wheel, this 
only takes place once in every ten moves of the unit 
wheel, thus changing the tens at the right moment, 
and, by virtue of the two blanks, allowing for the first 
ten of the units after each fifty. 

Owing to the cylinders all being very small, an 
ordinary stationary cutting knife or saw, as generally 
used for perforating, would not answer, but would 
tear the paper. To avoid this Mr. Carlaw has made 
his serrated knife-edges to fly out at the required 
moment and retire again, an arrangement which 
naturally required some intricate mechanism, but 
answers extremely well, the —— being excep- 
tionally clean and sharp. Three serrated blades are 
carried in three radial recesses in a rotating roller, 
which runs in contact, except for the interposed paper, 
with a second roller. In this second roller there are 
fitted three wood strips for the serrated blades to strike 
into. One of these blades is made to divide the paper 
entirely, so as to separate the bills, while the others 
only perforate, leaving the pieces ready to be torn 
apart in the shop after the bills have been made out. 
The blades are pushed out suddenly at the proper 
point in the rotation of the cylinder by cams, and they 
are withdrawn by springs. The paper is gripped at 
the moment of perforation by a loose segment of the 
knife cylinder, this segment being mounted on spiral 
springs, so that it is slightly higher than the remain- 
ing surface of the eglhdder. 

The longitudinal cuts, to divide the paper into inde- 
pendent slips, is effected by means of rotating cutting 
discs, to which the paper is delivered by tapes. After 
this cutting is effected, fingers and tapes collect the 
sheets one over the other by the well-known collecting 
device on a drum, and they are laid on to a receiving 
table by the flyer. Sets of fifty are then taken up and 
stitched into covers without further preparation. 
The machine should find plenty of work, since the 
practice of giving customers bills, to be paid at a cash 
desk, is becoming so widely extended in large shops. 








Weepine Rattways.—The cost of removing weeds from 
the South Australian Government railway lines is nearly 
16,0007. per annum. For over three years past the engi- 
neer-in-chief has been experimenting, and he has now 
had constructed a machine which will weed the broad 

auge lines effectively at the rate of 4 niles per hour. !t 
1s believed that 1000/. per annum will be saved to the 
South Australian Railway Department by using the 
apparatus, 





New ZeaLanp Coat.—Mr. G. Young (of Messrs. G. and 
T. Young, Dunedin) has some property at Lovell’s Flat 
upon which boring operations for coal have Leen prose- 
cuted for some time past. A few weeks since a depth of 
400 ft. was reached, and a fine seam of coal struck. The 
boring rods did not reach the bottom of the seam at 20 ft. 
below the depth mentioned. ‘The quality of the coal and 
the depth of the seam have so satisfied the prospectors 
that they have organised a syndicate at Dunedin to work 
the property. 

ANOTHER St. LAWRENCE Bripce.—Work on a new rail- 
way bridge across the St. Lawrence at Quebec, will soon be 
commenced. ‘The structure will be a cantilever bridge 
which will cost nearly 2,000,000’. The two main piers 
will be built of granite, 500 ft. from each shore, in about 
40 ft. of water. The bridge itself will be 1442 ft. long and 
408 {t. above high-water mark. When this bridge is 
finished the Canadian Pacific will have an uninterrupted 
line from the Atlantic to the Pacific through Canadian 
territory over the Intercclonial Railwey to Halifax and 
St. John. 
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BOWACK’S FIRE ESCAPE. 

On the present page we illustrate a domestic fire 
escape, the invention of Mr. Geo. Bowack, of 267, 
Regent-street, London. 

As our engraving shows, the escape consists of a plate 
upon which there is formed a sinuous rope path or 
guide, which slides along the fixed rope, meeting with 
considerable frictional resistance to its motion. So far 
the device does not differ from some dozens of a similar 
character, but this plan, by itself, has proved some- 
what unsatisfactory, as when a heavy weight was 
being lowered the tog slipped too rapidly, and with 
light weights would not move at all. Mr. Bowack has, 


therefore, added an additional frictional resistance, of 
which the degree is dependent on the weight being 
lowered. This is obtained by allowing a projection on 
the link, to which the suspending loops are attached to 
press against the rope, as shown on the diagram, form- 
ing an automatic brake. It will be noticed that the 
a will act in either direction, and, therefore, 
if more than one person has to make use of it, no time 
need be lost in running back the plate to the end of the 
rope from which it started. It is only necessary to 
haul up the plate and interchange the loose and fixed 
end of the rope. Further, the plate may be suspended 
from a fixed object, and the body to be lowered may be 
connected to the end of the rope, each end being used 
alternately. The appliance fulfils its purpose very 
efficiently. 








New ZkaLanp Raitways.—The revenue of the New 
Zealand Government railways for the financial year 
ending March 31, 1889, was 1,001,134/., as compared 
with 981,826/. in the financial year ending March 31, 1888. 
The net revenue in 1888-9 was 360,016/. It follows that 
the ratio of the working expenses to the traffic receipts 
averaged 64 per cent. last year. 


IMMIGRATION INTO THE Unitep States.—There was a 
considerable decline in the volume of immigration into the 
United States during the last fiscal year, the number 
arriving being 438,614, as against 539,815 in 1887-8, show- 
ing a decrease of 101,201. The arrivals from Great 
Britain and Ireland presented a decrease of 27,607; 
those from Italy, a decrease of 26,229 ; those from Norway 
and Sweden, a decrease of 24,196; those from Austria 
and Hungary, a decrease of 11,637; and those from Ger- 
many, a decrease of 10,133. 
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On the present page we illustrate a combined engine, 
boiler, oh sugar-cane mill, manufactured by Messrs. 
Robey and Co., engineers, Lincoln, who have paid 
much attention to the construction of this class of 
machinery. The mill has rolls 12 in. in diameter and 
18 in. long, and is driven through a train of gearing by 
3 nominal horse-power engine, which, however, is 
capable of working up to 16 indicated horse-power. 
The boiler, of the vertical cross-tube type, has a 
specially large firebox, and is well adapted for burn- 
ing wood, bagasse, or other inferior fuel. The whole 
is mounted on a strong cast-iron bedplate as shown in 
our engraving, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 3, 1889. 

CuIeEF among the factors which have contributed to 
strengthen the American markets, is the fact that 
enormous wheat, corn, and cotton crops have been 
produced, and there is alleged to be about a 15 per 
cent. shortage of cereals in foreign countries. The 
railroad companies whose lines pass through wheat, 
corn, and cotton States, are rapidly putting their roll- 
ing stock and locomotive capacity in shape to haul the 
enormous crop products, Sisavieteses are taking 
note of these favourable indications, and preparing a 
a supply of material for various purposes. The 
railroad managements have been very economical in 
their expenditures for the past year, but are now pre- 
paring to buy largely and equip their lines more 
thoroughly. sides this, they will make numerous 
extensions, involving considerable railroad building. 
One of the effects of the improved agricultural condi- 
tions is shown in the advancing tendency of freights 
throughout the country. The freight agents met 
recently at Pittsburg, and agreed to advance freight 
rates on iron and steel throughout the New England 
and Middle States. The managers of the Central 
Traffic Association met last week at Chicago and ad- 
vanced iron and steel freight rates 25 
the Northern Mississippi Valley. Others will not 
long in following this course, and a general restoration 
of freight rates is expected within thirty days. This 
will bring good results in many directions. 

Announcements of several railroad building enter- 

rises have been recently made. One road, 1500 miles 
in length, is to be built froma point in Colorado to the 
Mississippi River in Louisiana ; it will cross Texas, 
Another line, 900 miles long, is projected in Dakota, 
and a number of others, ranging from 100 to 400 miles 
in length, are talked of ; all of them in sections where 





r cent. through 
| Atlantic mail service has been concluded at Ottawa 





a traffic sufficient to pay economic operating expenses 
may be expected from the outset. 

The iron trade has gained strength during the past 
week, owing in particular to the favourable agricul- 
tural reports, as well as to the fact that consumers are 
realising that stocks everywhere are light, and produc- 
ing capacity not at this time in excess of the market 
requirements. Steel rails are offered at 28 dols. east 
and 32 dols. west ; the latter quotation amounts to an 
advance of 2 dols. per ton. Sales of steel rails at Ameri- 
can mills for the first half of the year amounted to 
1,080,000 tons, and it is regarded as probable that the 
September business will be very heavy. There are 
some 60,000 miles of old railroad track in this country, 
but it is very difficult to obtain a sufficient supply of 
old rails to furnish the demand for common and 
medium iron. The bloomeries and mills turning out 
steel billets and slabs are crowded, and prices have 
advanced another dollar. Muck bars have advanced 
50 cents and quotations to-day are 30 dols. Galvanised 
iron mills are full of work. Skelp has advanced, and 
wrought-iron pipemakers are placing heavy orders in 
view of another advance. 








AMERICAN CoAL Mininc.—The aggregate production 
of commercial coal in the United States last year was 
142,037,735 tons. This total exhibits an increase of no 
less than 18,022,480 tons, when compared with the corre- 
sponding output for 1887. 


A Novet Exuisition Burtpinc.—A unique exhibition 
has been opened at Fort Worth, Texas. The exhibition 
building is constructed of wheat, corn, cotton, sea-coast 
shells, and other Texan products. It bears the name of 
Karporama. It has Moorish windows, mansard domes, 
Chinese — towers, a Roman porch, a tower with 

orman-Gothic battlements and a surmounting dome. 
The big dome is covered entirely with wheat, and the 
towers are made, one of corn, another of cotton, another 
of wheat, another of shells of the ocean, and so on. 


CANADIAN STEAM NAvVIGATION—A contract for a new 


between the Canadian Government and Messrs. Anderson, 


‘of London. The firm will begin at once to build four 


steamers, and they expect to enter upon the weekly 
service in about eighteen months. The contract calls for 
swift steamers, capable of making a voyage between the 
terminal points, Quebec and Plymouth, in six days. Each 
vessel is to be of 6000 tons burthen, and Halifax will be 
the terminus in winter and Quebec in summer. It is 
understood that Messrs. Anderson are also to undertake 
a service between Vancouver (British Columbia) and 
China and Japan, 
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TRIPLE-EXPANSION ENGINES OF THE SS. “METEOR” 
CONSTRUCTED BY MESSRS. J. AND G. THOMSON, ENGINEERS, CLYDEBANK, GLASGOW. 
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Ir will be remembered that in the spring of this year 
the Institution of Mechanical Engineers carried out, 
through a committee, a series of trials of the engines 
of the s.s. Meteor for the purpose of gaining some 
data of the performance of triple-expansion marine 
engines in daily work. The report of the trial was 
| pamenag to the Institution on May 1 by Professor 

ennedy, and was published by us in our issue of 
May 10. Wenow supplement the account of the trials 
by engravings of the engines which will be found on 
our two-page plate and also on the present page. 

he engines of the Meteor were built by Messrs. 
J. and G. Thomson, of Clydebank, Glasgow, and have 
cylinders 293 in., 44 in., and 70 in. in diameter by 
48 in. stroke. ‘The dimensions were not chosen with a 
view to economy, but to get the largest amount out of 
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the machinery. The vessel makes trips between 
London and Leith, and the conditions of the tide 
require her to run five hours faster one way than 
the other, so that the engines have to put on a great 
spurt at times. The piston-rods are all 7 in. in dia- 
meter ; the tail-rods are about 4.45 in. in diameter. 
The three cranks are spaced at equal intervals apart, 
and follow in the order—high, intermediate, low. The 
cylinders have separate liners, and are not jacketted at 
the ends. The high-pressure cylinder has a single 
piston valve, and each of the others two such valves. 
The valve gear is the ordinary link motion. The 
reversing is effected by a crank and connecting-rod, 
the crank being turned by a wormwheel and worm. 
The surface condenser has 3200 square feet of surface. 
The boiler pressure at the time of the trial was 145 Ib. 





per square inch, and the following are the other 
pressures : 


lb. 
High-pressure jacket ‘i a bi 131 
Intermediate __,, 4 we aki 75.5 
Low-pressure__,, ~ was * 56.8 
First receiver a ae Sal aa 36.5 
Second ,, eas sds 6.2 


The total weight of the engines and boilers, includ- 
ing water in the condenser, pipes, and boilers, and also 
spare gear, is 390} tons. The screw propeller is 14 ft. 
10 in. in diameter, and has a mean pitch of 23 ft. The 
aggregate area of the four blades is 78 square feet, and 
the projected area 57.6 ft. The Meteor is 261 ft. in 
length (between perpendiculars), 32.1 ft. in breadth, 
and 19.3 ft. in depth, moulded, Her registered 
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tonnage is 692, gross tonnage 1223, under deck 958 
tons. Her displacement on a draught of 15 ft. 14 in. 
is 2090 tons. At the trial the mean indicated horse- 
power was : 
High-pressure cylinder 
Intermediate __,, 
Low-pressure__,, 


Total 


662 
507 
825 


1994 








EXPERIMENTS UPON THE TRANSMISSION 
OF POWER BY COMPRESSED AIR IN 
PARIS (POPP’S SYSTEM).* 


By ALEXANDER B, W. Kennepy, F.R.S., M.Inst.C.E., 
Emeritus Professor of Engineering and Mechanical 
Technology in University College, London. 


THE subject of transmission of power to a distance is 
one of such immense importance in an industrial country 
like our own that I am sure I need offer no apoio y for 
bringing this paper before Section G of the British As- 
sociation. In acase such as that which I have to describe 
to you, where the distance to which the power is to be 
transmitted is great enough to be measured in miles, the 
v08sible moet ao of transmission are not very numerous, 
Steam, water, air, and electricity seem to be the only four 
agents practically available. All four have been used to 
a greater or less extent, and with more or less complete 
success. In our own country the distribution and use of 
high-pressure water has been carried out with the greatest 
engineering skill and with correspondingly great success 
by the Hydraulic Power Company in London, and also 
in Hull. Electric transmission (for traction at least) has 
been at work on a small scale for some time in various 
places, and is about to be tried on a much larger scale 
under Mr. Greathead on the Southwark Subway. In 
America it has been very widely used for traction on 
tramways, and on the Continent it has also been used to a 
certain extent for power transmission for general pur- 
nego Steam has been used on a large scale in New York, 

ut as yet its success does not seem to be unquestion- 
able. Compressed air has, of course, been used over and 
over again in rough and uneconomical fashion in con- 
nection with tunnelling and boring work, but I think 
only two practical attempts have been made to utilise it 
economically and on a large scale for industrial purposes. 
Of these two, one has been made in Diseningheas and 
the other in Paris. The Birmingham Compressed Air 
Power Company has established works on a very large 
scale, but various causes have unfortunately combined to 
cause delay in the commencement of its operations, which 
indeed, are hardly yet fairly started. In Paris, however, 
the transmission of power by compressed air has been in 
operation on a somewhat large scale and with very great 
mechanical success for a few years past. I have recently 
had occasion to spend some weeks in making experiments 
in connection with the Paris compressed air plant, and 
having been given the fullest permission to publish the 
results of my experiments, I have pleasure in taking this 
opportunity of bringin them before the members of the 
British Association, To avoid any misunderstanding I 
must premise that it is not my in‘ention to institute any 
comparison between the different methods of power trans- 
mission which I have mentioned. Such a comparison, 
to be of any value, would require for itself a paper 
at least as long as the one which f have to put before you, 
and is, therefore, in the nature of things impossible here. 


On this matter I wish to say only one thing, in view of a] 


recent discussion on the Hydraulic Power Company’s work 
in London, in which some comparisons were made between 
power transmission by air and by water. So far as I see 
the two systems at present practically occupy different 
fields, and overlap but little. The work that each appears 
to do best is exactly that for which the other is least fitted. 
I see as little chance for air, just now, taking the place 
of water for lifts or cranes, as I do for water coming into 
common use in the driving of motors. I think it would 
be a pity if there were to be any impression that two 
systems were antagonistic which, in point of fact, rather 
7 jement each other.. Having said this much it will, 
I think, be my most useful and most interesting course to 
limit myself to a description of the plant and methods 
used in Paris, and to a statement of the actual results 
obtained there, as determined by my own experiments on 
the spot. The plant and methods are by no means abso- 
lutely perfect ; they are not only susceptible of, but are 
now ee considerable improvements in detail in the 
extensions which are being carried out. In what I have 
to say, however, I shall confine myself entirely to results 
actually obtained with the present plant, as it was work- 
ing when I tested it two months ago, not giving it 
credit for the result of any of the improvements which 
have not yet been introduced throughout into the system 
of working. I shall only, after having given this state- 
ment of facts, state briefly my views as to the probable 
practical value of improvements which may be, or are 
ing, carried out. 

The work now carried on by the Paris Compressed Air 
Company has developed from very small beginnings, at 
first slowly, lately very fast. It originated ina pneumatic 
clock system, which was started about 1870 with a small 
** central station” in the Rue St. Anne, in the centre of 
Paris. This business grew gradually until it became far 
too large to be carried on from such a position, and a few 
years since a central station, with much enlarged ma- 
chinery, was established in the Rue St. Fargeau, which is 
in Belleville, about 44 miles east of the Madeleine. There 
are now about 8000 pneumatic clocks, public and private, 
in Paris, driven from St. Fargeau, and regulated by 
a standard clock in the Rue St. Anne; but as this 





* British Association : Newcastle meeting, 1889. 





part of the work, although it originally formed the 
eat of the whole system, is now a comparatively very 
small part of it, and is of an entirely special nature, I do 
not propose to say anything further about it here. 
Until about two years since a pair of single-cylinder 
horizontal engines by Farcot, and a beam engine by 
Casse, sufficed for the whole work, but by that time the 
demand for compressed air for working motors had so 
increased that extension had become imperative, and the 
present working plant of six compound condensing 
engines, each working two air compressors, with the 
necessary complement of boilers, was put down. This 
jlant, except the compressors, was supplied from Eng- 
ed by Messrs. Davey, Paxman, and Co., of Colchester. 
The compressors for the English engines were made in 
Switzerland on the Blanchod system. The demand for 
power is at present so great that, at certain hours of the 
day, practically the whole plant, old and new, indicatin 
considerably over 2000 horse-power, is fully at work, an 
in consequence a duplicate main is being laid throughout, 
and new engines and compressors, half of them con- 
structed by Davey, Paxman, and Co., and half by John 
Cockerill and Co., of Seraing, are being pushed forward 
as rapidly as possible. 

The general system of working is illustrated roughly 
by the sketch diagram, Fig. 1, which of course is in no way 



































drawn to scale, and it is as follows: The steam cylinders 
I. compress the air to a pressure of five atmospheres (six 
atmospheres absolute) or thereabouts in the compressor 
cylinders II. The air is drawn in direct from the engine- 
house, where I found it to be about 70 deg. Fahr., and after 
it has finally passed along the mains for some little dis- 
tance it is again about the same temperature. It is there- 
fore, of the greatest importance to prevent its temperature 
rising during the compression, as all heat so taken up by 
the air represents work done in the steam cylinders of 
which no part whatever can be utilised. If the air were 
compressed adiabatically, i.c., without any cooling what- 
ever, its temperature on leaving the compressor would be 
about 430 deg. Fahr., a temperature higher than that of 
saturated steam of 300 lb. per square inch pressure. 
At St. Fargeau water for cooling is allowed to run 
into the cylinders through the suction valve, during 
the suction stroke, in such quantity that the final tempe- 
rature is only 150 deg. Fahr. So far the result is satis- 
factory enough, but owing, unfortunately, to the parti- 
cular way in which the cooling water is utilised mecha- 
nically, the air does not get cooled until after it has 
been compressed, so that practically no benefit is ob- 
tained from the cooling in spite of the extent to which it 
occurs. The power expended, as we shall see presently, 
is practically equal to what would have been expended 
ad the compression been adiabatic. The quantity of air 
dealt with at each revolution is 47.6 cubic feet (for the 
pair of double-acting compressing cylinders), which is 
equivalent to 3.55 lb., the quantity of water used being 
about 2.4 Ib. 

After compression, the air, now having an absolute pres- 
sure of six atmospheres and a temperature of 150 deg. 
Fahr., is pushed into large boiler plate receivers (IIL), 
of which some are arranged to act as separators, and in 
these a large portion of the cooling water, which has been 
carried along mechanically by the air, is deposited and 
removed, before the air enters the mainsIV. The principal 
main is 300 mm. (11.8 in.) in diameter and about 3 in. 
thick. It is of cast iron, made in lengths perfectly plain 
at. each end, and connected by a very simple external 
joint made air-tight by indian-rubber packing rings. 

his joint leaves the pipe quite free endwise, and also 
allows all necessary sideway freedom, so that accidental 
distortion to a quite measurable extent is entirely with- 
out effect on the tightness of the joint. The mains 
are partly laid under roadways and footways as they 
would be in this country, and partly slung from the roof 
of the sewer subways. They are supplied at intervals 
with automatic float traps for carrying off the entrained 
water and the water of saturation, as they deposit. 

_ On entering a building on its way to a motor, the air 
is first passed through a meter (V.) exactly as gas would 
be. The quantity passing is of course too great to allow 
age like an ordinary gas meter to be used; indeed, 
only inferential meters seem to have been at all successful. 
The meter actually in use in Paris is a small double cylin- 
drical box. The air passes by a branch through to the bottom 
of the innr box, up through it, down outside it between 
the two boxes, aa away through a branch at the bottom 
opposite the inlet branch. The whole measuring apparatus 
is a little four or six-armed fan, with aluminium or nickel 
vanes, placed near the bottom of the inner casing and 
communicating motion by a light vertical steel spindle to 
aclockwork register, like that of a gasmeter, placed on the 
top. The quantity recorded is simply the number of 
revolutions made by the fan, or some proportional number, 
and this is turned into cubic metres by multiplication by 
an arbitrary constant, determined by direct experiment. 
As to the working of this meter I shall have something 
to say later on; it is the only type used by the Paris 





company, and serves in a very large number of cases as 
basis of payment. 

After passing the meter the air is carried through a 
reducing valve (VI.), by which the initial pressure in the 
motor is prevented from rising above a certain limit, 
which in practice appears to vary between 34 and 54 atmo- 
spheres absolute, according to the size of the motor in pro- 
portion to its work. 

Between the reducing valve VI. and the motor VIII. 
there is placed in all ordinary cases a small stove or 
heater VII. This heater is =: double cylindrical box 
of cast iron, having an air space between its outer and its 
inner walls. The air under pressure traverses this space, 
and is compelled, by suitably arranged baffle plates, to 
circulate through it in such a fashion so as to come into 
contact with its whole surface. A coke fire is lit in the 
interior of the stove, and the products of combustion are 
carried over the top of it, anil made to pass downwards 
over its exterior surface, inside a sheet-iron casing, on 
their way to the chimney flue. The heater for the motor 
on which I experimented (which indicated 10 to 12 horse- 
power) was about 21in. in diameter and 2ft. 9in. high 
over all. The use of the heater, and the extent to which 
that use is advantageous and economical, are matters on 
which I shall touch later. . 

The motors themselves (VIII.) used in Paris are mainly 
of two types. Up to one horse-power or thereabouts 
small rotary engines, of a form patented by M. Popp, 
are used ; into the details of these it is not necessary to 
enter here. They start very readily, are easily governed 
are provided with capital automatic lubricators worked 
by compressed air, run at a very high speed, and are 
ps very convenient. They use the air with little 
or no expansion, without previous heating, and have, of 
course, no pretence to economy in use of air. 

The larger sized motors, up to double-cylinder engines 
12 in. by 14in., which is the , Heed size used, are simply 
ordinary Davey-Paxman steam engines, employed for air 
absolutely without any alteration or modification. These 
engines have, in most cases, automatic cut-off gear con- 
trolled by the governor, and can, therefore, easily work 
with the ont economical ratio of expansion for the not 
very high available initial pressure. I believe that in 
every case heaters are seneliiedl for these engines, although 
in some instances, where both power and refrigeration 
are required, they are used sparingly or not at all, in order 
to take advantage of the cooling due to expansion. 

After this short description of the general arrangements 
of the Paris company’s work I come now to the experi- 
ments which I made to ascertain its efficiency. Starting 
from the main engines at the central station, the parti- 
cular matter which I had to determine was the indicated 
horse-power which would be shown by a small motor 
three or four miles from St. Fargeau for each indicated 
horse-power expended by the main engines on the air 
which passed through that motor. The ratio thus obtained 
would be the total indicated efficiency of the whole system 
of transmission. This ratio is in reality the product of a 
number of separate efficiencies, and he separate deter- 
mination of these formed a necessary check on the value 
of the total efficiency. These separate efficiencies may 
be summarised as follows : 

1. Mechanical efficiency of main engines, or ratio of 
work done in compressors to indicated work in steam 
cylinders. 

2. Efficiency of compressors, or ratio of maximum work 
which could be done in a motor by each cubic foot of com- 
pressed air at 70 deg. Fahr., to the work actually done in 
compressing that air. 

3. Efficiency of mains, or ratio in which the capacity 
of the compressed air for doing work is reduced by friction 
and leakage. 

4. Efficiency of reducing valves, or ratio in which the 
capacity of the compressed air for doing work is reduced 
by the loner of its initial pressure at the motor. 

5. Indicated efficiency of motor, or ratio in which the 
actual indicated work done falls short of the maximum 
work which the quantity of air measured through the 
meter could do after passing the reducing valve. 

The product of these five efficiencies is the total effi- 
ciency of transmission without the use of a heater. When 
a heater is used the matter is somewhat more complicated. 
All the ratios given above represent what may be called 
mechanical efficiencies, all of them have unity for their 
maximum attainable value. Itis, therefore, not possible 
to introduce in direct combination with them a thermo- 
dynamic efficiency (ratio of additional heat supplied to 
additional work done), which has for its maximum value 
not unity but 0.3 or some similarsmall value. This could 
only be done if the measurement of efficiency had started 
originally from the heat given to the steam instead of 
from the indicated horse-power, and this would have 
given numbers having a minimum of practical value 
or convenience. Probably the best practical measure of 
the efficiency of the whole transmission, when using heated 
air, is obtained by finding the equivalent in indicated 
horse-power at the central station of the coke used in the 
heater, and adding this to the indicated horse-power 
actually used. It would not be possible, by the expendi- 
ture of this or any other amount of indicated horse-power 
at the central station, to obtain the same results as by 
heating the air just before entering the moter, but that, 
of course, does not affect the question before us. 

The determination of the indicated horse-power of the 
main engines presented no difficulty. I measured it on 
one pair of engines at different speeds from 21 to 44 revo- 
lutions per minute. At 31.5 revolutions per minute it 
amounted to 254.9, and at all speeds it was approximately 
8.1 indicated horse-power per revolution per minute. The 
mechanical efficiency was sensibly the same at all 4 es 
viz., 84.5 per cent., as ‘abe in the Table (page 322). There 
was no method available forascertaining to what extent the 
real quantity of air delivered corresponded to the nominal 
volume swept through by the compressor pistons. The 
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indicator diagrams (Fig. 2) show no signs of leakage past 
the valve, but there are no doubt various possible leakages 
which would not show on the diagrams. In the absence 
of any direct means of determination, however, I have 
assumed that the compressor cylinders delivered their full 
volume, which corresponds to 348 cubic feet* of air per 
indicated horse-power per hour. This air has a weight of 
about 25 lb. It may be pointed eut that the water in- 
jected practically fills up the clearance space at the end 
of each stroke. 

I have already pointed out that at whatever tempera- 
ture the air is delivered, it must fall to about its original 
temperature in the long length of mains before it reaches 
the motors. It is, therefore, a simple matter to find the 
maximum amount of work which can be done by the air 
delivered per indicated horse-power, for it simply amounts 
to the P V of the air at six atmospheres absolute and at 
70 deg. Fahr., plus the work it can do in expanding adia- 
batically to a pressure of one atmosphere, and minus 
the work necessary to expel it from the cylinder at 
that pressure and at the corresponding temperature.t 
In the present case I find that this work is equiva- 
lent to 0.52 indicated horse-power for an hour, so that 
the efficiency of the compressors is, as given in Table, 61 
per cent. It will be seen from the diagrams that the 
compression curve falls only a little below the adiabatic, 
and as the area of the diagram is increased somewhat by 
the resistance of the discharge valve, the work done is 
practically the same as if the compression had been 
adiabatic, and there had been no cooling at all. This 
matter I have already referred to. 

Fig. 3 shows graphically the relation between the quan- 
tities so far measured. If the area A BCD E repre- 
sents on any scale the work done in the steam cylinder, 
the area A BC F represents on the same scale the work 
done on the air in the compressors. is an adiabatic 
curve, C G an hyperbola, so that A G rapresents the 
volume of the compressed air when it has fallen in the 
mains to the temperature which it had initially at C. 
G H being again an adiabatic curve, the area AG H F 
(which is 61 per cent. of ABC F, and 52 per cent. of 
A BCD E) represents the maximum work which can be 
obtained from the air in a motor, the quantity calculated 
in the last paragraph. 

If it be assumed that the temperature in the mains is 
constant, then any loss of pressure, due to friction, must be 
accompanied by an exactly equivalent increase of volume. 
Thus if (Fig. 3) the pressure falls from A to K, the volume 
increases from A G to KL, the point L lying on an 
isothermal through G. The loss of possible work due to 
such a reduction of pressureis represented by the difference 
between the areas AG H F and K L M FP, in both 
of which the expansion curves are adiabatic. The change 
of temperature in passing through a reducing valve is so 
small that it may be assumed without sensible error that 
the loss due to such a process may be calculated in the 
same fashion. 

I determined the loss of head in the mains by a series of 
observations made simultaneously at known points in 
Paris and at St. Fargeau. The pressure gauges used 
having been carefully compared, and all the necessary 
corrections made, I found the loss of pressure to vary from 
0.35 to 0.25 atmosphere, according to the distance from 
St. vee and the amount of air passing through the 
La he average loss may be taken as 0.3 of an atmo- 
sphereat three miles from St. Fargeau, when the indicated 
horse-power there was about 1250 and the maximum 
velocity of the air in the mains about 1550 ft. per minute. 
What proportion of this loss of head may have been due 
to leakage, and what the amount of leakage (if any) may 
have been, I had no means of determining. The duplicate 
main to which I have referred is not yet completed, and 
it was impossible to isolate any portion of the mains, even 
temporarily, to test for leakage. From the figures I have 
given, as well as from the nature of the pipe joint, I 
cannot doubt that the leakage must, under any circum- 
stances, have been extremely small. 

In the Table I have given approximate values of the 
loss due to fall of pressure in the mains and through the 
reducing valve, with various values of the total reduction 
of pressure. With a total reduction of half an atmo- 
sphere the combined efficiency of mains and valves is 
0.96, reducing the maximum possible work at the motor 
to 0.5 indicated horse-power per indicated horse-power at 
central station. Under these conditions the minimum 
possible consumption of air per indicated horse-power 
Ps the motor would be twice 348, or 696 cubic feet per 

our. 

The motor on which I made most of my experiments 
was an ordinary horizontal Davey-Paxman engine, with a 
single cylinder 8} in. in diameter and 12 in. stroke, fitted 
with automatic cut-off gear. For convenience sake I 
tested it at- St. Fargeau and not in Paris, but I used a 
pressure only of 44 atmospheres, which pressure I found 
to be exceeded on branch mains 34 miles from St. Fargeau, 
where I made later experiments. The position of the 
motor did not, therefore, put it under any conditions dif- 
ferent from those existing in the centre of Paris. I made 
a large number of experiments on this motor, under various 
conditions, individual experiments lasting from four hours 
down tohalf an hour. I shall here give figures represent- 
ing only the four most important of my experiments, two 





* Here and elsewhere, unless specially mentioned, 
volumes are supposed to be at atmospheric pressure and 
at 70 deg. Fahr., the actual admission temperature during 
my experiments. 

+ In symbols, if suffixes 1 and 2 be used for the initial 
and final conditions of the air, if pressures be measured 
in pounds per square foot and volumes in cubic feet, the 
maximum work possible, without addition of heat, is 


(P, Vi —Ps Vs) Pag 3.45.(P,V, - P.V3) 


with cold and two with heated air, averaging the two 
experiments in each case, so as not to burden my paper 
with unnecessary figures. 

The motor, when indicating 9.9 horse-power, and 
making about 125 revolutions per minute, used 890 cubic 
feet of air per indicated horse-power per hour. (Its indi- 
cator diagrams are shown in Fig. 4, their area bein 
represented by K N O in Fig. 3.) The work whic 
this quantity of air, at the given pressure and tempera- 
ture, is theoretically capable of doing behind a piston, 
expanding down to atmospheric pressure, is equivalent to 
1.27 horse-power for an hour. e indicated efficiency of 
the motor (the ratio expressing loss by rounding of curves, 
by insufficient expansion, by back pressure, &c.) is there- 
fore 0.79. This figure gives us a check on theratios already 
worked out, for if they are right the air actually used 


should be pon times as great as the 696 cubic feet already 


allowed for. This would be 880 cubic feet, which repre- 
sents of course a most satisfactory check. It will how- 
ever be recognised that this agreement checks the figures 
only so far as they apply to air actually used, and would 
not be vitiated or in any way affected by losses by leakage. 

The vital measurement of all the experiments was, of 
course, that of the quantity of air used. The air was 
passed through one of the fan meters already described, 
readings of which were taken every quarter of an hour. 
After the experiments were over air was passed through 
the same meter at exactly the same pressure, and inas 
nearly as possible the same quantity, and then passed, at 
atmospheric pressure, through two , toe standard wet gas 
meters. The readings of these were taken as correct, and 
the multiplier for the fan meter determined from them. 
I found from numerous experiments on several fan meters 
that this multiplier varied both with pressure and with 
quantity, but that the latter variation was very small 
within the limits of my experiments. I have no doubt 
that the air quantities which I shall give you are correct 
within about 2 per cent. plus or minus. 

It will be seen that the total indicated efficiency of 
transmission, with cold air, is 0.39 (see Table), in other 
words that work requires to be done at the rate of 2.6 
indicated horse-power at the central station per indicated 
horse-power at the motor. The motor was worked on a 
brake, and its mechanical efficiency was found to be 0.67, 
so that (see Table) in round numbers 4 indicated horse- 
power were required at St. Fargeau per brake horse-power 
at the motor. 

To examine the economy due to heating the air before 

using it, I used the same motor, working as nearly as 
possible at the same power and speed, and with exactly 
the same pressure, but passing the air between the meter 
and the engine throug such a heating stove as I have 
already described. I weighed all the coke used, and read 
the temperatures every five minutes during a four hours’ 
trial. The air was heated in passing through the stove 
up to 315 deg. Fahr., with a consumption of about 0.39 Ib. 
coke per indicated horse-power per hour. As the admis- 
sion temperature on the cold trials was 83 deg. Fahr.* 
only, this corresponds to an increase of about 42 per cent. 
in the volume of the air, and should therefore (had 
the indicated efficiency remained the same) have been 
accompanied by a decrease of air consumption in the 
ratio cw 0.70. The air actually used was 665 cubic 
feet per indicated horse-power per hour, which is 0.75 of the 
890 cubic feet formerly required, so that the full economy is 
hag Se ag realised. The indicator diagrams are shown 
in Fig. 5, and are represented by K P QO in Fig. 3. 
An air consumption of 665 cubic feet per indicated 
horse-power per hour corresponds to an_ indicated 
efficiency over the whole system of 0.52, in other words 
1.92 indicated horse-power is required at St. Fargeau per 
indicated horse-power at the motor. The mechanical 
efficiency of the motor was very much greater hot than 
cold, rising to 0.81. Hence about 2} indicated horse- 
power at St. Fargeau gave one brake horse-power at the 
motor. These figures, however, take no account of the 
coke burnt in the heater, and are, therefore, only to be 
considered as apparent efficiencies. Allowing for the 
value of the coke in the manner already described, the 
real indicated efficiency of the whole transmission is 0.47. 
A shorter experiment with slightly higher temperatures 
and ssa larger indicated horse-power, gave still 
more pons results, the air consumption falling to 
623 cubic feet per indicated horse-power pes hour, an 
“apparent” indicated efficiency of 0.56. This experi- 
ment was not, however, of sufficient duration to allow of 
coke measurement. 
As to the value of the preliminary heating, the figures 
which I have given show that it caused a saving of 
225 cubic feet of air per indicated horse-power per 
hour, at a cost to the consumer of about 0.4 Ib. of 
coke per indicated horse-power per hour. I do not 
doubt that the stoking of the heater during my experi- 
ment was much more careful than it would be in ordi- 
nary practice, although, on the other hand, it would 
not be difficult to design a more economical stove. If, 
however, the coke consumption were even doubled, it 
would only amount to 72 lb. per day of nine hours for 10 
indicated _ Bemmyanconta the value of which might be 6d. 
or 7d. The air saved under the same circumstances would 
be over 20,000 cubic feet, the cost of which, at the high 
rate charged in Paris, would be 7s. 3d. There is no doubt 
therefore that to attain the maximum of economy the 
preliminary heating of the air should be carried as far as 
is practicable. 

BF course heating the air serves the purpose also of pre- 
venting any chance of the exhaust pipe becoming ice- 





* This somewhat high admission temperature was the 
only point in which the motor at St. Fargeau differed 





from those in Paris, where I found the admission tem- 
perature to be from 69 deg. to 71 deg. Fahr. 


Sone. Ifound this tohappen once or twice when working 
with cold air, its occurrence depending rather on theamount 
of moisture in the air than on the exhaust temperature, 
for the engine, after running freely with an exhaust of 
—35 deg. Fahr., choked later on at+2 deg. Fahr. I do 
not think that in any case which I met with there would 
have been any trouble from choking had the exhaust pipes 
been properly arranged. As it was, they were merely the 
ordinary vertical exhaust pipes of a steam engine, quite 
suitable for their original and for their intended purpose, 
but singularly unfitted for the purpose to which I was 
putting them. 

Summarising now the whole matter as regards efficiency, 
it may be said that the result of my detailed investiga- 
tions is to show that the compressed air transmission 
system in Paris is now being carried on on a large com- 
mercial scale in such a fashion that a small motor four 
tiles away from the central station can indicate in round 
numbers 10 horse-power for 20 indicated horse-power at the 
station itself, allowing for the value of the coke used in 
heating the air, or for 25 indicated horse-power if the air be 
not heated at ail. Larger motors than the one I tested (and 
there are a number of such in Paris) may work somewhat 
more, andsmallermotors somewhat less, economically. The 
small rotary motors would, of course, be much less econo- 
mical. The figures which I have given are, however, such 
as can be reached by any motor of between 5 and 25 indi- 
cated horse-power 1f worked at a fair power for its size. M. 
Victor Popp himeelf, and the engineers of the company, 
by no means content with the results already obtained, 
are experimenting in various directions with a view to 
greater economy, and I have not the least doubt that they 
will attain their end. But although I made several experi- 
ments on new apparatus, I prefer to leave their results 
here <adieeneet confining myself as strictly as possible 
to the work which has been chuady carried out and the 
economy of actual present working, rather than giving 
any credit for the result of improvements which, how- 
ever certain they may be thought, are not yet actually 
carried out in practical work. 

A system of transmission which has actually been 
carried out on a large commercial scale in such a way as 
to have an indicated efficiency of 50 per cent. between 
prime mover and secondary motor, four or five miles 
apart, is one which needs no adventitious aids to com- 
mend it to notice, especially where its uses are so numerous 
and so varied, and its convenience so extremely great, 
as are those of compressed air. Both M. Victor Popp, 
who has organised and carried through the work of the 
Paris company, and Mr. James Paxman, who has 
designed and made the greater part of the eee 
mt are to be heartily congratulated on the results whic 
have attended their work. 

While, however, I am unwilling to lay stress on possi- 
bilities which are not yet actualities, there can be no 
harm in saying that I have no doubt whatever that with 
inere improvement of existing methods and appliances, 
and without the adoption of any new or cree methods 
whatever, the new plant of the Paris company now being 
constructed, can be made to have an indicated efficiency 
of 67 per cent. instead of 50 per cent., and to give about 
0.54 effective horse-power at the motor for each indicated 
horse-power at the central station, in the case of such a 
motor as that on which I experimented. Under these 
circumstances the air used per indicated horse-power at 
the motor would be 520 cubic feet, or 650 cubic feet per 
brake horse-power. I have the less hesitation in giving 
these hypothetical figures because the more important 
imperfections of M. Popp’s transmission system arise 
from such a very obvious cause. Nothing, indeed, can be 
easier (as was evident on the recent visit of the Institution 
of Mechanical Engineers to St. Fargeau) than to point 
out various weak points in the arrangements adopted, 
and yet, in spite of all such somewhat cheap criticism, the 
fact remains that no one has yet carried out a compressed 
air transmission with anything approaching to the same 
success on anything like the same scale. The fact is that 
the success of the system has been essentially due rather 
to the practical good sense with which the work has been 
carried through than to any special novelty in the methods 
employed. The air-compressing arrangements at St. 
Fargeau are in no respect novel or specially perfect, they 
had been used over and over again before ; there is no 
special advantage in M. Popp’s rotary motor that may 
not probably be possessed by many other rotary motors ; 
the larger motors are simply good ordinary steam engines 
such as can be bought any day in open market, used 
without the slightest alteration. Of the fan meter it can 
only be said that it works well enough to allow progress 
to be made while it is being improved, and even of the 
coke stove one would not like to say very much more. 
The plan of heating compressed air before using it ina 
motor was first proposed many years 0. e great 
success which has attended the work in Paris has been 
attained because its directors have wisely chosen rather 
to set to work with imperfect apparatus, if only it were 
simple, fairly effective, and ready to hand, than to wait 
for the possible invention of novelties and improvements, 
or to risk the success of their start by the use of any 
unknown or untried apparatus, however promising its 
nature. They have te moreover, the great advantage 
hitherto of being always asked for more air than they 
could supply, so that their works have grown and in- 
creased simply to meet a growing and increasing demand 
and (fortunately perhaps) the urgency of the deman 
has left them no alternative but to meet it by the very 
simplest possible means, 

Tien already mentioned the great convenience and 
handiness which a compressed air motor possesses. From 
the engineer’s point of view these qualities are most 
striking. The engine starts, for instance, without the 
least hesitation even with full brake load on, directly the 





valve is opened, if the crank is just past the centre. This, 
ef course, is impossible with a gas engine, and hardly less 
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impossible with any ordinary (single cylinder) steam 
engine. The absence of the heat and leakage, and of 
the noise and smell, which so often in greater or less 
degree accompany the smaller steam or gas motors, consti- 
tute a very much larger difference than could at first be 
thought possible. But from the consumer’s point of view 
the advantages are even greater than from the engineer’s. 

There is, first of all, the complete absence of danger and 

of nuisance of every kind. There is then the great panes 4 

of space, even as compared with a gas engine, and muc 

more as compared with a steam engine and boiler. There 
is reduction of insurance on account of the entire absence 
of fire risk. Not only this, but the air motor seems to me 
completely to supply that most important industrial 
want, a motor suitable for ‘‘ small industries,” that is for 
work carried on in workmen’s own houses, or in very 
small workshops. For here it is not only mechanically 
most suitable, but in the nature of things it can be made 
to cool or ventilate, by its exhaust, to any desired extent. 

The sanitary advantage of this, in cases where work is 

carried on in confined spaces, can hardly be exaggerated. 

Even in a very large printing office in Paris I found an 

almost unbearable atmosphere made quite pleasant as 

long as the motor was working, by allowing a portion of 
the exhaust to come into the room. 

By using air direct from the mains in the motor, or 
by Losier it only very slightly, the exhaust air can 
be, of course, so greatly reduced in temperature as to be 
available for freezing purposes. In one Paris restaurant, 
for instance, which I visited, I found that the exhaust was 
carried through a brick flue into the beer cellar. In this 
flue the carafes were set to freeze, and large moulds of 
block ice were also being made for table use, while the 
air was still cold enough in passing away through the beer 
cellar to render the use of ice for cooling quite unnecessary, 
even in the hottest weather. The nominal function of 
the engine in this case was the charging of batteries used 
in the electric lighting of the restaurant. The conjoint 
useof power and cold is common in Paris, the power 
being in this case generally applied in electric lighting. 
While in any large city such [as Paris, it is no doubt a 
great point that by a compressed air system the handiest 
aaaee cooling appliances can be brought everywhere 
within reach; in tropical climates this is something 
rather of necessity than of luxury. In such cases we 
might have the apparent paradox of a motor worked 
essentially for its exhaust ; the work done would be a 
bye-product, the cold air would be the principal thing. 
In such a case if there were no useful work to be done, 
the motor could even be made (as has been suggested to 
me) to pump air back into the main, and thus virtually to 
about halve its air consumption. This possibility of 
“Jaying on” cold air in hot climates is, of course, a most 
important matter in connection with the future of com- 
pressed air. 

TABLE. 

Summary of Efficiencies of Compressed Air Transmission 
at Paris, 1889, between the Central Station at St. Fargeau 
and a 10 Horse-Power Motor Working with Pressure 
reduced to 44 Atmospheres. 

(The figures below correspond to mean results of two experiments 

cold and two heated). 

l indicated horse-power at central station 
gives 0.845 indicated horse-power in com- 
pressors, and corresponds to the compres- 
sion of 348 cubic feet of air per hour from 
atmospheric pressure to 6 atmospheres 
— (The weight of this air is about 
25 Ib. 

).845 indicated horse-power in compressors Efficiency of 
delivers as much air as will do 0.52 indi- ale 0.52 
cated horse-power in adiabatic expansion Pe. 
after it has fallen in temperature to the 
normal temperature of the mains. 

The fall of pressure in mains between cen- 
tral station and Paris (say 5 kilometres) 
reduces the possibility of work from 0,52 
to 0.51 indicated horse-power. 

The further fall of pressure through the re- 
ducing valve to 4} atmospheres (5} atmo- ing valve 0.54 
spheres absolute) reduces the possibility 8 Obl 
of work from 0.51 to 0.50. 0.98. 

The combined efficiency of the mains and reducing valve, 
between 5 and 44 atmospheres, is thus 0.98 x 0.98 = 
0.96. If the reduction had been to 4, 34, or 3 atmo- 
spheres the corresponding efficiencies would have 
been 0.93, 0.89, and 0.85 respectively. 

Incomplete expansion, wire-drawing, and 
other such causes reduce the actual indi- 
cated horse-power of the motor from 0.50 
to 0.39. 


Efficiency of main 


engines 0.845. 


com- 
0.845 
0.61. 

Efficiency of trans- 
mission through 
0.51 .. 0.98 
0.62 
Efficiency of reduc- 


mains 


Indicated efficiency 
of motor 0.39 _ 0.78 
0.50 


Indicated efficiency 
of whole process 
with cold air 0.39. 
Apparent indicated 
efficiency of whole 
process with heated 
air, 0.54, 


By heating the air before it enters the motor 
to about 320 deg. Fahr., the actual indi- 
cated horse-power at the motor is, how- 
ever, increased to 0.54. The ratio of gain 

5 
by heating the air is, therefore, oa 


In this process additional heat is supplied 
by the combustion of about 0.391b. coke ciency of whole pro- 
per indicated horse-power per hour, and cess with heated air, 
if this be taken into account the realindi- 0.47. 
cated efficiency of the whole process be- 
comes 0.47 instead of 0.54. 

Working with cold air the work spent in 
driving the motor itself reduces the avail- 
able horse-power from 0.39 to 0.26. 

Working with heated air the work spent 
in driving the motor itself reduces the 
available horse-power from 0.54 to 0.44, 
Most of the compressed air in Paris is used for drivin 

motors, but the work done by these is of the most vari 

kind. A list which T have gives the locality, use, and 
wma 225 installations, nearly all motors working at 
rom 4 horse-power to 50 horse-power, all driven from 

St. Fargeau, and the great majority of them more than 

two miles away from it. In a number of cases (as at the 


Real indicated effi- 


Mechanical efficiency 
of motor, cold, 0.67. 


Mechanicalefficiency 


of motor, hot, 0.81. 


Eden Theatre, Thédtre des Variétés, office of the Petit 
Journal, &c.) the_ motor drives dynamo machines for 
electric lighting. In the offices of the Figaro and Petit 
Journal large motors are also used for printing, and there 
are many small printing establishments also worked by 
compressed air. Among the smaller industrial purposes 
for which the air motors are used in Paris, I find the 
driving of lathes for metal and wood, of circular saws, 
shearing machines, drills, polishing machines, and many 
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As to the rate at which the compressed air is sold, I 
believe that in most of the larger installations the work is 
done by contract (at so much per lamp-hour in the case of 
the electric lighting), but in the smaller ones the air is 
charged for by meter. The rate of charge is 1.5 centimes 
per cubic metre for air used in motors and 2 centimes per 
cubic metre for air used directly. Air used for raising 
fluids is charged according to quantity raised. The former 
rate is equivalent to4.25d. per 1000 cubic feet (the volume in 


Seale, 80/bs.per inch 
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Work done in Steam Cyl’ of Compressing Engine (1.H.P at Central Station) 
Air Cyl (Compressors). 
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» ACHF = Maximum work which could be done in motor Cyl" iF expansion adiabatic 
na reduction of pressure in pipes nor valves & no heating of air. 
KLMF= Maximum work wiich could be done in motor Cyl" iF pressure reauced 
by 1 Atmos. in mains & reduciny valves without heating. 
» KHOP © Work actually done in motor Cyl! without heating . 


with heating to 320° F 
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others. They are used also in the workshops of carpenters, | 


of collar makers, of bookbinders, and naturally in a great 
many places where sewing machines are used, both by dress- | 
makers, tailors, and shoemakers, and from the smallest to | 
the largest scale. They find application also in all sorts of | 
industrial work, with confectioners, coffee roasters, colour 
grinders, billiard-ball makers, in many departments of tex- | 
tile industry and other matters too numerous to mention. 


of the whole building ; a small vertical engine in another | 


barrels as the 





joiners and cabinet-makers, of smiths, of umbrella makers, | 


all cases being measured at atmospheric pressure). In addi- 
tion to this a fixed charge of from 100 to 250 francs is 
made for pipes and connections, and a small rent for the 
motor, if it te not bought outright. 

In conclusion I have to express my thanks to M. 
Victor Popp and to the directors and officials of the Paris 
Compressed Air Company for not only giving me permis- 
sion to make the experiments, of which I have laid some 
results before you, but also for taking much trouble to 


I may mention one particular instance of variety of ap- | afford me every facility for making a thorough investiga- 
lication which interested me much. At the “‘ Montagnes tion of the matter upon the lines which I h 
usses” I found a large horizontal engine placed in a | down as those along which I proposed 

recess driving a dynamo and cells for the electric lighting | it is not too much to say that, as the result of this, I have 


myself laid 


to work. I think 


had the good fortune to be able to make a more detailed 


place worked the rotary pump, which actuated the “‘cas- | and complete evaluation of all the efficiencies which 
cade ;” two or three large air-driven fans in wooden shafts | together make (or mar) the efficiency of a complete trans- 
served for ventilation ; and lastly, a simple connection mission system than has ever been made before. I shall 
on a flexible pipe threw the air pressure into the beer be very glad if my experiments prove in any way useful 
were brought in, and transferred their | to those who in future may have to do with the carrying 
contents to a height from which they could afterwards out of power transmission by compressed air in this 
descend by gravity to the place where they were required, | country or elsewhere, 
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STEAM DROP HAMMER. 
CONSTRUCTED BY MESSRS. BEMENT, MILES, AND CO., ENGINEERS, PHILADELPHIA. 
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THE engraving above represents a steam drop ham- 
mer by Messrs. Bement, Miles, and Co., Philadelphia, 
Pa. It is designed to cover a wide range of work, and 
is double-acting ; by it can be given not only single or 
successive aa blows, as by an ordinary nt drop, 
but it can be run automatically, or by hand or foot ; at 
any length of stroke, striking light or heavy blows, as 
desired, in the same manner as the standard steam 
hammers made by this firm. This is particularly 
valuable where drop or stamp work, and forging and 
finishing are to be done under different parts of the 
same die. Both hand lever and treadle are provided, 
no change in any of the connections being necessary 
to use either one. The normal position of the ram, 
when at rest, is at the top of its stroke, leaving all 
clear below it for changing dies and examining work. 

If a single blow is required, a sharp downward 
movement of the hand lever or treadle will cause the 
ram to fall, and when the hand lever or treadle is 
released, the ram will rise to its original position. 
The automatic motion and length of stroke are also 
controlled by the same lever, or by the treadle. To 
prevent the ram from rising too rapidly, and striking 
an upward blow, the throttle and main valve are so 
connected that when the ram rises the throttle almost 











closes, allowing to pass only the small amount of steam 
necessary to hold the ram suspended. This feature, 
essential to the successful operation of a steam drop, 
and other important details of construction, are well 
worked out in this machine. As an additional safe- 
guard, spiral steel buffers are used to stop the ram at 
the top of its stroke, and protect the cylinder and head 
from a chance blow. To prevent breakage from con- 
tinued concussion and jar, sufficient elasticity has 
been introduced at all desirable points, All fastenings 
are provided with spiral steel springs, and the adjust- 
able guides, which are used to take up the wear of 
the ram and keep it in correct alignment, have also 
steel buffers to take the shock of the blow. These 
hammers are built in a number of sizes, ranging from 
400 Ib. to 3500 lb., the illustration being taken from 
one with 600 lb. falling weight. 








Tur Scrz CanaL.—The transit revenue collected by the 
Suez Canal Company in July was 212,400/., as compared 
with 220,903. in July, 1888, and 204,2791. in July, 1887. 
The transit revenue collected in the first seven months of 
this year was 1,629,080/., as compared with 1,562,577/. in 
the first seven months of 1888, and 1,373,636/. in the first 
seven months of 1887. 









CAP WRENCH. 

THE annexed engraving illustrates a cap wrench for 
the wheels of vehicles. It was designed by the makers, 
Messrs. Entwistle and Kenyon, Ewbank Works, 








Accrington, to enable farmers and others to unscrew 
various sizes of caps with a single wrench, and thus to 
avoid the necessity of keeping an assortment of many 
different dimensions. The wrench is made in two 
sizes. 








THE THEORY OF STEAM ENGINE 
CONDENSERS.* 

By Professor DWELSHAUVERS-DEry, Litge University. 

1. Defects of the Ordinary Theory.—The ordinary theory 
of condensers is defective because it does not take into 
account the heat passing from the walls of the cylinder 
into the condenser, and there absorbed. This heat is due 
to the re-evaporation of the water covering the walls 
during exhaust. Therefore the results of this theory do 
not agree with those given by actual experiment. This 
may be proved by examining the experiments made b 
Hirn at Colmar in 1873 and 1875, on the Logelbach 
engine ; all the results will be found in the Bulletins of 
the Société Industrielle de Mulhouse. 

In those experiments we call C the heat actually acquired 
by the injection water, and C! is the heat this water would 
possess if cylinder wall cooling during exhaust did not 
take place, that is to say, that which would result if 
calculated in the ordinary way. <A Table is given of the 


value of =o in the said experiments. The relative 
quantity of water mixed with the steam in the cylinder 
at the beginning of exhaust is also added. We call it 
1-2, because x, represents the weight of pure steam in a 
unit of weight of the mixture. The quantity x, was 
determined experimentally. 

















a oe Noy. Nov. | Aug. Aug. Sept. | Sept. Sept. 
1878 and 1875. | “i9."| oa] 98. | 97. | -7 | & | 2B 
p.c. | p.c. | p.c. | p.c. | p.c. | p.c. | p.c 

1-Cl 
: ‘ : 0.085 0.175 | 0.106 | 0.134 | 0.168 0.280 | 0.174 


| | 
1-2, | 0.100 | 0.254 0.164 | 0.146 0.230 | 0.364 | 0.173 
} | 





Now if the calculation for a condenser is made in the 
ordinary way, there may clearly be an error of 28 per 
cent. in the weight of cold water to be brought in per 
stroke. Nor could the calculation be corrected by the 
use of a constant coefficient, since the error varies from 
84 to 28 per cent. A theory with such results ought to be 
condemned. 

2. Aim of the Theory.—A theory should either inter- 
pret the results of experiment and be perfectly accurate ; 
or furnish the engineer with the means of calculating the 
dimensions of an engine condenser, working under various 
conditions. In the latter case, the calculation must be 
based upon the most disadvantageous conditions, and 
those terms may be neglected that are less than the varia- 
tion in the results of the problem. But we must not 
neglect the influence of the cylinder walls, and our object 
in the following pages will be to show how this should 
be taken into account to obtain a reliable formula. 

We will first formulate the experimental theory, and 
the equation expressing it. his equation has not, 
beour baedieien been employed before, except to cal- 
culate the cooling by the condenser, taken as an unknown 
quantity. We propose to calculate, @ priori, the wall 
cooling by the condenser “‘as being equal to the quantity 
of heat necessary to evaporate the water remaining mixed 
with the steam in the cylinder at the beginning of ex- 
haust.” As all the terms of the equation are obtained 
by experiment, it can be used to check the correctness 
of a trial. But there is another equation for verifying 
trials with a condensing engine. It gives the heat brought 
by the steam into the cylinder per stroke, as equal to the 
sum of the quantities of heat represented by the indicated 
work, and by the loss due to external radiation, plus that 
rejected by the condenser. C being the heat necessary 





_* Abridged translation from the “Revue Universelle 
des Mines,” vol. v., 188° 
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to increase the temperature of the cold water, and ¢ the 
heat retained in a liquid state by the steam in the con- 
denser, we will call this sum (C +c) heat rejected. 

It is easy to measure this heat in condensing steam 
engines, but there are no means of doing so where the 
steam escapes into the atmosphere. For condensing engines 
the weight of water injected, Me pounds, is measured 
and its temperature before and after condensation, ¢; and 
ty. Steam tables give the heat qi and qr of a pound of 
water at the temperatures. We get, therefore, 


C=Me (yu —- qi) ‘> ‘ (1) 


Next we measure the weight, Ma pounds of steam ad- 
mitted into the cylinder per stroke, which eventually 
becomes water in the condenser at the temperature ty. 
For the heat of this water deduce 


cmMa qa . . . (2) 
The heat rejected is represented by 
(C+ec)=Me (qr -qi)+M wv . F (3) 
Therefore, in condensing machines the heat rejected 
(C+c); the heat conveyed to the cylinder, Q; the heat 
which does the external work, T ; the heat lost by radia- 


tion, EK, can all be measured, and the accuracy of the 
results checked by comparing Q with the sum 


T+E+(C+e). 


‘ In non-condensing engines the results cannot be 
checked, because the experiments do not give (C +c) ; and 
the equation which expresses the relation 


Q=T+E+(Ct+e) .  .) (LL) 


will only determine (C+c), and through it the exhaust 
cooling (Re) if this cooling is Pace | as an unknown 
quantity. As we should have, therefore, no means of 
checking non-condensing experiments, there would be a 
ap in the experimental theory, which ought to be filled. 
‘his we attempt to do with our method of calculating Re 
independently of the heat rejected (C+c), ‘‘the cooling 
during exhaust being considered as produced entirely by 
the heat necessary to evaporate the water present in the 
aang a at the end of expansion.” If the value of Re is 
thus determined, it can be used to calculate the heat 
rejected (C +c), and as the latter can also be determined by 
the periodic equation No. I., we get two independent 
values checking each other. 

But all this is useless if it cannot be demonstrated 
experimentally that the above definition of the exhaust 
cooling Re is correct. We will therefore begin with this 
demonstration, already alluded to in the preceding Table, 

1c 


where the exhaust cooling a is shown to be in almost 


the same proportion as the quantity of water to be evapo- 
rated in the cylinder (1—.;). 

Definition of Formula for Condensers.—The mixture of 
steam and water present in the cylinder at the moment 
when the exhaust opens possesses a certain internal heat 
(U,). During exhaust the piston performs a certain 
quantity of back-pressure work, T,, which heats this 
mixture, and can be estimated in thermal units. Besides 
this the mixture receives from the metal R-. thermal 
units. Therefore the heat rejected (C +c) is equal to the 
initial internal heat Uj, increased by the quantities 
received T and Re , less the internal heat U, of the steam 
remaining in the cylinder at the moment when exhaust 
ceases, and compression in the clearance space begins. We 
have thus the equation 


(C+c)=U,+Te +Re -Ux, (II.) 
R; =(C+c)—(U,-Uz4+-Te) . (IIL) 


This I consider the most exact formula for condensers. 
In the Hirn-Logelbach experiments it will help to deter- 
mine the exhaust cooling Re. But the different terms 
must be developed, in order to show how they are deduced 
from direct experiments. 

Development of the Terms.—When the pressure P (pounds 

vr square foot) of saturated steam is known by the 

indicator diagrams, the Tables show the corresponding 
quantities, to which we give the letters in general use, as 
employed by M. Zeuner : 

q in thermal units=the sensible heat of water per 
pound. 

p in thermal units=latent internal heat of steam per 
pound. 

A P wu thermal units=latent external heat per pound, 
or heat equivalent to external work done to over- 
come the constant pressure P, while the piston 
generates the volume u cubic feet, equal to volume 
v of a pound of saturated steam, less the volume 
o of a pound of water. 


Here A=1 divided by 772: 51b. the weight of a cubic 
foot of pure saturated steam. 

The internal heat of a mixture of M pounds with dryness 
‘raction x is made up of the heat of the water, M q, and 
the heat of the steam, Map. If we call it U we get 

U=M (q+2p). ° . . (4) 
or if we make m=M 2, weight of pure steam, U=Mgq+ 
mp. : ° ; ‘ . . ; . (4) 

Therefore to determine U, we must know M, x, P; the 
Tables will give the rest. We have no means of deter- 
mining experimentally the dryness fraction of the steam 
shut up in the cylinder at the end of exhaust (index 2 in 
the following equation). Hirn has conclusively shown 
that with ordinary pressures there is nothing but pure 
steam in the cylinder at the end of exhaust, all the water 
having been expelled by evaporation, and that conse- 
quently x,=1. Therefore to know the weight of steam 
Mc remaining in the cylinder at the end of exhaust, we 
need only measure on the diagram the volume V, cubic 
feet occupied by the steam at that moment, and its pres- 


or 





sure P, pounds square foot, and knowing (by the Tables) 
the weight 6, per cubic foot of steam, we have 


Me = V. by . . . (5) 


Un=Me (92+ Pr) - . : (6) 
Direct experiment gives the weight of steam Ma pounds 
which passes through the cylinder, going from the boiler 
to the condenser, per stroke. At the be zinning of exhaust 
the weight of mixture (Ma +Mc- ) pound, occupies a space 
V,, at the pressure Pj, indicated by the diagram. As the 
Tables give 6), we get successively 
m,=V;, 5; . ° ° (7) 


—_ my, 
= ——— . . ° (8) 
Ma +M- ) 
U,=(Ma +M®) (+21 pi)- , (9) 

The work due to back pressure, T, , is measured directly 
on the diagram. a f 

Here follows a Table giving the results of various 
experiments made by Hirn with the Logelbach steam 
engine : 


and then 


reckoned at 0.0355, 0.0722, and 0.1312 per cent. in calories 
according to the speed. 

From what has gone before, it appears that the formula 
for non-condensing engines is 


(C+e)=Te + (Ma + Me ) (qi + Pi) — Me (qo + Pg) (Ila) 

To the best of our belief this formula is here given for 
the first time. 

Formula of Ordinary Theovy.—Before devising a for- 
mula to meet engineering necessities, we will first find out 
the relative importance of the heat usually neglected in 
the ordinary theory, and then introduce the needful 
corrections. 

External radiation is neglected in the ordinary theory, 
as in our own, but the former also leaves out the clearance 
spaces and makes 


M, =0, U,=0, x;= a U1 = Ma (qm + & py). 
. a 


As to the work of back pressure, T's, if it has any 
place in the ordinary theory, it is simply calculated by 
supposing that the back pressure is constant, and equal to 
pressure Py in the condenser. Now this is never the case. 








1873 and 1875. 





calories calories 
per stroke. | per strok 
Fxperiment C+c ee Ss oe 1 17860 | “00025 
Formula IIl.,C,te 1. oc. owe | 182.25 | 226.59 
Cito-C+9 | +0.020 | 40.073 
C+e 


| 
| Nov. 18. | Nov. 28. 


Aug. 26. Aug. 27. | Sept. 7 | Sept. 8. | Sept. 29. 
calories | calories | calories | calories | calories 
e. | per stroke. _ per stroke. | per stroke. | per stroke. | per stroke. 
153.59 171.25 | 129.58 | 148.87 | = 139.90 
159.75 | 170.07 | 134,91 | 158.53 | 136.42 
| 
+0.040 —0.007 +0.041 | +0.065 | —0.025 
| | 








Added to this in the original are: first, the cooling 
during exhaust, Re, calculated with formula II. as 


follows: 
Re =(C+e)—(U,+T.—U.). . (IL) 

Then the value R, of this cooling by formula ITTI., accord- 
ing to the ra | definition: exhaust cooling is equal 
to the quantity of heat necessary to turn into steam the 
water pressure in the cylinder when the exhaust opens. _ 

Cooling during Exhaust.—The water to be evaporated is 
in the condition shown at index I; it becomes saturated 
at temperature ¢, ; its heat per pound is q, and the latent 
internal heat per pound necessary to evaporate it while 
keeping it at temperature t, is equal to p;. We therefore 
propose the following formula : 


Ry,=(Ma + Me ) (1-24) /1 


R, =(Ma + Me - m) Py ° (IIT.) 


and will now see how this formula agrees with experi- 
ments. 
Having determined R, by formula III., we deduce 


or 


| A pressure of 1.42 lb. per square inch is seldom attained 
in the condenser, even if the pressure of the air is included, 
| because the highest temperature of the water is generally 
| about 95 deg. Fahr., corresponding to a pressure of 0.81 lb. 
| per square inch. But the back pressure in the cylinder, 
as shown by the indicator, is seldom less than 2.84 Ib. 
yer square inch. This may be safely adopted in formule. 
| If the quantity marked U at No. 4, and at the beginning 
lof exhaust, is called Uj, we shall have the following de- 
, duction : 
| To represent the work Tle. Tle = Ma A Pra’; uy. 
| Thus formula IT. becomes in the ordinary theory 


| (Cl4e)=U, 47%, 
| or 


| (C’+c)=Ma (n +2’; pitA Py x) u,) . . (IV.) 


| Here the last term is usually suppressed. 

| The following Table shows the variation between the 
jresults of formula IV., and those given by experiments 
‘(in Fr. meas.) : 











} | { 
— Nov. 18. | Noy. 28. Aug. 26. Aug. 27. | Sept. 7. | Sept. 8. | Sept. 29. 
calories | calories calories calories calories | calories | calories 
per stroke. | per stroke. | per stroke. per stroke. | per stroke. | per stroke. | per stroke. 

Formula IV. (C’+c) .. os oe ae 164.14 | 176.33 | 138.27 149.69 | 108.92 109.49 | 117.083 

e+ a —0.081 | —0.165 | — 0.100 —0.126 | —0.159 | —0.265 | —0.163 
Ste 
| | 





from it the value of the quantity of heat rejected (C, +c) 
given by the equation 

(C,+¢c)=R,+(U,+Te —U,). 
We then estimate the difference R,;—Re or (C,+¢)— 
(C+c), being a fraction of the heat actually rejected 
(C+c), and so get the last line of the Table. 

Thus the experimental results and those of formula ITT. 
differ sometimes by a positive, sometimes by a negative 
fraction, never exceeding 7.3 per cent. Of course this is 
not a proof of absolute accuracy, but it is far better than 
the error of the ordinary theory, which is always in the 
same direction, and often exceeds 25 per cent. The 
following application of two non-condensing trials approxi- 
mates still more closely. Before examining them we must 
remark that the thermal process which takes place during 
the evaporation of moisture is absolutely unknown ; all we 
can affirm is that the pressure in the cylinder shown by 
the indicator is totally different from that marked by the 
thermometer in the condenser. The mass of steam, there- 
fore, cannot be treated as homogeneous, and the process is 
similar to that of expansion in the two communicating 
cylinders of a compound engine. ' 

Application to Non-Condensing Engines.—Mr. Willans 
made a number of experiments in 1886, in which great 
care was taken to insure accuracy. We here take the first 
three to verify our definition of Rj. "The number of revo- 
lutions per minute was in the first, 408.4 ; in the second, 
200.6 ; in the third, 110.5. In the subjoined Table are the 
data and results of the calculation. The differences are 
seen to be 1.8, 1.7, 1.0 per cent. 





| I. | Ill. 
calories | calories | calories 
percent. percent.) per cent. 
From experiment Q —(T+E)=(C+e)| 8.0298 | 8.9490 | 10.5192 
” formula III. (Cy+e) .. ..| 8.1766 | 9.0915 10.6254 
Se. (e 0.017 | 0.010 

mean | | 


—— i. 








| 
. | 


..| 0.018 


Closer verification would be impossible. In these 
experiments the loss by external radiation E not being 
given, it had to be reckoned from results obtained from 
other engines, and allowance made for the volume of the 
cylinder, the surface exposed, and duration of stroke, all 
with a single-acting engine. The radiation E has been 








The difference is always on the wrong side, and so 
t that the formula must be rejected. Hirn is right 
in saying that any theory of the steam engine which does 
not recognise the influence of the cylinder walls is useless. 
Some term must therefore be introduced to represent the 
heat given up by the walls to evaporate the moisture. 
This term will Hapa to Ma (1—2’}) p,. With this 
modification, and_the suppression of the work of back 
pressure, formula IV. is simplified into 
; (C’+¢) = Ma (+P) . . 3 SEV) 

Or, in other words, we suppose that #’;=1. This has 
already been oe but without perceiving that the 
second term of the formula was thereby sometimes in- 
creased to 33 per cent. of its original value. 

Formula for Condensers.—Au engineer endeavours to 
determine the weight of injection water required per pound 
of steam expended. It will be well therefore to state 
formula V. as 

Me (qf —Gi )=Ma (1 + Pi— 7) 
whence 
Me_H+Ma—@% | | (yr) 
Ma qs—qi 

The necessary data will be the initial temperature ti , 
and final temperature ty of the condensing water, and the 
pressure P, of the steam at the end of expansion or be- 
ginning of exhaust ; all these quantities vary with circum- 
stances. The engineer should of course provide for all 
emergencies, and assume the most unfavourable condi- 
tions, viz., those requiring the maximum amount of cold 
water ; he can then regulate the supply according to the 





demand. 


By applying our formula to the experiments made with 
the Logelbach engine, and comparing the results with 
those obtained experimentally, we find that the differences 
are sometimes more, sometimes less, the greatest being 
5 per cent. ; also that in the most unfavourable circum- 
stances 38 lb. of cold water are necessary per pound of 
steam in the cylinder. 

It is impossible, in the present state of our knowledge, to 
determine accurately beforehand the value of Ma, or the 
| steam used per stroke, on account of the influence of the 
| walls, and the great condensation often taking place during 
| admission, saat which varies considerably according to the 
| work in any given engine. It will be well to find out the 

probable maximum expenditure, and an engineer who 
| makes the same type of machine often is sure to havea 
tolerably correct idea of the required maximum. 





\ 








ee 














































































































































































eel 













Uj 


SEPT. 13, 1889.] 


ENGINEERING. 





325 








‘*ENGINEERING” ILLUSTRATED PATENT 
RECO 


ComPILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
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Where Inventions are communicated from abroad, the Names, 
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GUNS, &c. 


641. Baron W.G. Armstrong, Newcastle-on- e. 
Improvements in Fuzes for Projectiles. (8d. 4 F'igs.] 
January 14, 1888.—-According to this invention, the upper part @ 
of the body containing the time arrangement is made of white 
metal, and the lower part b of gun-metal, the two parts being 
attached by casting them together. Around the larger diameter 
of the body a spiral groove is cut, in which lead tubing con- 
taining pit powder is inserted. A hole a1 is made in the body of 
the fuze at the lower end of this tubing, which is stemmed with 
gunpowder, and makes communication with the concussion 
chamber through holes in a diaphragm, which is firmly fixed, 
and carries the tube c. A vertical annular channel a? painted 
with powder containing quick match makes communication with 
the time pellet chamber. The time needle h is inserted directly 
below the time pellet ec. An adjustable cover ¢ fits on the larger 
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part of the body, leather washers being inte ed, and has holes 
tl marked off in inches and cut on a spiral, following the stemming 
in the tubing. A vernier ¢? gives the division of tenths. Upon 
discharge the suspending wire s shears, and allows the detonator 
to strike the poem h. The flash then passes into the channel a? 
containing the quick match, and from thence, through the hole 
made by boring, into the powder contained in the tube in the 
groove, which powder ignites the charge in the chamber al, 
fires the magazine, and explodes the shell. The concussion arrange- 
ment acts as follows: Upon discharge the weight of a guard 
shears the wings on the copper cover, and sets back, thereby 
liberating a sphere, which revolves round a volute spiral groove 
b2 and shoots into the pocket 3, thereby allowing the detonator, 
pellet, and guard to go forward against the needle on impact or 
graze. (Sealed January 18, 1889). 


4976. A. Noble, Newcastle-upon-Tyne. Improve- 
ments in Breechloading Guns, (8d. 2 Figs.) April 3, 
1888.—This invention relates to the system of breechloading 
ordnance described in Letters Patent No. 4470 of 1885, and con- 
sists in cutting away the metal at the rear of the bore of such guns 
in a conical form, and on the inner surface of this cone making the 
divided screw thread for receiving the conical divided screw upon 
the breech-block. Fig. 1 shows a longitudinal section of a gun 
converted according to this invention. As seen the metal is cut 
away at a to a conical form, and on this conical surface a divided 
screw thread is formed. At the rear of this cone the metal is cut 
away to a cylindrical form at b, and upon the inner surface of this 
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cylinder another divided screw is formed. The breech-block ¢ is 
provided with similar divided screw threads to engage with the 
divided screw threads in the breech. On the rear end of the guna 
strengthening hoop d is shrunk, This hoop carries the pin e¢ upon 
which the breech-block is hinged. f is the form of obturator 
employed for firing ordinary charges, and is similar to a short 
metallic cartridge case. The charge is fired by the ping, but other 
mechanism may be employed. Fig. 2 is a longitudinal section of 
another gun converted in a similar manner and provided with a 
special obturator for firing ordinary charges. This obturator con- 
gists of a mushroom head h upon a stem j which {s received in an 
axial hole in the breech-block, This stem has a hole j} through it 








for firing the ae. The edges of the mushroom head h rest upon 
the metallic ring k which is supported by a ring / of asbestos or 
other suitable material. m is a split ring around the stem of the 
obturator. (Sealed April 23, 1889). 


818. W.Anderson, London. Improvements in Dis- 
appearing MountingsforGuns,. [lid. 6 Figs.) January 
18, 1888.—The figure shows an elevation of the gun mounting in 
its firing position. The gun is mounted upon arms A, which turn 
on a shaft B. This shaft is supported by a frame C, which has 
sides of steel or iron plate and angle pieces connected together by 
a pivot plate D and a rear transom E. F is the oscillating recoil 
cylinder, in which slides a piston, whose rod is connected to a 
crosshead G, attached to the arms A. H are two storage cylinders 
fixed beneath the cylinder F, and provided with rams forced 
inwards by springs. These cylinders communicate with one 
another at their front ends and one of them isconnected by a pipe 
J with one of the hollow trunnions of cylinder F, a throttling 
arrangement being applied by which the recoil can be regulated. 
_.—_A~ } 7174 
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In the hollow trunnion is a valve held by a spring against the end 
of a passage leading from the trunnion to the front end of cylinder 
F. The end of the trunnion is closed, and through this end passes 
ascrew, by turning which the valve can be drawn away from its 
seat. Liquid from a small tank M passes into cylinder F in front of 
the piston, when the piston is drawn back by the recoil of the gun. 
After the gun has recoiled and the valve been opened to allow 
liquid to be forced back from the cylinders H to the cylinder F, 
the piston is forced forwards to its former position, and the liquid 
which has passed into the cylinder from the tank is forced back 
into the tank through small passages between them. As the 
piston arrives at the end of its stroke a portion of it passes over and 
covers these openings, one after the other, and so brings the gun 
to rest ina gradual manner. Similarly when the gun recoils it 
may be gradually brought to rest by a projection from the piston 
gradually obstructing the passage of liquid from the cylinder to 
the spring-loaded valve past which the liquid has to be forced 
before it enters the storage cylinders. (Sealed February 8, 1889). 


5949. A. Kuhut and R. Deissler, Berlin. Improve- 
ment in Explosive Compounds, [4d.] April 21, 1888.— 
According to this invention nitro-glycerine is mixed with carbonate 
of ammonium by which the temperature of the explosion gases is 
so small, that flashing of the gases is prevented. There must be 
at least 15 per cent. of this carbonate of ammonium to fully guard 
against flashing. Instead of carbonate of ium, ium 
chloride can be mixed with dynamite in the same proportion. 
(Accepted May 26, 1888). 


7434. J. B. G. A. Canet, Paris. Improvements in 
Quick-Firing Guns, [(8/. 4 Figs.) March 28, 1888.—This 
invention consists in a new arrangement of the breech screw and 
firing mechanism. Fig. 1 is an end elevation of the breech screw, 
and Fig. 2 is a section through the axial vent. The surface of the 
breech screw A is cut into segments of helicoidal form, eight of 
which are here described, four being full, and four cut away. Two 
of the cut-away segments have a central helicoidal groove, with 
which engage rollers C, Cl, let into the screw carrier. When 
rotary movement is imparted to the screw A, during the first 
eighth of such rotation the screw-threaded segments are dis- 
engaged from their counterpart, leaving the screw free. Durin 
this time the rollers C, C1 travel along a portion of the helicoid: 
groove which is parallel to the inclination of the threads of the 
screw. These rollers also engage the part of the groove which has 
a great inclination, and as they are stationary, the breech screw 
receives a longitudinal movement in the direction of the axis, 
causing it to draw out of the gun. Another improvement consists 
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in a cam F, carried by the axis of the hand lever D, and which, 
when the breech is quite closed, is opposite an > in the 
carrier. When the lever is raised the cam F acts upon the end of 
the firing slide H and makes it travel downwards. This motion 
cocks the hammer, by means of the rack I, and at the same time 
acts on the tail of the extractor J. In its descent the slide H com- 
presses the spring K, which works the slide back when the lanyard 
is pulled. The latter is fixed to a hook L on the trigger. For 
keeping the hand lever steady it is provided with a heel-piece 
which bears against a sp ing wl inserted in the breech screw. 
If the breech screw is turned the pawl arrives ge a cut-away 
segment of the carrier, and the spring causes the paw] to en 
under the heel-piece of the hand lever, which can no longer 
turned down ; it is only at the moment of the closing of the screw 
that the inclined plane O, which joins the full segment with the 
cut-away ent of the carrier, lowers the pawl, and renders the 
hand lever free. (Accevted February 13, 1889). 





5625. J. G. Accles, London. Improvements in 
Cartridge Boxes, [6d. 7 Figs.) April 16, 1888.—According 
to this invention the cartridge box is constructed of a cylindrical 
form, and the cartridges are packed in a helix, being received in 
recesses in a band which can be drawn out of the box to deliver 
the cartridges one by one. The band may either be of a less 
width than, or of the same width as, the box. In the former case 
a helical partition is fixed in the box so as to form a helical space 
to receive the band. In the latter case the edges of the band are 
received into helical grooves or guides in the two circular ends of 





the box. In order to reduce the friction, the band of the partition 
may be corrugated or otherwise formed in such a way that the 
leaden bullets shall not bear upon anything, the friction being 
taken by the brass cartridge cases, or friction rollers may be pro- 
vided. Fig. 1 isa horizontal section of a box constructed upon 
the first-mentioned plan, Fig. 2 is a transverse section, and Fig. 3 
is a plan; @ is the box, and 6 the helical partition in it. This par- 
tition is soldered to the bottom of the box, and is received into a 
helical groove in the lide. The band d runs ina groove formed 
in the helical partition b. Fixed to the band are friction rollers e. 
(Sealed April 30, 1889). 
LAMPS, &c. 


911. T. Gordon, London, Improvements in Gas 
Lamps and Burners, [lld. 7 Fis.) January 20, 1888.— 
According to this invention the burner A is cast of one piece of 
metal with rims B and C above and below the centre line of the 
ribs E, which ribs are formed with passages for the gas, the spaces 
formed thereby admitting of the passage of air to the outer sur- 
face of the flame. The gaschamber G is formed in two sections H 
and I, fitted together and to the burner to form gas-tight joints, 
K being the gas inlet, to which the pipes are connected so as to 
form —— To the section I is fitted the globe holder L, 
secured by a hinge and latch, and to the rim M is secured a de- 
flector plate N, — with lugs O for supporting it by means 
of screws P, air being allowed to s between the rim M and the 
deflector to the inner surface of the globe to prevent overheating. 
Lugs Q project from the section H so as to form a support for the 

















spider D, which is constructed with ledges R and fingers 8, which 
touch the centre flue below its point of support, T being projec- 
tions which touch the centre flue at some distance above the point 
of support, so as to maintain the flue in a concentric position. A 
rim U secures the perforated cylinder V in place. The cylinders 
V and W filter the air supply and cause it to be delivered to the 
flame in smooth currents. The arms D! of the spider are slotted 
and secured to the lugs Q by screws, so that while maintainin 
the spider in a concentric position, they are also free to epent 
and contract. The centre flue R! is constructed of one piece of 
refractory material with lugs R2, which pass through openings in 
the spider. The projections T act as stops to prevent the flue 
being passed too far up, and pins T! prevent the accidental dis- 
placement of said flue. (Sealed February 1, 1889. 


2730. A. James,London, Improvements in Lam 
for the Rapid Combustion of Magnesium Powder for 
Photographic and other Purposes, (8d. 3 Fiys.) Feb- 
ruary 23, 1888.—This improved lamp consists of an Argand, 
Bunsen, or similar burner Bon the top, and in the central tube of 
which is mounted a tubular base carrying the pipes p, p!, p? for 
supplying gas to the burners }, b!, b2. The pipes p! and p? each 
carry a bent rod +, 71, upon which is fixed the reflector by means 











of its sheath s. At the back is a reservoir O, from which issue 
three pipes a, a}, a1, leading to a disc placed in the centre of each 
Argand burner, which form a solid instead of a hollow flame, so as 
to insure the complete combustion of the magnesium powder. 
The reservoir O is cl by a metal stopper S and contains the 
requisite charge of powder, and at the back is arranged a pipe d, to 
which is fixed an india-rubber pipe ¢ provided with a mouthpiece, 
when it is intended that the operator should himself blow the 
necessary air to eject the powder. Or the pipe ¢ may be provided 


with a bellows, air pump, or other means. The burner is supplied 
with gas through the pipe f. When the lamp is brought into 
operation the reservoir is supplied with its proper charge of powder, 
and the gas having been lighted the operator seizes the mouth- 
piece of pipe c and blows the powder through the pipes a, a}, all 
into the centre of the respective flames, when the desired flash is 
produced. Several lamps may be connected together in batteries 
and be flashed simultaneously. (Sealed February 8, 1889). 


12,117, J.Mucke and W. Stern, Berlin. Improve- 
ments in Regenerative Gas Lamps. [6d. 1 Fig.) 
August 22, 1888.—The object of this invention is to prevent the 
arrival of soot, rust, or impurities into the burner, for which pur- 
pose there is placed in the gas tube a glass or porcelain pipe, the 
upper end of which is closed and provided with lateral holes for 
the admission of gas. To keep the burner clean from soot, raised 
ribs or flanges are placed above and below the jets at a suitable 
distance therefrom, so that the air for feeding the flame is 
deflected outward to mingle with the gas at a distance from the 
orifices of the burner. (Sealed December 7, 1888). 


12,864. H. A. Price and H. C, Turner, London. Im- 
provements in Atmospheric Gas Burners for Lump 
bestos Fires in Register and other Stoves. (6d. 3 
Figs.] September 6, 1888.—The body is either straight or curved, 
with circular or other shaped jets projecting from the same, at 
certain distances from each other on both sides or ontop. The jets 
may be horizontal or at any other angle, with cup-shaped mouths 
to throw the flame in the required direction. Supports raise the 
asbestos lumps above the jets to insure perfect combustion, and 
the “upp of heat being fully utilised. (Sealed December 21, 
1888). 


13,056. H.C. Turner and H. A. Price, London. Im- 
provements in Gas Burners for Incandescent 
(6d. 5 Figs.) September 10, 1888.—The burner consists of a 
hollow tube with as many tubes a at the desired angle, as 
are required to fill the body of the stove. These tubes have pro- 
jecting studs to carry a plate, which carries the wires holding the 
fibre asbestos fixed at the base by pins. These tubes have also pro- 
jecting studs, with openings as outlets for the gas. (Sealed De- 
cember 21, 1888). 


17,906, J. Sanders, London. Improvements in 
Extinguishing Oil Lamps and Burners, [6d. 3 Figs.) 
December 7, 1888.—This device comprises two levers E, F, weighted 
at B, with cranked — H, I, and extinguishers C, D provided 
with hooks and weights attached to the lower extremity of each. 
Two crossbars @ are fastened to the 4 | of the wick tube A, and 
pointed at each end, the points being turned inward, and on each 
of which are suspended the extinguishers C and D, which are made 
flat, and wider at the top than at the bottom, with a row of holes 
across the centre. The extinguishers are bent, and suspended in 
the centre by extensions b, their weights retaining them in an 
upright position when the lamp is burning ; but when overturned 
on its side, it will be evident that the top of the wick tube will 
press against the upper portion of the lower extinguisher (say D), 


Fig. 3. 


| 
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whilst lever E at the same time descends, moving the spindle H, 
which in turn causes the crank I to press against the bottom of 
extinguisher C, forcing the upper portion of same over on the top 
of D, thereby completely covering the wick tube and extinguish- 
ing the light. The action is the same if the lamp is overturned on 
either of its sides, but should it be overturned endways, the levers 
E, F open, and the cranks I are caused to press against the bottoms 
of the extinguishers C, D, thus forcing the upper portion thereof 
over the top of the wick tube and extinguishing the light. The 
method of extinguishing the light by blowing down the lamp 
chimney is entirely obviated by forcing the levers E, F out- 
wards, thereby enabling the extinguishers C, D to cover the wick 
tube A as hereinbefore » eet (Sealed May 14, 1889). 


MISCELLANEOUS. 


211. R. Morris, Blackheath, Kent. An Improve- 
ment in Filters, (8d. 5 Figs.) January 5, 1888.—Within a 
vessel A is suspended an inner vessel D, open at the top, and having 
a tubular portion E projecting upwards and a tubular portion 
projecting downwards, whose lower mouth is perforated or fitted 
with a porous screen. A third vessel G is placed mouth down- 
wards, so that its wall forms a partition dividing the annular 
space between D and E, and from which extends a tube H for 
admitting the change of filtering material. The tube E F may be 
filled with a block of porous carbon, or with granular animal 
charcoal, and the 5 s between D and G and between G and E 
are filled with suitable filtering materials, Liquid poured into the 








upper part of vessel D has to find its way in a zig-zag course, as 
indicated by the arrows, through the filtering materials to the 
bottom of vessel A, whence it can be withdrawn by the outlet B. 
In Fig. 2, the annular spaces through which the liquid has to flow 
in its zig-zag course are duplicated, for which purpose partitions 
EI! ‘and G2 project from D and G, and besides the tube H there are 
other two tubes H! for introducing the filtering material into. the 
annular spaces. Fig. 3 shows an arrangement of filter provided 
for filtering under pressure, the vessel A being of metal with its 
cover C bolted on. In this case the flow of the liquid is directed 
upwards from the inlet B to the outlet K, so that sediment may 
collect in the bottom of the vessel A. A screw L holds the 
inverted vessel G in position. (Sealed January 18, 1889). 


216. H. J. Haddan, London. (J. Hellmannand C. Fichtl, 
Vienna.) rovements in or relating to Ball or 
Roller (8d. 3 Figs.) January 5, 1888.—These 
mprovements consist in employing ellipsoid * liers or similar 
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more or less oblate rotary bodies with rounded or truncated ends, 
arranged in one or more series between the stationary and moving 
parts. The ellipsoid rollers a are, as shown in the figures, 
arranged in two series round the suitably constructed axle-tree b, 
either with their larger diameter parallel to the axle, or as re- 
presented, more or less inclined to it. The one series bears either 
against a hollow conical shoulder }! on the axle-tree, or the said 
series may bear against a chilled steel ring fastened or placed on 
the axle-tree. The second series bears against a screw-down 





collar c, or against a chilled ring c!, constructed conically in con- 
formity with the shape of the rollers, and fastened to the axle- 
tree. Both series are inclosed in the axle-box d which is provided 
with annular grooves for the reception of the rollers. Felt or 
rubber washers may be arranged to prevent the entering of dust, 
&c., into the bearing. The parts of the bearing and the axle- 
tree against which the rollers bear, are formed so that they come 
into contact with the surface of the roller along, or partly along, 
their whole length, so that the rollers bear the strain uniformly 
upon their whole surface. (Sealed February 1, 1889). 


630. W. K. Andersen, Osterbro, Denmark, Im- 

rovements in Valves. [6¢d. 2 Figs.) January 14, 1888.— 

his invention mainly consists in means for closing the opening of 
a valve or stop-cock by two elastic blocks, which are moved across 
the opening towards each other from Me pore sides so as to meet, 
and by continued pressure be expanded laterally, to securely close 
said opening. The chamber a of the stop-cock is so shaped as to 
provide space for the blocks c when the cock is open and enable 
said blocks to be moved together across the openings b so as to 
close the same. The chamber a is inclosed by the covers d, one of 
which is provided with a stuffing-box for passage of the spindle e, 


' 
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and the other carries a socket for the foot of said spindle. This 
spindle carries right and left-handed screw threads f, g, on which 
engage respectively the female screw-threaded blocks c, c, flanged 
outward on the further faces and carrying the collars g of rubber 
or suitable elastic material. The spindle is provided with a hand- 
wheel h, by revolving which, to close the valve, the two elastic 
collars g are moved together, and on meeting will expand laterally 
to abut securely against the rims of the openings b. The blocks ¢ 
are prevented from revolving with the spindle by suitable lugs 
thereon engaging in grooves in the walls of chamber a. (Sealed 
January 25, 1889). 


946. W. Haythornthwaite, Blackburn, Lanc. Im- 
provements in Valves for Operating Alarm Ap- 

tus. [ild. 10 Figs.) January 21, 1888.—The object of 
this invention is to give an alarm in the event of any attempt being 
made to close the valve which controls the supply of water. In 
the figures b designates the main valve fitted in slideways a! in the 
casing a@; bl is a projection on the main valve for operating an 
auxiliary valved. When the valve bis in the position shown in 
Fig. 1, the e a? is fully open and water is turned on from 
the main, the valve d being, at the same tiie, kept closed against 
the water pressure by the spring d?,so that no water can pass 
through pipe e! to the alarm apparatus, but as soon as the spindle 
c is turned and the valve b begins to close, the projection bl comes 





against and moves the spindle d!, thereby partially opening the 
valve d and allowing water to flow from the main through the 
pipe el to the alarm apparatus, which is thereby operated. 
Ike continued movement of valve U has the effect of fully opening 
the valve d, and when valve l is quite closed, as shown in Fig. 2, 
water will still flow from the main through a bye- b2 in the 
main valve, and through valve d and pipe e!, so that an alarm 
will be given continuously as long as the main valve remains 
closed, or partly open only, but as soon as the main valve is again 
fully opened and the projection b! has been moved clear of the 
auxiliary valve spindle d!, then the spring d? closes the valve d and 
stops the alarm. (Accepted December 1, 1888). 


3716. E. C. Ibbotson, Sheffield. Improvements in 
Lock-Nuts, (6d. 4 Figs.) March 10, 1888.—According to this 
invention, a nut ismade of ordinary construction, and one or more 
grooves or crosscuts are cut transversely to a suitable depth at one 
end, so as to render this end expansible radially. The nut being 
tapped in the usual manner, one or more of the top threads at the 
crosscut end is depressed, by the blow of a hammer, or by the 





application of pressure, so as to partially olose the space between 
the threads. (Sealed June 22, 1888). 
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3800. J.and W. McNaught, Rochdale, Lanc. Im- 
prevements in or Applicable to the Air Pumps of 

team es. (8d. 5 Figs.) March 12, 1888.—The object 
of this invention is to mitigate the shock caused by the sudden 
exit of the liquid from the air-pump barrel, and it consists in 
arranging one or more air chambers, or s s in connection, or 
communicating with the upper part of the air-pump barrel. The 
liquid lifted by each stroke of the pump bucket can partly enter 
these air chambers, or spaces, and compress the air therein, which 
air thus operates as a cushion, to take the shock and give time 
for the liquid to ~ quietly from the pump barrel through the 
outlet of the delivery valve or valves without shock. (Sealed 
April 9, 1889). 





. A. Mec Glasgow. Improvements in 
e Joints for Pipes. [6d. 5 Figs.) March 27, 1883s. 
—In constructing the improved joint each end of the pipe sec- 
tion has secured to it one arm A of an angle-iron ring, the other 
arm A! of which constitutes the projecting flange through which 
the bolts B are passed in joining two sections of the pipe together. 
The face of the flange Al may be flush with the end of the pipe 
section, but it is preferred that the flanges should be arranged so 
that the face of one flange A! of the joint should overlap the end of 
its pipe section C, whilst the other pipe section D has its end pro- 
jecting beyond its flange Al. In any case the bosom E of the angle- 
iron ring, where the two arms A, Al meet, forms a curve, so that 








when two pipe sections are butted together there is a space 
inclosed between the meeting flanges Al and the circumference of 
the pipe, the area of which spaces varies according to the arc of 
the curve. In this space a ring of flexible and compressible 
material is situated as seen at F, or the ring may be composedo? 
a length of copper pipe covered with india-rubber or the like, as 
shown at Figs. 3and 4. The ring F is placed in position on one 
section previous to bringing the two lengths of pipe together, and 
as the flanges of the _— are screwed or bolted up, the compres- 
sion thereby exerted on the ring forces it to occupy the entire 
space inclosed between the flanges and the circumference of the 
pipe, thereby making an air, gas, steam, or liquid-tight joint. 
(Sealed April 23, 1889). 


6083, L. L. gtr Providence, U.S.A. An Im- 
proved Process of St hte: Metallic Tubes. 
(8d. 4 Figs.] April 24, 1888.—The object of this invention is to 
straighten metallic tubes and at the same time make them uniform 
in diameter. To accomplish this a standard arbor or core is made 
of proper length from suitable metal, as steel, perfectly true and 
cylindrical, its diameter being substantially the same as that of the 
largest end of the tube to be operated upon. The arbor has a 
flexible connection attached to one end thereof, by which it is sus- 
pended. The largest end of the seamless tube is placed over the 
upper end of the vertical arbor, and the whole subjected to the 
action of heat, so that the tube expands and by its gravity passes 
over the arbor and drops therefrom at its lower end. Upon cool- 
ing, the tube will be true and uniform in diameter throughout. 
(Sealed August 17, 1888). 


14,630. P.deS Paris. An Improved Method 
of and Apparatus for Obta Motive Power. (87. 
3 Figs.] October 11, 1888.—This invention consists essentially in 
the conversion of the forces of tension into hydraulic force by 
applying them to saturated solutions of chloride of sodium, to 
glycerine, to mercury, &c. The apparatus consists of a generator 
A, two hydraulic cylinders B, an engine or turbine wheel ¢, a 
receiver, and heating apparatus. The operation is as follows: 
The receiver e of generator A is filled with chloride of ethyl. By 
opening cocks jf the liquid fills the chambers in the pipes. These 
cocks are then closed and one of the cocks 1 opened, when the 
liquid contained in the chamber runs into B, which is filled with 
a solution of chloride of sodium, heated in the vessel D which still 
contains a quantity of the solution equal to half a cylinder full. 
The turbine is at rest, when the chloride of ethyl becoming heated 


























by the contact with the water almost instantly attains an increasing 
pressure. The cock k is then opened, and. the saturated solution of 
chloride of sodium is forced up the tube ¢ to the nozzle j, and opera- 
ting upon the turbine, sets itin motion. The water then falls into 
vessel D, where it regains its lost heat. When most of the solu- 
tion has from B to the motor, the flow of liquid is ae 
by shutting valve k, and opening valve f! of the other cylinder, 
where pressure is produ in the same way. The lower end of 
tube i dips into the remaining salt water in B, the rest of the 
cylinder being filled with the vapour of the chloride of ethyl. 
The cocks a! and m are now opened, so that the water contained 
in D runs into the cylinder and drives out the vapour through the 
tube a into the coil A, where, by reason of the low temperature, 
it again becomes liquid and returns to the receiver or tank e. 
(Sealed January 25, 1889). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
——— gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
reet, Strand. 
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RAILWAY ROLLING STOCK AT THE 
PARIS EXHIBITION, 
(Concluded from page 266.) 

Belgium.—The railway carriages exhibited in the 
Belgian Section are not very numerous, nor are they 
of special interest, as, although of good workman- 
ship, they are not characterised by any very notable 
points in design. Like the French exhibits, how- 
ever, they show that provision for intercommuni- 
cation in trains and the double-bogie system are 
both features which are making strong headway in 
Continental practice. 

The only Belgian railway company which exhibits 
direct is the Grand Central Belge, which shows a 
composite carriage and a platform wagon; the 
former, which is a four-compartment carriage (two 
first-class and two second-class compartments), is 
exhibited to show the Belleroche system of heating 
with which it is fitted. 

The carriage itself, which we illustrate by Figs. 1, 
2, and 3 on the next page, requires no detailed 
description, but the heating apparatus demands 
special notice as an exceedingly promising arrange- 
ment. This system of heating, which has been 
designed by M. Belleroche, the locomotive superin- 
tendent of the Grand Central Belge, originated in 
some experiments which were conducted in 1873, 
and which resulted in arrangements which have 
from time to time been modified and improved 
until the present apparatus was arrived at. In its 
present form the apparatus has,been in use on the 
Grand Central Belge since 1885, when it was 
decided to fit the arrangement to the carriage 
stock generally, jointly with the automatic vacuum 
brake. 

The system is based on the idea of giving a con- 
tinuous heating throughout the train, the heat 
being supplied from one source to all the vehicles, 
instead of fitting a separate heating apparatus to 
each carriage. Two modes of carrying out the system 
suggested themselves, namely, one by the use of 
steam pipes, and the other by employing a double 
set of pipes through which hot water could be cir- 
culated. Both these plans were subjected to trial 
on the Grand Central Belge, the former being 
applied to trains running between Louvain and 
Aix-la-Chapelle in 1881, and the second to trains 
on the Vereux and Charleroi line in 1879. Asa 
result of these trials the latter system was adopted. 

Referring to our engravings, it will be seen that 
in carrying out the Belleroche system the car- 
riages are fitted with two lines of pipes and the hot 
water is made to circulate throughout the whole 
length of the train, returning to the source of heat. 
The mean temperature of the flow and return water 
is thus practically equal in all the carriages, and a 
train can be effectively heated independently of its 
length. The heaters with which the carriages are 
fitted are substantial cast-iron water boxes sunk 
level with the floor between the seats as shown in 
Figs. 1, 2, and 3, page 328, provision being made 
for free expansion and contraction. Each box is 
divided into two parts by a central partition, one 
part communicating with the line of flow pipes and 
the other with the line of return pipes. Moreover, 
each part of the heating box has a partition running 
longitudinally for the greater part of its length, as 
shown in dotted lines in Fig. 3, so as to cause the 
water to circulate throughout the whole length of 
the box. The heating box of each compartment is 
fitted with a discharge valve arranged as shown in 
the detail views, Figs. 4 and 5, page 328, and they 
are so coupled to the releasing valve of the auto- 
matic vacuum brake that when a carriage is removed 
from a train, the act of releasing the brake to 
enable the carriage to be moved also causes the dis- 
charge valves of the heaters to be opened and the 
latter thus emptied. 

In the trains in use the current of hot water 
required for heating purposes is furnished by one of 
the injectors of the locomotives, the water, after 
circulating, returning to the tender. The detail 
views, Figs. 6, 7, and 8, on page 328, show the 
arrangement of distributing valve employed, this 
valve consisting of a spindle with a long tapered 
end, by withdrawing which a portion of the water 
delivered by the injector can be allowed to pass 
into the train pipes. In Fig. 8, a is the branch 
leading to the boiler, and 6 that leading to the train 
pipes, the injector being at c. We may add that 
the company have also studied an arrangement, in 
which the water for heating instead of being obtained 
from the locomotive is furnished by a boiler con- 
tained in a special van, this boiler also supplying 








the steam for driving an electric light plant for 
illuminating the train. 

The platform wagon exhibited by the same com- 
pany was constructed at their works at Louvain, 
and is most beautifully finished. It is an iron- 
framed wagon, carried on two four-wheeled bogies, 
and is of a type which was introduced in 1869, and 
of which the company now possess 180 examples. 
The frame is 33 ft. 1}in. long, and the wagon, 
which weighs 12} tons empty, is capable of carrying 
a load of 20 tons. 

The Société Anonyme des Ateliers de Con- 
struction, of Malines, exhibit two carriages, of 
which one is a composite of a type adopted by the 
Belgian State Railways for secondary lines. It is 
a four-wheeled carriage with two first and two 
second-class compartments—or perhaps we should 
rather say two double compartments, one first and 
one second-class—access to which is obtained by a 
through central gallery communicating with end 
galleries. The other vehicle exhibited by this firm 
is a long carriage carried ontwo four-wheeled bogies, 
and is of a type which has been adopted by the 
Belgian State Railways for international train 
services. The body framing is of timber (trussed), 
while the truck frames are of iron. The body is 
cased with teak planking placed vertically, and is 
divided into two first-class and three second-class 
compartments, these communicating with a passage 
which runs along one side. The carriage is very 
comfortably fitted up. 

The Société Anonyme Internationale de Con- 
struction et de l’Enterprise de Travaux Publics, of 
Braine-le-Comte, also exhibit two carriages, both 
for the Belgian State Railways. These are long six- 
wheeled vehicles, one being divided into five first- 
class and the other into eight third-class compart- 
ments. The first-class carriage has india-rubber 
cushion springs between the under-frame and body, 
and is comfortably fitted up. The third-class car- 
riage has stuffed seats, but it is badly lighted, the 
lighting being by the door sashes only, there being 
no side lights. 

Another long six-wheeled carriage for the Belgian 
State Railways is exhibited by the Société Anonyme 
‘*La Metallurgique” of Brussels. It has an iron 
frame with volute cushion springs interposed 
between the under-frame and body, and it is 
divided into two and a half first-class and three 
second-class compartments. The body is cased with 
vertical teak planking. An exactly similar carriage 
is shown by the Etablissement Ragheno, of Malines. 

An interesting collection of rolling stock for light 
secondary railways is also shown by the Société 
Nationale des Cheminsde Fer Vicinaux, of Brussels, 
this comprising a double-bogie carriage, first-class, 
composite, and second-class carriages, luggage van, 
and platform wagon. We hope, hereafter, to give 
full particulars of most of this rolling stock, mean- 
while we mention it as deserving special attention 
in these days when the development of secondary 
railways is proceeding so rapidly. 

Great Britain. — Apart from the locomotives, 
English railway rolling stock is represented at Paris 
by two carriages only, these being exhibited by 
the London and North-Western and the Midland 
companies respectively. The exhibit of the former 
company is one of the latest patterns of sleeping 
carriagesadopted on the London and North-Western. 
It is a long carriage divided into four compartments, 
of which the two end ones contain four beds each (in 
two tiers), while the two central compartments— 
which are intended forladies—are fitted with but two 
beds each. The carriage is of course fitted with lava- 
tory accommodation, and the details of its equipment 
generally have been capitally carried out. The Mid- 
land Company’s carriage is of their double-bogie type 
with two six-wheeled bogies, which we have already 
fully described in these columns. It is divided into 
three first-class, three third-class, and one luggage 
compartment, and is most beautifully finished ; it 
was constructed at the company’s works at Derby. 

Italy.—Carriages are exhibited by three of the 
Italian railway companies, and also by a private 
firm at Milan. The Strade Ferrate del Mediter- 
raneo shows a first-class four-wheeled carriage pro- 
vided with end galleries connected by a longitudinal 
passage along one side of the vehicle, access being 
obtained from this passage to the three compart- 
ments, and also to lavatory accommodation. Of 
the three compartments two accommodate six pas- 
sengers each, and the other five passengers, making 
seventeen carried in all. The under-frame is of 
iron, and the main springs are provided with india- 
rubber auxiliary springs at their ends. 





The Strade Ferrate del Alta Italia shows a six- 
wheeled first-class carriage divided into four compart- 
ments for six passengers each, these compartments 
communicating with an open gallery whichruns along 
one side of the vehicle. This side gallery is pro- 
tected by a panelled handrail about 30 in. high ; 
above this the side is open. The carriage has a 
raised outside seat for a guard. The remaining 
railway company, the Strade Ferrate Meridionale, 
is also represented by a first-class carriage, divided 
into three compartments, of which one carries eight 
passengers, and the two others seven each, making 
twenty-two passengers in all. Thetwolast-mentioned 
compartments communicate by a door, and one of 
them is a smoking compartment. The carriage has 
an iron under-frame and steel panels, and its weight 
is 11.4 tons empty, or about 10.3 cwt. per passenger 
carried. 

The most important rolling stock exhibit in the 
Italian Section, however, isa train of seven carriages 
shown by Messrs. Miani Silvestri and Co., of 
Milan. These are all four-wheeled vehicles, but 
they are all of different patterns and classes, and 
illustrate a variety of arrangements. The work- 
manship is good, and the carriages are well worthy 
of examination. 

United States. —No examples of regular American 
rolling stock are exhibited, and this is much to be 
regretted in view of the attention which is now 
being paid in Europe to carriages of more or less 
American type. The Michigan Car Company, of 
Detroit, however, exhibit a refrigerator car built 
on Wickes’ system, and belonging to the Merchants’ 
Despatch Transportation Company. In this car the 
ice used for cooling is stored in compartments at 
the ends, these compartments communicating by 
suitable openings with the large central chamber, 
in which the carcasses of meat or perishable goods 
to be transported are stored. As far as possible all 
communication with the external air is shut off. 
The car is mounted on two four-wheeled bogies 
with chilled cast-iron wheels. 

The notes which we have given in the present 
and preceding articles respecting the rolling stock 
at the Paris Exhibition, show, we think, that the 
chief interest undoubtedly centres in the French 
exhibits, which are characterised by many features 
deserving attention. The vehicles for express 
traffic also plainly indicate that Continental railway 
engineers are not so afraid of deadweight as they 
used to be, and that the increased load which it 
involves is not deterring them from providing 
much improved accommodation on their long dis- 
tance trains. Continental railway speeds are still 
much below our own, but they are gradually in- 
creasing, and judging from what is to be seen at 
Paris, the Continental locomotive engineer will be 
called upon to perform very heavy work in the 
near future. 


THE BRITISH ASSOCIATION. 

Tue 1889 meeting at Newcastle of the British 
Association for the Advancement of Science which 
was brought toa close by the excursions of yesterday, 
cannot claim to have been remarkable in any espe- 
cial degree. In numbers the meeting of this year 
has fallen far short of that of the 3200 of 1863 
meeting at the same place ; the latter meeting was, 
however, by far the highest record at the time, 
and is indeed the highest of any date if we except 
the monster gathering at Manchester the year 
before last. This year the numbers do not much 
exceed 2200. There is no doubt that a popular 
local President does a vast deal towards swelling 
the attendance. When the Association last met in 
Newcastle, Sir William Armstrong, who is now Lord 
Armstrong, was President, and at the big Man- 
chester meeting the enthusiastic Lancashire people 
found in Sir Henry Roscoe a champion of science to 
whose banner they as readily flocked. 

The weather, which is so important a factor in 
the success of these gatherings, has been as neutral 
as the other features. On Wednesday, last week, 
it rained, and most of the other days the sky has 
been overcast except Monday, which was fine. The 
first of the excursions on Saturday were taken under 
a sky of leaden hue. Professor Flower has made 
an admirable President, but he has not had the 
fortuitous aid of local influence, and in addition to 
this his own science has not an extensive following. 
To his inaugural address delivered on the 11th inst. 
we made reference in our issue of last week. 

On the Thursday following, the 12th inst., the 
customary conversazione was given by the mayor 
in the Natural History Museum, and of course the 
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COMPOSITE CARRIAGE WITH BELLEROCHE SYSTEM OF HEATING; PARIS EXHIBITION 
(For Description, see Page 327.) 







Fig.i. 
























































































































































































































































Yj} 
Wy 
whit 
A 






































® 





Pee ROY DR. tas 


























SEPT. 20, 1889.] ENGINEERING. 329 








WOOD-WORKING MACHINERY AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. FAY AND CO., ENGINEERS, CINCINNATI, U.S.A. 
(For Description, see Page 334.) 
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Fic. 2. Four-spINDLE HORIZONTAL BORING MACHINE, 


customary ‘brilliant and distinguished company ,—banquet, we should say—to some of the most instructive lecture, which we shall deal with in due 
was assembled.” The phonograph was equally, of | distinguished of the members of the Association. | course. 

course, strongly en evidence, whilst another American| On Friday last the great feature was Professor; On Saturday there were, of course, the excur- 
notion was provided for the delectation of the guests | W. C. Roberts Austen’s ‘‘ discourse” on the harden- sions. The chief of these was thatto Durham, and 
in the shape of Mr. Muybridge’s oxy-hydrogen and | ing and tempering of steel. The large Drill Hall it appears to have been about as ill-managed as an 
zoopraxiscopic illustrations of animal locomotion. | was crowded from end to end, and those who came excursion well could be, at least so far as ordinary 
The same evening Lord Armstrong gave a dinner | were well repaid by hearing a very interesting and members, who have unlettered names, were con- 
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cerned. Letters after one’s name count for every- 
thing at meetings of the British Association. In 
the evening Mr. Benjamin Baker lectured to the 
working classes on the Forth Bridge. It is need- 
less to say he had an overflowing audience and a 
hearty welcome. ; 

On Sunday a large number of the members went 
to church, the Bishop of Newcastle preaching on 
science and religion, as bishops always do when 
they hold forth to a British Association congrega- 
tion. The bishop’s sermon, however, was full of 
good matter, and few could have listened to it 
without pleasure and improvement. For the benefit 
of the more secular-minded, Professor Sylvanus 
Thompson gave a lecture on the ‘Colours of 
Polarised Light” in the Tyne Theatre, under the 
auspices of the Tyneside Sunday Lecture Society. 

On Monday the chief point of interest was a 
lecture by Mr. Walter Gardiner on ‘‘ How Plants 
Maintain Themselves in the Struggle for Existence,” 
which attracted a large audience. On Wednesday 
last the usual concluding general meeting was held, 
and yesterday was devoted to the long excursions. 

Of the work in the sections we shall speak in 
detail, so far as the matters discussed may be 
within our scope. Section G—Mechanical Science 
—was perhaps less successful than usual, which 
is strange, considering how good a President 
it had, and how essentially Newcastle is an engi- 
neering centre. It is only when judged by its 
own high standard that Section G can be said 
to have fallen short, for there is no section better 
served by its permanent officials. It was no mere 
speech-making amenity when Mr. Anderson, in 
returning thanks for the vote of thanks to himself, 
referred to the excellent work done by the recorder 
Mr. Edward Rigg, and the secretaries, Mr. Conrad 
W. Cooke and Mr. Marshall. 


THe MECHANICAL SECTION. 


The business in Section G commenced on Thurs- 
day the 12th inst. with the President’s address. 
The reputation Mr. Anderson has won not only as 
an engineer of high scientific attainments, but as a 
thoughtful and clear-minded exponent of engineer- 
ing principles, was suflicient in itself to secure 
him a large audience from those of his own follow- 
ing. It had got about, however, amongst the 
members outside strictly mechanical and engineer- 
ing circles, that the address in ‘‘G” was likely to 
be interesting, and therefore when Mr. Anderson 
rose to speak, the Presbyterian Chapel which has 
been set apart for the use of the section, was as 
crowded as it probably often is when devoted to its 
sacred functions. 

There is no need for us to say how far those who 
came to hear Mr. Anderson’s address were from 
being disappointed, as it speaks for itself on 
another page, and few of our readers will fail to 
follow it, although they will miss the pleasure, 
which is a very real one, of the author’s own 
delivery. Section G never had a President more 
pleasant to listen to than he who filled the chair 
during the 1889 meeting. 

The usual vote of thanks to the President for his 
address was moved by Sir William Thomson. He 
spoke in terms of high admiration of the address, 
and referred especially to the apt illustrations or 
parallels by which the author had enforced his 
meaning, the simile of a crowd of people which Mr. 
Anderson had used, and still more the happy 
analogue of dancers in a set of Lancers, being 
especially noteworthy. Sir William was particularly 
gratified to see how much in harmony were the 
two sections A and G, Of necessity their provinces 
in the domain of science must much overlap or run 
into each other, but he found the same thought- 
ful treatment in whichever division he heard ques- 
tions of a more abstruse nature discussed. Sir 
William Thomson has too large and true a mind to 
indulge in mere complimentary rhetoric. His 
pursuits are such as to render all false quantities or 
undue values dangerous and hateful to him. We 
recommend the words of ‘*‘ the great physicist” to 
the smaller pedants of Section A, who affect to 
look on the members of Section G as little better 
than a collection of itinerent tinkers. 

The vote was seconded by Sir G. B. Bruce. The 
ex-president of the Institution of Civil Engineers 
also bore testimony to the high excellence of the 
address. Himself, as he proudly stated, a New- 
castle man, he attributed the President’s intel- 
lectual capacity to the fact that his parents hailed 
from the Tyneside. Whatever molecular changes 
may take place in the substances to which reference 


had been made in the address, the author himself 
was as unchanged in all excellencies as if he had 
never left the North. Itis evident that the speaker 
himself had not been contaminated by long residence 
away from his native county. Even their greatest 
enemies could never say that false modesty is 
amongst the foibles of Tynesiders. There is a 
fearlessness and frankness about them, when they 
speak of the virtues of their own district, which 
must always command the admiration of the more 
hesitating natures of the South. 


TRANSMISSION OF PowER BY COMPRESSED AIR. 


The first paper read was a contribution by Pro- 
fessor A. B. W. Kennedy, in which he gave par- 
ticulars of some experiments he had made on the 
Popp system of transmission of power by com- 
pressed air, which now forms so notable a feature 
in the domestic life of Paris. We published the 
full text of this paper in our last issue (vide page 320 
ante). The details as to performance will be read 
with interest by those who visited the Popp instal- 
lation during the recent Paris meeting of the Institu- 
tion of Mechanical Engineers, or who have read the 
description recently published in these columns.* 

The discussion on Professor Kennedy’s paper 
was opened by Sir Douglas Galton, who said a 
few words in reference to the advantages of a 
compressed air system of transmission of power 
from a hygienic point of view. He was followed by 
Sir Frederick Bramwell, who said that the author 
in his enumeration of the various means of trans- 
mitting power to a distance had omitted one method, 
which had nevertheless been somewhat exten- 
sively applied. He referred to the plan which was 
the direct opposite to that on which the Popp 
system worked, namely, the transmission by creating 
avacuum. This omission was the more noticeable 
to the speaker, as it was his old master, to whom he 
was apprenticed, who introduced the plan on a 
practicable scale. It was in those early days carried 
out to the extent of utilising power at a distance of 
about a mile from the spot where it was engendered, 
and was found of great advantage, more especially 
in gunpowder works, collieries, and other situations 
where there might be fear of danger from explosion. 
It had the advantage, claimed for the compressed 
air system, of causing ventilation, although the 
means of obtaining it were the reverse of those in 
the Popp system, fresh air being drawn in through 
doors or windows, and the foul air being taken off 
in the pipes. 

Some time ago the Corporation of Birmingham 
had applied to Sir Frederick to advise as to their 
attitude with regard to a scheme which was being 
promoted in that city for the supply of compressed 
air from a central station, for the purpose of supply- 
ing power to the smaller industries which were so 
numerous in Birmingham. He was asked whether 
it would be advisable for the corporation to oppose 
the scheme or become assenting parties. He had 
recommended the latter course, as he considered it 
would be an advantage to the city. In the course 
of his inquiry he had made an investigation with a 
view of finding out what was the coal consumption 
of small engines working in these local industrial 
establishments. The result was that the highest 
case was 35 lb. of coal per indicated horse-power per 
hour, the minimum was 8 Ib., and the average 17 lb. 
of coal per indicated horse-power per hour. It 
must be remembered, however, that this was with 
the coal of the district, which was very bad. 

Professor W. C. Unwin rose at the invitation of 
the President. He regretted that he had only had 
the paper put in his hand half an hour previously, 
for he considered that the efforts being made in 
Paris and Birmingham to transmit power by com- 
pressed air one of the most interesting mechanical 
problems of the day. He would take exception to 
one statement of the author’s. Professor Kennedy 
had stated that there was no antagonism between 
air and water asa means of power transmission. 
This expression he considered too unreserved, as, 
in his opinion, there was a considerable field in 
which there might be rivalry between the two 
vehicles ; for instance, he could see no difficulty in 
employing water for supplying motive power for 
dynamos and other purposes of a similar nature. 
It was used in this way in America and he could 
not see why it should not also be applied in England. 
At the same time he could not see why compressed 
air should not be used for lifts. He was of opinion, 
however, that the compressed air system offered 
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exceptional advantages. Water must be used at 
great pressure, whilst with air the pressure might 
be more moderate. With air the exhaust from the 
engine is not objectionable, and, in fact, was 
generally advantageous for ventilating purposes, 
so that no step had to be taken to get rid of the 
exhaust. Compressed air had been used for tram 
propulsion, an air main being laid under the road, 
boxes being placed at intervals by means of which 
afresh supply of air was taken in automatically. 
The author had not gone into the question of cost 
of mains, but that was an important point. In 
this connection, however, it was to be remembered 
that with air there was not the restriction as to 
speed of travel in the mains as there was with 
water, and for that reason smaller mains might be 
used although the pressure was less. The velocity, 
he should judge by what the author said, was 26 ft. 
per second, but the speaker was of opinion that it 
might be four times as high; and then, so far as first 
cost was concerned, there would not be a cheaper 
means of transmission. The speaker regretted the 
author had not taken the air temperature at various 
points along the route. 

Mr. Steavenson, of Durham, thought that the 
paper was classical rather than practical. He had 
for years used compressed air in mines where it did 
good work, but there was always the difficulty of 
leakage. In Schaffhausen ropes were used for 
transmission of power, but there the power was got 
for nothing. Ropes were also used extensively in 
mines ; they gave good results, but as a rule air 
was better. The author was sanguine that an 
efficiency of 67 per cent. would be attained, but the 
speaker was of opinion that 33 per cent. would be 
nearer the result absolutely attained, for that was 
the best he had found could be done in mines. 
In calculating efficiencies the indicated horse- 
power on the station engine should be taken and 
the effective horse-power of the motor at the works. 
He was of opinion that the petroleum engine would 
ultimately come to the front and supersede other 
forms. He referred to the difficulty of using elec- 
tricity as a means for transmitting power in mines, 


in addition to which there was the danger not only ~ 


of firing a dangerous mine by a spark, but also of 
accidents from men receiving shocks. 

Professor Osborne Reynolds, of Manchester, was 
of opinion that six atmospheres was too high a 
pressure to compress the air to. He considered 
that better results would be reached with lower 
pressure inthe mains. There was also the problem 
of leakage to be considered. For the hydraulic 
system the pipe must be heavier. The frictional 
resistance of air would be less than water in a ratio 
equal to the ratio between the densities of the two, 
but the leakage would be greater with air. 

Sir F. Bramwell spoke on the introduction of the 
water spray. He thought, perhaps, it would interest 
the meeting to know that he had used that method 
of cooling air at Woolwich Dockyard about fifty 
years before. This he believed was the first intro- 
duction of the system. 

Mr. W. L. Preece, called on by the President 
to defend electricity from the aspersions cast on it 
by Mr. Steavenson, said that electricity required 
no defence at his hands as it was quite strong enough 
to defend itself. Accidents were frequently put 
down to electricity which were simply the result of 
gross carelessness. With regard to the paper before 
the meeting, he claimed the credit of its inception 
for Sir F, Bramwell and himself. They had visited 
the Popp installation and had there been told cer- 
tain things which had led them to suggest that Pro- 
fessor Kennedy should spend his holiday in carry- 
ing out investigations of the nature detailed in the 
paper. The speaker took great interest in this 
matter from the fact that he had been connected 
with the pneumatic system for thirty years, for at 
that distance of time there had been a means of 
communication on that system between the General 
Post-Office in London and the Stock Exchange. 
From that it was extended to many parts of Lon- 
don and to other parts of the country. There was 
an installation in Newcastle. With regard to 
leakage, there was practically no difficulty. It was 
less than one-half of 1 per cent., less, he would 
venture to say, than one-tenth of 1 per cent. 
He would have no hesitation in plugging a pipe 
with a pressure of 25 Ib. in it, and there should 
be no great fall in pressure in a week. In 
this case, however, precautions were taken to 
insure tightness of mains which might not always 
be practicable. Leaden pipes were employed, 
and the lengths were united by plumbers’ joints, 
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and they were placed inside iron pipes. They were 
2} in. to 3 in. in diameter. 

In replying to the discussion Professor Kennedy 
said that the vacuum system was still used to some 
extent in Paris. With regard to what Mr. Steaven- 
son had said it would be found he had given the 
brake horse-power and the indicated horse-power 
as well. As to Professor Osborne Reynold’s 
remarks he had investigated the working with lower 
pressures and found the pressure stated gave the 
best results. 

The President, in proposing a vote of thanks to 
the author, referred to the great value of his con- 
tribution, and the good done by him in investiga- 
tions of this nature. 


Water Gas. 


The next paper read was a contribution from Mr. 
A. C. Humphreys, of Philadelphia. In the absence 
of the author it was read by General Webber. The 
paper said that water gas is generally obtained from 
the decomposition of steam which has been brought 
into contact with incandescent carbon. The first 
reaction obtained is the formation of carbonic acid 
and the liberation of hydrogen. The carbonic acid 
is brought into contact with an additional quantity 
of incandescent catbon, from which it takes up an 
equivalent and becomes carbonic oxide, so that there 
results, theoretically, a mixture of hydrogen and 
carbonic oxide in equal volumes. These gases have 
no light-giving properties, so that if they are to be 
used for illuminating purposes, they have either to 
be mixed with some hydro-carbon in the gaseous 
form, or they must be employed to raise to a white 
heat some solid substance, such as lime, magnesia, 
platinum, &. In 1874 there was practically no 
water gas made in the United States orin Canada. 
It is estimated that, at the present day, out cf 1150 
gas works, 300 are on the water gas system. The 
author next proceeded to consider the theory of 
the process in detail, and calculated the distri- 
bution of heat throughout the reactions, remark- 
ing that it is only by the application of the water 
gas system of manufacture that the whole of the 
carbon used can be converted into gas. In conclu- 
sion the author expressed his belief that the day of 
gas—fuel gas-—-was rapidly approaching, and that 
fuel gas must mean, in part, water gas. Even the 
great rival of gas, the electric light, might yet be 
dependent upon it for the cheapest means of pro- 
ducing the electric current ; and the gas engineer 
and the electrical engineer would be striving to 
correct the present wasteful strains upon nature’s 
storehouses. 

Sir I. Lowthian Bell said he took entire excep- 
tion to the statement that the day of fuel gas was 
rapidly approaching. A greater philosophical fal- 
lacy could scarcely be pronounced, so far as heat 
was concerned ; the cheapest and most efficacious 
form in which they could get heat was by putting coal 
into the fireplace where they wanted to use it, with- 
out making water gas or any other kind of gas, 
except that given off at the moment of combustion. 
Out of 100 parts of coal, 83 per cent. was utilised by 
burning, by water gas 78 per cent., and by pro- 
ducer gas 71 per cent. He entirely disbelieved 
that anything could be gained from a calorific 
point of view by converting fuel into water gas. 
That on many occasions a fuel could be obtained 
which might be well worth the extra expense (but 
that was in a very limited way) for effecting certain 
objects he was was not prepared to deny ; but he 
entirely dissented from the statement that they 
were going to abandon solid fuel and economically 
substitute in its place gaseous fuel. 

The next speaker was General Webber, who 
remarked that great progress had been made with 
this gas in the United States, but little in Europe. 
This was chiefly due to the high cost of ordinary 
gas in America. What was known in this country 
as Dowson gas was made before Mr. Dowson had 
any connection with the subject. He, the speaker, 
was responsible for the name. Water gas had got 
so bad a character in Germany that they determined 
to rename it, and the title of ‘‘ Dowson gas” was 
adopted. Nitrogen was in Dowson gas because it 
was useful for gas engine purposes. If the gas 
were required for burning or heating another plan 
would be followed. 

Mr. A. E. Fletcher referred to the important 
fact in connection with this subject that Mr. Mond, 
in his process of producing gas, saves the ammonia, 
and this exceeds in value the coal used. It would 
be well for Sir Lowthian Bell to bear this in mind 


not only be to cheapen the gas, but to introduce an 
agricultural product much wanted. Sixty-six pounds 
of ammonia sulphate would be produced by a ton of 
coal. This was more than double the ordinary gas 
works product. It might come even to this that the 
gas would be simply a by-product, instead of being 
the only object in the consumption of the fuel. The 
collateral advantages also must not be forgotten, 
amongst which the absence of smoke might be 
classed. We think Mr. Fletcher might have-pushed 
his argument further ; that the gas, ammonia, and 
all other substances should be considered by-pro- 
ducts ; the chief gain being this absence of smoke, 
which is by no means a noticeable feature in a 
certain district not more than 100 miles from the 
Clarence chimneys. Nothing could be more 
deplorable than the havoc created by the fume 
fiend in the neighbourhood of Newcastle. Trees 
are mere stunted skeletons, hedgerows leafless, 
and all vegetation is seared with the blight poured 
from foul smoke stacks. 

The President, in moving a vote of thanks to the 
author, pointed out the great pains that must have 
been taken in getting together the information in 
the paper. There was a good deal in it that was 
more suitable for the Chemical Section, but it had 
been grouped with the transmission of power papers 
and had so come into Section G. 

The meeting then adjourned until the following 
day. 

Steapy PiatrorM aT SEA. 

On the members assembling on Friday, the first 
paper on the list in Section G was found to be a 
contribution from Mr. Beauchamp Tower entitled 
‘* Apparatus for providing a Steady Platform at 
Sea.” Some members who had attended the last 
meeting of the Institution of Naval Architects 
were struck by the similitude of this title to that 
of a paper read by the same author at the last- 
named meeting. As the paper proceeded, the 
words had a strangely familiar ring, and the coin- 
cidence became still more marked when it was 
noticed that Mr. Tower was reading from a printed 
paper having a light bluey-green wrapper, a tint 
not unknown in Adelphi-terrace. We do not pro- 
pose even to abstract Mr. Tower’s paper, as it will 
be found in our issue of April 26 last, page 400, 
when we printed it in connection with our report 
of the annual meeting of the Institution of Naval 
Architects. We really think it is, to use a slang 
expression, ‘‘ playing it rather low down” on the 
British Association. Scientific audiences often 
have to put up with réchauffe material, but to have 
disgorged on them, holws-bolus, an already read and 
digested paper is going a trifle too far. 

A few points, however, came out in the discussion 
which may be noticed; for Mr. Tower’s well- 
known mechanical inventive genius—which appa- 
rently is more prolific than his literary inventive 
genius—has produced a very remarkable apparatus. 
Captain A. Noble, of Elswick, asked what would be 
the weight of a level platform, such as described, 
on which to mount a 6-pounder gun. To which the 
author answered that it would be about one and a 
half times the weight of the gun, but in any case it 
must be remembered that the gun would require a 
mounting. The weight of the gun and pedestal 
would be about 9 cwt., whilst the whole of the 
weight of the gun and apparatus would not exceed 
12 cwt. Captain Noble next asked if the ratio of 
the weight would be increased in big guns. In 
reply to this, the author said that he did not think 
so, but he did not anticipate the adoption of the 
apparatus for mounting big guns. It would be 
better to use it as a director, so arranged that when 
the gun came parallel with the line of sights, 
mounted on the platform, an electrical contact 
would be made which would fire the gun. He 
would not advise the platform for guns heavier 
than 6-pounders. 

Captain Noble, continuing, said that he had seen 
the apparatus at work, and was very much struck 
with the ingenuity of it. Of course it was impossible 
to get over the vertical motion, but the angular 
motion was practically obliterated. What, how- 
ever, was the practical question in the design of a 
warship was, whether it would be better to put the 
weight at the disposal of the constructor into the 
mechanism appertaining to the level platform or 
into additional guns with the ordinary mounting, 
and take the chance of hitting due to increased fire. 
He was glad the Admiralty was going to try the 
invention. He thought the proper way would be 
to get two launches, one fitted with a gun on a level 





when considering the subject. The effect would 


armament in the shape of guns and ordinary 
mounting. The two launches could be then tried 
in competition, and a definite conclusion would be 
reached. If it were found desirable to adopt the 
level platform mounting, it would not be a matter 
of great difficulty to build launches in future a little 
larger so as to carry the extra weight. He held the 
opinion, expressed by a distinguished naval officer, 
that the vessel which got in the first, or first and 
second broadside, would be the one to win the 
battle, and for that reason no pains ought to be 
spared to make the first broadside effective. 

Professor Osborne Reynolds congratulated the 
author on his invention. It was, so faras he knew, 
the first time that a device had been brought for- 
ward in which kinetic control could be obtained 
without the connection of the parts. It did not fall 
to the lot of many to make a definite mark in the 
science of mechanics, but Mr. Tower had made 
more than one. 

In reply Mr. Tower pointed out that in the 
official report on the naval manceuvres it was said 
that the machine gun was no good in a seaway, or 
when there was much motion to the vessel. With 
regard to the Admiralty experiments he was glad to 
say they were going to be conducted under the 
superintendence of Captain Wilson, of the torpedo 
depét ship Vernon, and it might be concluded 
therefore that they would be ably carried out. It 
was proposed to tow his yacht, which had the plat- 
form fitted, by a torpedo boat. A search light was 
to be placed in both, and it would be then possible 
to compare the movement of the beam from the 
torpedo boat with that proceeding from the pro- 
jector placed on the platform. 


Bortite-Makinc MAcHINERY. 


A paper contributed by Mr. H. M. Ashley on the 
above subject was next read. We have already 
referred to this invention in a description published 
in these columns* of a visit we paid to Castleford, 
in Yorkshire, to see an experimental apparatus at 
work. Weare glad to hear that the opinion we 
then expressed as to the utility of the invention, 
from a mechanical point of view, has been borne 
out by facts, but we are not so pleased to find that 
another forecast we made, as to the financial aspect 
of the invention, has been more than justified. 
However, Mr. Ashley appears, unlike so many other 
inventors, to have safely weathered the storms and 
finally escaped the dangers of ‘‘ the City,” and to 
have sailed into the smooth waters of regular pro- 
duction, for he talks about customers buying his 
bottles by the ‘‘ half-dozen railways truck loads.” 
We propose at a future date giving fuller parti- 
culars of this novel and interesting machine ; the 
following very brief abstract will suffice: As is 
well known in the ordinary practice of bottle-making, 
the molten glass is taken on to a blow-pipe and 
which the operator blows through with his mouth. 
Mr. Ashley does away with the human mechanism 
as a means of blowing, and in its place substitutes 
compressed air. So the matter would appear to 
the uninitiated simple enough, and the only 
wonder would be why it was never done before. 
The substitution of mechanical for human means 
however introduces some very difficult problems in 
the process, and in the way in which these have been 
overcome lies the merit of the invention. It would 
be impossible to make the details clear without 
illustrations, so we will leave the matter for the 
present. 

In the discussion which followed Mr. Carpmael 
said that the apparatus invented by the author was 
likely to revolutionise the trade of bottle-making. 
He pointed out that an ordinary made bottle wasthin- 
nest at the shoulder where the strength was most 
wanted, but one made in this machine was of equal 
thickness throughout. Mr. Hastings said that his 
attention had been attracted to the apparatus by the 
relief it promised to supply to the bottle-makers, 
who followed what was confessedly one of the most 
unhealthy trades known, the average duration of life 
being thirty years. Bottle-making with the machine 
before the meeting was, however, as healthy a trade 
as any other of its kind. He had seen the machine 
turning out bottles at the rate of three a minute. 
Mr. Beaumont said he had made a calculation 
from the data he had been able to estimate by means 
of the appearance of the samples of bottles shown, 
and he had come to the conclusion that if a pressure 
of 400 lb. to the square inch were set up by the 
mineral water gases in the bottle that a strip of 
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glass from the bottle would be subject to a stress 
equal to 2250 lb. per square inch. This he considered 
a dangerons figure, but he had only worked out the 
result from appearances. 

Mr. Ashley briefly replied. 


Peat Fisre For Paper-MaAkINaG. 


The next paper was entitled ‘‘ The Utilisation of 
Fibrous Peat for the Manufacture of Brown Paper, 
Wrappers, and Millboards,” the author being Mr. J. 
A. London. The object of the writer of this paper 
was to show the practical uses of suitable peat fibre 
as a raw material in the manufacture of brown 
paper, wrappers, and millboards, and its econo- 
mical use in many ways. The machine used for 
treating this material is a ‘‘ willow” or ‘‘ devil,” 
consisting of one drum 3 ft. in diameter by 12 in. 
on the face. This drum is covered with a concave. 
Both the drum and coneave are furnished with 
cone-shaped teeth, so that the fibre cannot adhere 
to the teeth ; but the principal advantage is that 
the teeth can be set to fibreise to any degree of 
fineness. Owing to the speed at which it runs, no 
fibre hangs about the machine, and it will fibreise 
or tear the peat fibre in a wet or dry state. 

A short discussion followed the reading of this 
paper, in the course of which Lord Ross pointed 
out that the difficulty of using the peat bogs of 
Ireland, which had been suggested as a source of 
supply, was the cost of transportation. It was also 
to be remembered that it was generally only the top 
6 in. which was available for the purpose, below 
that the fibrous nature of the peat was lost, the 
lower layers being the black non-fibrous peat. 

A speaker asked if the peat fibre could be used 
for white paper, a query which the author answered 
in the negative. Another speaker asked how the 
cost would compare with wood pulp. Lord Ross 
said he trusted that the paper from peat would not 
be used for newspaper printing. Some of the 
journals of the present day were so rotten as to be 
almost useless. 

In reply the author said that the cost of fibre was 
50 per cent. less than wood, and it was very much 
stronger. This was owing to the mechanical treat- 
ment. Wood had to be ground before it could be 
turned into paper, whilst the peat fibre was mechani- 
cally treated in a way which added strength. Five 
mills were now using it very largely, and he thought 
it would quite take the place of bagging, the prepara- 
tion of which was so injurious to life. If the fibre 
from which the paper was prepared could be a little 
better cleaned, he believed it could be used for 
upholstery. 


Hypravutic Rartway SIGNALLING. 


A paper was next read by Mr. C. E. Carr on the 
above subject. The object of his invention was to 
diminish the labour in signal cabins and to accelerate 
the working. All the switches face the traffic in one 
or other direction, and are provided with lock-bars 
and wedges. Assuming that the signal cabin is 
150 yards from the switches two levers would pro- 
bably be used to work each pair if worked by hand, 
viz., one to move the switches themselves, and one 
to move the lock-bar and wedges. These six levers 
with the seven needed to work the signals make a 
total of thirteen. By the proposed system the work 
of these thirteen levers might be done by two 
handles moving valves controlling the flow of fluid 
in pipes. A pressure of about 60 lb. per square 
inch might conveniently be used in ordinary circum- 
stances, but this might be increased in snowy 
weather. 

In the case selected for illustration by the author 
there were four lines of traffic to be provided for, 
viz., the up and down main line traftic, and the up 
and down branch line traffic. Let it be assumed 
that when in their normal positions the switches 
are set right for the main line, and the switches 
are set so as to divert up traffic from the main 
and branch line respectively into sidings. Then 
if the switches and signals are worked by hand 
five distinct movements would have to be made 
by the signalman to pass a down train along the 
main line, viz., move lock-bar and withdraw wedges, 
move switches, replace wedges, lower stopping 
signal No. 2, lower stopping signal No. 1. F ive 
motions will also have to be made to pass an up 
train along the main line. For the branch line 
eight motions would have to be made, for there 
would be two pairs of switches to be moved, each 
pair requiring three motions instead of one pair. 

In each case the signalman would have to retrace 
the same round of motions before he could get the 
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switches and signals back to their normal positions. 
By the proposed system one motion of one handle 
would set in action forces that would, in each of 
the four cases, do, in proper sequence, all that was 
required ; and the reverse motion would, if desired, 
put everything back into the normal position in 
pean sequence. At the same time every change 
in the position of a switch or signal that it could 
be necessary to make singly could be so made, and 
no single safeguard against accident that is now 
enjoyed, would be omitted. Shunting could also be 
carried on as at present, without lowering any of 
the signals. The method of working was then de- 
scribed. We regret we are unable to follow the 
author in these interesting details, but it would be 
impossible to do so without drawings. 

An incidental advantage of the proposed system 
would be that it would overcome the trouble caused 
by the expansion and contraction of signal wires, for 
the signal pistons would have stroke enough to 
take up any quantity of slack. The trouble and 
expense of long switch-rods would also be avoided, 
for the piping now often used for switch-rods would 
be used for its proper purpose. At the large junc- 
tion above mentioned there are three shifts of three 
men each employed every day. If the apparatus 
just described enabled the company to dispense 
with one of these men it would mean a saving of 
601. a year in wages, and this being capitalised at 
4 per cent. represents 15001. 

In opening the discussion the President alluded 
to the very technical character of the paper, and 
suggested that Mr. Shelford should address the 
meeting. 

Mr. Shelford first alluded to the hydraulic appa- 
ratus of an dtalian inventor, which is being exhibited 











at the Paris Exhibition. He then stated that in his 
opinion railway signalling on our present systems 
had been so far perfected, that further advance 
could only be looked for in the direction of inven- 
tions like those under discussion, which aimed at 
reducing the tremendous expenditure of manual 
labour that now goes on at large junctions, such as 
those on the Metropolitan Railway and elsewhere. 
If an invention of this kind proved successful it 
would be of enormous advantage in reducing the 
labour, and therefore the cost of working railways. 

Sir Frederick Bramwell regretted he had only 
heard the end of the paper, but said it appeared 
from one of the diagrams that the author proposed 
to remove some of the interlocking apparatus from 
the signal cabin, where it was under the eye of the 
signalman, and distribute it about the yard. He 
would like to be sure that the arrangements for 
preventing a signal from being lowered, in case of 
the failure of the switches to go fully over were 
efticient ; and suggested that the signalman’s labour 
might be lessened by applying hydraulic power to 
the levers as at present arranged in the signal 
cabins. Colonel Cunningham asked how the effects 
of frost were to be guarded against. 

Mr. Carr, in reply, pointed out that he claimed 
no novelty for the idea of working railway switches 
and signals by hydraulic power. He was not, how- 
ever, aware of any system that covered the same 
ground as hisown. He explained that the inter- 
locking of the valve rods with bars from the 
switches, or from the wedges, which might take 
place at any convenient place from the switches to 
the signal cabin, bore a close resemblance to the old 
plan of interlocking the signal wires with a bar from 
the switches, and would not only prevent the lowers 
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ing of a signal, unless all the switches it covered 
were exactly in their proper position, but would in 
case of the failure of any switch to go fully over, 
inform the signalman that something was wrong by 
checking the movement of the lever as he tried to 
pull it over. He further stated that one of the 
main objects of his apparatus was to do away with 
the long switch-rods now required, and to reduce 








| existing systems, 


| At the conclusion of the discussion on Mr. Carr’s 
| paper the section adjourned until the next day, 
| Saturday. 


| THE ACTION OF WAVES AND CURRENTS IN 
| ESTUARIES. 
| The first business in Section G on the assembling 
| on the Saturday of the meeting was the reading of the 
| report of the ‘‘ Committee appointed to Investigate 
the Action of Waves and Currents on the Beds and 
|Foreshores of Estuaries by Means of Working 
| Models.” The chairman of the Committee is Sir 
| James N. Douglass, and Professor Unwin is secre- 
tary. Professor Osborne Reynolds, Messrs. W. 
| Topley, E. Leader Williams, W. Shelford, G. F. 
| Deacon, A. R. Hunt, and W. H. Wheeler are the 
other members. The work has been carried out at 
| Owens College, and consequently the experiments 
| were conducted by Professor Reynolds and an 
assistant appointed for the purpose, Mr, H. Bam- 
| ford Bee. 
| The experiments were directed to determine in 
| what respects the distribution of sand in the beds 
of model estuaries of similar lateral configuration is 
| affected by the horizontal and vertical dimensions 
, and the relation which these bear to one another, 
|and to the tide period, so as to place the laws of 
|similarity on which the practical application of the 
_ method depends on as firm an experimental basis 
| as possible. 
| ‘This Committee and the experiments have grown 
| out of the model estuary of the Mersey, which was 
made with the hope of elucidating some problems 
in connection with the proposed construction of the 
| Manchester Ship Canal. It will be remembered 
that Professor Osborne Reynolds initiated this 
work, and that the model then made was described 
by him at the Manchester meeting of the Associa- 
tion the year before last. 
the number of levers. This would not be achieved! It will be seen that so far the Committee have 
by applying hydraulic power to existing locking | not proceeded to include the model of any actual 
frames. In reply to Colonel Cunningham he said| estuary in their experiments. This is the first 
that he would not use water in a climate like that| report of the Committee, and so far they have 
of England, but a fluid that would resist the action | only been able to investigate certain first principles. 
of frost, and that perishable parts of his apparatus| One of the first of these was naturally to ascertain 
could be boxed in at least as easily as those of | how far a difference in dimensions would alter the 
| results. Evidently there must be an enormous 
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discrepancy between the size of the largest model 
practicable and the smallest estuary, and the first 


thing to do was to find how far this might affect 
results. To this end two models were made alike 


in all essential respects, excepting that one was 
half the linear dimensions of the other, and these 
were worked under similar or corresponding con- 
ditions. 

It must be confessed that the task which the 
Committee have set themselves is one of remarkable 
difficulty. When one considers the difference that 
must exist between an estuary and any model that 
can be made of it, one cannot but admire the 
courage of those who are ready to attack the 
problem. In the one instance of the sand used, for 
example ; Professor Reynolds says that he got the 
finest Calais sand, and afterwards used a fine shell 
sand, but even the particles ‘of that would appear 
as fair-sized pebbles, at least if measured by the 
scale of the model to the realestuary. Any powder 
that would scale down to be equivalent to the sand 
of an estuary would become, one would think, mere 
slime, and in connection with this matter is forcibly 
brought home the fact that water isa fluid not with- 
out viscocity, perhaps the most difficult point the 
investigators have to deal with. Again, irregu- 
larities in coast line, when brought down to the 
scale of the model, would be a mere roughness on 
the model, or would disappear even if a sufficiently 
accurate survey could be made to note them all. 
These points, and many others that could be 
mentioned, are bugbears which might well frighten 
less resolute men than Sir James Douglass and 
those who are serving with him; but it may 
be they can be overcome, or coefticients established 
by which the variables may be estimated. There 
is one difficulty, however, which we must confess 
we do not see the Committee can escape. Every- 
one who has been connected with coast and harbour 
work knows the effect of the winds in determining 
the configuration of the banks and shoals. Instances 
of this are given in every estuary or harbour in the 
world, and the Mersey itself forms a very fair 
example. It is the waves from the open sea, caused 
by winds acting over the thousands of miles of 
ocean, that bring up the sand or shingle which often 
causes so much obstruction to navigation. It is 
certain that Professor Reynolds can never make a 
model ocean and blow on it model winds. This 
would seem to be another of the chief difficulties 
the Committee has to contend with when they come 
to actual comparison with Nature; for, although 
waves may be formed artificially, their results must 
be a matter of speculation as compared with actual 
ocean waves. 

We do not mention these points in order to throw 
discredit on the labours of the Committee, but 
simply to give an idea of the difficulties they have 
to contend with. Whatever discrepancies there 
may be, the fact remains that Professor Reynolds, 
with his first attempt at model estuary work, 
succeeded by dint of patient observation and 
scientific knowledge in producing a family likeness 
in petto of that most difficult estuary, the Mersey. 

In the present instance the work has been less 
ambitious, for it has been confined to a comparison 
of the two tanks mentioned. In these there is 
firstly an ocean or tide generator. This consists of 
a tray of pine boards, in the large model, 3 ft. 10} in. 
by 3 ft. 9$ in. The sole function of this is to cause 
a rise and fall of tide, an operation which is effected 
by means of levers raising or lowering the tray. 
These levers are actuated through a small water 
motor which runs continuously, there being a good 
head obtainable from a large tank at the top of 
Owens College. In this way the water is caused to 
flow into the estuary when the tray rises, this corre- 
sponding to flood tide, and it will naturally return 
as the tray falls. Sand is spread on the bottom of 
the fixed rectangular tray representing the estuary. 
This is 11 ft. 10} in. long by 3 ft. 9$ in. wide in 
the large model. We do not propose to give a 
detailed description of the salstil, or of the way it 
is actuated. There is nothing special in this 
respect, the construction being simply an example 
of ordinary good mechanical design. The top of 
the estuary is covered with a sheet of glass, which 
not only protects the sand from the intrusion of 
idle fingers, but affords an excellent base from which 
measurements may be taken in laying off contour 
lines of the bottom, the glass being conveniently 
divided offin squares which correspond to divisions 
on the section paper on which the charts, showing 
the effect of the operations, are made. 

In the big model, tides ranged from a period of 


50 seconds with a 2 in. rise and fall to 36 seconds 
with a 1-in. rise and fall. In the small model the 
period ranged from 33 seconds with a 2-in. tide 
to 23.5 seconds with a 1-in. tide. In the whole 
set of experiments 180,000 tides were made, which 
is equal to a period of about four centuries of ebb 
and flow. A device was introduced for making 
waves artificially. The model tide was reduced by 
a kinetic law of waves from a 30-ft. tide, with a 
period of 44,400 seconds, which may be expressed 
as follows : 
p=period in seconds. 


¢=length. 

h=height in feet. 
p # l 
Po ho lo 


Working on this law the model experiments gave 
a range of foreshore of twelve miles, that being the 
distance from high to low water line. 

It would be interesting were we able to give the 
charts prepared from the results obtained by the 
models, but we must reserve that for a future date. 
It will suftice to say here that the configuration of 
sandbanks from the two models was very similar, 
and strongly confirmed the assumption upon which 
the experiments had been founded. 

No doubt the Association will continue the grant 
for this Committee for the practical importance, as 
well as the scientific interest of the research, are of 
the highest order. At the conclusion of the reading 
of the report a vote of thanks to the Committee was 
passed. There was no discussion, such not being 
customary with reports of committees. 

(To be continued. ) 





WOOD-WORKING MACHINERY AT THE 
PARIS EXHIBITION. 

WE this week publish illustrations of a further selec- 
tion of the wood-working machinery exhibited by 
Messrs. Fay and Co., of Cincinnati. Fig. 1, on page 329, 
shows a large automatic saw, especially designed for 
cutting heavy timbers, such as are used for bridgework 
or in carriage frames, intofixed lengths. The peculiarity 
of this machine is that the saw is mounted on a tra- 
versing carriage running on a frame that is set at 
right angles to the table, the centre of which is slotted 
as shown, to provide a passage for the saw as it advances 
through the work. The fence extends for the whole 
length of the table and its upper side is graduated, so 
that the exact length to which the timber is to be cut 
can be seen at a glance and the trouble of marking off 
the lengths is avoided ; for cutting up a large number 
of pieces of timber to the same length, absolute accuracy 
is secured by means of a sliding stop, the end of 
which projects from the inner side of the fence, and 
which can be set to any point along the graduated 
scale, and held in position by a set screw. The fence 
is slotted to receive this stop along its whole length so 
that the stop can be introduced at either end of the 
fence for working right or left-handed. If it is 
desired to cut off timbers to lengths greater than that 
of the table, the =, to turned end for end so that the 
projection extends beyond the table for any distance 
that might be desired. The spindle carrying the saw 
is mounted on long bearings, and its driving pulleys 
are mounted on a sliding carriage that travels to and 
fro upon the transverse frame before alluded to. A 
balanced vibrating frame, hung by side levers to the 
countershaft, extends forward in the lower part of the 
transverse frame and carries a system of idle pulleys 
over which the belt from the driving pulley on the 
countershaft passes, thence going to the pulley on 
the saw spindle; by this a the driving 
belt is always kept tight. Motion is given to 
the saw carriage by means of an endless chain, that 
is caused to travel in either direction through a system 
of gearing actuated by a friction drum mounted on the 
same shaft as a pulley driven by a second belt from the 
countershaft. By depressing the foot lever shown in 
the front of the engraving, this traversing gear is 
thrown into operation and the carriage advances to the 
extent of its travel, which can be made variable by 
means of a shifting stop. The carriage striking against 
this stop reverses the traversing motion, throwing the 
back gear into operation, and bringing the saw carriage 
into its original position ; the return travel is three times 
as fast as that of the forward motion. The return 
speed isa fixed one, but the rate of advance is under 
the control of the operator while the saw is running. 
The speed at which the saw is run is usually 1500 revo- 
lutions per minute. 

Fig. 2, on page 329, illustrates a four-spindle hori- 
zontal car-boring machine. This an extremely inge- 
nious machine very largely used in the United States ; 
it is especially designed for boring a large number of 
holes to different depths and of varying diameters, at 
a continuous operation, thus avoiding the necessity of 
shifting the timber from one drill to another or of 
changing the augers in the same machine. The table 











is an open one, as shown, and carries a number of 
freely running rollers, so that the timber can be 
traversed by hand in front of the drills; on the inner 
side of the table and in the centre of its length, are 
three vertical surfaces against which the work is 
held while it is being bored ; the inner frame of 
the table is made higher than the outer side, to 
serve as a guide for the timber. The four boring 
spindles, with their mechanism, are placed within 
a large box frame at right angles with the table; 
each spindle is carried in an imdependent frame 
which is free to slide up and down in vertical 
guides formed inside the mainframe. As shown in the 
engraving, theupper part of each of the moving carriages 
in which the auger _—- run, is provided with long 
bearings to receive the ends of a sleeve on which the 

ulley driving the auger is mounted ; the spindle that 
orms the auger holder passes through the sleeve pro- 
jecting beyond it in front, and at the back of the 
machine ; a keyway is cut in this spindle and a corre- 
sponding key tits into it and into the sleeve, so that 
while the spindle is free to traverse to and fro, it can 
also receive a circular motion from the sleeve. Two 
standards rise from the top of the frame and support a 
sliding bar, which carries a handle at the front of the 
machine ; at the back this bar is connected to a vertical 
lever, the lower end of which contains a bearing, in 
which the rear end of the boring bar revolves ; a sliding 
stop is placed on the bar, and this can be secured in 
any position upon it by means of a set screw. From 
the foregoing description it will be seen that by means 
of the vertical handle, before mentioned, the bar and 
the boring spindle carrying the auger can be advanced 
to any distance to which the stop has been set. The 
four vertical levers shown at the back of the table are 
used to throw in and out of gear the mechanism 
employed to raise or lower the carriages in which the 
drills are mounted. This mechanism consists of four 
independent sets of bevel gearing, each of which gives 
motion to a vertical screw passing through the rising 
and falling frame of one of the boring carriages ; 
according to the movement given to the gearing the 
screw revolves to the right or to the left, and the 
carriage consequently rises or falls. All four drills are 
driven by one continuous belt that passes round a 
series of compensating pulleys in the lower part of the 
frame, so that the belt isalways kept tight, no matter 
what may be the position of the pulley on the boring 
spindle. The mode of operating this machine will be 
evident from the foregoing description ; the position of 
the various holes to be bored in a piece of timber having 
been laid out, and the diameter of the holes, as well as 
the depths to which they are to be bored, being known 
to the workman, the timber is placed upon the table, 
and the machine being set in motion, and the various 
stops being adjusted, the operator causes the auger to 
rise and fall by moving the vertical lever, until it is 
opposite the place marked out on the timber; he 
then pulls the auger forward by means of the handle 
and sliding bar until the point engages in the wood, 
the face of which is held up firmly against the table 
through the pull exerted by the auger; the depth to 
which each hole is to be bored, is fixed by the stop on 
the sliding bar already explained. 

Fig. 3, on page 332, illustrates a very neatly designed 
self-contained fret scroll saw, the chief peculiarity of 
which is the intermediate connection between the two 
vibrating springs at the top of the frame and the saw 
blade ; by means of these, while the latter has a re- 
ciprocating motion of about 4 in., the range of move- 
ment in the springs does not exceed 4in. This is 
effected by means Tiwe drums of different diameters 
placed within the chamber beneath the arms to which 
the i s are secured, and mounted on the same 
spindle. Round the periphery of the smaller of these 
drums is secured a strap, to the lower end of which the 
saw blade is attached, and round that of the larger 
drum, but in the opposite direction, are secured two 
straps, the outer ends of which are fastened to the 
springs as shown in the illustration. By this arrange- 
ment, as the lower strap is pulled down and unwound 
from its drum, the upper straps are also pulled down 
and wound round the larger circumference of the other 
drum, the latter range of motion being of course 
smaller on account of the increased diameter of the 
drum. In other respects this machine calls for com- 
mendation on account of its excellent finish and design; 
the table can be set to any desired angle by means of a 
quadrant and set screws. 

Fig. 4, on page 333, illustrates a veneer-cutting 
machine, which may be also used as a smoothing planer, 
and which contains a number of excellent details that 
are not shown in our perspective view. The table, 
which is placed between the two side frames of the 
machine, is raised or lowered by means of the hand- 
wheel shown at the end; this handwheel turns a 


pinion gearing into two spurwheels mounted on the 
ends of horizontal screwed rods, the motion of which 
causes the table to travel up or down by moving long 
heavy wedges to or fro, and upon which corresponding 
inclined surfaces, cast in one piece with the table, take 
their bearing. Each revolution of the handwheel 
corresponds to a movement in the table of 7; in. ; the 
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sition can also be read from a finely graduated scale 
attached to the vertical frame of the machine; the 
small wheel in front of the handwheel locks the rising 
and falling movement when the table is set in position. 
A special feature of this machine is the curved pressure 
bar placed between the fluted feed roller and the knife 
cylinder, and indicated in the engraving by the two 
spherical counterweights mounted at the ends of the 
short curved levers. The bearings at the ends of 
this pressure bar are formed with a curve, the centre 
of which coincides with that of the knife cylinder ; the 
blocks in which these curved bearings are supported 
are connected with the rising and —— bearings of 
the fluted feed roller, so that while the latter adapts 
itself roughly to any irregularities in the surface of the 
timber being fed forward to the cutters, the rising and 
falling movement of the feed roller caused by this 
irregularity, gives the pressure bar a corresponding 
movement, only that it describes an arc of a circle 
instead of rising and falling ; by this arrangement the 
bearing edge of the pressure bar is brought almost in 
contact with the knives of the cylinder, and the timber 
is rigidly held along its whole width. On the further 
side of the cylinder is the second pressure bar, which 
is also curved, so that its bearing edge approaches 
very closely to the knives; this bar, of course, takes 
its bearing upon the timber after the cut has been 
made, and its adjustment depends upon the exact 
thickness to which the timber is to be planed ; the 
working range of the machine enables it to reduce 
timber from # in. in thickness to 75 in. at one cut. As 
shown in the engraving, the knife cylinder is driven off 
a large pulley at one side of the machine, the feeding 
mechanism being actuated through gearing driven by 
a pulley on the other side. The knife cylinder is driven 
at a speed of 4000 revolutions, and the larger sizes of 
this machine are made to cut up to widths of 36 in. 

Fig. 5, on page 333, is an illustration of a universal 
machine described on page 275 ante, and shows the 
application of the temporary table for boring timber. 
This machine, as will be seen, closely resembles the 
larger and similar one that we illustrated and described 
at the same time that Fig. 5 was referred to. 





INDUSTRIAL NOTES. 

Tue great London strike has ended. The terms of 
the settlement were finally agreed upon and ratified 
on Saturday last, the 14th instant, the men resuming 
work on the following Monday. The negotiations 
between the joint committee of the dock companies, 
and the strike committee of the men, were carried 
on by the Lord Mayor, Cardinal Manning, and others, 
of the Mansion House Committee, and they deserve 
the thanks of the public, as well as of the parties 
engaged in the conflict, for their successful endeavours. 
Never before in the history of labour struggles have 
so much publicsympathy been evoked, or such liberal 
support been given to men engaged ina strike. The 
settlement is honourable to all parties, no vestige of 
bitterness being discernible in the treaty of peace. It 
is, however, to be regretted that some of the terms 
have not been more faithfully observed by the men. 
The following are the terms of agreement : 

1. The 5d. rate per hour to be raised in the case of 
all labour, not piecework, on and after November 4 
next, to 6d. per hour, and 8d. per hour overtime. No 
pay for meal times. 

2. Men called in not to be discharged with less than 
2s. pay, except in regard to special short engagements 
in the afternoon. 

3. Present contract work to be converted not later 
than November 4 into piecework, under which the men 
will be paid not less than 6d. per hour, with 8d. per 
hour overtime, and the surplus, if any, to be equally 
divided between them, all payments being made to the 
men under the supervision of the dock officials. 

4. The hours of overtime at the docks and up-town 
warehouses shall be 6 p.m. to 6 a.m. 

5. The existing strike tobe terminated, and all the 
men connected with dock, wharf, or river work to 
return to work forthwith. 

6. The strikers and their leaders do unreservedly 
undertake that all labourers who have been at work 
during the strike shall be unmolested and treated as 
fellow labourers by those who have been out on strike. 

7. Inemploying fresh men after the strike is ended 
the directors will make no difference between those 
who have and those who have not taken part in it, and 
will not directly or indirectly show resentment to any 
of the men who have participated in the strike. 





The drillers in the employment of the Naval Con- 
struction and Armaments Company, at Barrow, having 
demanded largely increased wages, suddenly left work 
a week since, on the 13th instant, without giving 
notice. The report states that their wages have 
hitherto been from 6s. to 12s. per day, but the range 
thus given is so wide that a more accurate statement 
of the actual wages per man will be necessary before 
any conclusion can be arrived at as to the reasonable- 
ness, or otherwise, of the advance demanded. It is 
alleged that the demand is on the Government work 





at present in the hands of the company, but the con- 
cession, if made, will necessarily involve a like advance 
on similar work all round. 





In North Staffordshire the iron and steel trade 
appears to be better than ever. The only difficulty at 
present is the scarcity of puddled bar iron. The 
puddled iron cannot be obtained fast enough for the 
mills, and many of the furnaces are idle for want of 
men. Some of the old puddlers, who were driven out 
of the trade during the depression, will not again face 
the fires. Naturally, under the circumstances, the 
men who are at work, and in some cases overworked, 
by reason of the demand, are cogitating over an eight- 
hours’ day, as a relief to the exhaustion consequent 
upon their laborious and fatiguing work, as a means of 
regulating employment, and lastly, as a means of 
increasing their wages by the advance paid on over- 
time rates. 

In the Sheffield and Rotherham district the pattern 
makers are still fighting for the advance of 2s. per 
week in their wages, the concession not being as yet 
general throughout the trade. The iron and steel 
workers are busily engaged in re-organising their 
forces and extending their union. ' the other 
branches of the iron and steel industries trade is 
exceedingly good, and all classes of workers are busy ; 
but there is no outward and visible sign of any organ- 
ised dispute, either as to time or wages. 





There is a prospect of a great development of the 
manufacture of steel of a special kind in the county 
of Cumberland ; the Ellen Rolling Mills, at Maryport, 
which have been for a long time idle, having been 
leased to Messrs. Hampton and Facer for the manu- 
facture of their special steel, especially suitable for the 
Sheffield market. The firm will be known as Hampton 
and Facer’s Patent Special Steel Ingot Company. Both 
partners have had extensive experience,as managers in 
other great firms and companies, in the manufacture of 
steel and its application to and uses in various industries. 

In the South Wales district there is a general move- 
ment for an advance in wages among the iron and 
steel workers, and matters are fast coming to a crisis. 
Several friendly interviews have recently taken place 
between the representatives of the men and of the 
companies and firms, but without coming to any final 
agreement. The managers allege that old contracts 
are being completed at a loss, and that, therefore, they 
cannot concede the terms demanded. Under these 
circumstances, matters are being brought to an issue 
by the prompt and decisive action of the men. The 
following notices have been given in: At the Tredegar 
Iron Works, 600 notices te terminate in 28 days, for 
an advance of 2s. per week. At the Ebbw Vale Iron 
Works, 550 notices of termination of all contracts 
at the end of 28 days, unless an advance of 10 per cent. 
is conceded. At Cyfarthfa the workmen gave 28 days’ 
notice to terminate their engagements unless 10 per 
cent. is given. In the Blaenavon district, 700 notices 
to cease work at the end of 28 days unless 10 per cent. 
is granted. At Ebbw Vale the manager had an inter- 
view with the men, when he stated that he could 
not possibly concede the 2s. per week, but offered an 
immediate advance of 24 per cent. and a further 
5 per cent. at the beginning of October. The men, 
after considering the matter, decided against the offer 
of the manager, but consented to accept 1s. advance 
from September 1, and a further advance of 6d. 
from October 1. For the present, matters are thus 
unsettled. 

In Scotland the ironworkers and miners appear to be 
very much elated because the Trades Union Congress 
have decided to go in for an Fight Hours’ Bill, albeit 
that it is to be confined to miners. The engine-keepers 
in Fife have received 3d. per day advance, and another 
3d. per day is to be given on next pay day. In Ayr- 
shire the same class of men are threatening to strike 
unless they also receive 6d. per day advance. At 
Langloan the furnacemen came out on strike for an 
advance of 4d. per ton; after being idle a few days 
the demands were conceded. Meanwhile, however, 
some of the men were summoned under the Conspiracy 
and Protection of Property Act for leaving work with- 
out legal notice. But the advance being conceded on 
the day on which the men were to appear, the charge 
was withdrawn. The Fifeshire coal miners have 
demanded 10 per cent. advance on the June prices, 
this the coalmasters refuse to give, but it is expected 
that the rise in price will be about equal to9 per cent. ; 
which the men will obtain. In Lanarkshire the 
advance is becoming more general, but in some cases 
the coalowners are holding out. Meanwhile short time 
is being worked at several pits, and some have been 
wholly idle. This does not look well when all other 
industries are in full work, and when prices are going 
up in all parts of the country. 


In the mining districts of England and Wales matters 
are somewhat at a standstill. In the Somerset district 





the men are still out, being well supported. A partial 
settlement has been effected, but is by no means general. 
In Northumberland the men are prepared to accept 5 per 
cent. advance, but the coalowners say that the state 
of trade does not warrant a further advance at present. 
In Durham the advance of 10 per cent., conceded some 
time ages was given at all the collieries except at North 
Biddick, owned by Sir George Elliott, M.P. The men 
sued Sir George for the 10 per cent. and for a fort- 
night’s pay in lieu of notice. Sir George made a counter- 
claim for leaving work. Ultimately the case was 
submitted to Mr. Robson, a colliery manager, who 
decided in favour of the men for the 10 per cent. 
advance, the claim for notice on both sides being 
withdrawn. 





A further batch of the Mines Reports have been 
issued. Number IV. is the report for No. 5 district, 
Yorkshire and Lincolnshire ; VIII. is for No. 9 district, 
North Wales and the Isle of Man; IX. is for No. 10 
district, North Staffordshire ; X. is for South Stafford- 
shire, or No. 11 district; and XI. is for the south- 
western district, No. 12. The general summaries, 
which after all are the portions of the annual report 
which is of the greatest interest to the public, are not 
yet issued, though we were able to give an indication 
of their contents some weeks since. Why these sum- 
maries of the reports cannot be issued at an earlier 
date, passes comprehension, for, in reality, they were 
ready, and were in the possession of the Home Office, 
more than six months ago. Another question, well 
worthy of consideration, is whether such of the reports 
as are ready could not be issued as soon as completed, 
without waiting for five or six months at a time. This 
used to be the practice with consular and colonial re- 
ports ; now that they are published separately there is 
not so much delay. The Mines Reports similarly, 
being now published in parts, could just as well be 
issued immediately on completion, instead of seven or 
eight months after date. 


Turning from home affairs for a moment we may 
catch a glimpse of industrial affairs in Canada by re- 

roducing the programme of the Labour and Farmers’ 

nion. The artisans in the Canadian towns have long 
been busy in their various unions. Some two years 
ago they succeeded in getting assisted passages and 
free railway passes abolished ; now the farmers and 
the labourers are joining hands in demanding a real 
socialistic programme, the following eight points having 
been agreed to as their platform : 

1. Abolition of all taxes except sufficient to pay the 
expenses of the Government. 

2. Allland not occupied by actual tillers to be con- 
fiscated by the Government. 

3. Abolition of all private banks, and the insurance 
by Government of sufficient money to do the trade of 
the country ona cash basis. 

4. Government to take over all railways and tele- 
graphs at the actual cost of construction. 

5. Equal rights to all; and no privileges to any 
religious bodies, 

6. Total prohibition of the manufacture, importation, 
and sale of all intoxicating liquors. 

7. Free and compulsory education in purely secular 
schools. 

8. An eight-hour labour day by Act of Parliament 
to enable all who are willing to work to have employ- 
ment. This is the new labour charter of the Canadian 
farmers and agricultural labourers. 





The report of the labour correspondent of the Board 
of Trade for September shows no very material change 
in the state of trade, which continues satisfactory in 
all the leading industrial centres. In some cases the 
strike of the dock labourers had begun to affect the 
delivery of raw materials, but up to the date of 
the report it had not appreciably increased the per- 
centage of those out of employment in the skilled 
trades. The twenty organisations reported on con- 
tained 198,636 members, or a round total of nearly 
200,000 skilled men, yet the total out of work was only 
24 percent. But this shows an increase of ? per cent. 
upon the previous month, the increase being due to 
trade disputes. In the Engineers’. Society the average 
out of work was 2 per cent., while in the Steam Engine 
Makers’ Society there was only about 4 per cent. 
The general ratio in the Manchester and Salford dis- 
trict, in the a trades, was 14 per cent. 
Comparing September of last year with this we find 
that a twelvemonth ago the proportion out of work in 
the skilled trades was 8 per cent., now only 24. In 
Lancashire and Yorkshire there are no wages move- 
ments on foot of any importance in the engineering 
trades, but there are some movements as regards over- 
time, the object being more to bring about an equal 
basis for all employers than to introduce any new scale. 
The prospects are very encouraging for a good winter’s 
work, 





DetacoA Bay. —The Portuguese Government, it is 
stated, has contracted with Mr. Sawyer, an English 





engineer, for the completion of the Delagoa Bay Railway. 
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GODILLOTS FURNACES AS APPLIED TO LOCOMOTIVE BOILERS ; PARIS EXHIBITION. 
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Amoncst the most interesting features connected 
with the steam supply to the Paris Exhibition is the 
arrangement of furnaces, adapted for the combustion 
of poor fuels, which have been applied to a number of 
the boilers, according to the plans of M. Georges Alexis 
Godillot, of 21, Rue Royale, Paris. M. Godillot has 
paid great attention to the utilisation of poor fuels, 
such as sawdust, small coal containing large percentages 
of dirt, spent tan bark, &e., and his furnaces have 
during the past few years been very successfully used 
for the combustion of such materials. At the Paris 
Exhibition they are, as we have said, applied to a 
number of boilers, and on the present and opposite 
pages we illustrate their application to the fine 
range of locomotive boilers which Messrs. Davey, 
Paxman, and Co., of Colchester, have installed in 
connection with the electric lighting plant for 
the British Section, and to the tubulous andl of 
Messrs. Lagosse and Bouché. The chief features of the 
arrangement are identical in the two cases, and it will 
therefore only be necessary to describe one in detail. 
We will deal with the application to Messrs. Davey, 
Paxman, and Co.’s boilers. 

Referring to Figs. 1 to 3 on the present page, it will 
be seen that the range consists of xine boilers placed 
side by side. The ordinary firegrates are dispensed 
with, and instead each boiler is placed with its firebox 
over one of M. Godillot’s furnaces built below the floor | 
of the boiler-room. The top of the walls of each fur- 
nace project above the floor line, forming a sort of 
mouthpiece, which extends a short distance into the 
corresponding firebox, thus protecting the firebox ring 
from the heat, as shown by Figs. 4 and 5. 

Each furnace consists of a brick chamber of the 
form shown, this chamber having projecting into one 
side of it a special firegrate of the construction shown 
by the detail views, Figs. 7 and 8 annexed. This 

rate is of Q) form in plan, and the fuel is fed on to it 
by a horizontal feeding screw which delivers the fuel 
over the top of the grate as shown in Fig. 1. The 
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GODILLOT’S FURNACES AS APPLIED TO LAGOSSE AND BOUCHE’S BOILERS. 
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fuel, which may be in a damp state when it reaches 
the furnace, falls down the special grate step by step, 
the unconsumed portions eventually reaching the hori- 
zontal grate at bottom of the furnace chamber. 

In the case of Messrs. Davey, Paxman, and Co.'s 
boilers the fuel received at one side of the boiler-house 
is carried by a worm between the fourth and fifth 
boilers of the range to a transverse feeding trough, 
where other screw carriers distribute it to the recep- 
tacles from which the feed screws of the several fur- 
naces draw their respective supplies. The whole 
conveyance of the fuel is thus automatic. Below the 
floor line, and in front of the furnaces, is a transverse 
gallery giving free access to the grates for clinkering, 
&c., the whole arrangement being very neatly worked 
out. 

In the case of Messrs. Lagosse and Bouché’s boilers 
the Godillot furnaces are of similar construction to 
those described, but are built partly above the floor 
line, as shown by Figs. 9 and 11 on the present page. 
The fuel is in this case charged into hoppers, from 
which it is fed on to i grates by feed screws, as 
shown by Figs. 9 and 1 

As we have petocs cher stated the Godillot furnaces 
have already been extensively tested with very satis- 
factory results. It is unnecessary that we should! 
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TABLE IT —Triats Mave WITH THE GopiLtor Furs ACE, 
| aT: ‘ Weight 
| 35s Boiler Experiment Carried on. —. 
Ear neh Re 
>W | Character of Fuel ry ¢ Se 
Date of Trial. By Whom Made, | cody Fe wa | oS | Be ld. 
| Sse ag | £8 | 33 3k. 
3m Type. BE | #8 | Ma [Ag 
5.85 $3 | Sh | Ss |Sse 
an joo) | S = 1%) 
per sq. it | Ib. per | 
. cent. sq. in. | 
April 25, 1885 ..|M. Compere, engineer to the| Sawdust and chips from 13. 36 Elephant boiler with £&83.0 | 71.1 | 3.200/ 3.61 
Paris Association of Steam| joiners’ shop two feed heaters 
Engine Proprietors | 
May 14, 1885 M. Compere -|Dried spent tan bark ..| 55 Semi-tubular | 485.0 | 71.1 | 1.786 | 3.970 
June 3 & 4, 1885|M. Walter Meunier, engineer Damp chips from an ex-| 62.3 pe -| 1076.4 | 81.3 | 1.450 | 3.840 
to the Alsace Association of} tract manufactory 
Steam Engine icaasinaiee | 
Feb. 26, 1886 ..|M. Compere --|Refuse from flax break-| 29.5 —— boiler with’ §83.0 71.1 | 2.700 | 3.829 
ing wo feed heaters | 
Oct. 16,1885 ../M. Vincotte, engineer of the| Pine sawdust | 83.75 Multitubalar | 229.8 | 80.4 | 2.541 | 3.853 
Belgian Association of Steam | 
Engine Proprietors, and Pro- | | 
fessor Dwelshauvers-Dery, of | } 
Liége University 
May 20,1886 ..|M. Compere ; “a ~ from ramie break-| 10.59 ._— boiler with; 883.0 | 63.0 | 3.200 8.690 
two feed heaters | | 
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enumerate here the varieties of combustible with which 
they have been employed to deal, but we give in Table I. 
on the preceding page some interesting data as to the 
results obtained with these furnaces under various con- 
ditions. We also give in Table II. more detailed par- 


TABLE II.—Results obtained with the Godillot Furnaces 
erected at the Works of Messrs. Luc and Patin, Extract 
Manufacturers, Nancy, the Fuel used being Oak Chips 
containing 60 per cent. of Moisture. 


Trials made by 
M. Walter 
Meunier, Virector 
of the Alsace 
Association of 
Steam Engine 
Proprietors. 


| Trial 
jmade by 
| Messrs. 
|Lue and 
Patin. 








: May 18,/June 3, June 4, 
Date of trial 1885 1885 1885 
Duration of trial se 
Wet chips, weight burned ‘ 
Loss of weight after drying for 60 hours 
per cent. 
Weight of water contained in chips Ib. 
Gross weight of chips burnt, taken as 
weighed dry » os oo 
Weight of feed water ae . * 
Temperature of feed water deg. F. 
Equivalent weight of water evaporated, 
at mean gauge pressure from 
32 deg. Fahr. : on oo 17,680 
Mean pressure by gauge Ib. per sq. in. 79.7 
Pounds of water evaporated per pound | 
of wet fuel ~e . os os 1.450 
Pounds of water evaporated per pound 
offuelreckoned dry .. a ; 3.840 © 
Gross weight of damp chips burnt pe) | 
square foot of heating surface pe: | 
hour és os pe so 3D, s -513 
Weight of water evaporated per squar: | 
foot of heating surface per hour Ib. .7387 | 
242.6 | 
| 


| 
| 
12,190 | 


62 3 
7,600 


4,590 
18,350 
77.54 | 


.. hours 
Ib 


8} 12 
33,620 32,040 
€2.2 
19,900 


' 12,080 
47,505 
60.80 


62.3 
20,930 


12,640 
50,330 
68 


46,400 
| 64.3 


1.450 
3 840 


1.23 


1.791 
Mean temperature at bottom of smok: 


stack ee deg. Fahr. 350.6 








Nors.—The above results seem to show that the efficiency does 
not change with the rate of working, as the evaporation per pound 
of wet chips is practically the same when the production of steam 
is .7381b. per square foot of beating surface per hour as it is when 
the evaporation is 2.678 1b. per hour. 
ticulars of a trial of these furnaces made at the works 
of Messrs. Luc and Patin, of Nancy, using as fuel oak 
chips containing over 60 per cent. of moisture. Alto- 
gether the results recorded in these Tables are of high 
interest, and show that M. Godillot’s system is well 
worthy of the attention of those having to deal with 


poor fuels. 
PORTSMOUTH TOWN HALL CLOCK. 


Tue Town Council of Portsmouth has lately pro- 
cured from Mr. J. W. Benson, of Ludgate Hill, Lon- 
don, a very large and perfect clock for the town hall. 
It is fitted in the tower, and is provided with four 
dials and five bells, on which the hours and the 
quarters are struck. Each dial is 11 ft. in diameter, 
and is formed of an iron skeleton filled in with opal 
glass. The hands are of hammered copper, and are 
driven from the clockwork by the nest of bevel wheels 
which can be seen in the view of the tower on 
page 340. The wheelwork (see page 345) com- 
prises three portions; that in the centre drives the 
clock, that on the right the chiming mechanism, and 
that on the left the striking mechanism. All the 
wheels are of gun-metal, the main wheels being 24 in. 
in diameter and 1} in. broad. The pinions are cut 
from steel blanks, and are hardened, tempered, and 
polished. The pivots work in mane bearings 
screwed into the main frame. The pendulum is of the 
compensating type, with zinc and iron tubes. It is 
13 ft. O} in. from the centre of suspension to the centre 
of the bob, or 15 ft. in all, and beats in two seconds of 
time. The bob is a cylinder of cast iron, and weighs 
over 3cwt. The escapement is of the double three- 
legged gravity type, invented by Lord Grimthorpe, 
and similar to that in the clock of the Houses of 
Parliament. This escapement {page 345) consists of two 
men impulse pallets pivotted in a line with the 
vending point of the peudulum spring. The locking 
wheel is made up of two thin plates, having three long 
teeth or legs each. These two plates are squared on 
their arbor a little distance apart, one on each side of 
the pallet. They are connected by means of a three- 
leaved pinion. Projecting from each pallet is an arm, 
the tip of which comes in contact, at times, with the 
} vide, ter pinion. Supposing the pendulum to be 
swinging towards the right, the .ight-hand pallet is 
pushed far enough for the leg of the front locking 
plate to escape from the block. Directly it escapes 
the ieft-hand pallet is lifted free of the pendulum rod 
by the lowest leaf of the pinion. After the locking 
— has passed through 60 deg., a leg on the back 
ocking plate is caught by the locking block on the 
left-hand pallet. As the three-leaved pinion always 
lifts the pallets the same distance, the pallets in 
returning give a constant impulse to the pendulum. 
With this arrangement the hands may be driven with 
sutlicient power to keep them going even when loaded 
with snow, for no part of the power comes on to the 
escapement, which gives the same impulse to the 
pendulum, whether the hands move easily or other- 
wise 











The arrangement for keeping the clock going during 
the time it is being wound is the same in the Ports- 
mouth as in the Westminster clock, and is as follows: 

Before the man can commence winding the clock 
the winding pinion, 9 in. in diameter, must be thrown 
into action. This is done by lifting a lever, which 
puts the pinion into gear with a wheel attached to the 
end of the barrel, the back end of the pinion riding in 
a loose bar which hangs obliquely from the back pivot 
of the barrel, the bar being connected with the ratchet 
on the main wheel by a click which is kept in position 
by a spring. When the man begins to wind the click 
and ratchet come into action, and prevent the bar 
rising, as it tries to do; the great wheel, itself, thus 
becomes the fulcrum for the winding up of the barrel, 
and the clock weight is for the time transferred to the 

reat wheel directly, instead of through the barrel. 

Vhen the man ceases to wind the maintaining power 
falls out of action, and the winding pinion pulls out of 
gear in the usual way. 

The weights are suspended by steel wires, and 
amount to 24 tons. They move in a channel or well, 
and in case the wire should break, there is provided a 
safety apparatus, somewhat similar to that in use in 
hoists. The weight rides in a cage which is hung by a 
chain, and carries a pair of arms that can be made to 
grip a wooden guide in the well. When the wire fails 
the arms grasp the guide and act as a brake. 

The following are the dimensions of the bells : 





| Weight of 


Note. | 
| Hammers. 


Weight of Bells. Diameter. 


ewt. qrs.lb. | 
Hour 78 2 12 j | 
4th quarter 22 3 15 | 
3rd gg 9 (4 
2nd a, 3 22 
-— 2 8 | 











~The total weight of the bells is about 64 tons, and the 
hammers 3} ewts. 

The lifting of the hammers is done by steel-faced 
cams, the arrangement regulating the number of blows 
being on the rack repeating principle. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—At the opening of the pig- 
iron warrant market on Thursday morning business was 
done in Scotch iron at 46s. 24d. per ton cash ; subsequently, 
however, there was a recovery to 46s. 54d. per ton. There 
was likewise an improvement in the prices of Cleveland and 
hematite iron, and at the close in the afternoon the settle- 
ment prices were—Scotch iron, 46s. 44d. per ton ; Cleve- 
land, 43s. 3d. ; hematite iron, 54s. 3d. per ton. The price 
of Scotch warrants was much firmer on the following morn- 
ing, and yet there was little more to give rise to the extra 
firmness than there was for the fall which preceded 
it. In the forenoon market 46s. 7id. per ton cash for 
Scotch warrants was touched, and in the afternoon busi- 
ness was done up to 46s. 84d. per ton, the close being 
rather less firm. Cleveland warrants were disposed of in 
the forenoon at 43s. 34d. cash per ton, and sellers at the 
close were wanting 14d. more per ton, with buyers offering 
43s. 44d. There were salesof hematite iron at 54s. 5d. in 
the forenoon, and up to 54s. 6d. in the afternoon. The 
closing settlement prices were—Scotch iron, 46s. 74d. per 
ton ; Cleveland, 43s. 44d. ; hematite iron, 54s. 44d. per 
ton. It was announced in the course of Monday that 
Gartsherrie, Eglinton, Calder, and other special brands 
had been advanced in price to the extent of from 1s. 
to 2s. per ton; and that circumstance had a good 
effect on business in warrant iron, which was also in- 
fluenced to a certain extent by a large reduction of the 
stock of pig iron in the warrant stores. The market was 
very strong, and transactions in Scotch warrants were 
reported done up to 47s. 24d. per ton, being a rise of 64d. 
ver ton from Friday, and of 1s. from the opening on 
‘hursday morning. The settlement prices at the close 
were—Scotch iron, 47s. 14d. per ton; Cleveland, 43s. 104d. ; 
hematite iron, 54s. 104d. per ton. There was a continuance 
of the buoyancy in yesterday’s market. Some fur her 
advances were reported in makers’ prices, and the with- 
drawals from the public stores on Monday were reported 
to have been unusually heavy. Scotch warrants were 
very strong, and though the highest quotation was not 
maintained up till the close yet a good business was done 
at the top price, which was 47s. 5d. per ton cash. The 
closing settlement prices were—Scotch iron, 47s. 3d. per 
ton; Cleveland, 44s. ; Cumberland hematite warrants, 
55s. perton. The pig-iron market was somewhat irregular 
this forenoon, and inclined to be easier. Up to 47s. 4d. 
per ton cash was paid for Scotch warrants, but at the 
close sellers were willing to accept 47s. 34d , and business 
was done in Cleveland and hematite iron at 43s. 114d. and 
54s. 11d. per ton cash respectively. Warrants recovered 
in the afternoon from the temporary weakness which 
showed itself in the forenoon. At the close there were 
buyers at 47s. 4d. cash per ton for Scotch iron. No 
business was done in Cleveland iron, but hematite warrants 
recovered the drop of 14d. per ton at 55s. cash. Carron 
No.1 wenden in price 5s. per ton, and No. 3, 3s_ per ton. 
A considerable amount of attention has lately been at- 
tracted to the steady daily reduction in the stocks of 
Scotch pig iron, and it is worth while to note that at the 
beginning of the year the quantity of iron lying in Messrs. 
Connal and Co.’s public warrant stores was returned at 





1,031,848 tons. Up till February 8 there were small 
weekly increases which raised the total to 1,034,407 tons ; 
and from that time there has been asteady decline. From 
the date mentioned till last Saturday evening, the stocks 
in the stores fell 22,628 tons ; but the rate of decrease 
was very moderate till August set in, and for the six 
weeks closing last Saturday the stocks were eaten into at 
an average of 2000 tons per week. In the event of that 
rate of decrease being maintained till the end of October, 
the million figure will be broken into. The number of 
blast furnaces in actual operation is still 83, as compared 
with 86 at the same time last year. Eight are making 
basic iron, 27 are working on hematite ores, and 48 are 
making ordinary iron. Last week’s shipments of pig 
iron from all Scotch ports amounted to 9489 tons against 
11,348 tons in the corresponding week of last year. They 
included 375 tons for the United States, 1715 tons for 
Canada, 495 tons for Australia, 240 tons for France, 115 
tons for Italy, 680 tons for Germany, 200 tons for Holland, 
104 tons for Belgium, 430 tons for Spain and Portugal, 
smaller quantities for other countries, and 3710 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores yesterday afternoon stood at 
1,010,104 tons against 1,013,847 tons yesterday week, 
thus showing a decrease for the week amounting to 3743 
tons. 


Shipments of Machinery, &c., from the Clyde.—Last 
week the following shipments of machinery, &c., from 
the Clyde for foreign and colonial ports were reported : 
Locomotive engines, for Spain and the Cape, valued at 
17,5001. ; marine engines, sugar and rice, and other machi- 
nery, for Rio de Janeiro, Barcelona, Penang, Demerara, 
Trinidad, Boston, &c., of the value of 98007. ; blooms, 
_ bars, and other steel goods, chiefly for Canada, 

ew York, and Italy, valued at 9900/. ; pipes and other 
castings, plates, bars, sheets, tubes, hoops, and miscella- 
neous iron manufactures, valued at 35,000/.; sewing 
machine parts, for Italy, Bordeaux, Antwerp, Barcelona, 
Lisbon, and Newfoundland, of the value of 63801. 


The Malleable Iron Trade.—The makers of malleable 
iron report unabated strength in the trade position. 
Since last week some firms have advanced their list prices, 
and new business has been booked, more offering if slight 
concessions were granted. In the circumstances, how- 
ever, these have been refused. Pressure for delivery is 
still great, but considerable delay is inevitable where so 
many wants exist. Then the men are not working nearly 
so regularly now that wages are better; in fact, while 
more stuff is wanted, there is less being turned out than 
was the case a year ago—and that fact complicates the 
situation. There was a meeting of the leading members 
of the trade this afternoon, at which it was resolved to 
advance prices 5s. per ton all round. They will issue 
corrected price lists to-morrow. 


The Stecl Trade.—An extra strong demand has suddenly 
started up for steel plates, and the price is rising. This 
is thought to be due to the prospect of the early placing 
of some of the new ‘Mamie work, and because there is 
understood to be an oversold account by some merchants, 
The following comparison between the prices ruling this 
week and at this time last year for iron and steel material 
may be of interest : 

Lowest Prices _ Prices 
Last Year. To-day. 
£8. d. oe. di 
610 0 

710 0 


Bar iron 

Hoop iron ... 

Sheet iron ... one 810 0 

Steel boiler plates oy O80 
Makers of steel sheets are reported this afternoon to have 
raised their prices to 9/. 2s. 6d. per ton. 


Locomotive Experiments.—Mr. D. Drummond, locomo- 
tive superintendent of the Caledonian Railway, is making 
a series of experiments on the coal consumption of loco- 
motives. The experiments are being made upon engines 
plying between Carlisle and Aberdeen. A set of six 
engines identical in construction, and drawing the same 
number of vehicles, will steam at the following pressures : 
150 Ib., the present ordinary working pressure, two 
engines ; 175 Ib., two engines ; and 200 1b., two engines. 
A correct note will be taken of the conditions under which 
each journey takes place, the coal and oil used, and the 
evaporation being accurately determined. 


New Locomotives for the Forth Bridge Traffic.—The 
North British Railway Company’s locomotive superin- 
tendent, Mr. Mathew Holmes, is building at Cowlairs 
Works, thirty splendid first-class locomotive engines of 
great power and speed, specially with the view of pro- 
viding for the extra long distance traffic that is expected 
to arise when the Forth Bridge and railway are opened 
early next year. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
fairly good attendance on Change, the market was 
cheerful and business was pretty brisk. Information 
from other iron centres was of an encouraging nature, 
telegrams from Glasgow showing that market to be 
very firm. Stocks here continue to decrease very rapidly, 
ond Middlesbrough No. 3 warrants are now quoted 
44s. 14d. cash. On Monday night Messrs. Connal and 
Co., the warrant storekeepers, had in stock at Middles- 
brough 177,680 tons of pig iron, being a decrease of 2374 
tons as compared with the previous week. In Glasgow the 
same firm hold a stock of 1,010,104 tons. Shipments are 
improving. No. 3g.m.b. f.o.b. Cleveland pig iron is not 
now obtainable at less than 44s. = ton for prompt 
delivery, and for delivery up to the end of the year 
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44s. 6d. is the quotation. Many producers are so well 
supplied with orders that they have closed their books, 
and refuse to enter into further contracts at present. 
Grey forge is scarce and realising 43s., while No. 1 is 
46s. 9d. There is a good demand for hematite pig iron, 
and quotations are tending upwards. East coast brands 
of No. 1, 2, and 3 are stiff at 55s. The manufactured iron 
trade is healthy. Ship-plates are 6/. 7s. 6d. ; boiler plates, 
7l. 17s. 6d. ; andcommon bars, 6/. 5s. to 6/. 10s. per ton, 
all less 24 per cent. discount at works. 


The Stel Trade.—All classes of steel are in fairly good 
request, and producers are busy. Inquiries for rails, 
however, are not quite so numerous as they were a little 
while ago, and heavy sections range from 5/. 5s. to 
5l. 10s. at works. Ship-plates are 7/. 2s. 6d. to 7/. 5s. per 
ton. The iron works at Castletown, near Sunderland, 
which were purchased a few months ago by a company 
under the name of the Wear Steel ae, Limited, 
for the manufacture of steel by the Siemens-Martin pro- 
cess, are now in partial operation. There will be nine 
smelting furnaces, four of which are already at work. 
At present they are only producing steel plates, but 
it is intended to include sheets, bars, and angles. 
The plate mill, which is one of the largest in the 
country, and all the furnaces, are fully manned, and 
the company is said to have orders booked which will 
keep them busily employed for some time. The present 
rate of production is 200 tons of steel plates per day, but 
ultimately the company hope to raise the weekly output 
to between 2000 and 3000 tons. 


The Coal and Coke Trade.—Fuel continues in excellent 
demand, and blast furnace coke is still scarce. Prices are 
good. The Durham colliers are going in for another 
advance of 10 per cent. in their wages. They say that 
since the recent advance was conceded them the price of 
coal has considerably improved. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, beer pee” 

Sheepbridge Coal and Iron Company, Limited.—The 
twenty-fifth annual report of the directors of the Sheep- 
bridge Coal and Iron Seaman. Limited, has been issued 
to the shareholders. It is of a very satisfactory character, 
showing, as it does, a substantial profit earned under 
circumstances which were not so favourable as they might 
have been, advances having had to be given to colliers 
and ironworkers, although the bulk of the steam and gas 
coals and iron were contracted for to June, and house coal 
had not risen in value. The directors state : The annexed 
balance-sheet shows a net profit of 19,232/. 6s. 8d. as the 
result of the business of the year ending June 30. The 
preceding year showed a loss of 6711. 17s. 4d. The pros- 
pects for the current year are hopeful. 


Sheffield and the Admiralty Contracts.—The new Admi- 
ralty contracts are not let yet, and they will not be appor- 
tioned for a few days. Meanwhile, the Atlas and Cyclops 
Works at Sheffield are busy with the bulkhead and belt 
armour for the Royal Sovereign, Hood, Renown, and 
Repulse, the four battle-ships which are being built at the 
Admiralty yards, and which are expected to be launched 
by the end of March. These works are also commencing 
the manufacture of armour which they have to supply 
— them for the three Spanish cruisers building at 

ilbao. 


Coal Trade of South Yorkshire.—South Yorkshire col- 
lieries have done a fair trade with Hull during August, 
the total quantity forwarded to the great Yorkshire 
port having been 179,912 tons, as compared with 170,624 
tons during the corresponding period of last year. The 
tonnage sent to Hull during the present year, up to 
August 31, is 1,262,944 tons, as against 1,161,800 in the 
first eight months of 1888. The exports from Hull to 
foreign countries last month were 103,032 tons, as com- 
yared with 80,730 in the corresponding month of last year. 

he chief foreign customers have been Germany, Sweden 
and Norway, and Russia. 


Iron and Steel Trades of South Yorkshire —In the iron 
trade the tone continues good, and none of the branches 
have shown any signs of weakness. On the other hand 
the confident feeling in the future is growing rather than 
otherwise. The pig iron trade continues to improve, and 
makers are refusing to book further orders unless at con- 
siderably better rates. At the forges the mills are fully 
employed. Bars, crown quality, are quoted up to 7l., 
pee best from 7/. to 77. 10s. Horseshoe iron and rods run 
7l.10s. Ordinary angles range from 6/. 15s., and best 
from 7/. 10s. to 8/. Plates of bridge and girder quality 
are quoted from 8/. upwards, boiler from 8/. 10s., and best 
best boiler from 91. 10s. Hoops run from 7/., and tees 
from 6/. 10s. at works. In the steel trade a good business 
continues to be dqne and prices are moving up. Makers 
of railway material of all kinds are doing well. 








NOTES FROM THE SOUTH-WEST. 

Coalmining in South Wales.—The report for 1888 of Mr. 
J.T. Robson, inspector of mines for South Wales and Mon- 
mouthshire, has just been issued. Mr. Robson returns the 
coal output of his district for 1888 at 19,755,268 tons, as 
compared with 18,562,141 tons in 1887, showing an increase 
of 1,193,127 tons. The number of persons employed last 

ear was: Underground, 57,105; above ground, 10,059. 

n 1887, the corresponding totals were: Underground 
53,712 ; above ground, 9277. Of the persons employe 
above ground last year, 420 were girls and women ; the 
corresponding total in 1887 was 464. The number of fatal 
accidents reported last year was 145, attended with 155 
deaths ; the corresponding number of fatal accidents in 


1887 was 155, attended with 197 deaths. The number of 
non-fatal accidents last year was 590, as compared with 
598 in 1887. 


Cardif.—The inquiry for steam coal has continued 
good. The best qualities have made from 13s. to 14s. per 
ton, while for re descriptions as much as 15s. per ton 
has been asked. Good dry coal has made 12s. 3d. to 
12s. 6d., and Monmouthshire 11s. 3d. to 11s. 6d. per ton. 
Prices for household coal have been well maintained ; 
No. 3 Rhondda has been firm at lls. 6d. to ls. 9d. per 
ton for large and 9s. 6d. per ton for small. Patent fuel 
has been in steady demand at previous rates. 


The Channel Islands.—The Gazelle, the third of three 
steamers ordered by the Great Western Railway Com- 
any to run between Weymouth and the Channel Islands, 
1as arrived at Weymouth, and she will shortly make her 
first trip to the islands. The sister ships, the Lynx and the 
Antelope, appear already to have amply fulfilled the anti- 
cipations of their owners in the service between the islands 
and Weymouth. The sea voyage, which formerly occupied 
fully 7 hours between Weymouth and Guernsey, has been 
reduced to an average of 4 hours 58 minutes in one direc- 
tion and 4 hours 36 minutes in the other, while as between 
Southampton and Guernsey the time taken during 
August was 8 hours 34 minutes and 7 hours 50 minutes 
eo: The gain in point of time between Jersey 
and the mainland has been quite as marked ; the average 
time occupied on the outward voyage from Weymouth 
having been 7 hours 23 minutes, and to Weymouth 
6 hours 51 minutes, as compared with 11 hours 11 minutes 
and 10 hours 41 minutes respectively by the Southampton 
route. , 


The Barry Dock.—A dam to the Mark Rock is being 
proceeded with, and the coal tips on the mole and the 
south side of the dock will soon be ready for use. The 
shipments of coal at the Barry Dock have been as follows 
since its opening: First week (three days only), 8838 tons ; 
second week, 21,801 tons ; third week, 19,893 tons ; fourth 
week, 28,586 tons; fifth week, 46,587 tons; sixth week, 
51,779 tons; seventh week, 43,112 tons; total, 221,596 
tons. Several large steamers, and about fourteen smaller 
— are now undergoing extensive repairs at the graving 

locks, 


Welsh Railways.—It is reported that it is the intention 
of Sir E. Watkin to apply for power to construct a new 
railway into North Wales now that he has got his rail- 
way across the Dee into Flintshire. The contract for the 

reat tunnel on the Rhondda and Swansea rm Railway 
S been transferred to Messrs. Lucas and Aird. 


Brean Down.—A meeting was held at Weston-super- 
Mare on Thursday, in support of the Brean Down har- 
bour and dock project. Mr. 8. Harvey inquired the time 
and capital which would be saved by direct communica- 
tion between New York and Brean Down, as compar 
with Liverpool. Mr. Lawson replied that the saving of 
time would average fifteen or sixteen hours, which would 
mean a saving of at least 300/. or 600/. per vessel on the 
return journey. He further explained that the scheme 
included a breakwater of 1200 ft., from the western end of 
the Down, where an average depth of 29 ft. of water 
would be available at the lowest tides. 


Swansea.—The Swansea Harbour Trust is commencing 
training banks off the eastern pier for the purpose of pre- 
venting silting into the new entrance channel, the dredg- 
ing of which costs from 6002. to 1000. per month. On 
Thursday an official inspection of new works which are 
being carried out at the Prince of Wales Dock was made 
by the chairman (Mr. G. B. Strick), the harbour super- 
intendent (Mr. Dixon), and the contractor (Mr. West- 
lake). The visitors first inspected the tin-plate transit 
sheds recently erected by the Trust at a considerable cost. 
At the time the party visited the sheds there were 
upwards of 160,000 boxes in stock, and two Atlantic liners 
were being loaded by hydraulic cranes recently put up by 
the Trust. A little further on are overhead railways, 
which are being constructed for the Cape Copper Com- 
pany and Messrs. Lambert, to supply ore direct from the 
ships to their works. The Rhondda and Swansea Bay 
Railway has induced a natural hope of securing for Swan- 
sea some share of the great coal trade which is now being 
carried on up Channel ; and the trustees have accordingly 
laid down additional sidings for 4000 tons of coal. There are 
six new lines on one side of the old railway and four on 
the other. In addition to these sidings the Rhondda and 
Swansea Bay Railway Company is making a depét at the 
dock, and is laying down accommodation for 6000 tons 
of coal. This new accommodation, oe with that 

rovided by the Great Western, the Midland, and the 
mdon and North-Western Railway Companies, raises 
the total siding accommodation to about 42,000 tons. 





MISCELLANEA. 


In a report to the Russian Government Professor Men- 
deleeff estimates the amount of coal in the Donetz basin at 
20,000,000,000 tons. 


The Worksop Rural Sanitary hie boxe instructed 
Mr, W. H. Radford, C.E., of Nottingham, to poe 
schemes for the sewerage and sewage disposal o' 
and Barlborough. 


The heaviest rails yet rolled will be the rails for the 
Chignecto Ship Railway. They are to be flange rails 
6} in. high, with a flange of the same breadth, and their 
weight will be 110 Ib. per yard. 


According to a Foreign Office report, received from the 


Clown 





vice-consul at Batoum, it appears that eight new petro- 
leum wells have been discovered in the Baku district, 


This find is of great importance, as it was reported that 
the flow from the older wells was decreasing. 


It is expected that the gap between the south and 
central cantilevers of the Forth Bridge will be closed 
during the next week, and by the end of October the con- 
necting girder between the north and central cantilevers 
will likewise be completed. 

Telephonic communication is being steadily developed 
in Australia, the receipts having increased largely in 
Victoria during the past twelve months. The first long- 
istance line between Victoria and Geelong is now nearly 
ready for opening. 

The gross petate of the twenty-three principal rail- 
ways in the United Kingdom for the week ending Sept. 8, 
amounted, on 16,098? miles, to 1,459,873/., and for the cor- 
responding period of 1888, on 15,984} miles, to 1,403,990U., 
an increase of 114 miles, or 0.6 per cent., and an increase 
of 55,883/., or 3.9 per cent. 


Professor John Perry, D.Sc. F.R.S., has accepted the 
presidency of the Junior Engineering Society for the 
ensuing (the ninth) session, which he will inaugurate by 
thedelivery of an address on ‘‘ Mechanical Engineerin 
in Electrical Industries.” This lecture will be delive 
on Friday, October 11, at the Westminster Palace Hotel. 


The Immisch electric launch Eta during a recent trip 
from Hampton to Oxford and back, which occupied five 
days of last week, accomplished the distance between 
Goring and Oxford, and Goring on the return journey, a 
distanceof about 60 miles, withasinglechargeof electricity. 
She attracted considerable attention in Ox ord, being the 
first electric launch to penetrate so high up the river. 


The following figures show the indicated horse-power 
developed per ton of boilers of different types : 


Peninsular and Oriental steamers : 16.6 
H.M.S. Anson ee bas ae ig 21.3 
Locomotive boiler of torpedo catcher ... 43.0 

“ _ »_ _ boat ‘s 48.0 
Thornycroft’s water-tube boiler ... .. 665.0 


From a number of experiments recently made with the 
36-pounder quick-firing gun, it appears that at 2600 yards 
a mild steel plate 3 in. thick can be perforated by an 
armour-piercing projectile. At a1000 yards range a 4-in. 
plate of hard steel was pierced, and at 500 yards a 5-in. 
plate, the velocity in this case being 1748 ft. per second. 
In a second experiment it was Sank that the projectile 
would pierce a 3-in. plate striking at an angle of 55 deg. 
to the normal. 


Thesurvey foracanal between Liverpool and Birmingham 
has just been completed and estimates of the probable cost 
peewet. The scheme is to construct a canal through Staf- 
fordshire, uniting with the Weaver Navigation at Winsford. 


ed | The canal is to have a breadth of 72 ft., and will be navi- 


gable by vessels of 500 tons. Hydraulic lifts will be used 
Instead of locks. The length between Winsford and Bir- 
mingham will be 64 miles, and the whole length of the 
waterway 104 miles. The expense of construction is put 
down at 2,500,000/. A Bill is to be promoted in Parlia- 
ment to enable the work to be carried out. 


According to the New York Times the Herreshoff Manu- 
facturing Company have petitioned the United States 
Naval Secretary for an extension of time in order to 
make certain alterations in the plans of the torpedo 
boat now being built by them for the United States 
Government. Amongst these changes the most im- 
portant is the substitution of a Thornycroft boiler 
instead of one of the MHerreshoff type, which is 
called for by the contract. The company desire the 
change because it appears that they are doubtful of being 
able to get the contract speed with their own boilers. 


The vessels of the Sharpshooter class having given a 
great deal of trouble with respect to their machinery, the 
Admiralty have ordered a series of experiments to be 
carried out with the Spanker and Seagull. After altera- 
tions in their boilers they are to proceed to Portsmouth, 
the former from Devonport and the latter from Chatham, 
and are to be subjected by the officers af the Steam Re- 
serve to a progressive course of steam trials, with the 
object of determining the effect of the changes which 
have been made in their boiler fittings, and of ascertain- 
ing the extent to which their engines and boilers may be 
usefully driven. 


The new American warship Baltimore has recently run 
her trial trip with very satisfactory results. Her engines 
were intend to indicate 9000 horse-power and the speed 
to be 19 knots ; both these figures have, however, ton 
surpassed, a speed of from 19.3 to 20.2 knots being 
attained on trial, with the engines indicating a maximum 
of 20,000 horse-power. These results reflect great credit 
on her builders, who, however, go too far in claiming on 
these figures that she is the fastest warship afloat, as the 
Italian warship Piemonte, built at Elswick, attained a 
speed of over 21 knots on her trial, and made 20.5 knots 
with quite a moderate pressure. 


It would seem from the following that the problem of a 
suitable powder for the new army rifle is as yet unsolved : 
The result of experiments recently made with charges 
of smokeless powder in the new magazine rifle shows that 
the force of thepowder frequently causes the bullet to be 
entirely destroyed directly after leaving the barrel, and 
in order to obviate this further experiments have been 
made with hardened bullets. These, Regeven, are found to 
injure the barrel, and the injury in rapid firing by the 
passage of the bullets through the constantly heating and 
softening tube is so quickly developed as to be the cause 
of serious consideration by those charged with the manu- 





facture of the weapons. 
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THE INTERNATIONAL RAILWAY 
CONGRESS. 

Tux third session of the International Railway 

Congress commenced on Saturday last and will be 

terminated on the 23rd inst.; this meeting is 





entirely distinct from the long series of congresses 
that have been held continuously since the begin- 
ning of June last in connection with the Paris Ex- 
hibition. It is an association that was founded four 
or five years ago by the heads of the Belgian rail- 
way organisation with the object of bringing 
together at fixed intervals the directors of various 
railway companies from all parts of the world, in 
order that papers might be read and discussed and 
views exchanged on various subjects connected with 
the construction, management, and maintenance of 
railroads and of the many problems that arise in 
relation to railway economy, and that may be of 
national or international importance, but which are 
in any case of much interest to railway men. The 
organisation having been due to Belgian engineers, 
it was in every way appropriate that its central 
oftices should be located in Brussels, whence are 
issued from time to time the transactions of the 
Congress, together with such information as the 
direction considers it useful or expedient to dis- 
seminate among its members. It was decided from 
the outset that the meetings of the Congress should 
be held only once in two years, and that as far as 
possible the place of meeting should be varied, 
preference being given to one or other of the capital 
cities of Europe ; in accordance with this plan the 
first meeting was held in Brussels in 1885, the 
second in Milan in 1887, while naturally Paris has 
been selected as the site of the third meeting which 
is now drawing to a conclusion. The association, 
which is embodied under the title of the Congrés 
International des Chemin de Fer, consists of the 
various administrations of State railways, and the 
directors of those private railway companies that 
have elected to join the body ; it is represented by an 
International Commission, whose duty itis toorganise 
the coming session, to prepare its programme, to 
edit and publish its minutes of proceedings, to con- 
trol the finances of the association, and to arrange 
all the various details connected with its practical 
working. This commission consists of one presi- 
dent, two vice-presidents, one general secretary, 
and 25 members ; at each of the biennial meetings 
one-third of the members of the commission retires 
and is replaced by an equal number who are newly 
elected. Before a meeting takes place a committee 
of direction is selected from the members of the com- 
mission composed of seven persons, including the 
president and the general secretary. Certain restric- 
tions are placed upon the admission of persons to take 
part in the meetings of the Congress; those who 
enjoy this privilege are the members of the Interna- 
tional Commission and the delegates nominated by 


2| the various railway companies who form a part of the 


association. The various administrators of different 
railways have the privilege of nominating delegates 
in proportion to the extent of the railway system 
they represent ; thus for lines not exceeding 100 kilo- 
metres in length, two delegates may take part in the 
proceedings ; for railways 500 kilom. long, three 
delegates ; and beyond that mileage one delegate 
can be nominated for each 500 kilom., or fractional 
part of that length worked by the administration 
in question. The expenses of working the Con- 
gress are defrayed by subscriptions made by the 
different members, the amount varying with the 
mileage of each railway represented, but in no case 
exceeding 25 centimes per kilometre. 

A very large number of papers have been read 
and discussed at the Congress during the past week ; 
we shall deal with some of the more important of 
these on future occasions, but for the present we 
must confine ourselves to summarising the work 
done by the Congress, and to making some reference 
to those taking part in it. The president of the 
International Commission is M. Fassiaux, chief 
secretary to the Belgian State Railways ; the vice- 
presidents are M. Belpaire, Administrator of 
Belgian States Railways, and M. Picard, member 
of the Conseil d’Etat ; the secretary-general is M. 
de Laveleye. About twenty-five different countries 
are taking part in the Congress through their repre- 
sentatives, and most of the railway organisations 
of these countries are present. The English 
Government is represented by General Hutchin- 
son; the Great Eastern Railway by Lord Claud 
Hamilton, Sir Henry Tyler, Mr. John Wilson, and 
Mr. F. Gooday ; the Great Northern Railway Com- 
nee send Sir A. Fairbairn, Major Shuttleworth, 

r. Fison, and Mr. Grinling ; the Great Western 
sends Mr. R. Basset and Mr. Lambert ; from the 
London and North-Western Company come Messrs. 
Bickersteth, Tipping, Findlay, Webb, Footner, and 
Michel ; the representatives of the L.B.S.C. Rail- 





way are Sir A. Otway, Mr. Jacomb Hood, and Mr. 
Gerald ; from the L. C. and D. Railway come Mr. 
J. S. Forbes, Mr. William Forbes, and Mr. John 
Morgan ; the Manchester, Sheffield, and Lincoln- 
shire Railway send Mr. Bennett, Mr. Maclure, and 
Mr. Collett ; the Midland Railway send Messrs. 
Hodgson, Thomas, Behrens, Cropper, Wiggin, and 
Starkey ; the representatives of the Midland Great 
Western Railway of Ireland are Sir R. S. Cusack and 
Mr. G. W. Greene ; of the North-Eastern Railway 
Messrs. Wenlock, Duncombe, Cleghorn, Tennant, 
and Wilkinson ; and of the South-Eastern Railway 
Messrs. A. M. Watkin, Surtees, and Sir Myles 
Fenton. The Indian Government railways are also 
represented, as well as those of the Cape, Natal, 
New Zealand, Tasmania, Victoria, and the Grand 
Trunk Railway of Canada. As the number of 
delegates coming from Great Britain is rather 
under than over the average from other coun- 
tries, in proportion to the railway mileage, it will 
readily be seen that the meeting has been not only 
an influential, but a very large one. The proceedings 
were commenced on Saturday last at the rooms 
assigned to the Congress in the Palais de l’Indus- 
trie, an opening address being made by the 
President d’Honneur, M. Yves Guyot. As we have 
already said, the business before the Congress was 
very extensive, and to facilitate its progress it was 
divided into five sections, all of which have met 
from day to day with the exception of yesterday, 
when a special visit to the Exhibition was organised, 
followed by a performance at the Grand Opera, 
which was offered by the French associated railways 
to the foreign members, who were also entertained 
on Tuesday evening last at a banquet given in the 
Palais de Industrie. On Monday next the last 
meeting will take place in the morning, and the 
Congress will be concluded at two o’clock the same 
day, the proceedings terminating by a banquet 
given to the members of the Congress by the French 
Government. Sixty-three papers in all will have 
occupied the attention of the meeting; this for- 
midable list, with its attendant discussions, has 
been dealt with in the five sections, the work going 
on in each of these simultaneously. 

The first section, which comprises twelve of the 
papers, refers to permanent way and railway works, 
and is divided into seven different subjects. The 
first deals with the quality of steel that should be 
employed in the manufacture of rails and the 
different accessories of permanent way ; the second 
with the means of securing rails to the sleepers and 
to rail joints. It was under this sub-division that 
Mr. C. P. Sandberg read a paper on Monday last, 
on his new form of interchangeable bed-plate, which 
attracted a good deal of discussion, and is likely to 
mark the commencement of a new departure in 
supporting rails of the Vignolessection. The third 
sub-division deals with methods of laying perma- 
nent way en iron bridges ; the fourth with modes 
of working switches at long distances ; the fifth 
with traversers for passenger carriages and 
other methods of shifting rolling stock from 
one parallel line to another; the sixth deals 
with the ventilation of long tunnels; and the 
seventh refers to the manner in which informa- 
tion on the preceding subjects should be sought 
for in anticipation of the ensuing Congress to be 
held two years hence ; such information is to have 
special reference to (1) metallic bridges—descrip- 
tions of the principal types of such bridges and the 
nature and characteristics of different materials 
employed in their construction. (2) The fracture of 
rails—removing broken rails, and the position of 
fractures in relation to the importance and direction 
of traffic. (3) The maintenance of permanent way 
—the cost of maintaining permanent way with 
metal sleepers as compared with those of wood. 

The second seetion comprising a similar number 
of om to the first, refers to questions of traction 
and rolling stock, and has the following subdivi- 
sions. First, rolling stock generally; second, 
temporary variations in gauge or an equivalent 
means to enable carriages belonging to one company 
to travel over the lines of another having a different 
width ; third, compound locomotives ; fourth, the 
marge of electricity to railway working ; this 
subject, so far as it concerns the lighting of trains 
and railway stations, has been considered at a joint 
meeting of the second and third sections. Fifth, 
a consideration of the technical information that 
should be obtained in anticipation of the next 
meeting of the Congress, especially referring to (1) 
locomotive carriage and wagon tyres ; (2) locomotive 
boiler tubes; (3) the utilisation of rolling stock. 
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This latter subject, which will be considered by the 
second and third sections jointly, refers especially 
to the average daily mileage made by passenger 
carriages of different classes, the relation existing 
between seats available and seats occupied, the 
average daily mileage of freight wagons of all kinds, 
the mean time occupied by each wagon in making a 
complete journey, and the paying load of each 
freight wagon divided into classes. (4) The pro- 
duction of steam-—the investigation of technical 
data relating to the consumption of fuel in loco- 
motive fireboxes. (5) The lubrication of loco- 
motives. 

The third section deals with the working of 
railways; only four papers were set down to be 
read in this section, the single subject considered 
being that of station management ; of these papers 
one was read by M. Picard, the others were con- 
tributed by the Midland Railway and the North- 
Eastern Railway Company, and by Mr. Footner. 
The remaining subjects considered under this head- 
ing were dealt with by the second and _ third 
sections jointly, and referred to the organisation of 
freight trains taken by the second and third sections, 
and main passenger stations, rererred to the first 
and third sections. The subjects set down for dis- 
cussion as to the best means of obtaining informa- 
tion for the next Congress are: (1) The utilisation 
of stations ; this naturally includes a large number of 
subjects of which the principal are the economical 
lengths of sidings, the arrangement and proportion 
of goods platforms and sheds, machinery and 
appliances for loading and unloading goods, &c. 
(2) The economical utilisation of the personnel of 
passenger and freight stations. 

The fourth section, in which eight papers were 
read, refers chiefly to questions of general railway 
policy ; the subjects considered are: 1. Railways 
and navigable waterways, dealing especially with 
these two modes of transport in regard to the dues 
and various charges which influence the utilisation 
of these means of transport in different countries 
of Europe. 2. International relations, with the 
best means of improving them, especially as con- 
cerns passengers and passenger baggage. 3. Bonuses 
given to railway employés. 4. Benevolent and 
prudential railway associations. The composition 
of passenger trains is dealt with by the third and 
fourth sections jointly. As special subjects for 
future consideration are set down ; (1) the conven- 
tional value of various units of transport ; (2) the 
cost price per unit of transport; and (3) the co- 
efficients of railway working including a classifica- 
tion of receipts and expenses. 

The fifth section, in which eight papers have 
been read, refers exclusively to secondary railway 
system. The first subject in this section refers to 
freight wagons on such railways, their most eco- 
nomical proportions and the best relations that can 
be obtained between deadweight and paying load. 
The second subject deals with the best means of 
traction on such lines, particularly with special 
motors, such as those actuated by electricity, com- 
pressed air, hot water, soda or gas, together with 
other means of traction, as continuous racks, or 
cables. The third subject deals with loading and 
unloading goods, the fourth with the best means of 
working such lines, while the fifth considers rail- 
ways made on common roads, the best mode of 
working them, and the legislative restrictions and 
privileges that should be proposed for them, both 
with a view to the safety and convenience of the 
public and to the advantage of the railway com- 
panies and their customers. 

Such is a summary of the business that has 
occupied the representatives of most of the leading 
railway associations in the world during the past 
week. The Paris meeting of the International 
Railway Congress is undoubtedly the most im- 
portant that has yet been held, partly on account 
of its taking place during the Exhibition, but chiefly 
because the members of the association realise with 
each succeeding Congress the increased importance 
and advantage of meeting and exchanging views on 
subjects that are of so much interest and value to 
the railway world. 








THE PARIS MEETING OF THE IRON 
AND STEEL INSTITUTE. 

Tue Iron and Steel Institute will next week, for 
the second time in its history, hold a general meet- 
ing in Paris, the principal reason for selecting the 
French capital on this occasion being, of course, 


TABLE I.—Qvatities or Lonewy Basic STEEL. 





Resistance in Chemical Composition. 
































I | Elongation. 
Scale of Hardness. Degree of Temper. vi en pe a Sn oe 
Kilos. per | Tons per | P- 100. mess} 
Square mm. ‘Square nch,| Ma. c. Si. | Ph. 
No. 1lhard .. --| Tempers well 75 to 70 47.6 to 44.4 | 12to14 * 1.00 to 1.20 0.30 to 0.35 | 
No.2 ,, ae . Tempers 70 to 65 | 44.4to 41.3) 14 to 16 0.85 to 1.00 0.26 to 0 30 | 
No. 3halfhard ... cf 65to#O | 41.3t038.1| 16to18 0.70 t0 085 | 0,22 to 0.26 | \ About 0.100 
No. 4 Pa ... Tempers slightly 60t055 | 38.1 to 34.9) 18 to 20 0.60 to 0.70 | 0.18 to 0.22 | 
No. 5 soft oe] Po * 55to50 | 34.9t031.7|} 20 to 22 0.50 to 0.60 | 0.15 to 0.18 8 | 
No.6 ,, es --| Does not temper 50to 46 =| 31.7 to 29.2/| 22 to 24 0.60 to 0.20 | 0.10 to 0.12 = | 0.08 to 0.10 
No.7 very soft ies P- °° 46to42 | 29.2to0 26.7| 24 to 26 0.40 to 0.60 0.09 to 0.10 F | 0.08 to 0.10 
No. 8 extra soft ool ” °° 42to39 | 26.7 to 24.8; 26 to 28 0.25 to 0.40 | 0.08 to 0.09 | 0.05 to 0.08 
No. 9 special Longwy os _» ) —of33 | —of 74.1 + of 28 0.25 to 0.30 | 0.08 | 0.03 to 0.05 
The tests made on a piece of 100 mm. long and 14 mm. in diameter. The analyses are approximative. 
TABLE II.—Particutars or Bast Furnaces. 
e 
Blast Furnaces. No. 1. No. 2. | No. 3. No.4. | No.5. | No.6 § No.7. 
ft. ft. ft. ft. | ft. ft. ft. 
Height .. oo oe eo oe oe 61.0 60.0 59.5 62.2 | 62.2 72.2 | 60.7 
Diameter at top oe oe oe oe 15.1 13.4 12.3 15.1 | 15.4 15.4 9.2 
- » bos ee ee oe . 21.3 16.1 18.0 19.7 19.7 23.0 16.7 
yoy: ePucible (high) .. = ee 10.5 9.8 72 8.0 | 8.0 82 | 8.2 
o 9 ae ee Sail 8.2 9.8 4.9 7.4 | 7.4 } 8.2 8.2 
Contante in cubic feet - =“ es! 18,420 9040 9465 —_ | 12,290 | Weg | 8617 
Hot blast stoves oe ’ § 3W. 6C. | cast iron 
C=Cowper ; W=Whitwell f 5C. #0 208 1¢C. } | aw. { 4lar.2sm |_ pipes 
Number of tuyeres.. ee oe ia 4 4 a | 0 
Pressure of blast in mm. of mercury --| 11t012 to 11 4 10toll | l0toll | 11tol2 io 
Temperature ofthe blast ..  ..  ..! “- 1370 deg. to 1480 deg. Fahr. | | 
Production daily of Thomas or basic: { | } | 
iron... ae ” a .. tons 75 55 | 4 | 60 | 60 | 80 | a 
Date when the furnaces were put in blast... | 1880 1887 jout of blast | 1885 | 1884 | 1889 out of blast 
i] ' ' 





witnessing the International Exhibition which has| miles of the Luxembourg deposits — Germany 
been such a notable success throughout the summer. | (Lorraine), the works of Rédange Audun le Tiche, 
The list of papers is full and comprehensive, and | and Oltange ; Belgium, those of Athus, Halauzy, 
some of them at least are likely to be studied by| and Musson ; and France those of Longwy, Mont 
the general public with interest and attention. But | St. Martin, Gorcy, Rehon, Saulnes, Mussigny, and 
probably the most important feature of the meet-| Villerupt. The principal works within the Grand 
ing will be the excursions. Five different excur-| Duchy are those of Domeldange, Dudelange, 
sions have been arranged—one to Le Creusdét, which | Rodange, Rumelange, Esch Sur 1]’Alzette, Eich, 
the Institute visited in 1878; one to the Loire,|and Steinfort. These works have at the Paris 
where the great works of St. Chamond, Firminy, | Exhibition, in a special chalet on the Quai d’Orsay, 
and Unieux, will be open to inspection ;* a third to | a general show of their principal products. 

Luxembourg and the Meurthe-et-Moselle ; a fourth | —? I Ss Ww é 
to the Nord ; and a fifth to the Pas de Calais. | SE SASSUT SHON AND ERE ORM. 








One of the most important and interesting of | One of the most important establishments of the 
kind in the district of the Meurthe-et-Moselle is 
the works of Longwy, which was established in 
1880, with a capital of 15,000,000 francs, afterwards 
increased to 20,000,000. The Longwy Company 
have a number of different establishments, including 
the three blast furnaces of Mont St. Martin, the 
three blast furnaces of Prieuré, the basic Bessemer 
steel works of Longwy, and one or two smaller 
establishments. The works, as a whole, cover an 
area of over 39 acres, and have, besides, large and 
important concessions for the mining of iron ore, 
&c. The company use a considerable quantity of 
Luxembourg and some Spanish iron ores, besides 
the produce of their own immediate concessions in 
the Meurthe-et-Moselle. In the latter the per- 
centage of iron varies from 26 to 42 ; of manganese, 


these excursions will be that to the new districts of 
Luxembourg and Longwy, where the manufacture 
of basic iron and steel has recently been very 
largely developed owing to the increase of the 
basic process. A few descriptive and historical 
remarks on the resources and works of this locality 
may therefore be found of service. 

The works of the Luxembourg district are so few 
in number that it appears to have been a tolerably 
easy matter for the trade of the Grand Duchy to 
collect and collate returns of the production of iron 
ore and pig iron with the numbers of workmen 
employed from year to year. The production of 
iron ore has advanced from 722,000 tons in 1868 to 
3,262,000 tons in the year 1888. The number of 
workmen employed in the former year was 1933, so 





that the average production of iron ore per employé | from 0.15 to 0.25 ; of silica, from 10 to 17 per 
was 373 tons. In 1888, however, the average | cent. ; of alumina, from 5 to 7 per cent. ; of sul- 
annual production of the 4892 workmen employed | phur, from .25 to .30 per cent. ; and of phosphorus, 
was not less than 667 tons, being a larger average | from 0.50 to 0.70 per cent. The Luxembourg 
annual production than that of any body of miners | Minerals run much the same in iron, but are higher 
in the world. The enormous advance shown in| in lime, and a little lower in silica. The dolomite 
these figures is mainly due to the better methods used at Longwy for the basic process runs from 
of mining employed, and to the very much greater | 0. 80 per cent. to 4.0 per cent. in silica ; from 2.0 to 
experience acquired by the men. The average | 3.25 per cent. in alumina and protoxide of iron ; 
cost of mining does not greatly exceed 1s. per ton, | from 27.0 to 96.0 per cent. in lime, and in two 
and the ore is sold at the mine for less than 2s. )cases contain as much as 20 per cent. to 21 per 
As to the mines, so with the blast furnaces. The | cent. of magnesia. i Uae 

make of pig iron has been raised between 1868) There is nothing to specially distinguish the 
and 1888 from 93,000 tons to 524,000 tons. In the blast furnaces of Mont St. Martin from others of 
former year 800 workmen were employed at the blast | the same class. They have been specially adapted 
furnaces, their average annual output per man | fOr the basic process, each furnace being furnished 
amounting to 116} tons, but in the latter year the | With four tuyeres and one Lurmann tuyere. Two 
number of workmen had only increased to 1830, so | gtoups of boilers having a surface of about 7500 
that the annual production per workman had in- | Square feet, and heated by the gases from the 
creased to 287 tons. The production of pig iron furnaces, supply the steam to the three blowing 
per workman employed has therefore more than | ngines, two of which are horizontal engines, con- 
doubled in the interval. |structed by Farcot, while the third is of the well- 
The ore produced in the Grand Duchy is, in | known vertical type of Seraing. The pig iron pro- 
almost equal proportions, consumed on the spot, duced at Mont St. Martin is conveyed direct, while 
and exported to Belgium, France, and Germany. | Still liquid, to the basic steel works at Longwy, by 
None of it, however, is carried a very great dis-|@ metal bridge, of 100 ft. span, built of basic steel. 
tance, all these countries having works within a few | stjoining blast furnaces of Prieuré are of much 
| the same type. 

* Of the products of the gray 4 Works an account | The tender basic steel works, of which a 


r ee eee Pato - digitata — “ _ general plan is shown on page 344, is placed between 
297 of our last inoue, and is continued on page 346 of the | the blast furnaces and the principal rolling mill. 


present number, while we also give on page 343 an account | There are three Bessemer converters, arranged 








the opportunity that will this year be afforded of 





of the Holtzer Steel Works. ;around the same pit, and served by the same 
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central crane. These vessels are each of 15 tons 
capacity, and usually give 22 to 24 casts in the 
twenty-four hours, corresponding to a daily output 
of 250 to 300 tons of steel, or a weekly production 
of 6000 or 7000 tons. The chief product is basic 
steel of the qualities described as soft and extra 
soft, and corresponding to Nos. 6, 7, and 8 on the 
scale of hardness described in Table I. on the oppo- 
site page, while No. 9, described as ‘‘ Special 
Longwy” steel, is employed for special purposes in 
the wire manufacture, &c. 

Table II., on the preceding page, shows the prin- 
cipal data of the blast furnaces of the Longwy Com- 
pany. The first three furnaces are those of Mont 
St. Martin, the next two those of Prieuré, the sixth 
furnace that of Longwy, and the seventh that of 
Moulaine. 

Tables IIT. and IV. give the analyses of the pig 
iron and of the slag obtained at the blast furnaces 
engaged in producing basic iron at Longwy. 

TABLE IIT.—Analyses of the Pig Iron. 












































| Carbon. | 
| 
or as 
| P ia 
: : 3 | s 2 
Designation. i g g , 5 
§|/e/821¢+2/@2 
ei\eige/2 2) 2 
2156 (/6°|a% > alae 
Strong iron OS for | 
foundry, No. 1.. --| 130 | 3.20 | 0.40 | 2.70 0.02 | 0.09 
Strong iron OS for ? | 
foundry, No. 2.. --| 1.10 | 3.05 | 0.50 | 2.30 | 0.04 | 0.07 
Strong iron OS for 
foundry, No, 3.. --| 0.90 | 3.00 | 0.60 | 1.80 0.06 | 0.06 
Strong iron OS for 
foundry, No. 4.. .| 0.85 | 250 | 1.30} 140 0.09] 0.06 
Basic pig, white .. 1.50 3 00 0.20 | 0.04 | 2.00 
», mottled _..| 2.00 3.20 0.35 | 0.02 | 2.20 
Pig for ingots, Ridsdale} 1.15 | 2.50 | 1.30 | 2.40 | 002] 0.25 
ms >» Isbergues| 2.05 | 250 | 130] 210 | 0.02 | 0.06 
| — 
TaBie 1V.—Analyses of Slag. 
| 
aa og 
3 | s Tay: = 
S SS less 5 
Designation. é = |} Se -i3°s| ¢ a 
, £12 |e lgeai 8 | 2 
na < | Sint) a n 
Slag Thomas vitreux ..| 2.50 | 16.50 | 1.40 | 1.60 48.00! 0.80 
Sat ger white cal- | | 
careous .. na 31.40 | 14.40 | 0.90 | 1.10 50.00) 1.10 
Slag Thomas yellow 31.50 | 14.90 | 2.60 | 1.50 48.50) 1.30 
» y~—CDhack 39.20 | 1500} 3.00 | 2.40 45.00 | 1.40 
Slag of foundry iron 33.00 | 17.00 | 1.30 | 2.40 46.50) 1.40 
ae » OS — ..| 34.00 | 14.00] 1.30 | 1.00 | 47.00) 1.40 
The above figures are the averages of a large 


number of analyses. 

The ingots produced at the rolling mills of 
Longwy are conveyed direct to the rolling mills, of 
which there are several ; the blooming mill has been 
constructed by Breuer, of Schumacher ; the plate 
mill by Delattre et Cie. ; and the principal engine 
employed in driving both has been furnished by 
Miller and Co., of Glasgow. The appliances in- 
clude a universal rolling train with rolls 29} in. in 
diameter. There is also a train of three-high 
rolls, actuated by an engine of the Bayenthal 
type of 300 horse-power. There is, again, a train 
of reversible rolls, having a diameter of 26 in., 
and actuated by an engine of 2500 horse-power, of 
Miller’s (Glasgow) construction. There is a 15-ton 
steam hammer in the same building, with a 
reheating furnace, and a crane for the handling of the 
ingots. The reheating furnaces are worked in con- 
nection with vertical boilers, heated by the waste 
gases. The works are lit by electricity. A testing 
machine of 100 tons, of the Marié type, is employed 
for flexion and traction tests, and another machine 
of the Trayvou type is employed for compression 
and other tests. 


THE HOLTZER STEEL WORKS. 

Tue Aciéries and Forges d’Unieux, commonly 
known as Jacob Holtzer and Company, is another 
of the great iron and steelmaking establishments 
in the Loire, of which we have had occasion to 
hear considerably during the last few years, and 
whose great collective exhibit in the Industrial 
Courts of the Paris Exhibition has attracted 
so much interest and surprise. The names of 





Jacob Holtzer and Co., as well as that of Firminy 
in the same district, are better known to our Eng- 
lish readers than those of the other great firms 
forming the group, and one of which—the Saint 
Chamond—we have already referred to. Asseveral 
of these works will be visited by the Iron and Steel 
Institute during their visit to France next week, 





the subject is one of special interest at the present 
moment ; unfortunately, owing to the great pres- 
sure of business at the various works, and also to 
a certain amount of reserve which is maintained 
by them, it is not possible on this occasion to give 
so complete an account of the establishments as 
we should wish. We, however, publish a plan of 
the Holtzer Works, which will be serviceable to 
visitors, and append a few notes as to the general 
arrangement and character of the establishment. 
The works of Unieux were founded in 1829 
by Mr. Jacob Holtzer, and since his death they have 
remained in his family. At the commencement 
the establishment was on a very small scale and the 
output was limited to high qualities of steel adapted 
especially for making tools, springs, &c., but gra- 
dually they have been enlarged for the manufacture 
of crucible and puddled steel; it was at Unieux 
where the first puddled steel furnaces were con- 


cupola ; 17a is a crucible department, and 17 is 
shop for the manufacture of refractory bricks ; 18 is 
a group of gas producers, and 25 a gas works ; 24 
is the boiler and repairing shop, and 6 the car- 
penters’ and pattern shop ; 27 are the tempering 
baths for steel ingots, provided with a vertical and 
a horizontal gas heated furnace. The laboratory 
and the testing department are shown at 26, and 
1 to 7 are dwellings, offices, schools, stores, &c. 
Considerable extensions have recently been made 
to the works as follows: 15a is a foundry for pro- 
ducing steel castings, and is provided with open 
hearth furnaces ; 28 is a new rolling mill for pro- 
‘ducing heavy sections ; 59 is a 2000 ton hydraulic 
press; at 30 are reheating furnaces; 31 is an 
electric lighting installation, and 32 is a group of 
Galloway boilers. It should be mentioned that the 
present cam hammer shop, No. 8, and marked A 
on the plan, was the place originally founded by 





Jacob Holtzer in 1829, and where he worked with 
a few assistants for many years ; it was this small 


structed in France. Doubtless it is due to the fact 
of the Holtzer family having for more than fifty 











years devoted their attention exclusively to one par- | shop which was the commencement of the large and 
ticular class of manufacture that they are now able | prosperous establishment of to-day. That portion 
to turn out such magnificent specimens of steel as | of the works just referred to as being of recent con- 
they show in the Exhibition, and which in the form of | struction will not be entirely finished before the 
heavy projectiles have given such marvellous results| close of the present year; when completed the 
on the trial grounds of France, as well as at Shoebury- | extensions will add largely to the capacity and power 
ness. The Holtzer Works occupy an area of nearly | of output of the works. The steel foundry will be 
100,000 square yards, about half of which is covered | supplied with a 30-ton travelling crane ; No. 28 will 


with buildings; they give employment to 1000 | contain a train of heavy rolls for producing plates, 
as well as a blooming mill and a rolling mill for 


workmen and consume about 30,000 tons of fuel | 
smaller sections ; the great hydraulic forging press 


per year. A large part of the iron employed by. 
the company is made at their charcoal furnaces in | above referred to has been made by Messrs. Davy 
Brothers, of Sheftield, and is the second one of its 


Ria (Pyrenées-Orientales), and they also obtain ore 

from Thorrent, Sahorre, and Escaro. For cutting, kind ; in this building are a 55-ton travelling crane 
tools of the highest quality, Swedish charcoal iron and a 15-ton travelling crane, the overhead path of 
is exclusively used, but the annual consumption | which is extended so that the crane can be used for 
amounts only to about 600 tons. The general | the metal stores and the reheating furnaces. The 
arrangement of the works is shown upon the annexed | Galloway boilers recently laid down are ten in 
plan. They possess seven crucible furnaces heated | number, and have a total heating surface of about 
by gas and each having a capacity of thirty crucibles; | 13,000 square feet. 

every crucible holds about 601b., so that ingots; The annual production of the wholesale works 
from 5 to 6 tons can be easily cast, and the total | prior to the extensions just referred to, and which 
daily production ranges from 30 to 35 tons ; these | of course are not yet in active operation, is about 
furnaces are marked 15 on the plan. No. 14 areas follows. Of crucible steel 4000 tons ; in this are 
six double gas furnaces for heating the steel ingots; | included the specially fine steels for tools and other 
No. 21 are four double gas furnaces for the manu-| similar purposes, chrome steels in three qualities 
facture of blister steel ; No. 10 are ten puddling | of hardness, wolfram steel for making tools which 
furnaces for iron and steel. There are ten reheating | do not require tempering, and cast steel for small 
furnaces, distributed in different parts of the works | arms and other weapons ; it should be mentioned 
for rolling mills and steam hammers. The rolling | here that Messrs. Holtzer and Co. make a speciality 
mills are marked 9 on the plan and are five in| of cast steel rifle barrels, their current production of 
number, and there are twenty-seven steam drop| which for the Lebel rifle is 45,000 barrels per 
hammers of from 2 to 15 tons in different parts of |month ; they have delivered to the French Govern- 
the works, besides twelve cam hammers for draw-|ment more than 600,000 of these barrels The 
ing down steel, and marked 8 on the plan. Altogether | other specialities of crucible steel are miscellaneous 
there are thirty-eight steam engines having a total | castings and qualities adapted for cutting tools, 
of 600 horse-power ; these engines are supplied | files, springs, &c. About 600 tons of blister steel 
with steam by thirty boilers. There are twelve | are made at the works, and 3000 tons of puddled 
cementing furnaces, six of which have a capacity of | steel, of which about 2000 tons are converted at 
30 tons, and six of 15 tons each ; 2500 tons of |the works either into crucible or blister steel ; the 
cemented steel are produced in these furnaces | remaining 1000 tons are sold for the manufacture 
annually ; they are marked 20 on the plan. The|of tools, springs, &c. One thousand tons of 
machine shop specially devoted for finishing gun| puddled iron are produced for conversion into 
barrels and projectiles is shown at 13; No. 11 is | crucible steel, as well as 2600 tons of cement steel, 
the large smiths’ shop, and No. 12 is a small forge | which is also converted. About 500 tons of special 
for the production of hand tools and various light | castings for machinery are produced annually, 
objects. No. 16 is an iron foundry; 19, a Rollet | 300 tubes for heavy guns, and 200 tons of chrome 
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THE LONGWY BASIC STEEL WORKS. 


(For Description, see Page 342.) 
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Side of Rolling Mill 


ReFERENCES.—@ @ boilers ; b coke and lime stores ; e Cowper heating stoves ; d blast furnace, No. 6 ; e hydraulic lift ; f weighbridge ; g blowing engines for cupolas ; h breaker ; i dolomite ; 7 blowing engitie 
for No, 6 furnace ; k hydraulic pumps ; / accumulator ; m blowing engine for steel works ; cupolas for spiegel ; o central crane ; p ingot crane ; g drying stoves ; 7 basic works; 8 offices ; t laboratory. 


steel plates. This latter speciality will develop enlarged .024in., and its axis twisted .08 in. 
into very considerable proportions with the comple- | Some years after these famous trials had resulted 
tion of the new rolling mills and hydraulic press. _ in the adoption of chrome steel projectiles in France, 
It was in 1882 that the Holtzer Company com- | the English Admiralty became interested in the sub- 
menced the manufacture of chrome steel projectiles | ject, and since that date has been among the regular 
which have since made their name famous. The | customers of Holtzer and Co. ; the story of the 
first trials were made in July, 1882, with a 13.4 in. | adoption of chrome steel shell by the Admiralty 
projectile, which was fired against a 15.75 in. iron | is a curious one, and was recorded in ENGINEERING 
plate at an angle of 18 deg. ; three such projectiles | between October, 1886, and April, 1887. The 
passed through the plate and backing, one of them most interesting objects at the exhibit of Messrs. 
remaining uninjured. These results so far sur-| Holtzer and Co. on the Champ de Mars, are pro- 
passed anything that had been previously accom- jectiles of various calibres that have passed through 
plished, that further trials were made and a large | armour plates of various thicknesses, placed side by 
order was given to Messrs. Holtzer by the French | side with similar shell that have not been fired at 
Government. ‘all. Except for a slight depolishing on the surface 
In 1884 the French marine department carried | and a few insignificant scratches, it would be diffi- 
out a series of trials with 13.4 in. projectiles sup-| cult to detect which of the two has been exposed 
plied by various makers, the targets being steel to the tremendous work of passing through a steel 
plates made at Creusét, and compound plates sent plate whose thickness nearly equalled the height of 
from Sheftield; the Holtzer projectiles passed | the projectile, to say nothing of massive timber 
through both types of plates 15.75 in. in thickness | backings supporting the target, still retaining 
without breaking up, a result that again surpassed | sufficient energy to travel from 500 to 1000 yards 
all previous results, and decided the adoption on a | beyond. 
large scale of this class of shot. Since that date | 
iron armour plates have been entirely abandoned for THE INTERNATIONAL CONGRESS OF 
testing purposes in France, in favour of the solid | ELECTRICIANS AT P ‘ARIS. 
steel plates, which have to be penetrated, without | 4ECTRICIANS ‘ 
the destruction of the projectile, as the condition of | (Continued from page 314.) 
acceptance of any lot ordered. At the Exhibition a | DyNamos. 
remarkable example of these projectiles is shown ;} M. Arnovx’s paper on the ‘‘ Experimental Study 
it is a 10.63 in. shot, upon the firing of which de-| of Dynamos” did not refer to any of the author’s 
pended the acceptance of a lot of 275 last April ;|own work, but it analysed the methods employed 
this shell passed through a steel plate 9.84in. in| by various investigators, and suggested a new 
thickness made at Creusét, and was picked up 800 | system, which he supported by data taken from Pro- 
ards beyond the plate ina perfect condition, its fessor Thompson’s <Depamo Blestele Machinery.” 
length having been reduced .08 in., its diameter |The whole functions of a dynamo may be repre- 











sented by a surface, the three rectangular co-ordi- 
nates of which are any of the four quantities: 
mechanical effort, speed, current, induced electro- 
motive force; the first three of these can be 
measured directly ; the electromotive force must be 
calculated from Ohm’s law. None of the respective 
surfaces have as yet been accurately determined ; 
they may be obtained experimentally ; the author 
stated that speed and induced electromotive force 
were not always proportional, a statement to which 
M. Potier objected, assuming that the magnetic 
field was kept constant ; in defence of his assertion 
M. Arnoux could only refer to the volume of Pro- 
fessor Thompson, who did not attend during the 
latter half of the Congress. Another point, on which 
Mr. Kapp questioned the author, was afterwards 
confirmed by M. Potier; One of M. Arnoux’s 
curves, which had the currents as abscisse and the 
static effects as ordinates, ascended to a maximum, 
and then descended whilst the current was still 
increasing. M. Potier showed that the curve might 
become even negatived. 

The paper of M. Potier’s on ‘‘ Reaction of the 
Inductor in Continuous Current Dynamos” was 
almost lost, as the hour for final adjournment had 
been reached, and it was, in fact, read on Friday 
morning after the section had adjourned for the 
special afternoon meeting. The communication 
refers to the displacement of the dynamo brushes 
with regard to the neutral line, the cause for which, 
M. Potier thinks, issimply magnetic attraction arising 
from want of symmetry in the system. The force 
across a section of the inductoris variable, even when 
the machine is at rest, with the intensity of the cur- 
rent in the inductor, unless the section be parallel or 
perpendicular to the lines of force. This can be 
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exhibited a galvanometer of the Arsonval type 
by means of which insulation tests are to be 
taken at the Ferranti central station in the 
Halles at Paris. A box of about 9 in. square 
and 18 in. high has two windows on adjacent sides, 
the one for admitting the ray of light, the other 
for examining it through a graduated telescope. 
To it belong a voltmeter and a board with three 
switches, to connect the galvanometer with the 
dynamo, the earth, and the voltmeter. 

Professor Forbes exhibited his windmill current 
meter, which he himself described as too slow for 
small currents, an inconvenience which could, 
however, be remedied by adding a small weight 
tending to turn the clockwork in the same direction 
as the current. 

M. Trouve’s ‘‘ Dynamometer for Direct Reading,” 
recalled the dynamometer of the Rev. J. Smith, 
described in Professor Thompson’s ‘‘ Dynamo Elec- 
tric Machinery,” and the pneumatic speed indi- 
cator of Captain Rung, which we illustrated two 
years ago.* The counter is an §-shaped tube 
revolving in air, and is connected by its hollow axis 
with a {J tube, in which the fall of a liquid marks 
the speed. On the tube connecting the § with the 
machine are fixed plates which, turning in mercury, 
water, or air, indicate the resistance they overcome 
by means of spiral springs ; the calibration of these 
new instruments is effected empirically. 


MISCELLANEOUS PAPERS. 

MM. Richard presented their various apparatus 
for registrating simple and complex mechanical 
movements, galvanometers, energy meters, &c. 
These apparatus perform multiplication and divi- 
sions. The armatures of their electro-magnets are 
of a peculiar form, resembling two sectors on 
opposite sides of a diameter, the plane of the sectors 
being curved. 

The remaining papers were those of M. Worth 
on ‘* Webster’s LElectrolytical Purification of 
Sewage,” taken as read ; and M. Decaux’s on ‘‘The 
Influence of Light on Colours.” These experiments, 
begun forty-eight years ago by the author and M. 
Chevreul, were recently continued with the electric 
light, partly in the hothouses of the Jardin des 
Plantes, together with a series of tests on the 
influence of the electric light on plant life. The 
author was indistinctly understood ; but it appeared 
wrobable that the effects observed were those of 
fight and moisture together with hydrogen peroxide, 
ozone, and other agencies. 

Thus Friday noon had been reached, and the 
chief question of units still left unsettled. Messrs. 
Crompton and Kapp demanded a special meeting, 
and the section reassembled at 2 o’clock ; but there 
were scarcely forty members present, and all of 
these were in a most conciliatory mood, so the 
discussions were practically a conversation between 
MM. Potier, Hospitalier, and Kapp. M. Hospitalier 
proposed nine new units, which were disposed of one 
after the other. The unit of the coefticient of self- 
induction L was baptised ‘“‘quadrant;” no one had 
a word to say in favour of the secohm. The time-con- 


stant remained nameless. The period is to be 


the time occupied by a complete oscillation or 
cycle ; the ‘‘ fréquence” to express the number of 
periods per second ; the latter term is, of course, the 
equivalent of the English frequency. Perhaps the 
French Academy had been previously consulted, for 
word-coining, after the iichion of which we have 
seen enough in England, is not tolerated in France. 
About mean intensity the opinions differed widely. 
Some understand by it the arithmetical mean of 
subsequent intensity observations, which for alter- 
nate currents would be 0; others the mean of the 
indications of a voltmeter which would not trouble 
about plus or minus, and the latter was preferred. 
A great many names were proposed—virtual, equi- 
valent, quadratic, mean, useful, effective, practical, 
thermic, indicated intensity, &. Finally mean 


T 
intensity (Imogenne) was defined as af, Idt;and 
0 


‘*intensité efficace” as the square root of the mean 
of the squares of the intensity. The expression 


9 2 ‘ 
a/ R* + (- =) received the name ‘ apparent 


resistance ;” the name “fictitious resistance” for 


2rL 


was not accepted. Accumulator poles were 


then baptised, and the section adjourned. The 





* Vide ENGINEERING, vol. xliii., page 143. 








question of symbols and abbreviations was not 
discussed. 


Section III.—TEeLEGRAPHY, TELEPHONY, AND 
SIGNALS. 

Tne Third Section was not overcrowded with 
papers, so that the many practical men who 
attended the meetings, and among whom there was 
a strong Belgian contingent, had time for proper 
discussions. 

TELEPHONIC EFFECTS. 


M. Mercadier’s ‘‘ Nature and Intensity of Tele- 
phonic Effects” gave a réswmé of the continued 
researches on this subject which he has brought 
before the Academy. ‘The disc of a telephone is 
clamped on its periphery, subjected to the influence 
of a magnetic field. This arrangement forms a 
very complex acoustic system. The vibrating disc 
gives its fundamental note with two diameters at 
right angles as nodal lines ; its first harmonic with 
a circular node, whose radius is 0.65 that of 
the disc; its second harmonic with three dia- 
meters as nodal lines, and it can further give 
an indefinite series of non-co-ordinate vibra- 
tions produced by the movements of the separate 
molecule. It is owing to the latter that the 
telephone is able to reproduce the articulated 
voice, whose vowels are characterised by harmonics, 
and whose consonants by explosions, and noises 
which lead to superposition of sounds. That the 
vibrations of the disc, as such, are not essential is 
proved by perforated discs, metal gauze, card- 
board covered with fine iron filings reproducing 
sound of excellent quality. If the thickness of the 
telephone disc is reduced from 2 millimetres (,}; in.) 
to 0.05 millimetre, the quality deteriorates distinctly, 
whilst the intensity of the sound increases. M. 
Mercadier hence designed an apparatus to determine 
the thickness insuring both good quality and 
intensity ; the apparatus comprises a metronome 
acting on a microphone, with a telephone sliding on 
a bar 8 ft. long in the secondary circuit. Other 
observations are graphically represented by curves 
indicating the intensity as afunction of the diameter. 
The curves are wavy lines with subsequent maxi- 
mum and minimum points ; iron gives the highest 
first maximum for a thickness of 0.25 millimetre. 
These curves show that the telephonic effects are 
due to two causes ; first, to the direct variation of 
the magnetic field caused by the vibrations of the 
disc ; and, secondly, by currents induced by the 
oscillating currents of the coils. The latter is most 
important for copper and aluminium, where mag- 
netism itself hardly counts ; in iron this electro- 
dynamic effect accounts only for one-quarter of the 
action. These induced currents may be destroyed 
by slitting the discs radially ; if this is done the iron 
disc curves differ less from those of other metals. 

M. Mercadier’s monotelephone, or electro-mag- 
netic resonator, is an outcome of his theory of the 
vibrations of the telephone disc. We have remarked 
that the nodal line of the first harmonic is a circle of 
radius 0.65 of that of the disc. If we describe such a 
circle, pierce three holes through it, and fix the plate 
by pins passing through these holes, the disc can only 
respond to this first harmonic. If we then arrange 
a number of transmitters and receivers in a line, 
each transmitter with a special tuning-fork and a 
disc to vibrate with its first harmonic, each receiver 
will pick up the rate of its particular tuning-fork, 
but will not respond to any other sounds sent over 
the line. We can then send Morse signals and hear 
them with the note of the respective disc. 


Lone-DistancE TELEPHONY. 


A ‘*New System of Great Distance Telephony,” 
by a Russian inventor, was described by M. Merc- 
zyng, of St. Petersburg, who is himself busy in per- 
fecting this system, which has been tested on an iron 
line of 5 millimetres (} in.) in diameter, and 300 
kilometres (190 miles) long, with 2000 ohms resist- 
ance and 3 microfarad capacity. The system uses 
transmitters of the Blake and Berliner type, and 
Ochorowicz and Siemens receivers. These are not 
directly joined to the line, but connected to con- 
densers of different capacity, so that there is a 
selection, as in the instruments of Mercadier, Ader, 
&c. The capacity of the receiving condenser is 
always inferior to that of the transmitting condenser, 
the best proportions being 0.2 and 0.5 ¢. 


THE RyssELBERGHE TELEPHONE. 


Condensers also play a réle in M. Rysselberghe’s 
telephones, about which M. Samuel presented a 
communication, 


The problem is how tv overcome, 





with a greater number of stations on a line, the 
induction effects due to tbe working of the call- 
relays. A condenser of 0.5 microfarad is placed in 
shunt to the relay ; this condenser is not affected 
by the calls, but responds to the telephonic undu- 
lations. The circuit is double, the one comprising 
all the relays for calling, the other the condensers 
for speaking ; and with twelve stations the line 
would, so far as telephone currents are concerned, 
be cut in twelve places. 


PRINTING TELEGRAPHS. 


M. Samuel also read a paper on ‘‘ Munier’s Mul- 
tiplex Printing Telegraph,” which combines the 
synchronic wheels of multiplex instruments with 
the Hughes printer. The keyboard is also that of 
Professor Hughes, the keys are M. Munier’s own. 

M. Baudot contributed a paper on ‘‘Some Recent 
Improvements in the Multiplex Printer.” One of 
his apparatus works between Paris and Rome, with 
a break for translation at Turin. The regulator of 
this instrument is a little wheel with a central 
brass block sliding on two parallel bars forming 
chords of the circle ; two spiral springs press this 
block against the centre; an increase in velocity 
would throw it against the periphery. 

(To be continued.) 








THE SAINT CHAMOND COMPANY AT 
THE PARIS EXHIBITION. 


(Continued from page 300.) 

THE Compagnie des Hauts-Fourneaux, Forges et 
Aciéries de la Marine et des Chemins de Fer, 
exhibit on the Champ de Mars under three classes, 
which are grouped together in that part of the 
Miscellaneous Industries Court devoted to the 
collective exhibit of the iron works of the Basin 
of the Loire. We will commence our description 
with the objects shown by the Saint Chamond 
Works of the company. 

Class 41; Metallurgical Products.—One of the 
most striking objects exhibited by the company in 
this class is a fac-simile of a steel ingot weighing 
100 tons ; two great masses of steel of similar form 
and size were recently produced at Saint Chamond 
for the manufacture of naval guns of 13.39 in. calibre 
and 42 calibres in length ; these ingots are at the 
present time being worked up into monster tubes 
for guns. Two fine specimens of armour plate are 
also shown ; the larger of the two weighs 27.25 tons 
and forms the top of a turret, two embrasures 
are formed in the plate for 6.10-in. guns. This 
plate, which is completely finished, was shaped 
under the hydraulic press referred to in a previous 
article, then was worked under the hammer to form 
the embrasures, and finally was finished with planed 
joints. The second armour plate, which, like the 
first one, is of iron, weighs about 17 tons; it is 
49 ft. 2 in. long, 9 ft. wide, and 1.97 in. thick ; in 
order to illustrate the admirable qualities of the 
iron and the facilities at the disposal of the com- 
pany for treating heavy masses, the plate has been 
bent into a U-shaped form such as may be required 
under special purposes in practice. A few plates 
of iron and steel, of exceptionally large dimensions, 
are exhibited as specimens of the work done in the 
company’s rolling mills ; one of these is of iron and 
is 32 ft. 9.7lin. long, 9 ft. wide, .63 in. thick ; 
another made of steel is 45 ft. 11 in. long, 5 ft. 11 in. 
wide, and .63 in. thick. Two other plates, made of 
soft steel, are remarkable for the extreme thinness 
to which they have been rolled; one of these 
plates is 19 ft. 8in. long, 39.37 in. wide, and .08 in. 
thick; the size of the other plate is the same, except- 
ing that the thickness is only half as much. Finally, 
in this class of exhibits we may mention two plates 
of hard steel, one of which is 13 ft. 1 in. long, 5 ft. 
3in. wide, and 0.16 in. thick; the other plate is 
somewhat smaller. 

A fine crankshaft for a marine engine, weighing 
14.5 tons, is exhibited ; this is a fac-simile of one of 
eight similar steel shafts manufactured for the 
French Transatlantic Company, and it is claimed 
for them that they were the first of such large 
dimensions manufactured in one piece ; they were 
constructed from ingots weighing 50 tons, and when 
in a rough state weighed 22.5 tons. The first shafts 
of this type were put into the Bretagne and the 
Champagne in May, 1886, since which time they 
have run about 220,000 miles at a speed of 62 revo- 
lutions per minute, the horse-power developed 
being 9600. Up to the present time these shafts 
are in perfect condition, and have never required 
































SEPT. 20, 1889. ] 


ENGINEERING. 


347 








any repairs. The examples of rolled iron and steel 
beams deserve a passing notice ; the most remark- 
able of these are of double T-section 19.69 in. deep 
and over 59 ft. in length; the greatest depth of 
any section shown in beams of this class is 25.59 in. 
Very interesting indeed, are the exhibits of gun 
steel worked up into various forms, together with 
samples of fractures and the results of physical 
tests. The largest of these is a tube for a 13.39-in. 
gun, 36 ft. Lin. long, and weighing 14 tons ; this 
tube is bored and tempered and turned to within 
.08 in. of its final size. The following are the 
results of the official tests of the steel after temper- 
ing: Breaking load, 41.90 tons; elastic limit, 
22.86 tons; and extension, 15 per cent. ; this 
was from a test-piece taken from the breech ; 
results from a similar sample taken from the 
muzzle were, respectively, 40.63 tons, 20.96 tons, 
and 16 per cent. Another similar specimen for 
a 5.51-in. gun, and weighing about 2 tons, is 
interesting from the fact that the steel was tem- 
pered in water, the results obtained showing greater 
hardness and less elasticity ; they were at the 
breech, breaking load 50.79 tons, elastic limit 29.21 
tons, and extension 12 per cent. ; at the chase they 
were 53.97 tons, 31.75 tons, and 10 per cent. re- 
spectively. A fine piece of steel forging is the 
body of a cannon weighing 13.8 tons, and sent as a 
specimen of work forged on a mandrel under the 
steam hammer; it will ultimately form a gun 
14.57 in. calibre. The special method of gun 
construction illustrated by this specimen was intro- 
duced by the Saint Chamond Company last year. 
Passing by a number of specimens of objects 
relating to field artillery—axles for gun carriages, 
gun tubes and casings, the outer tubes of naval guns 
of 12.60-in. and 14.57-in. bore, and specimens of 
hard crucible steel cylinders for rolling metals cold 
—we come to a show case containing a number of 
specimens of different metals and broken pieces to 
show the nature of fracture ; the first group repre- 
sents the raw material employed in the manufac- 
ture of steel at Saint Chamond, the second the 
similar materials employed in the puddling fur- 
naces, the third are specimens of fractured bars of 
different kinds. In another show case are a series 
of fractured specimens of steel used for various 
purposes. The following tabulated summary gives 
a general idea of the characteristics of the various 
specimens : 
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Class 61 ; Railway Material.—With the exception 
of a few specimens of axles for locomotives, tenders, 
and rolling stock, the exhibits made by Saint 
Chamond in this class consist almost wholly of 
tyres. One group of seven steel tyres are of 
interest as being precisely of the quality delivered 
to the French railway companies, manufactured 
under their specification, and resisting the tests 
imposed by them ; in an adjoining show case are 
displayed a number of sections of these tyres. 
Among the results recorded we may take the fol- 
lowing tests: 1. Locomotive tyre for the Paris, 
Lyons, and Mediterranean Railway Company, 
54.33 in. in interior diameter, 5.62 in. wide, and 
3.66 in. thick. This tyre resisted the regulation 
test of four blows from a 2200-lb. weight falling 
through a height of 8 ft. 9in., and afterwards 
twenty-three blows from the same weight falling 








from a height of 32 ft. 9 in. ; the tensile strength 
of this specimen is 41.65 tons per square inch, 
with an elongation of 21.5 per cent. 2. Wagon 
tyre for the same company, 32.29 in. in internal 
diameter, 5.19 in wide, and 2.44 in. thick. This 
tyre withstood three blows of the same weight fall- 
ing from a similar height as the foregoing, and 
afterwards seven blows falling from a — of 
32 ft. 9 in. ; tensile strength 32.51 tons, elonga- 
gation 27.5 per cent. 3. Locomotive tyre for the 
Western Railway Company of France, 6lin. in 
internal diameter, 5.78 in. wide, and 2.60in. thick. 
This tyre withstood fourteen blows from a 2200-Ib. 
weight falling through 32 ft. 9in.; the tensile 
strength was 45.46 tons, and the extension 20 per 
cent. As an example of the work that can be 
executed by this company, both as regards diameter 
and weight in their tyre mills, an iron ring is exhi- 
bited 6 ft. 7.76 in. in diameter, 14.37 in. wide, 
3.82 thick, and weighing 3968 Ib. 

Class 66 ; Military Material.—lIt is in this class 
that the Saint Chamond Company make their most 
important exhibit ; many of the processes by which 
the objects shown are manufactured are very natu- 
rally preserved as trade secrets, while the French 
War Department imposes considerable restrictions 
as regards reserve, upon those firms from whom it 
purchases material. The information that can be 
obtained concerning these exhibits is, therefore, not 
so great as could be desired, but the greatest pos- 
sible interest attaches itself to an examination of 
the remarkable display made by the company, and 
this is assisted to a certain extent by such informa- 
tion as is obtainable. This part of the exhibit 
may be divided under six heads; _ projectiles, 
armour-plates, turrets, small arms, and light 
artillery, gun carriages, and heavy ordnance. 
First comes an extensive series of shells of 
various’ calibres, ranging from those of 3.15 in. 
to the great 16.54 in. shells ; others of 6 in., 
9 in., and 13.15 in. diameter, as supplied to 
the English Admiralty ; others of 11 in. and 12 in. 
made for Russia, and others again of 8 in. and 
10 in. in diameter manufactured for the American 
Navy. A series of three shells, one of 8.26 in., and 
the other of 8.66 in. illustrate a method of manu- 
facture peculiar to the company ; they are forged 
hollow out of a block and shaped in a hydraulic 
press, the rear of the shell being closed solid by the 
same means. Of the highest possible interest is a 
series of shells of various sizes that have been fired 
against armour-plates. As we explain on another 
page, the Saint Chamond Company is not alone 
in this class of exhibit, as MM. Holtzer and 
Co. make a very fine display of shot sub- 
jected to corresponding tests. The projectiles 
in question have been fired at various places 
under different conditions; by the French Naval 
Department at Gavres, near Lorient ; by the War 
Department at Bouchet; at the English firing 
grounds at Shoeburyness ; and at the Saint Chamond 
Company’s own testing ground at Langonand. 
What is so remarkable about these projectiles is 
that in spite of the severe tests to which they have 
been subjected, they have suffered but little defor- 
mation and damage. The largest of them is a shot 
16.54 in. in diameter, that penetrated a plate 
19.69 in. thick, the angle of firing being 20 deg. 
Another, 13.39 in. in diameter, passed through a 
steel plate 15.75 in. in thickness, the angle of fire 
being normal ; a third, 12.60 in. in diameter, pene- 
trated to a depth of 11.81 in. in a compound plate 
13.78 in. thick. A group of five projectiles 10.63 in. 
in diameter is shown ; these have been fired at the 
Government testing grounds of Gavres between 
1886 and the present time ; these, fired with an 
initial velocity of about 1370 ft., passed through 
steel plates varying in thickness from 9.84 in. to 
11.81 in. Of the smaller sizes of projectiles, three 
of Gin. in diameter are shown that were fired at 
Shoeburyness through compound plates 9in. inthick- 
ness, while to complete the series there are several 
others tested at Bouchet and at Langonand. One 
of the latter, 3.15in. in diameter, was fired with 
an initial velocity of 1607 ft., and penetrated to a 
depth of 3.54in. into a compound plate 4.72 in. 
thick. 

After the projectiles come the armour plates 
made by the Saint Chamond Company, and which 
have also been subjected to test; the examples 
shown are those which have been fired at officially 
in accordance with the tests prescribed by the 
French Government, prior to the acceptance of an 
order. The first of these weighs nearly 15 tons, 
and measures about 7ft. by 11 ft., the thickness 





varying from 13.31in. to 12.75in. ; this plate has 
received three shots, which penetrated to depths of 
5.82 in., 4.52 in., and 5.31 in. ; this is an iron 
plate with steel facing. The second armour plate 
is of somewhat larger dimensions, the thick- 
ness being 4.72 in. and the weight 7.5 tons; 
the marks of five shots are recorded upon this 
plate. The third of the series is a small and very 
soft steel plate made for experimental purposes, the 
thickness being 3.11 in. ; it has resisted four shots 
fired from a 3.15-in. gun, the projectile being an 
ordinary shell, and the initial velocity about 1000 ft. 
The shots were delivered upon the target at each 
point of a lozenge marked upon it and measuring 
6 in. ona side ; the penetrations were respectively 
2.72 in., 2.80 in., 2.80 in., and 2.72 in. ; the surface 
of the plate at the points of impact was raised about 
.80 in. The last of the series is an iron plate 
7.87 in. thick that has been subjected to a variety 
of trials, the object of which was to ascertain what 
confidence could be placed in iron armour, varying 
from 7 in. to 10 in. in thickness, when employed for 
the protection of a turret. The trials in question 
were divided into three series, the first of which wasto 
ascertain the quality of the plate ; this was satis- 
factorily proved by three shots fired against it under 
the ordinary conditions of the service, the projectile 
used being a solid shot of hard steel 6.10 in. in dia- 
meter and weighing 90 lb. This first point having 
been obtained on a trial plate, another of a precisely 
similar character was fired at with a view of repro- 
ducing, as closely as possible, the conditions 
that would exist when the plate was attacked at 
right angles. The penetration of the first shot fired 
under these conditions was 4.80 in., the diameter 
of the opening made being precisely the same as that 
of the shot ; a second round, fired at the same spot 
as the first, increased the depth of penetration to 
6.65 in., and produced a number of slight cracks 
and fissures, which, however, were not suflicient to 
interfere vitally with its powers of resistance. The 
plate was then set at an angle of 30 deg., and 
five rounds were fired at it with a striking 
velocity of 1540 ft.; the results obtained with 
this test were practically insignificant, the depth 
of penetration, after the first round, being only 
1.26 in. ; the four remaining shots were fired at the 
same spot, gradually increasing the depth to 3 in., 
and the length of the furrow made in the plate to 
22.64in. A series of four rounds was then fired 
normally against the plate at the same spot where 
it had received the first four test shots ; these pro- 
duced a considerable deformation of the plate, 
which, however, still continued intact, save for the 
slight fissures which showed themselves in various 
places. From these trials the Saint Chamond Com- 
pany claim that the iron armour plates manufac- 
tured by them will resist, without any serious dete- 
rioration, a great number of rounds fired at the 
same spot; it being understood of course that the 
thickness of the plate is proportioned to the 
energy of the shot fired against it, and they point 
out that this series of trials has been largely 
useful in determining the nature of the material 
and the thickness of the plates to be employed in 
the construction of new turrets by the French 
Government. 
(To be continued.) 








NOTES. 


Tue New Proressor or Civit ENGINEERING AND 
MECHANICS IN GLAsGow UNIVERSITY. 

It is announced that ‘‘the Queen has been 
pleased, on the recommendation of the Secretary of 
State for Scotland,” to appoint Mr. Archibald Barr, 
B.Sc., C.E., to be the Regius Professor of Civil 
Engineering and Mechanics in Glasgow University, 
in succession to Dr. James Thomson, resigned. 
The appointment is not only merited but peculiarly 
appropriate, as Mr. Barr is really a Clyde man, 
and received part of his education at Glasgow, and 
for a long time was the junior assistant under 
Professor Thomson in the department of engineer- 
ing, after it was founded in 1876. He began his 
professional training in 1871 in the works of a 
Paisley firm, Messrs. A. F. Craig and Co., and after 
serving there for two years went to the university, 
continuing hisapprenticeship in the summer months 
for other two years. He pursued the full course, 
graduating B.Sc. and obtaining the certificate of 
proficiency in engineering science, when he became 
private assistant to the late Mr. Charles Randolph, 
for long associated with the famous Fairfield firm. 
In 1876 he, as already indicated, became assistant 
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to Professor Thomson, and thus greatly extended his 
experience. He engaged also in such work as set- 
ting out railway works and the designing of steam 
engines and other machines. Five years ago he 
was appointed to the Chair of Civil and Mechanical 
Engineering in the Yorkshire College at Leeds, 
where he has done good work in the designing, con- 
struction, and equipment of new departmental 
buildings there, at a cost of 10,0001. In all his work 
and teaching he hastried to impress upon hisstudents 
‘ that for every effect is a cause, to every how a why, 
and that they had no reason to doubt that in physical 
things every cause and every why was knowable. 


THe Great SovurnH Russtan Monopoty. 


A paragraph based on a telegram from Vienna 
—well known for its manufacture of canards—has 
been circulating through the press, to the effect 
that the Russian Government has granted the con- 
cession for working the South Russian coalfields to 
a Belgian company ; the object being to totally 
expel English coal from the Black Sea market. To 
any one acquainted with the Russian coal trade the 
report was obviously a canard, because the coal 
trade in Russia, being an open trade, and already 
largely developed by numerous companies, native 
and foreign, the Russian Government had no 
general concession to give away. What has actually 
occurred is simply this. A few months ago a syn- 
dicate was formed in Belgium to purchase a group 
of Russian collieries, and the negotiations have 
resulted ina 2$ months’ option being obtained, 
which is to be passed on to a regular company 
having a capital of a million sterling. This com- 
pany will secure no other Government support than 
the continuation of some pending contracts ; and 
the purchase of the collieries, therefore, will thus 
be as much a matter of ordinary business as the pur- 
chase by English syndicates of breweries in America. 
A capital of many millions sterling would be required 
to get control of the existing Russian collieries, 
while the area of the Donetz coal-bearing region 
is so vast that no company, however large, could 
geta grip upon the whole of it. Any chance of a 
monopoly is thus quite out of the question. With re- 
gard to the expulsion of English coal from the Black 
Sea, the ruin of that once lucrative trade is already 
pretty well accomplished. A few years ago we sent 
to South Russia annually two or three million tons 
of coal. The grain ships took it out as ballast. 
Last year the amount of coal entering the Baltic, 
as well as the Black Sea, was only 14 million tons, 
and the year before even less. Of this only a 
small proportion was shipped to South Russian 
ports. Speaking generally, one may say that the 
existing Russian collieries are quite competent to 
turn out enough coal to supply the Black Sea, but 
their efforts to do this are hindered by the mal- 
organisation of the southern railways, who mis- 
mxnage the coal traftic to an extent that frequently 
causes a dearth of the native article at Odessa. 
The opening of the new port at Mariopol, which is 
close to the Donetz basin, will, however, change 
this, and enable Russia, instead of sending coal over 
long distances of line to Odessa, to convey it thither 
by steam colliers. Those colliers, a number of 
which are already running, will be able to convey 
coal to other Black Sea ports as well as to Odessa, 
and probably in time will make their way to the 
Mediterranean. The Belgian company, if floated, 
will accelerate this rivalry, but the future of the 
Russian coal trade is already assured without any 
aid from Government concessions, 





NEW TORPEDO BOATS. 

Ir will be remembered that in a recent issue (see 
page 147 ante) we published an engraving of the torpedo 
oat which was under the command of Prince George 
of Wales during the recent naval manewuvres. The 
boat was built by Messrs. Yarrow and Co., of Poplar, 
and was, in all leading particulars, the forerunner of 
a batch of six first-class boats which have just been 
completed. These are 130 ft. in length by 13 ft. 6 in. 
beam, and are propelled by Gok engines 
indicating 1150 horse-power. Each boat has , oe 
tested by the Admiralty authorities by a three hours’ 
run with a load of 20 tons, and has exceeded the con- 
tract speed of 224 knots per hour. The Table in the 
next column shows the particulars of the last trial, 
which gave the highest speed. 

During the time these boats have been in hand, 
Messrs. Yarrow have also constructed ten second-class 
boats for the British Admiralty, each 60 ft. in length, 
and 9 ft. 3in. beam. They have a guaranteed speed 


of 16 knots with 4 tons on board, and their triple- 
expansion engines will indicate 200 horse-power, 





These boats are built on the model of No. 50* delivered 
some time ago, and which has been found to be far 
more handy and seaworthy than the type of second- 
class torpedo boat which preceded it. These new 
craft have both greater beam and more speed than the 
older type, and while capable of being lifted on board 
an ironclad, can be trusted to face rough weather and 
to do an immense amount of miscellaneous work in 
addition to their more legitimate functions of firin 
torpedoes. They are built throughout of steel, an 
are decked from end to end. 

Some time ago the idea was prevalent that the 
torpedo boat had seen its best days, and that few more 
wouldbe built. Suchabelief wasanatural reaction from 
the exaggerated conceptions which had been formed 


Results of Trials of Yarrow’s Torpedo Boat. 
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of the deadly nature of this craft. But with greater 
experience it is found that the torpedo boat has its 
proper province within which it is indispensable, and 
the fact that Messrs. Yarrow have just built thirty 
boats (sixteen for the British Government and fourteen 
for abroad), shows that the naval authorities of the 
world have no intention of abandoning this useful arm. 
It is quite impossible to predict what part the torpedo 
boat will play the first time two great fleets meet on 
the open sea, But the recent manceuvres have shown 
that they will find plenty of work before the conflict 
begins. In all probability the greatest problem the 
British Admiral will have to solve when he goes to war 
in earnest, will be to find his foe. The enemy will not 
desire fleet action, and will play a game of puss-in-the- 
corner, making swift raids against our coast towns and 
back again to his own ports. Under these circumstances 
the torpedo boats will become the eyes of our force, 
patrolling the Channel and bringing the news of an 
enemy in advance of his arrival, in order that arrange- 
ments may be made to intercept his escape. It is to 
this end, quite as much as to improving their offensive 
qualities, that the recent modifications in these boats 
have been directed. During the last four years the 
speed has been raised nearly 4 knots, the load capacity 
has been doubled, and the living arrangements greatly 
improved. Possibly we are now approaching something 
like the final type, but it is dangerous to prophesy on 
such a subject, as builders are quite prepared to accept 
contracts for boats with much higher speeds, if they 
are offered. 

We have kept our readers so fully informed of every 
successive advance in Messrs. Yarrow’s torpedo boat 
construction,t that it is unnecessary to speak at length 
of the separate features of Messrs. Yarrow’s boats. 
Their most striking feature is their wonderful steering 
power. Witha single rudder each boat will turn in 
a circle of a radius of its own length, actually leaning 
slightly inwards towards the centre of the arc whilst 
doing so. The cofferdam around the firebox of the 
boiler is another point to which we have already drawn 
attention, but it is worth while to repeat that its use 
enables a boat to steam 50 miles after the boiler com- 
partment has been completely flooded and the stokers 
driven on deck, the steam being raised by the fuel 
already on the bars and which is completely protected 
from the water. The first-class boats carry three 
3-pounder quick-firing guns, one fixed torpedo tube, 
and two divergingt movable tubes on a turntable. 





CANADIAN RaiLways.—The annual report of the Canadian 
Minister of Railways states that in 1880 the total paid-up 
capital of the railways of Canada amounted to 74,210, 2341., 
and in 1888 to 145,436,289/., an increase of 96 per cent. 
The increase in net earnings, comparing 1888 with 1880, 
was 76 per cent. The working expenses increased from 
3,368,141/. in 1880 to 6,130,4097. in 1888, or 82 per cent., 
while the gross earnings increased from 4,762,2891. to 
8,431,830/., or 80 per cent. The total miles of railway 
completed increased from 7229 miles in 1880 to 12,701 
miles in 1888, or 74 per cent,, and the distance run by 
trains from 22,427,449 miles in 1880, to 37,391,206 miles in 
1888, or 66 per cent. 





* See ENGINEERING, vol. xlv., page 406. 

+ See ENGINEERING, vol. xliv., pages 130, 629 ; vol. xliii., 
pages 306; vol. xlii., pages 180, 155, 313, 593, 668; vol. xli., 
pages 14, 41, 328. 

+ See ENGINEERING, vol. xlvi., page 476, 





TANK LOCOMOTIVE; EASTERN RAILWAY 
OF FRANCE. 

In our issue of August 30 we published a two-page 
en yg containing a side elevation and plan (Figs. 1 
and 2) of an eight-wheeled tank locomotive which is 
being shown at the Paris Exhibition by the Eastern 
Railway of France, and on page 249 of the same 
number we also gave a couple of cross-sections, Figs. 3 
and 4. This week we publish another two-page 
engraving comprising a longitudinal section and plan 
(Figs. 6 and 7) of this engine, while we also give on 
page 349 a back elevation, Fig. 5. This locomotive 
is of a pattern which was introduced in 1880 by M. 
L. Regray, who was at the time engineer-in-chief of 
the locomotive and carriage departments of the Eastern 
Railway, and we are indebted for particulars of the 
engine to M. Louis Salomon,* who has succeeded 
M. Regray as engineer-in-chief. The engine is intended 
for working heavy local train service, and is of a very 
powerful type. 

As will be seen from our engravings, the engine is 
eight-wheeled, the three leading pairs being coupled, 
and the centre axle of these three being the driving axle. 
The cylinders, which are 18.1 in. in diameter by 
23.62 in. stroke, are inside, as is also the valve gear, 
the latter being of the ordinary Stephenson link type. 
The engine has outside frames and the cylinders are 
—— 3 ft. 0.6 in. apart from centre to centre so as to 

ring the cranks close to the wheel bosses as shown in 
Fig. 3, page 249, in which view a section through the 
cylinders is also given. The crank arms are hooped 
and the centre of the crankshaft is supported by a 
bearing held in guides carried by a short central frame 
which connects a couple of substantial cross-stays as 
shown in Fig. 7. 

We have said that the engine has outside frames ; 
for a length of nearly 11 ft. however, near the firebox, 
these outside frames are supplemented by inside frames 
which extend from a cross-stay just behind the driving 
axle to one in the rear of the firebox casing as shown 
in the plans, Figs. 2 and 7. These inner frames sup- 
port the firebox end of the boiler as shown. The form 
of the main frames is clearly shown in the side eleva- 
tion, Fig. 1, while the arrangement of the transverse 
stays is shown by Figs. 2 and 7. 

The coupled wheels are 5 ft. 1.4 in. in diameter, 
while the diameter of the trailing wheels is 4 ft. 5} in. 
The guides for the axle-boxes of the coupled axles are 
fitted with adjusting wedges, as shown in Fig. 1. The 
springs—which are all alike—are placed outside the 
frames above the axle-boxes, and are connected in pairs 
by compensating levers, as shown in Fig. 1. The trail- 
ing wheels have a lateral play of 0.4 in. controlled by 
double inclines at the tops of the trailing axle-boxes. 

The chief dimensions of the boiler are given in the list 
of particulars which we append to this notice, so that 
we need not repeat them here. The firebox is of copper, 
and the crown stays run transversely, as shown on the 
right-hand side of Fig. 4, page 249. These crown 
stays are each formed of a pair of plates, between the 
ends of which are fixed distance pieces, which not only 
rest on the firebox crown but also on abutment pieces 
fixed inside the firebox shell, as shown in Fig. 4. The 
boiler has a large dome, from which a steam pipe is 
led to an external valve-chest containing the regulator 
as shown, external pipes leading from this valve-chest 
to the cylinders. The dome carries two Adams safety © 
valves 24 in. in diameter. The boiler has a chimney 
of the Sinclair pattern, and the blast pipe has a variable 
exhaust nozzle. 

The water is carried in wing tanks, that in the left- 
hand side of the engine being much shorter than that 
on the other side, so as to , Bove space in rear of it 
for a coal bunker. The engine is fitted with the 
Westinghouse brake acting on the two central pairs of 
wheels and on the trailing wheels, the air reservoir 
being placed under the barrel of the boiler between 
the second and third axles from the leading end. 

The particular engine exhibited is one of the first 
group of this class built at the works of the company 
at Epernay in 1880, so that it is shown after having 
done considerable service. This class of engine has, 
we understand, proved an exceedingly satisfactory one. 

The chief dimensions of the engine illustrated are 
given on our engravings in metrical measure, but for 
convenience of reference we append a list of the chief 
particulars expressed in English measures. 


Cylinders and Working Gear : ft. in. 
Diameter of cylinders ... 1, 63 
Stroke _... aoe e ee ss 1 11.62 
Distance between centres Of cylinders 3 0.6 
Length of ports ... ee as Me be 
Width of steam ports ... 0 1.65 

= exhaust ports 0 3.54 
Travel of eccentrics “ 0 5.1 
Maximum travel of valves 0 4.91 
Lap of valves... on ae Ss 0 1.18 
Length of connecting-rods between 

centres ... on Sx Sa oe 5 8.4 





* By an error M. Salomon’s name was wrongly given as 
‘*M. Saloman” in the titles of our engravings published 
on August 30, 
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TANK LOCOMOTIVE; EASTERN 
M. LOUIS SALOMON, 


Frames: 


Distance apart of main frames 
hickness re of ap 

Depth - < above 
axle-boxes an are ane 


Wheels and Ales : 


Diameter of coupled wheels 
- trailing ,, i ee 
Distance between centres of first and 
second axles = i a 
Distance between centres of second 
and third axles i re ee 
Distance between centres of third and 
fourth axles... ae me és 
Total wheel base = ~ 


Leading. Driving. Third. Trailing. 


Diameterofaxles in. in. 

atcentre ... 7.08 7.67 fe 
Diameter of axles 

at bearing ... 7.08 7.47 7.08 


Length of bear- 


ings ... -. 10.23 =10.23 =: 10.23 


Distance between centres of bearings ; 
first, second, and third axles 
Distance between centres of bearings ; 


trailingaxle ... ie 
Diameter of crank bearings 
Length i me ms 
Springs: Ordinary Bear- 
Span nd ae 35.43 in. 
Number of plates 12 
Width + 3.54 in. 
Thickness ,, 0.47 ,, 


Flexibility per ton 0,218,, 


RAILWAY OF FRANCE. 
LOCOMOTIVE SUPERINTENDENT. 








~- 
Ri CONT 


S 


Lee 


Diameter of barrel inside largest plate 
loam of firebox casing ; ae 


a 


co 


_ 


ht of centre of boiler above rai 
Thickness of shell plates 
Length of inside firebox at top 


= 


_ 
eSooos 


G9 G9 CLOT O92 69 Cs om SF 
oo 


ot 
or 


9? ” ” b wee 
Thickness of firebox plates (except 


f firebox tubeplate 
Number of tubes 


rs 
eS 


_ 
orm RroOoow oo we ot 
Nero 
w 


Sig 


himney inside at to 


Sr 
So 


part sa as ves sce aes 
Height of top of chimney above rail... 1 
Pressure of steam 


Heating surface : Fire 
Tu 


ing Springs. — Axle. Tanks and Coal Bunker : 


Length of tank on rig 


_ 
=> 


_ 
COONS 


wm COS? > 


Width of tank outside ... 
Length of coal bunker ... 








i! 
ore 








. in 
Height of coal bunker ... ae Ae 3 11.6 
Width es a outside a4 2 0 
Capacity of tanks “a 1157 gals. 

-B +» coal bunker 788 cub. ft. 

Weights : tons. 

Weight of engine empty ... sat as 44.14 

»» _ in working order : 

On leading wheels ie! ae a 13.7 

» driving ,, nea neg see 14.64 

», third oe si Be 13.31 

» trailing ,, aa iss pt 13.08 

Total ... ia ir Lo 54.73 

Weight available for adhesion ... “ 41.65 
Total weight resting on springs ... nl 42.6 

- of wheels, axles, &c., no 
carried by springs aa ne oe 12.18 





THE MANUFACTURE OF IRON. 


Address to the Chemical Section of the British 
Association. 


By Sir Lowru1an Bett, Bart., F.R.S., F.C.S., D.C.L. 
M. Inst. C.E., President of the Section. 


Tr has occasionally been the practice of former occu- 
pants of this chair to devote a considerable portion of the 
presidential address to the more recent discoveries in 
chemical science. This branch of learning advances now 
with such rapid strides and covers so wide a field that no 
one who has not made it the business of his life can hope 
to discharge this duty with even a moderate share of 
success. 

My immediate predecessor, indeed, discouraged any 
further attempts in this direction on the ground of the 
impossibility of doing it justice within the limits of a 
short discourse, oat his remarks were consequent] 
directed to the best methods of teaching the science with 
which Section B is more directly concerned. I propose 
this morning to add my testimony to the importance of 
Dr. Tilden’s recommendation, by comparing the rate of 

rogress of one of our great national industries, as it has 
en advanced, with and without the aid which chemistry 
is capable of affording. For this purpose I have selected 
the metallurgy of iron, not only from my greater 
familiarity with its details, but because, in my judgment, 
it affords a suitable example for the object I have in view. 

It is needless to insist on the disadvantage attending 
the application of a science to practical work, without a 
fair knowledge of the principles which regulate its action. 
At the same time it would be unfair to those who were 
engaged in the manufacture of iron during the first half 
of the present century, to deny the value of the services 
rendered to their art, without giving much thought to the 
laws of nature upon which their processes phewen = 4 The 
work so_ performed sufficed, nevertheless, to place 
the world in possession of the metal in such abundance 
and at so lowa cost that no engineering works have been 
delayed on account of the high price of or absence of the 
required quality in the produce of our iron works during 
the period in question. On the other hand it is not to be 
denied that since the ironmasters have allied themselves 
with the chemist, they have made more progress in thirty 
years than their predecessors did in three centuries. 

No one unacquainted with the archeology of the iron 
trade could suppose that the colossal furnaces pourin 
forth their streams of molten metal, followed by the rapi 
action of the Bessemer converter, were the modern repre- 
sentatives of the ironmaking appliances of former days. 
Out of the latter, in a low hearth not larger than a 
domestic fireplace, often dependent on the wind for their 
blast, a few pounds of ore were, at a considerable cost for 
labour, fuel, and waste of metal, converted into malleable 
iron. By means of a modern furnace, in an hour and a 
half a ten-ton converter can be filled with liquid cast iron, 
which in twenty minutes may be run into ingots cheaper, 
stronger, and more malleable than the best wrought iron 
of our ancestors, or indeed of our own manufacture. 

How out of thesmall fire of the ancient iron works the 
German Stiick-Ofen was evolved is a matter of conjecture. 
In both, owing to the conditions under which the fuel was 
burnt, carbon dioxide was largely the product of its com- 
bustion. The oxidising property of this gas was in each 
the cause of the waste of metal just spoken of. Probably, 
and for other reasons than avoiding this loss of iron, 
attempts were made to increase the dimensions of the 
Stiick-Ofen. If this addition were one of limited extent, 
the smelter would find, to his cost, that a substance was 
obtained which no longer possessed the malleable pro- 
perty of that obtained from the lesser furnace. his 
change would be due to the absorption of carbon, but not 
in sufficient quantity to constitute that valuable form of 
the metal known as cast iron. With a material useless 
for the smith and incapable from its difficult fusibility of 
being run into moulds, we can understand the delay 
which took place in the introduction of the blast furnace, 
which, about the middle of the sixteenth century, gave to 
cast iron a recognised and valuable position in the arts. 

In those days there was no very exact science to appeal 
to, for 250 years after the “‘high furnace ” of the Germans 
and French had been set to work, Fourcroy, in his 
“General System of Chemical Knowledge and its Appli- 
cation to the Phenomena of Science and Art,” arrived at 
the conclusion that cast metal was erroneously supposed 
to be a mixture of slag and iron or a compound of arsenic 
or manganese and iron. This was written in 1804 in a 
work of 5000 pages, when he leant to the opinion that 
Monge and Berthollet were more correct in considering 
the product of the blast furnace as consisting of iron, 
oxygen, and carbon. Foie 

hen the malleable ironmaker had placed in his hands 
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a material containing, as the pig did, more than 90 per 
cent. of metal, he found it greatly to his advantage to 
avoid having to deal with all the earthy matter contained 
in the ores, for it was the presence of silica and alumina 
which helped to add to the waste incurred in the old 
hearths. Whe object sought for in the old Catalan fires, 
as they were called, in treating ore was one of a reducing 
or deoxidising character, whereas the reverse of this was 
required when ore was replaced by pig iron. In the first, 
oxygen had to be removed from the oxide of iron, in the 
latter oxygen had to be united with the metalloids found 
in the pig. These were distinctions unknown in the days 
we are considering, and therefore did not trouble the 
minds of the ironmasters. In both cases there was a large 
formation of oxide of iron, and when pig iron was handed 
over to the Catalan furnaceman, it was the oxide of iron 
so generated which performed the desired duty, and thus 
this simple mode of procuring malleable iron remained 
undisturbed for upwards of 200 years. 

The discovery which led to the discontinuance of the 
low blast furnace, as a means of procuring iron in its malle- 
able form, was that of puddling made by Cort in 1784. In 

»0int of fact Cort’s process was merely doing in a rever- 
ratory furnace that which was previously effected by 
means of compressed air. In an economic point of view, 
however, the difference is great, and its consequences 
were of immense importance, for to the puddling furnace 
we were first indebted for an ample supply of cheap iron 
by which, in a variety of well-known ways, the interests 
of the human race have been so largely promoted. As 
an indication of the indifference of those formerly engaged 
in industrial pursuits to the scientific aspect of their call- 
ing, may be mentioned the fact that puddling had been 
largely followed for upwards of half a century before it 
occurred to any one to examine the chemistry of the 
process, 

Down to the beginning of the seventeenth century the 
only fuel used in the blast furnace, and indeed in the 
manufacture of iron generally, was charcoal. In 1620 
Dudley madeseveral attempts to substitute mineral coal for 
vegetable fuel in his smelting works, which, by the exhaus- 
tion of timber, had become very expensive. He failed in 
this, and in consequence the British iron trade gradually 
fell until it was not equal to the production of one modern 
blast furnace. This happened in 1740, when Darby, by 
treating pit coal in the same fashion as the charcoal 
burners had done with wood, i.e., by charring it, restored 
vitality to an expiring industry. It is true the restora- 
tion must have been of a languid character, for in half a 
century afterwards it is said the weekly produce of a fur- 
nace did not exceed 15 or 16 tons, 

Various changes were introduced into the manufacture 
of iron in the first quarter of the present century, but 
these were rather of a mechanical than of a chemical 
nature. They chiefly owed their origin to the lessons 
taught by thechemist Black to James Watt, who profited 
by them in the application of steam as a motive power. 
This brings us to the year 1828, a year which will always 
be distinguished in the annals of the iron trade, by the 
discovery of Neilson of the value of heated air in smelt- 
ing the ores of this metal. I never heard it suggested 
that this inventor had any pretensions to be considered 
a man of science. Had it been otherwise, the knowledge 
of the virtues of the hot blast might have been indefinitely 
peneenee and this opinion is founded on the fact that 
or many a iong year no satisfactory explanation was 
given why heat, obtained by burning coal in the hot air 
apparatus, was capable of saving three or four times its 
weight in the fuel consumed in the furnace itself. I 
propose, with your permission, to consider this subject 
with more attention than I shall devote to other portions 
of this address, and I am led to do this, not only because 
it is one of some scientific interest, but because its study 
seems to afford a solution to some questions in respect to 
which great differences of opinion prevailed among those 
whose daily work led them to pay much attention to their 
details. These questions have all a reference to the 
quantity of fuel consumed in smelting the ore, as this may 
be affected by the temperature of the blast and the dimen- 
sions of the furnaces employed for this purpose. 

As is well understood, the heat employed in an iron 
furnace may be classified under three heads : 

1. That derived from the combustion of the coke at the 
point where the blast enters the furnace, the ultimate 
product being carbonic oxide. 

2. The conversion of a portion of this carbonic oxide 
inte carbon dioxide. 

3. The heat carried into the furnace by the blast. 

For the better illustration of the relations which the 
heat derived from these sources bear to each other, a 
Table (No. I.) has been prepared in which the quantities 
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4188 
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Height of furnace in feet.. e ..-- 48 
emett ~~ unit of coke burnt to CO 2678 
ae rom portion of this CO burnt 
toCo, .. os +s * 
Total calories from coke .. 
Calories in blast .. és 
Total heat per unit of coke 
Temperature of blast C . 
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., 2638 
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732 
4240 
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..| 2638 
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94 
126 
28 





of each are given in Centigrade calories, and reckoned upon 
20 units of iron to correspond with English weights. The 
information upon which the calculations are based is 
derived from actual observation gathered from furnaces 
of different sizes and fed with air at different tempera- 
tures. 

A second Table contains statements showing the manner 





in which the heat so generated is appropriated in the 
various divisions of the duty the furnaces had to perform, 
and for facility of comparison, alongside the quantities 
of heat so required, their equivalents in the coke used 
have been odied. 

In the Table No. II. the appropriation of the heat is 
separated into constants and variables. The first consists 
of items where the quantity of heat in making a 
particular quality of iron is only liable to alterations 
of trifling amount. On the other hand, the variables 
exhibit in A and B differences so considerable that work 
which in the furnace blown with cold air absorbed 73,388 
calories per 20 cwt. of pig iron was done with 58,645 
calories by merely raising the blast to 485 deg. 

The cause of this great variation in the amount of heat 
required for a given weight of pig iron, produced under 
different circumstances as to temperature of blast and 
size of furnace, depends on changes in the actual amount 
of work to be performed. How this arises will be best 
seen in the description of the feur examples set forth in 
the two Tables. 

Beginning with A, which is a furnace 48 ft. in height, 
blown with cold air and consuming 45 cwt. of coke and 
18 cwt. of limestone per ton of metal, the volume of gas 
produced may be taken at 14,460 cubic yards at ordinary 
temperatures and pressures. At the temperature at 
which they escape we may assume the volume per ton of 
iron to be about 36,000 cubic yards, passing out of the 
furnace at the rate of 357 cubic yards per minute. 

In comparing the consumption of coal formerly burnt in 
the hot-air stoves with the saving of coke in the furnace, 
account must be taken of the different conditions of the 
combustion. In Table I., owing to the small quantity of 
carbon dioxide formed, the heat evolved is only 
calories per unit of coke, whereas each unit of the coal 
consumed in heating the air afforded three times this 
quantity of heat. Doubtless there was a great loss in the 
operation of heating the air, for it would not appear that 
much above one-fourth of the theoretical quantity of heat 
capable of being generated by the coal reached the furnace 
through the tuyeres. 

We have now to consider the nature of the change 
which is effected in a furnace where, for every 2638 
calories generated by the combustion of the coke, 508 
calories are carried in by the blast. It will be readily 
understood that with the velocity at which the gases are 
passing out of the cold blast furnace they have but little 
time to impart their heat to the incoming solids, or to 
have the carbonic oxide they contain converted into 
carbon bioxide. The withdrawal of so much coke, and its 
place taken by heat contained in the blast, means that 
the 14,460 cubic yards of escaping gases are reduced to 
about 12,120 cubic yards. The effect of this is not only to 
alter the speed at which the gases are passing through the 
materials, but to alter the relation in point of quantity 
which the ironstone present in the furnace bears to the 
coke, so that in point of fact larger space is occupied b 
the ore than was before, and a lesser one by the fuel. 
We have thus the carbonic oxide passing more slowly 
over the oxide of iron, at the same time that there isa 
greater quantity of the oxide exposed to the influence of 
the reducing gas. To illustrate how this operates, a Table 
has been prepared showing how each 1000 cubic feet of 
furnace space is occupied in the four cases we are con- 
sidering : 
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The immediate effect of the introduction of the hot blast 
is to alter the spaces filled by the three minerals from 
those given in column A to coke 686, limestone 75, and 
ore 239 cubic feet. This is followed by a two-fold advan- 
tage. Volume for volume, ore and limestone possess 
double the heat-intercepting power of coke, and there is 
19 per cent. more ore ready to oxidise the carbonic oxide 
passing over it at a reduced speed of 16 per cent. than 
there was when using cold air. The increased efficiency of 
the coke, due to a more perfect cooling of the gases and 
higher oxidation of the carbonic oxide, permits its further 
suppression until the relative spaces filled by the materials 
are those shown under column B. These advantages 
would not of themselves suffice to save 16 cwt. of coke or 
thereabouts out of 45 cwt., but the reduction in the coke 
consumed is followed by a diminution in the quantity of 
air used and in the welget of gases and slag — A 
reference to the appropriation of heat classified under the 
head of Variables will show in consequence diminution 
from 73,338 to 54,643 calories. 

It may be asked whether this prolonged exposure of the 
ore to the reducing gases could not be secured by driving 
the furnace at a slower speed. There is, however, a point 
which may be regarded as one of equilibrium, in which 
the quantity of cold materials charged at the top just 
suffices to reduce the temperature of the gases leaving it, 
as far as is possible consistent with the dimensions of the 
furnace. Ifthe volume of blast entering at the tuyeres 
is lowered one-half, it would mean that the materials 
would be exposed for twice the time to the hot gases they 
were previous to the alteration in the rate of driving. 
The elevation in the temperature of the coke would 
enable its carbon to act on the carbon dioxide, so that 
there would ensue as great a loss under the second head 





of heat evolution in Table I, as there is gained by a more 
perfect interception of the heat contained in the gases. 

here is, however, another way of securing this pro- 
longed exposure of the ore to the action of the reducin 
gas without incurring the inconvenience just orate 
to, viz., by increasing the dimensions of the furnace 
blown with cold air. When this was done by raising 
the height from 48 ft. to 71 ft. it was found that the duty 
performed by the coke, apart from the heat contained in 
the blast, was just about the same as that in the hot blast 
furnace. 

With regard to the position of equilibrium above 
referred to, it is worthy of remark that, while this was 
reached when a furnace of 48 ft. ran 100 tons per week 
when driven with cold air, it was not arrived at in one of 
similar dimensions using heated air until the make was 
increased to about 220 tons. 

When we proceed to examine the composition and 
— of the gases given off by a 48-ft. furnace blown 
with air at 485 deg. Cent., it will be found that about 
20 per cent. of the carbon as dioxide has disappeared, due 
no doubt to the still excessive temperature of the upper 
zone and too rapid a current of the reducing agent. An 
obvious way to remedy this evil would be by an addition 
to the capacity of the furnaces. This was done by raising 
them to a height of 80ft., with a cubical space three or 
four times greater than those of 48 ft. In such a furnace 
almost the full theoretical quantity of carbon as dioxide 
has been obtained, but, while the larger furnace held three 
or four times as much ore, &c., the production was onl 
about double that of the lesser. On referring to Table IT. 
it will be seen that a further economy of 6.6 cwt. of coke 
has been effected in furnace C as compared with B, due 


2638 | solely to an enlargement of space, for the temperature of 


the blast was exactly the same in both. This improvement, 
it will also be perceived, is due to an extension of those 
rs which acted so beneficially when hot air was applied 
to B. 

If 6.6 ewt. of carbon or thereabouts is the full quantity 
per ton of iron which can be found in the gases as dioxide, 
and if, in a furnace working under the conditions of C, it 
requires 22.32 of coke to furnish this carbon and that in 
the carbonic oxide, it is clear we cannot withdraw any 
coke without disturbing the position of equilibrium sup- 
posed to have been established in the case of the furnace in 
question. Suppose into such a furnace the blast, instead 
of 485 deg., is admitted at 695 deg. as happened under 
column D. The additional heat, 732 calories, instead of 534 
as in C, will make itself felt throughout the entire height 
of the furnace, including, of course, the upper zone. Imme- 
diately this happens the carbon dioxide generated by the 
reduction of the ore attacks thecoke and escapes as carbonic 
oxide. Table I. is examined it will be seen that almost 
the whole of the additional heat carried into the furnace 
D, as compared with C, has been absorbed by the dis- 
aaa of carbon dioxide, so that the net power of the 
coke unit in both cases is practically the same. Neverthe- 
less it will be remarked that there is still a small saving of 
coke due to a reduced amount of blast, escaping gases, &c. 

From what has preceded it has been concluded that a 
furnace of 80 ft. affords sufficient opportunity for the 
gases being as fully saturated with oxygen as the nature 
of the process of deoxidising the ore will permit. The 
sensible heat in the escaping gases, however, still repre- 
sents a considerable loss, reduced as they have been from 
29,482 to 11,043 calories. 

According to estimate it was believed that the reduc- 
tion of oxide of iron ought to be attended by an increase 
of temperature—in other words, the conversion of carbonic 
oxide into carbonic dioxide produced more heat than that 
absorbed by splitting up oxide of iron into its constituent 
paits. The estimated difference not being a large one, an 
experiment was made by substituting in the furnace inert 
substances having about the same specific heat as the ore. 
The results confirmed the correctness of the calculation, 
the temperature of the escaping gases fell, and rose to 
their nornal point when the use of ore was recommenced. 
A more expensive experiment was subsequently made in 
the same direction by building, at Ferry-hill, a pair of 
furnaces having a height of 103 ft., without any sub- 
stantial benefit being derived from the large additional 
expenditure incurred. 

t was Scheerer, I think, who first divided the blast 
furnace into zones. The first division, beginning at the 
top and extending 12 ft. downwards, was designated the 
preheating zone; the following 18 ft. downwards was 
distinguished as the reducing zone; the next 8 ft. the 
carburising zone, followed by 4ft. which constituted the 
zone of fusion. The lowest of all, having a depth of 
about 6 ft., was named the zone of combustion. The 
author of this mapping out, as it were, the interior of the 
furnace, does not wish to be understood as confining its 
various functions within the respective spaces assigned to 
them ; on the contrary, he admits the existence of con- 
siderable variations of position. My own observations, 
however, have led me to conclusions varying considerably 
from those adopted by Scheerer. 

The fundamental cause of these differences seems to 
depend on the temperature considered as being required 
for a commencement of the reduction of the ore. By 
Scheerer the reducing zone is considered to require a 
temperature of 1000 deg. to 1200deg. Cent. This change, 
undoubtedly, is not the same with all kinds of ores, but 
my experiments were conducted when using almost every 
variety of the mineral. According to the trials made, a 
mixture of one volume of carbon dioxide and two volumes 
of carbonic oxide at a temperature of 410 deg. removed 
10 per cent. only of the oxygen in Cleveland ore, and 37.8 
per cent. from an artificially prepared oxide. he com- 
position of the gases at the different depths, however, 
indicates in an unmistakable manner the nature of the 
action which is going on at any particular point. A 
Table has been prepared from actual analyses of the gases 
which gives the quantity of oxygen present for every 1000 
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TABLE II.—SHowine THE APPROPRIATION OF HEAT AND ITS EQUIVALENT PER TON oF IRON. 



































A—Blast 0deg.C. | B—Blast 485 deg. C. | C—Blast 485 deg. C. | D—Blast 695 deg. C. 
Appropriation of Heat per 20 of Pig Iron. |—-— 2 | ‘ : a Leta 
Calories. |Cwt.Coke Calories. Cwt.Coke | Calories. \Cwt. Coke | Calories. Cwt. Coke 
Constants. | 
Reduction of Fe,03 in ore : i 33,108 12.550 | 33,108 9.209 33,108 7.905 33,108 | 7.808 
- metalloids in pig .. aa 4,174 1.582 | 4,174 1.161 4,174 .996 4,174 -984 
Dissociation of CO(2CO=C+C02) .. 1,440 546 | 1,440 .400 1,440 344 1,440 | 340 
‘Fusion of pig iron .. pe ee wa 6,600 2.501 | 6,600 1.836 6,600 1.576 6,600 | 1.557 
Constant calories per 20 of pig .. 45,322 45,322 ay | 45,322 : 45,322 
Coke consumed per 20 of pig ewt. 17.179 12.606 10.821 i me | 10.689 
Variables. 
Evaporation of water in coke 630 -239 411 114 312 074 298 -070 
Decomposition of water in blast 5,420 2.055 3,348 -931 2,720 .649 2,408 -568 
Expulsion of CO, in limestone .. re 6,660 2.526 5,920 1.647 5,054 1.207 4,070 -961 
uction of CO, in limestone to CO .. 6,912 2.620 6,144 1.709 5,248 1,254 4,099 | -962 
Fusion of slag - ‘ea ad ae 18,590 7.045 17,325 4.819 16,720 3.993 15,565 | 3.673 
Carried off in escaping gases .. re --| 29,482 11.178 18,486 5.144 11,043 2.636 8,906 | 2.101 
Heat in tuyere water at hot-blast furnaces, | | 
loss from walls, &c. - - . 5,694 2.158 7,011 | 1.950 7,057 1.686 9,389 | 2.216 
Variables for 20 of pig 73,388 | 58,645 | 48,154 “ 44,735 | 
» coke for 20 of pig .. ewt. 27.821 | 16.314 | 11.499 = | 10.551 
Sum of Constants and Variables. 
Calories for 20 of pig iron hie pales 118,710 103,967 .. | 93,476 2 90,057 | 
Cwts. of coke for 200f pigiron.. .. . ‘ a 5. a 28.92 | a 22.32 . =| 21.04 











TABLE III.—SHowine THE QUANTITY OF OXYGEN AND CARBON IN GASES PER 1000 Parts or Pia Iron 


ING PLatrEes 18 OcCUPIED BY CHARGING APPARATUS. 























PRODUCED. THE 8 FT. IMMEDIATELY BELOW CHARG 
0 ft. 8} ft. 18 ft. 
Distance below Top of 
Minerals. l l i abe 
| 0 | c | o% | & | oO | © 
No. 1. Oxygen .. | 1943} .. |1250| .. | 1985] .. 
Carbon .. va 1101 as 864 me 816 
No. 2. Oxygen .. | 1843 ia a ae 1410 as 
Carbon .. | ss | a106!| «| 96 
No. 8. Oxygen... ..| 1670 | _.._ | 1309 1206 | .. 
Carbon .. Pe ere 1048 r <a 907 
No. 4. Oxygen .. 1670 | os 1271 1224 “a 
Carbon .. ie | 1048] .. | iad 898 
\ 








Note.—Nos. 3 and 4 were using partially calcined limestone, hence the deficiency of O. and C. until the lower depths are reached. 
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31 ft. 44} ft. | 57 ft. 62} ft | 68 ft. 
O'S Pall ol OT ears | 0. | ©. 

1234 | .. | 19396] .. | 1207| .. | 1137] .. | 1348 
oem. Lb sae 5. eee... peeaee .. | Oe 
1482 “i 1190 +s | > 1255 we 1366 
aa) ena Ga” aaa "~) Sa earaiial Riecaiieg, le” 
1312] .. | 1256] .. | 1953] .. | 1253] <. | 1878 

ae 918 ve 946 aa 931 us 939 ae 1013 
1300] .. oo Le ee ns TO 

s- | OM -- {986 | .. 1977 | .. | 102 








TABLE IV.—SuHowIne WHAT MAY BE REGARDED AS A TYPICAL INSTANCE OF THE ABSENCE OF CARBON DIOXIDE 
IN THE GASES TAKEN FROM A FURNACE OF 80 FT. MEASUREMENTS TAKEN FROM THE HIGHEST LEVEL OF THE 


MINERALS, 7.¢., 8 FT. BELOW CHARGING PLATES. 














Depth below Charge. Escape Pipe 3h ft. | of ft. | 16 ft. 224 ft. 28} ft. | 35 ft. | 413 ft. | 66 ft. 
Carbonic acid 16.07 1.71 | 10.03 8.17 6.12 te 7 72 | 3.01 
» oxide 27.34 29.71 | 31.39 | 31.40 | 32.79 | 35.27 | 36.00 | 3602 | 39.47 
Hydrogen ll a | 07 -14 -28 -10 11 -08 -14 
Nitrogen 56.48 5848 | 58.51 | 60.29 | 6os1 | 6463 | 6389 | 6318 | 57.38 
Total .. .. «. ee! 100, | 100. 100. | 100, | 100. 100. | 100. | 100. 100. 








parts of metal produced ; and to this is added the weight 
of carbon they contained. The results vary, but the 
general inference to be drawn from the observations made 
on furnaces of 80 ft., is that by the time the minerals have 
passed through a space of 8 ft. of the depth they have to 
travel all the oxygen susceptible of removal from the ore 
in the upper region is found in the gases, the remainder 
being retained until it reaches the zone of fusion. The 
same is the order of action in a somewhat modified form 
which was found to prevail in the case of furnaces 48 ft. in 
height. 

On casting the eye along the lines of figures a somewhat 
remarkable circumstance is apparent, viz., that the 
quantity of oxygen per 1000 of pig iron gradually de- 
creases as the gases ascend, until they approach the upper 
region, when it commences to increase. This had been 
the subject of observation for many years without any 
complete explanation being given of its cause. Dr. Percy, 
among others, bestowed some attention to the circum- 
stance without arriving at any opinion — to 
himself. It is a little extraordinary, so far as I have 
seen, that no notice has ever been taken of the fact that 
the carbon in the gases follows the same law. While 
engaged in investigating the action of furnace gases on 
the ore, a peculiarity was observed previously unknown to 
me, viz., that large quantities of carbon were deposited 
by the dissociation of the reducing gas, the action being 
2CO=CO,+C. Experimentally ascertained that 
spongy iron, as well as oxide of iron, was capable of pro- 

ucing the change, and that 30 per cent. of carbon dioxide, 
mixed with the carbonic oxide, arrested the reaction, 
the temperature at the time being 420deg. Dr. C. A. 
Wright, who subsequently became chief chemist of our 
laboratory, was asked to continue the examination. The 
conclusion arrived at was the im ibility of effecting the 
complete reduction of F,Ox, or of any oxide, by CO. On 
the contrary, when metallic iron known to contain no 
oxygen was exposed to a current of this gas, carbon was 
deposited and oxygen absorbed. It would seem, therefore, 
that this absorption of oxygen by the iron and precipita- 
tion of carbon, suffice to explain the disappearance of 
these two elements from the gases, and that they remain 
in this condition until the fusion of the iron, in contact 
with intensely heated carbon, liberates the oxygen as well 
as that portion of the carbon which is not absorbed by 
the metal in order to produce pig iron. 

So far, then, as the analyses given in Table III. enable 
us to judge, instead of the upper two-thirds of a furnace 
being required for the purposes of reduction, no materia] 


change is effected after passing through 18 ft. ina modern 
furnace of 80 ft. in height. After this the composition 
of the gases, and, therefore, of the minerals, remains 
pretty steady until the vicinity of the tuyeres is reached, 
with the consequences already referred to. 

Of the excess of oxygen at the zone of combustion it is 
highly probable that a portion is due to the reduction of 
P,O;, $0, SO;, and CaO. In the case of Cleveland iron 
T have estimated this at 54 parts per 1000 of pig iron pro- 
duced, but the average total oxygen, beyond that furnished 
by the blast in the first two instances given, was 130 parts. 
At this rate there must have been 76 parts of oxygen 
liberated from the oxide of iron, which is equal to 19 per 
cent. of that originally combined with the iron in the ore. 

It may be appropriate here to refer to what may be 
taken as a typical expression of the working of a blast 
furnace, in respect to the presence of carbon dioxide. An 
analysis of the gases is therefore inserted, drawn from an 
80 ft. furnace at various levels, with the simple remark 
that it is improbable that carbon dioxide can exist for 
any length of time when exposed to incandescent coke at 
the temperature which prevails at the depths mentioned 
in the last two columns. 

Something like forty years ago the cmon gue from 
the blast furnaces, rich as they were in carbonic oxide, 
were permitted to burn wastefully on the surface of the 
minerals charged at the throat. This meant a loss of 
about 54 per cent. of the heating power of the coke. For 
reasons already given it was of course impossible to utilise 
much of this heat in the actual smelting of the ore, because 
of the necessity of preserving a large excess of carbonic 
oxide in the gases. This, however, constituted no reason 
why, apart from the furnace work itself, this vast quantity 
of gaseous fuel should not have been utilised, as it no 
doubt would earlier have been, had the ironmakers known. 
as they now do, its full value. To-day all the blast and 
other engines are driven and the air is heated at our blast 
furnaces by fuel formerly wasted, and this without any 
labour for stoking being required. In Great Britain 
— the annual saving is fully equal to 4,000,000 tons of 
coal. 

In connection with the other volatile products which 
accompany the iron smelters’ work I will only mention 
ammonia. Some qualities of coal admit of being used in 
the raw state. In this case, as in distilling coal for illu- 
minating purposes, ammonia is generated and may be 
collected. Instead, however, of the ammoniacal vapour 
being all contained in the hydro-carbons, as in gasmaking, 
it is diluted in addition with all the fixed carbon as 








oxides and all the nitrogen of the atmospheric air used in 
its combustion. Nevertheless, Messrs. Bairds, of the 
Gartsherrie Works, and others, are manufacturing large 
quantities of ammonia sulphate from the ammonia so 
obtained. A similar object is achieved by attaching the 
necessary condensers to the apparatus for coking coal. 
The process of distillation is then carried on in hermeti- 
cally closed ovens heated by the combustion of the gases 
evolved. These, before reaching the fireplace where they 
are burnt, are deprived of their ammoniacal vapours by 
oe through condensers provided for the purpose. 

revious, however, to this being done, the waste heat 
from the coking process had been applied for generating 
steam, so that at certain collieries in the county of Dur- 
ham all the mechanical power is obtained without any 
coal being specially burnt for this purpose. 


(To be continued.) 








MECHANICAL SCIENCE. 


Address to the Mechanical Science Section of the British 
Association. 


By Mr. Witiram ANDERSON, M. Inst. C.E., President 
of the Section. 


I HAVE had considerable difficulty in selecting a subject 
which should form the main feature of my address. This 
meeting being held in Newcastle, it seemed almost im- 
perative that I should dwell upon two industries which 
may be said to have had their genesis here; that I should 
direct your attention to the extraordinary development of 
the system of transmitting power by hydraulic agency, 
and the use of the same agency for lifting enormous 
weights or exerting mighty pressures, and that I should 
not neglect to notice a manufacture of specially national 
importance—that of heavy artillery, and of ships of war 
sent forth fully equipped and ready to take their places 
in our first line of defence. 

The desire which I felt of treating of these subjects 
was heightened by the opportunity which it would have 
afforded of paying a tribute of respect and admiration to 
the distinguished citizen of this town who, by his genius 
and perseverance created the Elswick Works, raised the 
character of British engineering, and rendered his country 
services so eminent that Her Majesty has seen fit to re- 
cognise them by bestowing honours higher than any which 
an engineer has hitherto been able to achieve. 

But I felt that the themes mentioned, important as they 
are, have been frequently treated of by able men, and 
that I would perhaps render more service to mechanical 
science if I drew your attention to a subject which appears 
to me to be bearing with daily augmenting force on the 
practical manipulation of the materials used in construc- 
tion. I allude to the molecular structure of matter. This 
branch of science has, up to the present time, been left 
very much in the hands of the chemist and the physicist, 
and I dare say that many engineers may think that it is 
by no means desirable to change the arrangement ; but I 
am persuaded that the progress of engineering, the more 
exact methods of dealing with the properties of materials, 
the increased demands on their powers of endurance 
render it imperatively necessary that mechanics shoul 
interest themselves more deeply in their internal struc- 
tures and in the true meaning of the laws by which their 
properties are defined. 

ive years ago, at Montreal, in_his address to the 
Mathematical Section, Sir William Thomson took for his 
subject the ultimate constitution of matter, and dis- 
cussed, in a most suggestive manner, the very structure 
of the ultimate atoms or molecules. He passed in 
review the theories extant on the subject, and pointed 
out the progress which had been made in recent years by 
the labours of Clausius, of Clerk Maxwell, of Tait, and 
of others, among whom his own name, I may add, stands 
in unrivalled prominence. 

I will not presume to enter into the field of scientific 
thought and speculation traversed by Sir William Thom- 
son, because I am only too conscious that both my 
mathematical knowledge and my acquaintance with the 
natural sciences is too limited to entitle the views which 
Imay have formed to any respect ; I propose to draw atten- 
tion only to some general considerations, and to point out 
to what extent they practically interest the members of 
this section. 

In a lecture delivered at the Royal Institution last 
May, Professor Mendeleeff attempted to show that there 
existed an analogy between the constitution of the stellar 
universe and that of matter as we know it on the surface 
of the earth, and that from the motions of the heavenly 
bodies, down to the minutest interatomic movements in 
chemical reactions, the third law of Newton held good, 
and that the application of that law afforded a means of 
explaining those chemical substitutions and isomerisms 
which are so characteristic, especially of organic che- 
mistry. 

Examined from a sufficient distance, the planeta 
system would appear as a concrete whole, endowed wit 
invisible internal motions, travelling to a distant goal. 
Taken in detail, each member of the system may be 
involved in movements connected with its satellites, and 

ain each planet and satellite is instinct with motions 
which, there is good reason to believe, extend to the 
ultimate atoms, and may even exist, as Sir W. Thomson 
has suggested, in the atoms themselves, The total result 
is complete equilibrium, and, in many cases, a seeming 
absence of all motion, which is, in reality, the consequence 
of dynamic equilibrium, and not the repose of immobility 
or inertness. 

The movements of the members of the stellar universe 
are, many of them, visible to the eye, and their existence 
needs no demonstration ; but the extension of the generali- 
sation just mentioned to substances lying, to all appear- 





ances, inert on the earth’s surface is not so apparent. In 
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the case of gases, indeed, it is almost self-evident tha 
they are composed of particles so minute as to be n- 
visible, in a condition of great individual freedom. The 
rapid penetration of odours to great distances, the ready 
absorption of vapour and of other gases, and the pheno- 
mena connected with diffusion, compression, and expan- 
sion seem to demonstrate this. One gas will rapidly 
penetrate another and blend evenly with it, even if the 
specific gravities be very different. The particles of gases 
are, as compared with their own diameters, separa 
widely from each other; there is plenty of room for 
additional particles; hence any gas which would, by 
virtue of its molecular motion, soon diffuse itself uni- 
formly through a vacuum, will also diffuse itself through 
one or more other gases, and once so diffused, it will 
never separate again. A notable example of this is 
the permanence of the constitution of the atmosphere, 
which is a mere mixture of gases. The oxygen and the 
nitrogen, as determined by the examination of samples 
collected all over the world, maintain sensibly the same 
relative proportions, and even the carbonic acid, though 
liable to slight local accumulations, preserves, on the 
whole, a constant ratio, and yet tne densities of these 
gases differ very greatly. 

Liquids, though to a much less degree than gases, are 
also gy re of particles separated to a considerable 
relative distance from each other, and capable of un- 
limited motion where no opposing force, such as gravity, 
interferes; for under such circumstances their energy 
of ‘motion is not sufficient to overcome the downward 
attractions of the earth; hence they are constrained to 
maintain a level surface. 

The occlusion of gases without sensible comparative 
increase of volume shows that the component particles are 
widely separated. Water, for example, at the freezing 
point occludes above 1} times its own volume of carbonic 
oxide, and about 480 times its volume of hydrochloric 
acid, with an increase of volume, in the latter case, of 
only one-third, and sulphuric acid absorbs as much as 
600 tin.os its bulk of methylic ether. The quantity of gas 
occluded increases directly as the pressure, which seems 
to indicate that the particles of the occluded gas are as 
free in their movements among the particles of the liquid 
as they would be in an otherwise empty containing vessel. 

Liquids, therefore, are porous ies whose constituent 
particles have great freedom of motion. It is no wonder, 
consequently, that two dissimilar liquids, placed in con- 
tact with each other, should interpénetrate one another 
a rh if time enough be allowed ; and this time, as 
might be +o is considerably greater than that re- 
quired for the blending of gases, because of the vastl 
greater mobility of the particles of the latter. The dif- 
fusion of liquids takes place not only when they are in 
actual contact, but even when they are separated by 
partitions of a porous nature, such as plaster-of-paris, 
unglazed earthenware, vegetable or animal membranes, 
and colloidal substances, all of which may be perfectly 
water-tight in the ordinary sense of the term, but yet 
powerless to prevent the particles of liquids making their 
way through simultaneously in both directions. 

The rate of diffusion increases with the temperature ; 
but an increase of temperature, we know, is synonymous 
with increased feed scm om motion of the body, and with 
increased activity of this kind we would naturally look 
for more rapid interchanges of the moving atoms. Such 
phenomena are only conceivable on the supposition that 
active molecular motion is going on in an apparently still 
and inert mass. 

When we come to solid substances the same phenomena 
appear. 

he volumes of solids do not differ greatly from the 
volumes of the liquids from which they are congealed, 
and the solid volumes are generally greater. The volume 
of ice, for example, is one-tenth greater than that of the 
water from which it separates. Solid cast iron just floats 
on liquid iron, and most metals behave in the same way ; 
consequently, if the liquids be porous the solids formed 
from them must be so also; hence, as might be expected, 
solids also occlude gases in a remarkable manner. Plati- 
num will take up five and a half times its own volume of 
hydrogen, palladium nearly 700 times, copper 60 per cent., 
gold 29 per cent., silver 21 per cent. of hydrogen and 75 
per cent. of oxygen, iron from eight to twelve and a half 
times its volume of a gaseous mixture, chiefly composed 
of carbonic oxide. 

Not only are gases occluded, but they are also transpired 
under favourable conditions of temperature and pressure, 
and even liquids can make their way through. Red-hot 
iron tubes will permit the passage of gases through their 
substance with great readiness. Mr. Goodman stated, 
during a recent discussion at the Institution of Civil 
Engineers, that petroleum passed through a red-hot boiler 
plate 4in. thick, and it is well known that mercury will 
penetrate tin and other metals with great rapidity, com- 
pletely altering their structure, their properties, and even 
their chemical compositions. 

The evidence of the mobility of the atems or molecules 
of solid bodies is overwhelming. Subst:.nces when reduced 
to powder, may, even at ordinary temperatures, be re- 
stored to the homogeneous solid condition by pressure 
only. Thus, Professor W. Spring, some ten years ago 
produced from the powdered nitrates of potassium and 
sodium, under a pressure of 13 tons to the square inch, 
homogeneous transparent masses of slightly greater 
specific gravity than the original crystals, but not other- 
wise to be distinguished from them. More than that, 
from a mixture of copper filings and sulphur he produced, 
under a pressure of 34 tons per square inch, perfectly 
homogeneous cuprous sulphide, Cu,S, the atoms of the 
two elements having been brought, by pressure, into so 
intimate a relation to each other that they were able to 
arrange themselves into molecules of definite proportion ; 
and, still more remarkable, the carefully dried powders 





of potash, saltpetre, and acetate of soda were, by pressure, 
caused to exchange their metallic bases and form nitrate 
of soda and acetate of potash. 

he same movements and changes have taken place, 
and are still going on, in Nature’s laboratory. During 
the countless ages with which geology deals, and under 
the enormous pressures of superincumbent masses 
stratified sedimentary rocks become crystallised an 
assume the appearance of rocks of igneous origin, and not 
only so, but rocks of whatever origin, crushed and ground 
to pieces by irresistible geological disturbances, recon- 
struct themselves into new forms, by virtue of the still 
more irresistible and constant action of molecular forces 
and movements. Those who had the privilege of hearing 
Professor A. Geikie’s brilliant lecture at the Royal Insti- 
tution last session will remember the striking series of 
microscopic slides which he exhibited, and by the aid of 
which he illustrated the changes of structure to which I 
have alluded. 

At high temperatures the same effects are more easily 
Bs aoe, on account of the greater energy of motion of 
the atoms or molecules. In the process of the manufacture 
of steel by cementation, or in case-hardening, the mere 
contact of iron with solid substances rich in carbon is 
sufficient to permit the latter to work its way into the 
heart of the former, while in the formation of malleable 
cast iron the carbon makes its way out of the castings 
with equal facility; it is a complete case of diffusion of 
solid substances through each other, but, on account of 
the inferior and restricted mobility of the particles at 
ordinary temperatures, a higher degree of heat and longer 
time are needed than with liquids or gases. 

Again, when, by the agency of heat, molecular motion 
is raised to a pitch at which incipient fluidity is obtained, 
the particles of two pieces heonsht into contact will inter- 
penetrate or diffuse into each other, the two pieces will 
unite into a homogeneous whole, and we can thus grasp 
the full meaning of the operation known as “‘ welding.” 
By the ordinary coarse methods but few substances unite 
in this way, because the nature of the operation prevents, 
or at any rate hinders, the actual contact of the two sub- 
stances; but when molecular motion is excited to the 
proper degree by a current of electricity, the faces to be 
joined can be brought into actual contact, the presence of 
foreign substances can be excluded, and many metals not 
hitherto considered weldable, such as tool steel, copper, 
and aluminium, are readily welded, as many of us 
witnessed at the hands of Professor Ayrton in the highly 
instructive lecture on electricity delivered last year at 
our Bath meeting. ee a mere superficial union of 
different metals takes place readily under the influence of 
high temperature and moderate pressure, as we see in the 
operations of tinning, soldering, and brazing. he sur- 
faces of the metals must be made as clean as possible ; the 
solder, which melts at a lower temperature than the 
metal to be soldered or brazed, is applied, and at a com- 
paratively moderate temperature and under very slight 
pressure the particles interpenetrate each other ; the two 
metals unite and form an alloy, by the intervention of 
which the two surfaces are joined. This effect is very 
well illustrated by the action which takes place at the 
surface of contact of two dissimilar liquids. If brine, for 
example, be placed in the lower part of a glass tube, and 
ordinary water, coloured in some way, be carefully poured 
on the top, a sharp plane of demarkation will appear, but 
in a short time the A soar of separation will become blurred, 
and will ultimately disappear, a local blending of the two 
waters will take place, and will thus present a case of 
fluid welding. 

It seems plain, therefore, that apparently inert solid 
masses are also built up of moving particles in dynamic 
equilibrium, for without such an assumption it would be 
hard to explain the phenomena to which I have alluded. 
But in addition to this evidence we can adduce the effects 
of other forms of energy, which we recognise under the 
names of radiant heat, light, and electricity. These we 
know to be forms of motion which can be communicated 
and converted from one to the other, from the invisible to 
the visible. The movement which we term radiant heat, 
acting through the instrumentality of the luminiferous 
ether which is believed, on the strongest grounds, to 
pervade all space and all matter, is competent to augment 
the quantity of movement in the particles of substances, 
and generally to cause an enlargement of volume ; and 
conversely, when the particles, by contact or radiation, 
part with their heat, either to surrounding objects or to 
space, the quantity of motion is reduced, the body con- 
tracts, and this contraction goes on down to temperatures 
far below those at which we have to work in practice, 
and consequently at all ordinary temperatures there must 
be abundant room for molecular motion. 

Again, energy in the form of light operates changes in 
the surface of bodies, causing colours to fade, and giving 
to photography the marvellous power which 1t possesses ; 
decomposing the carbonic acid of the atmosphere in the 
chlorophyl of green leaves, and determining chemical 
combinations, such as chlorine with hydrogen to form 
hydrochloric acid, or carbonic oxide with chlorine to form 
chloro-carbonic acid. It is inconceivable that these effects 
could be produced unless the undulations of light were 
competent to modify the molecular motions already exist- 
ing in the solid liquid and gaseous bodies affected. 

‘lectricity exerts a similar influence. Generated by 
the molecular movements caused by chemical activity, 
whether directly, as in the primary battery, or indirectly, 
as in the dynamo, it is competent to increase the molecular 
movements in bodies so as to produce the effects of heat 
directly applied ; it is capable of setting up motions of 
such intensity as to produce chemical changes and decom- 
positions, to say nothing of the whole series of phenomena 
connected with magnetism, with induction, or the action 
through space and through non-conducting bodies, which, 
as in the case of radiant heat fand light, seems to imply 





the existence of an interatomic” ether. Conversely, 
changes of molecular equilibrium, brought about by the 
action of external forces, produce corresponding changes 
in electrical currents; witness the effects of heat, for 
example, on conductivity and the wondrous revelations of 
molecular change obtained by the aid of Professor 
Hughes’s induction balance. The behaviour of explosives 
illustrates also, and in a striking manner, the effects of 
disturbing molecular equilibrium. An explosive is a sub- 
stance which contains in itself, in a solid or liquid form, 
all the elements necessary to produce a chemical chenge 
by which it is converted into the gaseous state. The 
application of heat, of pressure, or of impact, causes, as 
in Professor Spring’s experiments, chemical union to take 

lace, first at the spot where the equilibrium is disturbed 
by the application of external force, and afterwards, with 
great rapidity, throughout the mass, the disturbance being 

ropagated either by the air surrounding the particles or 
the luminiferous ether, with all the rapidity of — 3 
the chemical reaction is accelerated by the pressure which 
may arise, for example, if the explosive be confined in the 
chamber of a gun or in the bore-hole of a blast. High 
explosives, as they are termed, are comparatively inert to 
ordinary ignition ; but when the molecular equilibrium is 
suddenly disarranged throughout the mass by the detona- 
tion of a percussion fuze, combination takes place in- 
stantly throughout, and violent explosion follows. In a 
similar manner some gases, such as acetylene, cyanogen, 
and others, can be decomposed by detonation and reduced 
to their solid constituents. Professor Thorpe has devised 
a very beautiful lecture experiment, in which carbon 
disulphide is caused to fall asunder into carbon and sul- 
ag by the detonation of fulminate of mercury fired 

y an electric spark. In these cases a reverse action 
takes place, but illustrates equally well the conversion of 
one form of energy into others, and the consequent dis- 
turbance of pe. tho oo equilibrium in the substances 
affected. It seems to me clear, therefore, that the time 
has come when the conception of dynamic equilibrium 
in the ultimate particles of matter in all its forms must 
take the place of the structural system of inert particles. 
I cannot conceive how the phenomena which I have 
enumerated can be explained on the supposition that 
matter is built up of motionless particles— how, for 
example, a stack of red and yellow bricks could ever 
change the order of arrangement without being com- 
pletely pulled asunder and built up again, in which case 
an intermediate state of chaos would exist ; but I can 
easily comprehend how a dense crowd of people may 
appear as a compact mass, streaming, it may be, in a 
definite direction, and yet how each member of that mass 
is endowed with limited motion, by virtue of which he 
may push his way through without disturbing the general 
appearance ; how the junction of two crowds would form 
one whole, though, perchance, altered in character; and 
how even Professor Spring’s experiments may be explained 
by the supposition that bystanders on the edge of a crowd 
would be forced, by external pressure, to form part of it 
and partake of its general movements. 

It is a suggestive fact that the product of the atomic 
weight of certain groups of substances and their specific 
heats is a constant quantity which, for the greater 
number of the elements, does not differ much from 6.5. 
This implies that the quantity of heat necessary to raise 
the temperature of the atoms of any one of the groups to 
any given extent is the same; hence these atoms will be 
endowed with the same amount of energy at any given 
temperature, and therefore would be competent to replace 
each other without disturbing the general dynamic equili- 
brium. 

When it is conceded that molecular motion pervades 
matter in all its forms, and that the solid passes, often 
insensibly, into the fluid, or even direct into the gaseous, 
it follows, almost of necessity, that there must be a 
borderland, the limits of which are determined by tem- 
perature and pressure, in which substances are constantly 
changing from one state to another. This is observable 
in fusion, but to a more marked degree in evaporation, 
where the particles are being incessantly launched into 
space as gas and return as constantly to the liquid state. 
React St. Claire Deville has investigated similar pheno- 
mena in chemical reactions ; he has found that at certain 
temperatures and pressures substances fall asunder and 
combine much in the way in which evaporation takes 
place, and has given the name of ‘‘dissociation” to this 

roperty of matter. Professor Mendeleeff and others 
bon extended the great French chemist’s observations, 
and have formulated the general law that substances are 
capable of dissociation at all temperatures, not only in 
the case of chemical unions, but also in that of solutions, 


(To be continued.) 





IRRIGATION IN VicTorIA.—Up to June, 1888, ten irriga- 
tion and water supply trusts had been formed in Victoria, 
with a gross area OF £848,000 acres, and an irrigable area of 
704,000 acres. Since June, 1888, nine additional trusts 
have been constituted, the irrigable area of Victoria 
having been increased to 1,224,000 acres. 


QUEENSLAND HARBOURS AND RIverSs.— Dredging opera- 
tions have been progressing satisfactorily in the Brisbane. 
The dredger Bremer, which has been dredging the Cockatoo 
Shoal and Simpson’s Crossing, in the Upper Brisbane, has 
been ordered to proceed to Sandgate. The creek will be 
dredged to a distance of 2500 ft. from the mouth, 60 ft. 
wide, so as to give a depth of 6 ft. below low-water mark. 
For the present, however, the depth will be only 4 ft. 
below low water. At Maryborough arrangements are 
being made for the closure of Turkey Creek, which is 
abreast of the cutting now being proceeded with through 
the Horseshoe Channel, 
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STEAM ENGINES. 


2850. J. C. Stitt, Liverpool. An Improvod Method 
of Heating the Cylinders and Accessory Parts of 
Steam Engines, and Appliances Employed therein 
(8d. 2 Figs.] February 25, 1888.—The chief object of this inven- 
tion is to prevent the initial condensation of steam by the use of 
steam in the jackets of the cylinders, covers, and accessory parts, 
while depriving the steam in the generator of as little of its heat 
as possible. Fig. 1 shows a section of the high-pressure cylinder 
of an ordinary compound engine, and the uptake of a marine 
steam generator, and Fig. 2 is a sectional plan cf the steam heat- 
ing tubes. A is the high-pressure cylinder of the engine, B a 
“‘ receiver” communicating between the high and low-pressure 
cylinders, C the uptake of the generator, E the steam heating 
pipes, F the steam pipe leading from B to E, and G the super- 
heated steam pipe leading from E to the jacket H and spaces H? 
of cylinder A. The series of pipes E communicate by pipes I. 
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A relief valve serves to prevent the pressure in E, and the 
jackets from rising too high. K are covers having partitions 
by which the steam is caused to pass seriatim through the 
pipes E. The steam, having done work in A, is admitted to B, 
from which it is conducted by pipe F to the first of the pipes E. 
These are formed in sets of three each, through which the steam 
having passed, travels to the next set by the pipe I, and soon 
throughout them all. In travelling through these pipes the tem- 

rature of the steam is raised above that corresponding to the 
Initial pressure of the steam employed in the cylinder A, and this 
steam passes by pipe Gto the jacket H, and space H? of the 
cylinder ; it also passes to the space of the top cover of the 
cylinder by the passage G!. The steam is led away from the jacket 
H, and spaces H1, &c., by the pipes G2, and is conducted thereby 
to the condenser or any other convenient outlet. (Sealed April 23, 
1889). 


. J. Stebbing, Potterspury, Northampton. 
Improvements in Rotary Engines. (8d. 5 Figs.) 
February 29, 1888.—A rotary engine, according to this invention, 
is shown in elevation in Fig. 2, the steam chest having the cover re- 
moved. A, A, are fixed cylinders, having annular discs B rotating 
inside. An arm or piston rotates with the discs which are key 

to the main shaft Al, springs and tension screws with packing 
pieces being inserted to prevent steam passing from the steam to 
the exhaust side of the piston past the end of the discs. Fig. 1 
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shows these details in section. The steam chest is divided into 
two compartments, in the lower of which is placed a circular valve 
D1 worked by the eccentric D fixed to the main shaft and placed 
centrally between the two cylinders. This eccentric and valve 
open and close the passage Dl), thus regulating the admission 
and cut-off of the steam at each revolution. In the upper com- 


partment of the steam chest are two steam ports g, and the exhaust 
open to the atmosph or d through the pipe hl. 
slide valve, which is 





rt e 
These ports are covered by an ordinary 





moved and regulated by hand only, when necessary to reverse the 
direction of rotation of the engine, by means of the slotted plate, 
which is provided with a wing, nut, and screw. The steam 
passes down through either the top or bottom port and enters the 
cylinders A on either one side or the other of the stop or valve E, 
thus determining the direction of rotation of the revolving arm or 
piston. The valve or stop E divides the steam from the exhaust 
side of the piston, the steam inlets and outlets g! being on opposite 
sides of the stop E, which latter is drawn clear once each revolu- 
tion to allow the arm or piston to pass. The mechanism by which 
the stops E are actuated, consists of levers E! having friction 
rollers E!1 actuated by cams F, F!, and springs. The plates, 
screws, and studs shown, are for the purpose of taking up 
the wear caused by the friction of the revolving discs at the ends 
or edges of the same, or where they come in contact with the out- 
side or fixed cylinders A. (Sealed May 14, 1889). 


3909, W. W. Wardle, Finsbury Park, Middlesex, 
ARotary Engine, Applicable also asa Pump Blower 
or Exhauster, (Sd. 2 Figs.) March 13, 1888.—The chief 
object of this invention is to reduce the friction and wear of 
the rubbing parts by so arranging them that there is little 
difference in their relative velocities. A is an outer cylinder 
which can revolve on the axis a. Bis an inner cylinder 
which can revolve on a core b, operating as an eccentric shaft 
turning with the cylinder A. The piston C, attached to A, 
is free to slide outwards and inwards between the two semi- 
evlindrical packing pieces ¢ which are free to rock in a recess of B. 
Steam supplied at D to the annular space surrounding the axis 
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flows by the passage d to a mouth E opening into the space between 
A and B behind the piston C, and by a similar course, exhaust 
passes from a mouth F in front of C, by a passage to the dis- 
charge G. The passage d has a port of limited circumferential 
extent so as to effect cut-off at some predetermined part of the 
revolution. In order to prevent leakage where B touches A, as at 
H, several packing blocks K are pivotted in recesses of A, which 
blocks can cant on their pivots, accommodating themselves to the 
surface of the inner cylinder B. The ends of cylinder B are also 
provided with spring packings. By means of a valve, the passages 
for admission and emission of the working fluid may be alternated, 
and thus the engine may be reversed. The fluid discharged from 
one cylinder, may be led to another to expand farther, and thence 
to a third, the engines being thus made to operate as compound 
engines with double or triple-ewpansion. (Sealed April 23, 1889). 


5596. J. Maxwell, Edinburgh. Improvements in 
Steam Engines, (8d. 3 Fiys.] April 16, 1888.—This invention 
has reference to those parts of engines which have for their objects 
to relieve back pressure from the pistons, and effect the release of 
water in the cylinders, The figures annexed illustrate a valve for this 
purpose, in which A and B are flanges whereby the casing C is con- 
nected to the opposite ends of asteam cylinder. The valves D and 
E are formed with stems F and G which butt against each other at 
the centre. These stems are formed with radial ribs 6, and 
wings W affording additional bearing for the valves., Steam, which 
would create back pressure, or water which may have collected in 
the cylinder escapes by the passage M, which is connected to the 
exhaust or toa condenser. At the instant that the admission of 
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steam takes place in the engine for the commencement of the return 
stroke, the steam not only presses upon the piston but also fills the 
passages leading to the casing C. Assuming it to come from 2, it 
pushes valve E against its seat El, and by means of the stem G 
and F, pushes valve D off its seat. This gives instant and free 
discharge for back pressure steam, or any water which may be in 
the cylinder on the opposite side of the piston, and which is at 
once discharged through the branch M. Upon the piston arriving 
at the end of its stroke, the steam admitted for the next stroke 
acts, in the same way, upon valve D to close it, and open valve E. 
When the plug J is turned to make a through opening, a clear blow 
through can be obtained from each end of the cylinder. (Sealed 
May 14, 1889). 

6475. A. J. Boult, London, (A. Tolton, Guelph, Ontario 
Canada.) Improvements in Valves for Steam an 
8: r es. (8d. 7 Figs.) May 1, 1888.—This improved 
valve cuts off the live steam from the cylinder on one side of the 
piston at any desired point in thestroke, while keeping the exhaust 
port on the opposite side of the piston open during the full stroke 
desired. A isacylindrical valve fitted in a chamber below the 
cylinder B, and C and D are the two ports leading into the said 
chamber. E is a sage way made through the valve, and 
communicating with ports F, Figs. 4 and 5, in that portion 
of the valve projecting into the steam chest G. H, H, are 
two exhaust ports communicating with the exhaust chamber I, 
from which the steam escapes. The valve is connected to 
a moving part of the engine. As shown in Fig. 1, the port E 
has just the port D, and the steam is cut off at about the 
time that the piston has reached one-third of the stroke. The 

rt H is still open, so that the exhaust steam will escape freely 

rom the cylinder, both during the period that the live steam is 
being admitted on the opposite side of the piston, and during the 
period that the live steam is cut off, and the piston is being moved 
simply by the expansion of the steam. Thus back pressure is 





entirely avoided, and by the time the port E reaches the port C 





the port H has reached the port D, and so the operation is repeated 
on the opposite side of the piston. A s , communicating 
with the steam chest G, isformed around the valve chamber, so 
that steam from the said chest heats the wall of the valve chamber 
and causes it to expand with the valve, thereby preventing bind- 
ing. For providing a variable cut-off, a sleeve M fits that part of the 
valve which projects into the steam chest. Four ports N are made 
in this sleeve corresponding with the ports F in the valve A. A 
rod 0 is flexibly connected to the sleeve M and leads to the spindle 
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6475 
of a governor. As shown in Fig 3, the sleeve M has been adjusted 
by the action of the governor in the opposite direction to the 
travel of the valve, causing the ports N to be out of line with the 
ports C, D, thereby cutting off steam from the valve before the 
ports therein have suse tie ports C, D. Should the load on 
the engine be increased, the governor will cause the sleeve M to 
move in the opposite direction, which will not cut off the steam 
so soon. (Sealed April 30, 1889). 


STEAM ENGINE GOVERNORS. 


J. G. Jones, Wanstead, Essex. Improve- 

in Governing or ss the Speed of 
and Starting and Stop and other Motive 
Power Engines, and ie Ap tus Employed 
for this Purpose, [lld. 6 Figs.) February 22, 1888.—The 
figure shows a longitudinal section of a steam engine governor and 
stop valve combined, according to this invention. a is the inlet 
from boiler, and } the outlet to engine. The current of steam in 
its passage presses on the surface of the disc ¢ of the suspended 
lever cl, forcing it forward, and by means of the bell-crank lever 
d giving motion to the valves e so as to close them. This is 
counteracted by the spiral spring f, which is adjusted by means 
of the screw /?, so as to keep one arm of the lever d pressed against 
the lever c cl, with a resistance equal to the force of the current of 
steam thereon when the engine is running at its desired speed, so 
that should the engine attempt to run faster the balance will be 
disturbed, causing the lever to move forward and close the valves. 
To prevent the valves opening too quickly, a passage g admits 
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steam to the top end of the stem of the valves to act as a buffer, 
the passage being diminished or increased by the adjusting screw 
gy. For stopping the engine the valves e/ forming part of the 
piston valves ¢ are screwed down on to their seats e2 by means of 
the screw and handwheel A!, the valves then being in equili- 
brium, the bottom of the upper one being approximately equal in 
area to the top of the lower one. The top valve ¢ is slightly larger 
in area than the top side of valve e!, in order that the pressure of 
the steam may act, in conjunction with the spring /, to open the 
valves by its action upon the larger area of the underside of valve 
e, and thus assist the spring, and so insure the opening of the 
valves. The position and working of the valves is indicated by a 
inter, fixed to the axis of the lever ccl, and a graduated scale, 
lhould it be desired to increase or diminish the force of the 
current of steam on the lever ¢c! to suit high and low-pressure 
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engines, the area of the passage of steam to the engine can be 
enlarged or diminished by means of the slide j and adjustable 
screw jl, (Sealed April 23, 1889). 

4789. C, H. Benton, London. An Improvement in 
Gove: Gear for Steam Engines. (8d. 3 Figs.) 
March 29, 1888.—This invention relates to that form of steam 
engine in which the steam is supplied to the cylinder through a 
hollow trunk attached to the piston. Fig. 1 is a plan of the 
governing gear as placed in the steam chest of a vertical engine, 
Fig. 2 a vertical section, and Fig. 3 an elevation from the side 
A in Fig. 1. 1 is the steam chest, 2 the trunk of the piston, and 3 
is a block or plate containing passages which are closed by the 
movable plate 4. This plate is moved by a link 5 attached to the 
spindle 6, which passes through the steam chest, and may be 
moved by hand or by a governor working a lever 7. In Fig. 2, 
16 is the gland between the steam chest and the cylinder, and 15 is 
the piston. The trunk 2 is shown with the piston at the top of its 
stroke, and has a port 8 to which correspond the inner ends of the 
steam passages 9, 10, 11,12. As the valve 13 opens the port 8, the 


steam enters the cylinder, and as the piston makes its stroke 
the steam enters successively through the passages 9, 10, 11, 12. 
The upper end of the trunk is always closed by the valve. If the 
outer ends of these passages are closed by the plate 4, steain will 
be cut off, as the port 8 leaves the previous inclosed passage. If 
the passages were parallel and of the same form throughout as the 
port 8, the plate 4 would have to move through the same distance 
as the length of the stroke during the limits of expansion. As the 
es 4 must be between the cylinder head 14 and the port 8 at the 
veginning of the stroke, parallel passages in the block would 
necessitate the port 8 being farther from the piston, and so 
increase the clearance inthe trunk 2. In this gear the form and 
direction of the passages is altered in three directions, lengthways 
to lessen the governor movement without lessening the supply 
area for steam, the passages are turned upwards to lessen the 
clearance, and are made radial to procure a rotative movement of 
the plate 4. In Fig. 3 the inner ends of the passages are shown by 
dotted lines. (Sealed April 23, 1889). 


5188. F. W. Dodd, Forest Gate, Essex. An Im- 
roved Construction of Governor for Motive Power 
es. (Sd. 4 Figs.) April 7, 1888.—The drawing annexed 
illustrates in sectional plan one arrangement of governor in which 
centrifugal action established within a revolving cylinder, serves to 
contract steam passages in such cylinder. D are piston valves fitted 
to rods D!, which pass through the pistons (see Fig. 2), leaving 
them free to advance towards or recede from each other. The 
extremity of each rod carries a weighted disc D2, and between the 
pistons are placed the springs E for maintaining the normal posi- 
tion of the piston valves. While in this position, steam admitted 
through the hollow trunnion b to the cylinder B, is free to pass off 
by the passage d. The springs E are held concentrically by discs 
DS, cast with a cylindrical shoulder, through which the piston-rods 
slide freely. The inner face of each disc is formed with a central 
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pointed stud, between which is a pair of arms D4 pivotted ina 
recess formed in the solid trunmon bl, An adjusting screw F 
carries a coned end f! which bears against the backs of the arms 
D4, so that by advancing the screw, the arms will be caused to 
drive the discs D3 further apart, and thereby compress the springs 
E, which will thus offer an increased resistance to the inward 
movement of the piston valves, under the centrifugal action set up 
by the revolving of the cy linder B, As the cylinder revolves, the 
piston valves will receive a tendency to move inwards, or towards 
each other, by reason of the weighted discs D2 moving outwards, 
and will thereby contract the steam passages d : but so long as the 
engine, to which the governor is fitted, works within the limited 
speed desired, the springs E will keep the piston valves out of 
action, leaving the steam passages d open to their full capacity for 
supplying the steam to the engine. (Sea'ed May 14, 1889). 


10,581. J. J. ll and P. Deed, Lincoln. Im- 

rovements in Governors. (8d. 1 Fig.) July 21, 1888,.— 
Rie object of this invention is to provide a high speed or weighted 
governor having a regular motion and steady action without the 
use of the dash-pot springs or balance weights usually used for the 
purpose. B is the weight which is moved upwards on the spindle A 
of the governor when the balls move outwards, and downwards 
on it when the governor balls descend. In the weight B is formed 
a recess ) turned true or preferably lined with a truly turned 
lining piece b2. In this recess air, oil, or other fluid is contained. 
On the spindle A is secured a _ or collar C, made to fit truly 
in the recess }, or lining b°. The piston or collar C may be formed 
on or secured to the spindle in any convenient way, but the 
arrangement shown is preferred, wherein the lower part or collar 
proper is formed in one with, or is fixed to, the — part EI, 
which is screwed on the spindle and contains a packing ring e to 
fit the recess or lining. The nut or uppermost collar El! acts as 
a lock-nut to secure the part E!, and the piston or collar C in any 





adjusted position on the spindle, so that the range of the 
governor's motion is regula and properly limit As the 
speed of the engine increases and the governor balls move outwards, 
and the weight rises, the air or other fluid is compressed in the 














recess in the weight, and assists in returning the weight to its 
normal position when the speed decreases, asteadying of the entire 
movements of the governor being thereby effected. (Sealed April 
16, 1889). 


STEAM BOILERS, &c. 


5527, R. Le Las and A. Robin, Paris. Apparatus 
for Supplying Furnace Fires with Moistened Air. 
(8d. 5 Figs.) April 13, 1888.—According to this invention, fur- 
nace bars are kept cool by causing the forced air draught to pass 
on its way to the furnace through apparatus whereby it is 
moistened. The moisture in this moistened air in coming in 
contact with the heated bars becomes vaporised, and lowers 
the temperature of the bars. A current of air caused by a fan 
V passes through the moistening apparatus and conduit D to re- 
movable boxes B placed in front of the ashpits, whence it passes 
up through the firebars of the grate G. The moistening apparatus 
may be variously arranged. For marine boilers, the arrangement 
shown in Fig. 2 is preferable because its action is not disturbed by 
the motion of the vessel. The air current is sent down by the pipe T 
into a lattice chamber E in which falls, in showers, water supplied 


























by the pipe t. The air in passing through the showers takes u 
moisture which it carries with it up the casing C to the conduit 
and thence to the fires, The surplus water passes away by a pipe 
ax. The chamber E is preferably of lattice work or large mesh 
metal gauze, holding water in the interstices through which the 
air hasto pass. Each of the firebars X consists of a number of thin 
fe ny very deep in the middle kept apart by distance washers and 

eld together by rivets. Owing to the depth of these bars and 
their subdivision into lamin, the moist air has to pass over a 
very extended surface. These bars are supported as usual on 
transverse bearing bars. In order to promote combustion of smoke 
a narrow slit is provided forming a passage f from the box B to 
the space between the two plates of the firedoor, so that a deter- 
mined amount of air, fed by a valve at f, whilst it keeps the fire- 
door and dead-plate cool, becomes heated and assists in consuming 
smoke. (Sealed April 30, 1889). 


14,993. J. Shepherd, Wakefield, Yorks. Improve- 
ments in the ufacture of Metallic Tubes Suit- 
able for Internal boxes and Flues of Steam 
Boilers and in Plates for the Construction thereof. 
(6d. 10 Figs.] October 18, 1888.—This invention consists in the 
manufacture of metallic tubes of steam boilers, with creases or 
undulations at right angles to their axes, and so arranged that the 
internal diameter at or about the middle of their length is less 
than at the ends thereof, and constructed of plates either of equal 
or variable thickness. The plates forming these metallic tubes 
may also be made thicker in the middle of their breadth than at 
the edges thereof. (Sealed February 8, 1889). 


15,632. K. Gamper, Sosnowice, and R. Farkaez, 
u, Russia. Improvements in Tubular 

Boilers. (6d. 6 Figs.) October 30, 1888.—A fire tube is in- 
serted into each of the water tubes, a water space being left between 
them; the heating gases thus act upon the water tubes from 
without and upon the fire tubes from within. These tubes are 





ipes 


each mparetly removable, the connections between the 
the 


being effected through water-circulating chambers, into whic! 
ends are fastened by collars, &c. (Sealed February 8, 1889). 


MISCELLANEOUS. 


5088. T.J. Walker, Peterborough. Improvements 
in Heating Fluids and in Apparatus therefor. (6d. 
2 Figs.) April 5, 1888.—According to this invention the heat of 
fermenting material, such as manure, is utilised for heating fluids. 
A length of pipe in the form of a coil is buried in the fermenting 
material. The pipe or coil can be used either as a reservoir from 
which the hot fiuid is drawn, being replaced from a cold supply, 
or as part of a circulating system in which heated fluid flows away 
in pipes, is utilised for heating buildings, and other structures, and 
returns to be heated. Fig. 1 is a vertical section and Fig. 2 a plan 
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of a pit a containing manure or other fermenting material, in 
which a YU form pipe is set, which should be of material which will 
not rapidly corrode. 7 in connection with an elevated 
cistern containing water or other fluld, and d isa pipe from which 
hot water may be drawn off as required. Or the pipe b may form 
a of acirculating system for heating a hotbed or horticultural 

uilding, or an incubator or other chamber requiring maintaining 
at a uniform warm temperature. As the manure or other ferment- 
ing material loses its heat it is taken out from the pit a and 
replaced by fresh manure or fermenting material. (Sealed April 
23, 1889). 

5521, W. B, Seward, London, Improved Valve 
Apparatus for Baths and Lavatories, (8d. 6 Fiys.] 
April 13, 1888.—The object of this invention is to enable 
all the valves of baths and lavatories to be operated by one 
handle. Fig. 1 shows a triple valve operating device, and Fig. 2 
shows the device applied in connection with the waste water valve. 
A, B are the hot and cold water valve casings connected with 
their respective supply pipes, and with the bath or lavatory basin ; 
a and b are the heads of the valve stems, and al, b! springs by 
which the valves are closed. Two arms Cl, C2 of a lever eat upon 
the valve stems, the arm C? being coupled to a crank-pin d fixed 
toadisc D fast on a spindle E, upon which a winch handle is 
fixed. The spindle E is mounted on a standard G having a slot in 
which one part of the fulerum pin C of the lever is guided, the 
other end of the _ being guided ina slotted standard H. To 
this pin is coupled the slotted head i of a link I, whose other end 
is jointed to the stem of the waste valve, the slot permitting of a 
limited motion of the pin C independently of the link I. Assum- 
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ing the pin d to be at its highest point, the waste water valve will 
be held open by the pin C abutting Cage the upper end of the 
slot in the head ¢, thus raising the link I, and the arms C!, C? will 
be so far raised that the inlet valves will be closed by their springs 
a,b. By turning the crank spindle, the pin C will be moved in its 
on and the waste water valve will be lowered and closed. 
yhen the inclined position, No. 2, is reached, either to the right 
or left, the one or other arm of the lever will press upon the cor- 
responding valve A or B. By turning the pin d to the position 
No. 3, the arms Cl, C2 will fully open Toth inlet valves. In Fig. 2 
k is the waste water valve in the form of a ring around the lower 
end of a tube K, acting as the valve stem and an overflow pipe. 
The valve is seated in a casing L connected on the one hand with 
the bath outlet M, and on the other with the outlet to the drain, 
and from which rises an outer tube N which is always open to the 
outlet M, and through which the water from the bath can rise 
and overflow through the pipe K and valve k to the drain, not- 
withstanding that the valve k isclosed. (Sealed April 30, 1889). 


13,131. A. J. Boult, London. (FE. Gurney, Toronto, 
Canada.) Improvements Water Heaters, (8d. 
9 Figs.) September 11, 1888.—This invention consists generally 
of a heater composed of hollow sections communicating with a 
yoy section porte pe be aa, or other part of the heater, 
and forming an inte; of the water space therein. (Sealed 
December 21, 1888). oe é 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE INTERNATIONAL CONGRESS OF 
ELECTRICIANS AT PARIS. 
(Concluded from page 346.) 
MIscELLANEOUS PAPERS. 

Tue paper of M. Pierre Picard, ‘‘ Application of 
Dynamo Machines to Telegraphy,” referred chiefly 
to what had been done by the Western Union Com- 
pany and the Gold and Stock Telegraph Company 
in New York. In Paris experiments have also been 
made with an apparent saving. The Western 
Union Company has never published any figures as 
to the economy of the system ; and Mr. Aylmer 
mentioned on behalf of Mr. Preece that he is 
uncertain about the economy of the 29 accumu- 
lators which serve for 220 circuits ; yet he wishes 
and hopes to replace all his 30,000 cells by accumu- 
lators. Dynamos have been tried at St. Martin’s 
le Grand, but were found too variable for the Wheat- 
stone instruments. 

M. Chaye, one of the delegates of the French 
Navy, read a most interesting paper on the 
‘** Utility of Finding an Annunciator Relay for 
Submarine Purposes.” We know that a micro- 
phone placed at the bottom of the water or floating 
in it can announce the approach of a vessel 200 
yards distant. Explosions under water can be 
heard at great distances, and a vessel can thus send 
out signals, ships and boats at anchor can be 
warned, and the watch on a lighthouse in- 
formed of the passage of a vessel in dense fogs. 
For this method of signalling it is however neces- 
sary that some one constantly listens at the 
telephone. What is wanted, is a good call-bell or 
similar apparatus. M. Chaye has not yet solved 
the problem, but he appears to be on the right 
path. It seems desirable to do without secondary 
circuits and to use microphones with one or two 
carbon pencils only, with a battery of three or four 
Leclanché cells, the whole apparatus being inex- 
pensive. To know in which direction the vessel is 
approaching, the microphone plate, which is encased 
in alead box with a small opening, is lowered, and 
on turning the box the sound attains its maximum 
when the microphone is in the proper direction. 

M. Dumont read a paper on the “‘ Electric Sound 
Disc,” which has been in use since 1886 at the 
Raincy Railway Station ; and on ‘‘ Electric Time 
Regulation by Telegraph Wires,” a system, which 
after having giving satisfaction in Paris, was 
extended to Troyes and Vesoul. The setting of the 
clock hands requires five minutes every twelve 
hours, and during this period the line must cut 
out of the ordinary telegraph work ; a commutator 
in the station clock effects this. 

M. Kohn described a method of mounting con- 
stant batteries with caoutchouc and screws in such 
away as to allow of the cell being turned over. 
Mr. Wennmann contributed a paper, in English, 
on the ‘‘Financial Influence which Telephones 
exert on Telegraph Traffic.” The statistics are 
taken from Sweden, which has a very active tele- 
phone service. The number of telegrams sent by 
telephone subscribers has diminished by 60 and in 
some cases 90 per cent. ; in cases where every single 
conversation has to be paid for, the decrease is only 
from 20 to 33 per cent. The paper by M. Palaz on 
‘Disturbances between Telephone and other Elec- 
tric Lines,” led to a very prolonged discussion on 
the induction or leakage troubles with which tele- 
phone work of all kinds is troubled. M. Palaz 
proposed a complete metallic circuit for industrial 
lines, and a double-wire circuit for telephone lines ; 
the latter proposal was finally thought well of for 
urban and suburban lines. 

Another heated discussion concerned a suggestion 
of M. de la Touanne to fix a time unit for tele- 
phone conversations, at least within town limits. 
The period of three minutes, as compared with five, 
was preferred, and at last the section approved 
that the unit of such conversation should be the 
former. When, however, M. Mascart submitted 
this resolution to the final vote of the general 
meeting, several members protested, so that this 
unit remains a sectional unit only. 

The proceedings of the Fourth Section, ‘‘ Elec- 
trophysiology,” the meetings of which were very 
scantily attended, do not call for any notice in 
these columns. 

LECTURES AND Excursions To Works. 

Two lectures on the experiments of Hertz were 
delivered during the meeting, the first by M. 
Egoroff, the second, which was rather a demon- 
stration than a lecture, by M. Joubert. The object 
was to show some of the experiments by which 





Professor Hertz last year gave the proofs that 
electric waves behave exactly like light waves, that 
they can be reflected, that they interfere with one 
another, and so on. M. Egoroff used a large in- 
duction apparatus whose secondary wires were 
thrown on two brass screens of about 1} ft. square, 
placed in the same plane, and sending wires with 
little ball electrodes a few millimetres apart towards 
one another. Geisler tubes and a copper wire bent 
to a ring and cut at one place where screws were 
fixed to bring the ends more or less closely to- 
gether, served as resonators. At certain positions 
the tubes fluoresce and the ring sparks, at others 
they do not. When another pair of screens was 
placed at the other end of the room, parallel to the 
first p rack nodes and loops could easily be shown. 
M. Joubert availed himself of the same, and of 
other apparatus. Large screens of zinc or tinfoil 0.4 
millimetre thick had beenarranged all overthelecture 
hall of the central laboratory, and several were of 
paraboloid section with two balls, between which 
the sparks appeared, in the focal line. Two wires 
in the same straight line provided with adjusting 
screws, and with tinfoil flaps hanging down from 
the other ends of the wires, furnished another 
very simple resonator, specimens of which were 
handed to the members, who, under the leadershi 
of Sir William Thomson, proceeded outside the ha 
into the yard to watch the induction effects, which 
were visible even there. 

MM. Courtoy and Lagrange, of Bruxelles, 
showed in the same hall some effects of the dis- 
charge from a very powerful Leyden battery 
charged by a Wimshurst machine passing through 
fine copper wires. The discharge at first produces 
a peculiar spiral twisting as if the wire had been 
vibrating like a chord in many small parts ; 
incipient fusion characterised itself by tiny melted 
globules marking the nodes; when too strong a 
discharge finally volatilises the wire, the molecules 
are projected in lines at right angles to its axis. If 
the wire is surrounded by a paper tube placed 
inside a glass tube, of which the wire then forms 
the axis, after the discharge a system of dark lines 
is seen in harmonious arrangement. Several good 
examples of these not quite novel experiments were 
shown. 

M. Abdank-Abakanowicz, in his lecture on the 
‘* Thomson Welding Process,” showed some of the 
very remarkable demonstrations which are to be 
seen in the Exhibition at the Thomson-Houston 
stand. A copper ring held over the pole of a ver- 
tical electro-magnet was violently jerked aside, while 
a disc floated above it, another disc mounted on a 
pin, revolved, one-half its surface being exposed to 
the magnet ; and an incandescent lamp resting on 
the bottom of a vessel filled with water rose and 
lighted as soon as the vessel was placed on the top 
of the electro-magnet ; these experiments we owe to 
Professor Elihu Thomson. The alternate currents 
circulating round the core induce in the discs cur- 
rents which are a quarter of a phase behind, so that 
alternate attractions and repulsions arise. The 
self-induction causes a further delay, so that the 
repulsions prevail over the attractions. M. Abdank 
afterwards showed the welding process by connect- 
ing two cylindrical 2-in. iron bars in less than three 
minutes. 

Visits were paid to the works of MM. Sautter 
and Lemonnier, where members under the guidance 
of M. Lemmonier saw the fine lighthouse appa- 
ratus, projectors, turbo-motors, &c., which this 
house manufactures. M. de Nerville conducted 
members through the Central Laboratory of Elec- 
tricity, which the Société Internationale des Elec- 
triciens established two years ago for scientific and 
commercial work. M. Berthon explained with 
remarkable patience and skill the treasures of the 
Telephone Pavilion. Many members also visited 
the Usine de la Société Générale des Téléphones, 
and examined the instruments de précision. Light- 
ing installations were inspected at the Opera, the 
Palais Royal, both Edison, and at the Saint Lazare 
terminus. The Palais Royal installation, which is 
very interesting, has been fully described in these 
columns (see ENGINEERING, vol. xlvii., page 674). 

Special facilities were also given to members to 
ascend the Eiffel Tower to the very top ; the crush 
was, however, so great that only a few could reach 
this highest stage and examine the meteorological 
instruments. 

Conctupinc GENERAL MEETING. 

It remains for us to give the full text of the new 
units as approved by the Congress, though some of 
them may not appear new at all. e do not 








remember how many times the joule and the watt 
have been accepted already, nor do we know how 
many more times some of these units will have to 
be sanctioned over again. M. Mascart remarked 
that in the opinion of some members, the Congress 
had not legislated enough, but that we must leave 
something to future occasions, for instance, to the 
Congress which is to meet during the New York 
Exhibition in 1892. The American Institute of 
Electrical Engineers had nominated five delegates 
to make propaganda for both Exhibition and Con- 
gress: Messrs. T. A. Edison, Carl Hering, E. W. Rice, 
of the Thomson-Houston Company, Nicola Tesla, 
and J. Wetzler, editor of the New York Electrical 
World. The newly sanctioned units are : 

The practical unit of work is the joule. It is 
equal to 10’ c.g.s. units of work, and represents the 
energy spent during one second by one ampére in 
one ohm. 

The practical unit of power is the watt. It is 
equal to 10’ c.g.s. units of power. The watt is. 
equal to one joule per second. 

In practice, the power of machines is to be ex- 
pressed in kilo-watts instead of horse-power. 

To estimate the intensity of a lamp, in candles, 
a practical unit will be employed under the name 
of ‘* bougie décimale,” which is the twentieth part 
of the absolute light standard defined by the Inter- 
national Conference of 1884. 

The practical unit of coefficient of induction is 
the quadrant, equal to 10° centimetres. 

The period of an alternating current is the time 
space of a complete oscillation. 

The frequency is the number of periods per 
second. 

The mean intensity is defined by the relation 


Imoyenne= f va dt. 
TJ o 


The effective intensity is the square root of the 
mean square of the current intensity. (It is given 


. +, fae. 
by the expression mp Jf f ‘ edt). 


The effective electromotive force is the square 
root of the mean square of the electromotive force. 
The apparent resistance is the factor by which 
the effective intensity must be multiplied to give 
the effective electromotive force. (This factor is 


2, (2 *) ‘\ 

/R +( af 

In an accumulator the positive plate is that one 
which is connected to the positive pole of a machine 
during the charge, and which is the positive pole 
during the discharge. 

The Congress recommends, as a means of deter- 
mining the degree of incandescence of a lamp, the 
method proposed by M. Crova and adapted by the 
Second Section. 

The double wire is adopted for urban and inter- 
urban telephone circuits. 

By inter-urban is meant any telephonic communi- 
cation between two subscribers or public telephone 
offices belonging to different groups. 

After the unanimous adoption of these units, 
M. Mascart delivered a short concluding speech, to 
which Sir William Thomson briefly responded ; 
and it was agreeable to notice the absence of 
incessant compliments and votes of thanks which 
seem to be unavoidable in England. 

On Saturday evening the French members enter- 
tained the foreign members at a banquet at the 
Continental Hotel, where the dinner and speeches 
were both good. 

On Sunday morning a second special ascent of the 
Eiffel Tower was made, as on the Sunday preceding, 
and the presidents and vice-presidents had the 
honour of being received by President Carnot at 
Fontainebleau on the following Monday morning. 





THE BRITISH ASSOCIATION. 
(Continued from page 334.) 
THE Mecuanicat Science SEction. 

In our last issue we carried our report of Section 
G to the reading of the report of the Committee on 
the Action of Waves and Currents in Estuaries which 
was taken on the Saturday of the meeting, viz., the 
14th inst. 

THe DEVELOPMENT OF GRAPHIC MetHops, 

The next business was the reading by Professor 
H. 8S. Hele Shaw of the report of the Committee 
on the Development of Graphic Methods. The 
report was very short, and indeed the Committee, 
like the one preceding it, has only just commenced 
attacking a subject of vast proportions and of the 
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greatest interest andimportance. Graphic methods | ships—the Vaderland, Nederland, and Switzerland | 
| Messrs. Stephen Speth and Co., of Antwerp, to 


are strangely neglected, if not unpopular, consider- | —were built by Messrs. Palmer and Co., of Jarrow, 
ing the relief they often give to the mental strain of | in 1872, to carry petroleum in bulk, but they were 
trying to grasp a fact involved in columns of figures | never employed in the trade. Prior to 1886 some 


or pages of letter-press. The present Committee is | ordinary cargo vessels underwent costly alterations, | 


confining itself strictly to practical engineering con-|and were converted into petroleum carriers, but 
siderations, for were it to go into all the theories | were only partially successful. American petroleum 
depending on the subject its labour would indeed | has a specific gravity of .8. It varies with the tem- 
be endless. Professor Hele Shaw stated that| perature to the amount of about 2 per cent. for a 


graphical methods are not much in favour in prac- difference of 40 deg. Fahr., and it gives off a vapour | 


tice except in two cases in electrical engineering, | which is very inflammable. Petroleum was at first 
the first being characteristic of dynamos and the | carried in wooden sailing ships, in barrels or boxes 
second on certain questions of self-induction,|in the hold; but under these systems a much 
mutual induction, and capacity. The Committee | smaller amount of cargo could be carried, and the 
hope that next year they will be able to report on} barrels and boxes were very costly. The later 
two parts of their subject, namely, in connection petroleum steamers are commonly spar-decked, and 
with graphic records and the plotting of results, range from 250 ft. to 300 ft. in length, and from 
and the principles and uses of instruments and appa- | 1500 to 2500 tons gross register. They have their 


ratus for graphically recording effects, such as steam 
engine indicators, stress and strain recorders for 
testing machines, deflection machines, measurers, 
self-recording pressure gauges, tide gauges, meters, 
&c. The second part consists of the graphic solu- 
tions of problems, such as the application to earth- 
work and masonry arches, &c., framed and braced 
structures, roofs, girders, and bridges. An exten- 
sion of the method will be to machine problems, 
the graphical determination of bending moments 


machinery aft, oil holds up to the main deck, 
and a long trunk from 10 ft. to 15 ft. wide from 
|the main to the spar deck. The latter acts as a 
| feeder, and allows the oil to expand and contract 
| within it without dangerously affecting the vessel’s 
| stability. To have the holds half full, with the oil 
| free to wash about, reduces the ship’s righting 
moment, and special care has to be taken in loading 
and discharging. Water ballast tanks are commonly 
| fitted, and a peculiar saddle-shaped tank, patented 








and moments of resistance in beams, crank effort | by Mr. C. 8. Swan, has been found specially useful. 
diagrams, determination of forms for teeth of wheels | The oil hold is divided into compartments by a 
and cams, and lastly valve diagrams and diagrams | centre line bulkhead and by transverse bulkheads 
for valve gears. jabout 20 ft. apart, and the ordinary structural 

In the mean time the Committee have presented | details are modified in many respects on account of 
a list of references to the subject, which willappear the greater difficulties attending oil-tight work. 
in the Transactions of the Association and will be of |The surveyors of the Bureau Veritas have done very 
value to future students of the subject. /much to help forward this industry, while their 
| rivals of Lloyd’s Register have remained compara- 


PETROLEUM Sulrs. | tively inactive. These vessels are all supplied with 


The next business was the reading of a paper by | powerful pumps, and have large oil and water | 
‘as fuel. Mr. Holzapfel said that the first petro- 
of Petroleum.” Theauthor commenced with a his- | the holds and connections to meet pipes from the | 
stood Mr. Swan to say that the water ballast tanks 
petroleum ship industry began on the Tyne about|the port of discharge. A cargo may consist of | 


Mr. A. R. Liddell, entitled ‘‘ Ships for the Carriage | mains led along the main deck, with branches into 
torical retrospect of the subject, He said that the | shore. The oil is pumped into large reservoirs at 
five years ago, when the steamship Gliickauf was several qualities of oil, and these are separated 


built by Sir W. G. Armstrong, Mitchell, and Co.,|from each other by narrow water spaces. The 
for Herr Riedemann, of Bremerhaven. Some early | sailing ship Hamaut was built about two years 








since by the Barrow Shipbuilding Company for 


carry petroleum in bulk in competition with the 
steamers, and proved successful ; and it is suggested 
that the example might be advantageously followed 
by others. Petroleum vessels cannot be used for 
other purposes, on account of their peculiar 
arrangement and the strong smell. A proposal to 
carry palm oil in a similar manner has hitherto 
been found impracticable on account of corrosive 
ingredients, which attack the steel in place of pre- 
serving it as petroleum does. Electric lighting is 
resorted to in petroleum vessels to lessen the danger 
of fire. The petroleum industry is expected to 
increase in the future, and it is hoped that the 
Persian and Arabian deposits of oil may before 
long be worked. 

In the discussion which followed, Professor 
Jenkins said that the two vessels built in 1872 for 
the carriage of petroleum in bulk were diverted to 
other uses, because the United States Government 
would not give them certificates for passengers. In 
1864 sailing ships were arranged to carry petroleum 
in bulk but were given up soon. To go further 
back, in the beginning of the last century the 
Persians carried mineral oil in bulk, but perhaps 
not in a manner which we should consider satis- 
factory in the present day. The speaker questioned 
the desirability of a water ballast tank of a form 
similar to that shown by a diagram the author had 
exhibited on the wall of the chapel. He regretted 
to hear the opinion the author had expressed as to 
the action of Loyd’s Registration Society in this 
matter. Another speaker asked if the tanks were 
cleaned out after being emptied for the return voyage. 

Mr. Thomson, of Glasgow, asked the author 


| what the spacing of the rivets was in the tanks and 


whether there was any caulking of the seams, and 
whether the ships used the petroleum they carried 


leum steamers were built in Sweden. He under- 


are not now put into petroleum steamers, but that 
the water ballast when required is carried in the 
oil tanks. 

In reply, the author said that the tanks were not 
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HORIZONTAL BORING MACHINE. 
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cleaned out after being emptied, but that the 
suction to the emptying pipes led from the bottom 
of the tank. No doubt gas was generated by the 
petroleum that was left, and it was necessary to use 
a Davy lamp when going into the tanks. Ventila- 
tion was, however, provided so that the gases could 
escape. The spacing of the rivets had to be closer 
than in ordinary work. In the Caspian the oil was 
used for raising steam for propelling the vessels, 
but in other parts coal was generally the cheaper 
fuel, and was therefore preferred. It was purely 
a commercial question. Unless the oil ships burnt 
petroleum on the outward as well as the homeward 
voyage, they would have to be fitted with both coal 
and oil-burning furnaces. 


ANTIFOULING COMPOSITION. 


A paper on ‘‘ The Corrosion and Fouling of Ships 
and Antifouling Compositions” was next read. The 
subject has been so well treated of late by Professor 
Lewes before the Institution of Naval Architects 
that not very much remains to be said. Mr. Hol- 
zapfel has, however, paid so much attention to the 
subject that he is well entitled to a hearing. After 
some introductory remarks the author went on to 
say that in the days of the wooden sailing vessels 
copper or yellow metal sheathing was employed 
with very good results, and it still is so employed, 
lasting under ordinary circumstances for three or 
four years, and keeping vessels clean for that 
period. When iron vessels were first introduced, 
sheathing with yellow metal, zinc plates, and other 
metallic compounds was tried, but all the methods 
failed. Many compositions brought into the market, 
when practically tested, were found to be inade- 
quate, lasting barely six months. 


What was then aimed at was a composition to | 


last as long as copper sheathing on wooden vessels, 





(For Description, see Page 363.) 
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The building of dry docks, at all the important 
ports in the world, and the rapidity with which 
| vessels are now cleaned and painted, have made it 
| unnecessary for a composition to last for such a long 
| period, particularly as it is now always considere 
advisable to dock vessels every twelve months. 
A composition which will keep a vessel clean 
for twelve months in ordinary trades is at present 
| likely to meet with the best success. It must, how- 
ever, comply with the following conditions: 1. It 
must absolutely protect the ship against rust. 2. 
It must have a very smooth surface, so as to reduce 
surface friction toa minimum. 3. It must be quick- 
| drying. 

There are two methods by which antifouling 
properties are supposed to be obtained: 1. By 
| exfoliation, i.e., the separating of small particles of 
| the composition from the main body, by which any 
| animal or vegetable growth which may have attached 
|itself is caused to drop off the bottom of the vessel. 

2. Poisoning, by which the fouling matter is 
supposed to be killed either before attaching itself 
or after. Mr. Young attributes the antifouling 
properties of copper and zinc sheathing to exfolia- 
tion only, and Professor Lewes, without saying so 


in the author’s opinion, are wrong ; for it is, he 
says, from the fact that copper and yellow metal 
only poison when they exfoliate that they become 
antifouling, and it is only metals and compositions 
which in exfoliating produce poisons that are effec- 
tive antifoulers. 

After adducing several facts in support of his 
theory, and quoting the poisons mostly employed by 
antifouling composition manufacturers of the present 
day, he concluded by saying that any improvements 
| in the immediate future in composition can only be 
|effected by a perfect adjustment of the various 








distinctly, leans strongly in that direction. Both, | 





gums used in the preparation of the varnishes 
employed in the manufacture of antifouling com- 
positions with the various antifouling materials 
employed, so that the composition may be quite 
reliable even in cases where the paints now used 
sometimes fail to fully answer their purpose. 

The discussion on this paper was commenced by 
Professor Jenkins, who pointed out the necessity of 
| paying attention to the state of the bottom of a 
|ship. He had known a vessel’s speed reduced from 
|10 to 7 knots in a few months by a foul bottom 
‘alone. He referred to the devices in use for 
scrubbing ships’ bottoms when they were in the 
water, but these he said could only be partially 
successful because, from the shape of the ship, 
there were large areas which could not be operated 
upon. He had heard of a suggestion that celluloid 
should be used as a coating, but he could not say 
how far it would be likely to be successful. Of one 
thing he was assured ; that the compositions some- 
times sold as antifoulers were not so good for the 
purpose as common paint, and would attract rather 
than repel marine growth. 
| The proceedings for the day in Section G then 
| terminated. 

Monday was, as is now usual, devoted to electrical 
matters in Section G. There were seven papers on 
the list, and the whole of these were duly read and 
discussed, some in a very brief manner however, 
without stretching the proceedings to an unduly 
late hour. The first three papers were read im- 
mediately after each other, there being a joint dis- 
cussion on them collectively; an arrangement 
which always gives much relief to a congested 
programme. 

DistRIBUTION OF ELECTRICITY FROM 
ACCUMULATORS. 
The ‘ Distribution of Electricity from Accumu- 
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lators” formed the subject of the first paper, the 
author being General Webber. This was a long 
communication, illustrated by numerous diagrams 
on the walls, by means of which the author described 
the arrangement for distributing electricity in the 
Chelsea district. In a report of this nature we 
cannot hope to go fully into the matter, and for the 
present we must content ourselves with a brief 
abstract embodying the main features of the paper, 
reserving a fuller notice of the work for a future 
* occasion. 

After referring to the general aspect of the 
system, the author proceeded to deal with the 
details of the installation in question. He said 
that the Chelsea system might be described in the 
following terms: Accumulation of the main supply 
from a generating station in storage stations, 
situated at suitable distances from one another, 
combined with the following: 1. Charging the 
accumulators at high pressure, and discharging 
them for distribution at low pressure, and effecting 
the changes necessary to the same by special auto- 
matic arrangements placed in each storage station. 
2. Supplementing the main supply by means of 
continuous current motor transformers. 3, Distri- 
buting by means of mains laid down in a network. 
4. Maintaining a constant pressure by means of the 
introduction into the discharge circuit of counter 
electromotive force cells; and by means of feeding 
points judiciously placed intermediate between the 
storage stations. 5. The use of underground con- 
ductors throughout, laid so that the cables can be 
drawn in and out, and renewed or repaired when- 
ever necessary without disturbing the ground. 

The cost and inconvenience of wiring houses is 
one of the impediments to the spread of electric 
lighting. There are, besides, several other un- 
favourable conditions. For instance, the risks from 
bad work by inexperienced persons ; electric light 
wiring requires careful specification and _ skilled 
supervision. The author then gave a sample speci- 
fication used in Chelsea, and quoted the Board of 
Trade rules and fire insurance rules. 

The meters used in Chelsea are the ‘‘ Aron,” the 
‘* Chamberlain and Hookham,” and the ‘‘ Brush” 
meters. The inconveniences connected with the 
installation of transformers in buildings, and need 
for precautions in connection with such installations, 
were then dealt with, and a description of the storage 
areas was given. This was followed by an account 
of the system followed for laying down the mains, 
charging mains, feeding mains, distributing mains. 
The system employed is known as the Callender- 
Webber system of underground electric mains, in 
which the use of bitumen concrete for the conduits 
or cases helps to overcome difficulties and largely 
simplifies and cheapens the work. Service boxes, 
draw boxes, and feeding or electromotive force 
boxes were described, and a specification for the 
work in laying down the casings and drawing in the 
cables was given. Care and attention to this point, 
the author said, will secure success. The funda- 
mental advantage of the system is the power which 
it gives for drawing in and out the conductors when 
their insulation requires repair or renewal. The 
material is not relied on for the exclusion of 
moisture. 

The system followed in estimating the ‘‘ active” 
demand for light, and the possible ultimate demand 
was referred to next. Each storage station supplies 
current to 2000 ten candle-power glow lamps on 
ordinary occasions, and to 2500 on an emergency. 
These figures, by a moderate further outlay, can be 
increased by 50 per cent. The ‘‘active” demand 
is believed to be about twenty-seven lamps in 
use at one time in seventy houses of an area con- 
taining 210 houses. The charging currents are 
generated by separate 75 horse-power engine and 
dynamo plants, each giving 75 ampéres at 500 volts. 

Diagrams were shown of the positions of these 
plants under the several conditions of charging, 
and the author then proceeded to describe at length 
the automatic regulators. 

The author next gave a full description of the 
automatic regulators. Our space will not permit 
us to reproduce this description here, but we hope 
on a future occasion to give a complete account of 
the system. 


ELEectTRICAL TRANSFORMERS. 


The next paper was contributed by Mr. Killing- 
worth Hedges, and was entitled ‘‘ Precautions to 
be Adopted when the Electric Light is Supplied by 
Means of Transformers.” 

After referring to a previous paper he had read 





at the 1883 meeting of the Association, the author 
went on to say that the fire insurance companies 
have universally recognised the importance of having 
the leads in the houses thoroughly insulated and 
protected by cut-outs, and the rules which have 
been published by the Institution of Electrical 
Engineers, and by some of the leading fire insur- 
ance offices, have been so far successful that no fire 
of any magnitude has been caused by the electric 
light. There was, however, the author said, a new 
danger which might occur when transformers are 
employed to convert currents of high tension into 
the pressure suitable for the incandescent lamps. 
The danger of fire may be obviated by thorough insu- 
lation, but should an alternating current of 1000 
volts or more break through the transformer into 
the house circuit, a dangerous shock might be taken 
by any one touching some unprotected part of the 
circuit, if any portion of his body was in connection 
with a wire of opposite polarity, or in some 
instances with the earth. Such an accident might 
possibly occur, although the lamps would give no 
indication that the electromotive force was more 
than normal, The conditions which would cause 
such an effect were stated in the paper, and the 
precaution necessary is either to earth the secondary 
circuit, which has, however, certain disadvantages, 
or toconnect one or both of the leads to a safety 
appliance which would automatically divert any 
excess current to earth, and at the same time shut 
off the supply in that portion of the faulty circuit 
by the fusion of the lead wire or mica-foils in the 
main cut-outs. The Cardew static arrangement, 
which has been adopted experimentally by the 
London Electric Supply Company, and the vacuum 
protector designed by the author, both, it was stated, 
effectually prevent any leakage from the primary 
to the ‘secondary circuit. Numerous experiments 
have been made with the last apparatus to ascertain 
the distance which an alternating current of high 
electromotive force will leap across between the two 
electrodes, these latter being fixed in the opposite 
ends of a glass tube from which the air has been 
partially excluded. The results differed considerably 
from those given by De la Rue in his experiments 
with a continuous current, and a phenomenon was 
noticed, that the are after starting between the two 
points almost invariably extended itself into a bow 
shape and ran back to the base of one or both of 
the platinum electrodes, one of which nearly always 
fused, leaving that opposite intact. 

The next contribution was also on transformers, 
being devoted to their design. The author was 
Mr. James Swinburne. From one point of view 
the paper was disappointing, for though suggestive, 
it was hardly complete enough in its subject matter 
to be thoroughly satisfactory, the descriptions being 
of a somewhat partial nature. 

The author said that the present practice in de- 
signing transformers is to use a continuous or closed 
circuit for the core, and to make this core very 
large in cross-section, so that the excitation needed 
to produce the desired induction is small. The 
tendency is, in fact, to increase the quantity of iron 
in a transformer, and to decrease the copper. 
The excitation in a circuit transformer is a 
matter of little importance, but the loss of 
power by hysteresis may be, and often is, very 
serious, especially when it is remembered that 
transformers used in houses have their full load 
on only very occasionally, while the loss by 
reversal is going on continuously. The author 
had calculated tables showing the best forms that 
can be given to closed circuit transformers for 
various loads, the loads being on for different 
numbers of hours per day. These tables showed 
that, even for cases where the full load is always 
on, the cores should be smaller than is now usual ; 
and that for most house work, when the trans- 
former is only occasionally partially loaded, the 
cores ought to be exceedingly small to give a high 
efficiency, and that the high efficiency is accom- 
panied by excessive variation of secondary electro- 
motive force and high cost. It was stated in the 
paper that open circuit transformers of the type 
introduced by the author can be made, in which 
even the full-load efficiency is higher than can be 
got with a closed circuit, while the very low average 
efficiency of house transformers can be remedied 
without great variations of secondary pressure or 
heavy cost. This transformer is of the Ruhmkorff 
coil type, but has the core brought out past the ends 
of the copper coils, and the wires spread out into a 
sort of thistle-head or hedgehog. The induction is 
not great at any region in the air, and the magnetis- 





ing current is not large enough to balance the 
advantage of the small volume of iron needed. 

The discussion on these three papers was opened 
by a question from Mr. Preece as to the cost of the 
system described in General Webber’s paper, in 
reply to which the author stated that the cost of 
generating and storage plant only was about 40s. 
per 30-volt lamp, whilst the distributing plant 
would cost 41. 9s. 6d. per 30-volt lamp. 

Mr. George Forbes was the next speaker. He 
dwelt on the importance of General Webber’s con- 
tribution. He asked some questions as to the 
arrangement of details in the system described, and 
remarked on the objections to the meter used, 
because it depended on an electro-magnetic wound 
clock. As to the conduits, which consisted of a 
non-waterproof bituminous material, he objected to 
them, and failed to see their object, because they 
would not keep out water, and would therefore 
not insulate. It was a great thing, however, to be 
able to put the conductors only a few inches unden 
the pavements, as was proposed in this system, and 
to be able to draw the wires. He was acquainted 
with one place in London where the conductors 
could not be drawn, and where water might collect. 
By the electrical action the water would be decom- 
posed, and there might be an explosion of the 
oxygen and hydrogen gases. He would be glad of 
further explanation under the head of cost, for after 
all that was the great practical question. General 
Webber said 4/. 9s. 6d. per lamp for distribution, 
but this was for a 30-volt or 12 candle-power lamp. 
This was nearly double the cost of the alternating 
system as adopted at Paddington and elsewhere, 
for with that system his experience told him the 
cost to be about the same sum per 16 candle-power 
lamp. King’s system had failed at Millwall on 
account of the batteries. If a man were required 
to look after the batteries, could he not, the speaker 
said, do the work performed by the automatic 
devices described by General Webber? The cost, 
however, was so small that even then it would pay 
to have it fitted. 

Professor Ewing referred to the meter used by 
the author, and asked if there was any error caused 
by the retentiveness of core due to previous mag- 
netisation. Mr. Swinburne’s idea of hedgehog 
transformer was a combination of air and iron core 
conductor. Mr. Dobson commented on the system 
described by General Webber and asked if a special 
cam had to be made for each of the meters. 

Mr. Preece remarked on the strange want of 
confidence there generally was in accumulators 
excepting amongst those who had used them. They 
were extensively employed with great advantage in 
the Post Office, and, indeed, it was only a ques- 
tion of time for all cells to be replaced by accumu- 
lators in the Post Office. The fault of failure with 
accumulators was to be laid at the door of those who 
vilified them, for the machines were generally over- 
charged and over-worked. At present the cost of 
maintenance was about 15 per cent., but it would 
soon be reduced to 10 per cent. or even 7} per cent. 
Mr. Hedges was wrong in assuming that the insula- 
tion of underground conductors was worse than with 
overhead wires,the reverse being rather the case. He 
was also wrong in supposing that the London Electric 
Supply Company were going to take their conductor 
to earth, for they had abandoned this plan because 
the Post Office would not allow it on account of 
the disturbance of telephones. Mr. Swinburne had 
alluded to the waste in transformers when not in 
use, and in that he was quite right, but arrange- 
ments were being devised by which consumers would 
be able to switch out transformers. No doubt the 
danger from fire was almost, if not quite, as great 
as with gas, but this was chiefly due to the inex- 
perience of those who had to manage or arrange the 
installation ; if the appliances were properly fitted 
the electric light would be safe enough. The 
danger to life, however, was greatly exaggerated. 
The speaker had tried to kill a rat and had failed, 
although he used an enormous induction coil. 

General Webber in reply said, that counter 
electromotive force cells were used to keep down 
excessive pressure at the beginning of the discharge. 
The conduit for the wires was made of a bituminous 
concrete. It was found to protect the cable suffi- 
ciently, the speaker giving an instance of one of 
these conduits being laid under macadam which 
was gone over by a steam roller before the earth 
was consolidated. He had reason to know that 
every effort was made to crush the conduit, but it 
had successfully stood the test. With regard to 
accumulators he agreed with what had fallen from 
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Mr. Preece on the subject. The meter he de- 
scribed was quite new, but so far as he could see 
it was quite satisfactory. 

Mr. Hedges then briefly replied, and Mr. Swin- 
burne followed. The latter said that high induc- 
tion produced low efficiency, and his device of a 
hedgehog core enormously reduced induction. 


Exectric LAUNCHES. 


Mr. George Forbes next read a short paper which 
referred to an electric launch he had used on the 
Thames. He spoke in high terms of the comfort 
and cleanliness of electrically driven boats. The 
launch he had used was apparently not very fast, 
but Mr. Forbes thinks that 6} miles an hour was 
as fast as any one should want to travel above 
locks ; an expression of opinion which all lovers of 
the peaceful beauties of the upper Thames will 
cordially indorse. Indeed, for that matter, many 
of the noisy, spluttering, smutty little steam 
launches which seem only to come out on Sundays, 
go no faster, although they make fuss enough for 
20 knots an hour. The author said he could travel 
40 miles at six miles an hour without recharging. 


Series ELEctTRIcAL TRACTION. 


Mr. Edward Manville next read a paper entitled 
‘*Series Electrical Traction.” After speaking 
generally of the advantages of electrical traction he 
proceeded to describe the series system as carried 
out at Gravesend. The economical distribution of 
electrical power over long distances necessarily 
involves the use of current at high potential, though 
at the same time it is dangerous to permit large 
differences of potential at the terminals of motors 
running in parallel, both in respect of manipulation 
and the preservation of the motors from injury ; 
but if the motors are run in series these difficulties 
disappear, and the advantages of high potential are 
secured. The salient points of a series electrical 
tramway are a dynamo, producing a current of 
constant quantity—a closed metallic circuit of which 
travelling motors at all times form a part without 
ever being short-circuited, or having the current 
supply cut off from them—the regulation of the 
power developed by the motor and absorbed by it 
without interrupting the continuity of the circuit. 
The ‘‘Statter” dynamo varies the difference of 
potential at its terminals from a few volts to up- 
wards of 400, maintaining the current peal. 
at 50 ampéres. This is achieved by an ingeniously 
designed electrical regulator, which alters the 
position of the brushes on the commutator, the 
pole-pieces of the dynamo being so shaped as to 
reduce to a negligable quantity the sparking which 
might be supposed to result from the alteration of 
the lead of the brushes. A highly insulated cable 
connected to one terminal of the generator tra- 
verses the whole length of the line, and is interrupted 
at distances of 20 ft., the divided ends being con- 
nected with the opposite faces of a ‘‘ spring-jack,” 
which is at the same time the automatic switch and 
contact point. From the last ‘‘ spring-jack ” at the 
far end of the line an uninterrupted cable returns to 
the other terminal of the generator. The “‘ spring- 
jack” consists of two gun-metal ‘‘ cheeks ” attached 
to glazed earthenware blocks by spiral springs, 
which keep them in contact. The ‘‘arrow,” or 
current collector, which is the same length as and 
is carried by the car, is so constructed as to pass 
between the faces of the ‘‘spring-jack” and con- 
duct the current to the motor without at any time 
short-circuiting it or interrupting the main circuit. 
The motors run at 400 revolutions per minute, 
delivering a maximum of 15 horse-power on the 
brake, a pinion on the motor shaft gearing direct 
with a spurwheel on the car shaft, with a ratio of 
1 to 44. The conduit through which the ‘‘ arrow ” 
or collector travels is arranged directly under one of 
the running rails. This running rail differs from 
the ordinary tramway rail, inasmuch as the tread 
and guard portions consist of two separate and inde- 
pendent rails having slots { in. in width between 
them, through which the mechanical connections 
between the ‘‘arrow” and the car body are 
situated. The tube is 8 in. in width, the bottom 
being 13 in. below the surface of the road, 
this being an exceptionally small conduit as com- 
pared with those in use for cable tramways, and, 
from its position under the side rail, having the 
further advantage of not needing the two centre 
rails. These rails are supported by cast-iron yokes, 
to which they are securely bolted. The yokes are 
placed at intervals of about 4 ft., excepting at the 
rail joints, where they are closer together. The 








sides and bottom of the tube are formed of Port- 
land cement concrete. At each rail joint a special 
chamber is formed, having a convenient removable 
lid, and in these chambers are placed the ‘‘ spring- 
jacks,” access being obtained to them by lifting the 
lids of the chambers. 

In series running by the employment of a current 
of constant value it is impossible, the author says, 
for the most inexperienced car-driver to damage 
his motor by either too rapid starting or by revers- 
ing whilst running. Indeed, it is a positive advan- 
tage in descending a hill to check the speed of the 
car by altering the field connections so that the 
armature tends to revolve in the opposite direction 
to that in which the car is travelling, as the power 
that would otherwise be lost in braking the car is 
actually added to that produced by the generator. 

The discussion of this paper was not of any special 
importance, the chief point being a question from 
Mr. Anderson, the President, who asked how the 
author managed at the junction of two lines, to 
which the author replied that the points were open 
ones, being controlled by a spring arrangement. 

Mr. Preece next read a paper on 


TELEPHONIC COMMUNICATION, 


dealing with what had been done in communicat- 
ing with London and Paris. A desire to establish 
this communication had arisen with the Minister of 
Posts and Telegraphs in Paris. The distance 
between London and Paris was 275 miles. It was 
made up by 74 miles from London to Dover, 21 
miles from Dover to Calais, and 180 from Calais to 
Paris. Distance in telephonic matters scarcely 
entered into the question at all. If there was a 
wire, or two wires, from the earth to the moon, we 
should be able to speak to the inhabitants of the 
moon, if there were any there. The difficulties 
arose from the character of the materials used, and 
the presence either of underground wires or sub- 
marine cables. It happened that between London 
and Paris they had to deal with the difficulties of 
underground work in London and Paris, and the 
fact that they had half way nearly, across the 
Channel, a submarine cable. In America, they had 
spoken from New York to Chicago, a distance of 
nearly 900 miles, and at present in the United 
States there were many places over 300 miles apart, 
between which commercial telephony was carried 
on. In Paris there had been established tele- 
phonic communication, commercially and practically, 
between Paris and Brussels, a distance of 190 miles. 
As a matter of fact, it was the success of the Paris 
and Brussels telephone that had excited the question 
of such communication between London and Paris. 

The longest distance Mr. Preece had ever spoken 
through by telephone was between Paris and 
Marseilles, a distance of 600 miles. He had not 
the least difficulty whatever in carrying on conver- 
sation with the gentleman in the box at Marseilles. 
In these cases difficulties like those which were 
met with between London and Paris did not exist. 
The only length of underground wire was in 
Paris, where it amounted to about two miles. 
But between London and Paris there were the 
underground system of London, several lengths 
through tunnels in the country, besides the 21 miles 
of cable to surmount. There were certainly diffi- 
culties in the way, but they had succeeded in find- 
ing out. what these difficulties were ; and, when, in 
electrical matters, one once knew what the diffi- 
culties were, the remedy was very simple indeed. 
In regard to cables, he had experimented not 
only between Dover and Calais, but between 
Dublin and Holyhead and between South Wales 
and Wexford. These two latter cables measured 
60 miles, and he had certainly been able to 
speak. In the district of Newcastle and its neigh- 
bourhood the wires were almost entirely under- 
ground. The telephonic system in Newcastle he 
believed to be the most perfect in the world. 
In Newcastle they grappled the question at once by 
putting the wires underground. In London and 
other places the tendency had been to keep them 
above ground, and it had been asserted that it 
was impossible to work telephones underground. 
But it was found that it was possible to work 
them underground, and it was possible to work them 
under the sea, toa certain distance, and the dis- 
tance was known exactly. The only things to sur- 
mount were two electric quantities. One was the 
capacity of the circuit, the power that it had of 
storing up electricity. After the current went in, 
a certain amount of it was stored up, as it were, 
and did not appear at the other end. The other 





quantity was the resistance which the wire offered 
to the passage of the current through it. Whenthe 
product of the current absorbed and the resistance 
amounted to 15,000, speech was impossible ; if to 
12,500 speech was possible ; if 10,000, good ; if 
7500, very good; if 5000, excellent; and if 2500 
or under, perfect. So that they hada scale by 
means of which they could tell at once, given any 
circuit between any distances, whether the speech 
was good or impossible, or whatever it might be. 
They found that, taking the ordinary conductors 
between London and Paris, using copper wires to 
the shore in each case, that they would get a product 
which would be about 12,500. To verify that, he 
had an artificial line [made exactly on these con- 
ditions, with a portion representing the wire from 
London to Dover, another portion the cable, and 
the third portion the wires in France. The result 
was that speech, with a product of 12,500, was fair. 
But it was a very difficult thing to satisfy the un- 
scientific mind with an artificial wire or a laboratory 
experiment. It fortunately happened that there 
were coming into London copper wires from various 
directions, and throughout London there was an 
underground system of telephones. By making a 
circuit from Worcester through London to Baldock, 
on the Great Northern line, the author was able to 
reproduce the actual line that represented exactly 
the conditions he mentioned as being those likely to 
be met when using standard wires between London 
and Paris. The result was that he spoke with great 
ease, and there was no question that communica- 
tion between London and Paris was perfectly prac- 
ticable and perfectly feasible. 


PuRIFICATION OF SEWAGE BY ELECTROLYSIS. 

A paper ‘‘On the Purification of Sewage and 
Water Contaminated with Organic Matter by Elec- 
trolysis ” was next read by Mr. W. Webster. The 
paper was divided into four sections, bearing on the 
different values of the methods for the oxidation of 
organic matter in solution, leading up to the action 
produced by the electric current. The fact that 
water and the salts contained therein are easily 
decomposed, provided the current of electricity is 
of sufficient intensity, is, the author stated, an ex- 
planation of the whole system. The changes taking 
place in sewage when electroiysed depend chiefly 
on the splitting up into their constituent parts of 
sodium, magnesium, and other chlorides, nascent 
oxygen and chlorine being set free at the positive, 
and the bases at the negative pole. The author 
then dealt with the adaptation of the electric 
current to filter beds in such a manner that putre- 
faction cannot take place in the pores of the filter- 
ing media owing to the constant presence of nascent 
oxidising agents, the filter always remaining clean, 
because the impurities are consumed as fast as they 
present themselves, all harmful organisms being 
destroyed. He then considered the production of 
disinfectants for household purposes, and the appli- 
cation of the electric current to plates of oxidisable 
and non-oxidisable material. These plates would 
be fixed in such manner that sewage passing 
between them not only would receive a precipitating 
agent, but the putrefying organic matter in solution 
would be oxidised to any extent that might be 
required, the action being produced by metallic 
oxychlorides, nascent oxygen and chlorine, thus 
combining in one process the results obtained by 
both precipitation and irrigation, the intensity of 
the current not of necessity exceeding two volts, 
the action entirely depending on the quantity of 
the current employed. The oxidisable plates are 
by preference of iron. It was contended by the 
author that the process follows more nearly natural 
action than any other hitherto suggested. 

In reference to this paper Mr. Shoolbred stated 
that he had seen the system in operation, and bore 
testimony to its efficiency, a great point being the 
saving of chemicals. 

The section then adjourned until the next day. 


Buiast Furnace PRActIceE. 

Tuesday, September 17, was the last day of meet- 
ing in Section The chief event in the programme 
was to have been the joint discussion with B, the 
Chemical Section, on ‘‘ Blast Furnace Practice,” 
with Sir Lowthian Bell as leader. In order to 
make room for the crowd that was expected to 
flock to the chapel in which G held its sittings, a 
division was created by dividing the section into 
two, the sittings to be held concurrently, and the 
subsection having the schoolrooms below the chapel 
and a certain number of papers allotted to it. 

So far as the “‘ joint discussion” was concerned, 
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there was no discussion at all; a few speakers fol- 
lowed Sir Lowthian Bell and a few questions were 
asked, but there could hardly have been a greater 
absence of controversial matter. Sir Lowthian Bell, 


however, gave a long and very interesting dis- | 
course on the subject. To a large extent Sir| 


Lowthian drew upon his address delivered in his 
capacity of President of the Chemical Section, B ; 
and the tables used by him on that occasion were 
displayed on the walls. As we commenced the 

ublication of this address in extenso in our 
fast issue, and complete it in the present number, 
we shall not consider it necessary to repeat all that 
Sir Lowthian said on the occasion now being dealt 
with, but those who wish to follow the subject 
would do well to study the address. Sir Lowthian 


commenced by saying that the dimensions of blast | 
furnaces differed very considerably. There was at | 
the lowest part of the furnace where the air entered | 


the generation of a considerable quantity of carbon 
dioxide. This was only momentary, as immediately 
it came in contact with the coke or charcoal at a 


high temperature, it was resolved into carbonic, 
’ | 


oxide, and in this conditien the reducing gas 


travelled upwards through the whole length of the | 
furnace. It was quite true that there was always a_ 
large quantity of carbon dioxide found in the gases, | 
but that was exclusively generated in the upper) 


portion of the furnace. If the interior of this region 
was raised to a high temperature the carbonic acid 
was converted there into carbonic oxide. Such con- 
version was, of course, always attended by a loss of 
heat. In 1828 a gas works manager in Glasgow 


conceived the idea of heating the sir before it was | 


sent into the furnace with a view of securing a higher 


temperature. That was an entire mistake, so far as | 


the blast furnace was concerned ; the temperature, 


in point of fact, had not greatly altered at all by | 
the admission of air at a high temperature. But | 
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his surprise must have been great when he found | 


that the burning of a few hundredweights of coke 
in a hot air apparatus was the cause of saving four 
or five times the quantity of coke in the blast 
furnace. For a long time ironmakers and scientific 
men were utterly at a loss to understand how this 
extraordinary change was effected. 

The reduction was due simply to the superior 


oxidation of the coke. Instead of producing only | raised to 80 ft. This afforded a longer opportunity 
| 2500 calories, it produced 3600. The burning of | for the gases to operate upon the ore descending 
5 ewt. of coal in the hot air apparatus—the heat due | than there was before. As a result, the fuel was 
to probably not more than 1 cwt. of which entered reduced from 29 ewt. to about 28 cwt. There 
the furnace—reduced the fuel from 45 ewt. to prac-| had been great difficulty in understanding how 
| tically 29 cwt. The next improvement wasaltering | blast furnaces driven with hot air produced so 
the height of the blast furnace. From 45 ft. it was great an economy in coke, Sir Lowthian considered 
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that it was a matter of time; and that idea was 
confirmed by Lord Granville erecting some blast 
furnaces 71 ft. high blown with cold air. He found 
that the saving was equal to that which had been 
effected in the furnace with hot air ; that a longer 
contact had been secured, and there had been 
obtained precisely the same results with cold air as 
in the exceptionally high furnace blown with hot 
air. That put an end to any mysterious influences 
which the use of hot air was supposed to exercise 
in the furnace. The temperature of the blast 
recommended by Neilsen was 600 deg., and it was 
raised to 900 deg. ; and those who had not studied 
the process said, why should they not raise the fur- 
nace to 180 ft., and the blast to 2000 deg. ? Of course, 
it was easy to build a furnace 180 ft. high, and one 
ironmaster did raise a furnace to 103 ft. The con- 
version of the amount of carbonic oxide into 
carbon dioxide at the top represented 30 per cent. 


of the heat developed in the blast furnace, but | 





reaction was greater, or less than, or equal to that 


which was generated by the conversion of carbonic 
oxide into carbonic dioxide. On referring to books, 
Sir Lowthian found the limit was a very narrow one 
indeed, for there were not many units difference 
between the two; he, therefore, determined to 
settle the question by direct experiment. He with- 
drew from the blast furnace all the iron ore, and 
he replaced it with blast furnace cinder, which had 
about the same specific heat as iron ore, and was 
of entirely neutral character. No chemical action 
ensued between the cinder and the reducing gases. 
He found as soon as the iron ore had descended to 
a point where reduction ceased the temperature of 
the escaping gases fell materially. He continued 
the furnace for some hours in this condition, and 
then withdrew the slag and renewed the ore, when 
the temperature speadily began to rise. That 
experiment was of importance as showing that, 
having a large quantity of heat going off at the 


the escaping gases showed no indication of that | high part of the furnace, it was perfectly immaterial 


kind, for the reason that there was a considerable | 


absorption of heat in splitting up the peroxide of 
iron into metallic iron and oxygen. The question 


was whether the quantity of heat absorbed by that | higher furnace as they did from the lower furnace. 


how high the furnace was carried, because it simply 
raised the position of the zone of reduction, and the 
gases escaped at the same temperature from the 


Beyond a certain point there was no material 
difference in temperature of the escaping gases, the 
results being the same at 80 ft. as 103 ft, 

Dr. Tilden asked if the details given by Sir Low- 
thian were the result of experiment, and if so how 
far the experiment was confirmed by practice. He 
would be glad to know whether the height of the 
furnace depended in any degree on the mechanical 
condition of the materials, and pointed out that coal 
had not been taken into consideration by Sir 
Lowthian. Professor Roberts-Austen asked Sir 
Lowthian if cyanogen played any important part in 
the reactions of the blast furnace, as was supposed. 

Professor R. Turner, of Birmingham, said that 
often those who belonged to the Midland districts 
wished to hear more about Staffordshire blast 
furnace practice, for it was there that so much had 
been done in the early years. He wished to say 
something as to the manner in which advances had 
been made within the memory of one man now 
living. Fifty years ago a gentleman of the speaker’s 
acquaintance, and who came of a family of blast 
furnace constructors, was making a trip in the Mid- 
lands, and he then saw at work an iron smelting 
furnace of the old type. It had a rectangular 
hearth and an oaken beam built in over the front of 
the furnace. The product was 7 tons a week, and 
one man was suflicient to attend to the furnace and 
to carry away on his back the iron it produced to 
the point from whence it was conveyed to the 
market on the backs of pack-horses. This, of course, 
is not an average example of the blast furnace of 
that day, but rather of the practice in vogue during 
the last century and was then rapidly passing away. 
Up to 1823 furnace hearths were all square, and we 
might compare a furnace with a rectangular hearth 
2ft. by 2ft. with the now existing monster 
cupolas of Cleveland and the United States. It 
was sometimes asked why in the Midlands they were 
so old-fashioned and did not increase the height of 
their furnaces. The reason he thought was to be 
found in the greater friability of the fuel. 

Sir Lowthian Bell, in replying to the questions 
put, said that, in regard to the question raised by 
Dr. Tilden, no doubt some of the figures he had 
quoted would be open to question to a certain 
extent. They were, however, taken from the best 
authorities. He agreed as to spongy ore requiring 
a different treatment, but this did not apply to the 
quantity of heat. More importance was often 
attached to the pressure of blast than it deserves, 
and this factor was greatly influenced by the nature 
of the materials and their penetrability by the 
blast. In fact, he would say that the heat in 
entering the furnace might be higher with a lower 
rather than a higher pressure of blast, which would 
be due to the greater expansion of the air on leav- 
ing the tuyeres. Dr. Tilden had said that coal was 
not dealt with, but he, the speaker, had confined 
himself to a consideration of coke fuel because he 
wished not to encumber the question with subsidiary 
details, as would be the case if he took the more 
complex form of fuel. As to Professor Roberts- 
Austen’s question, no doubt cyanogen does play an 
interesting part in blast furnace economy, as was 
shown by actual observation and by laboratory 
research. He would be glad, however, if he could 
tell them how cyanogen was formed in the blast 
furnace. The mode of charging had been referred 
to, and that, without doubt, did effect the result, 
but the question was a very wide one and would 
take too long to discuss on that occasion. Pro- 
fessor Turner had gone into the historical question; 
Sir Lowthian had avoided that, because he did not 
think it came within the scope of the present dis- 
cussion, the subject of which was the working and 
chemistry of blast furnaces as now existing. Had he 
been opening up the historical aspect of the subject 
he need not have invoked the aid of such a very old 
gentleman as the one mentioned by the professor, 
for he himself had seen an iron furnace working 
in Savoy where the product was but 15 tons a 
week. In Wales, when Sir Lowthian was a young 
man, he remembered that the furnaceman got a 
new coat when the output of a furnace reached 50 
tonsa week. He could not say what extent of 
wardrobe the furnaceman ought now to receive 
when the product was 2000 tons per week. 

The President, in summing up the discussion, 
said he was struck by the necessity that was proved 
to exist for necessary space and time being allowed 
in which the combustion should take place. In the 
early days of the Siemens furnace he had met with 
failure through not paying sufficient attention to 








that point, for he had knocked down the walls of 
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the furnace and enlarged the combustion space, and 
had converted an ill-working furnace into one which 
gave satisfactory results. The same thing applied 
to boilers, and more especially marine boilers, 
which were often deficient in this particular. The 
tubes began too soon, and there was not space 
and time enough for the gases properly to combine 
before they were reduced below the necessary tem- 
perature. It was an example that engineers must 
study Nature’s laws, which were as true of the 
blast furnace as they were of the furnace of a steam 
boiler. 
Hypraviic Ratmway. 

Sir Douglas Galton next read a paper in which he 
described the Chemin de fer Glissant. There was, 
as, no doubt, most present were aware, a working 
example of a new, or rather unusual type of rail- 
way at the Paris Exhibition. He had asked M. 
Barre to send him some particulars in order that 
he might embody them in a paper to be read before 
the section. As we fully describe and illustrate 
this railway on another page of the present number 
we need not here give an abstract of Sir Douglas 
Galton’s, but may proceed to deal at once with the 
remarks made upon it. 

Sir Frederick Bramwell, in opening the dis- 
cussion, said that one or two points struck him with 
regard to the ‘‘ skates” upon which difficulties might 
arise. Firstly, the skates must be level with the 
rails otherwise there would be a great escape of 
water on one side and friction on another. The 
connection, or point of bearing, between the skate 
and the pillar on which the carriage rests was 
not fixed, but Sir Frederick pointed out that it was 
above the point of contact with the rail. In 1863 
he had seen in the United States what might be 
regarded as a marine parallel to this invention. It 
was an attempt to diminish the friction of steam- 
boats in the water by blowing a film of air between 
the bottom of the boat and the surface of the water. 
Such a boat made the journey from New Jersey to 
New York in connection with one of the ferries for 
several years. There was no doubt that the boat 
went with less power applied to the paddles, but it 
was found that the power required to provide the 
compressed air was just about equal to what was 
saved in driving the paddles, and; therefore, the 
thing was not continued. He thought this was 
germane to the present subject, as showing that the 
principle of introducing a film of material between 
two surfaces was tried a good many years ago. 
According as the friction of a train on the level 
was diminished, the more vital it became not to 
deviate from the level. As to the practicability of 
the scheme, one never knew what would come into 
use. If any man had predicted what would come 
of electricity years ago, he would have been called 
a madman. But electricity has come largely into 
commercial use. He had calculated the weight of 
water that would be required to supply the film of 
water between the skates and the rail so as to keep 
the train afioat. This was a very heavy item, but it 
did not appear to be allowed for in calculating the 
performance although it had to becarried. He did 
not think the germs of commercial use were in the 
scheme, but he thought it was a very interesting 
application of science, even if only in an experi- 
mental way. 

Professor Unwin referred to the work done by 
Girard in the field of hydraulic engineering. The 
interposition of water to reduce friction of bearing 
surfaces was not unknown, as it had been applied 
in the case of a revolving shaft. It was claimed 
that rolling friction was eliminated in this inven- 
tion, but the pressure of the atmosphere was much 
more important, and would, irrespective of other 
considerations, quite upset the calculations put 
forward supposing the train were travelling at the 
rate of 140 miles an hour, for if the rolling friction 
were 6$ tons the air pressure would be then 80 tons. 

Mr. G. R. Bodmer drew attention to the fact 
that the hydraulic railway in the Paris Exhibition 
began and ended with anincline. The railway was 
very short, and difficulties that would occur in 
actual practice might not be present. He would 
ask whether it was in the power of the engine 
driver to regulate the supply of water so as to give 
additional power on inclines or when the load 
varied. There was a certain condition under which 
a turbine would give a maximum efficiency, and if 
the work were laid out to obtain the efficiency any 
failure to reach the standard or any excess of 
power required would result in loss. It was 
therefore advisable to have the duty constant, but 
this did not seem possible in actual practice. He 





supposed that the vanes of the turbine could not be 
adjusted. The great objection, however, would be 
the enormous first cost of such a line and the pump- 
ing stations necessary to operate it. 

Mr. Beauchamp Tower spoke of the fluid resist- 
ance that there would be in the film of water 
between the skates and the rails. The late Mr. 
Froude had said that a square foot of the immersed 
area of a vessel travelling ten miles an hour would 
give a resistance of 1 lb., and at 140 miles an hour 
of the proposed train it would be a very important 
item which should be well considered. There was 
another difficulty he could not quite solve in his 
own mind. If the train was going 140 miles an 
hour it would be travelling as fast as the jet issued 
from the hydrants, and there would therefore be no 
propulsive effort exerted at that speed. 

Mr. Beaumont said that the advantage of the 
system existed in the gain between pumping water 
and getting rid of the rolling friction. Professor 
Osborne Reynolds asked if there would not be 
danger of the train jumping off rails, for trains were 
very apt to jump if the wheels were skidded. 

In reply to the discussion, Sir Douglas Galton 
said that he regretted he could not answer all 
the questions or meet the objections brought 
against the system. With regard to the point 
as to variation in power required, which had 
been raised by Mr. Bodmer, it was proposed 
to place the hydrants at closer intervals on 
inclines; when the gradient was 1 in 16 they 
occurred at every 7 metres. No doubt with a very 
light train the efticiency would not be at its 
maximum, but the work would be laid out to meet 
the most probable conditions. The cost with the 
hydraulic system was calculated as 24 kilos. of coal 
as compared with 420 kilos. of coal required for the 
ordinary railway. That was not taking into con- 
sideration the water that had to be carried for the 
skates. For long distances a tender would have to 
be taken to supply the water. 

The President in summing up the discussion said 
that half a millimetre of water would allow the skate 
to be very near the rail. Whether the film would 
be enough to keep the rail clean he could not say, 
but a little grit between might give a nasty jar. At 
any rate the system was one of those things it was as 
well not to prophesy about unless one was sure. 

Professor W. C. Unwin next read a paper on 
‘“‘The Strength of Alloys at Different Tempera- 
tures.” As we shall print this in an early issue, 
and as it was followed by no discussion, we may 
pass on to the next paper. 

This was a contribution from Mr. C. E. De 
Rance, the secretary of the Underground Water 
Committee of the British Association. The subject 
was 
Recorps oF River VotumEes AND FLoop LEVELS. 

The basis of any legislation for the amelioration 
of floods should be, the author said, an accurate 
knowledge of the levels reached by the dry weather 
flow, the average flow, and the flood condition of 
our streams, extending over a long period ; at 
present such information is rarely obtainable, and 
except in water works drainage areas, but few ob- 
servations exist as to the actual volume of water 
run off daily by the rivers of this country. A _ per- 
manent record of the height of floods, and the 
volume of the daily flow of our streams, is a matter 
of national necessity, and such records could easily 
be obtained by the County Councils throughout the 
kingdom. Were gauges painted on the county 
bridges by the county surveyors, a record could be 
made as least once a day by the county police on 
their ordinary rounds. If the feet on the gauges 
were painted with the actual height above the 
ordnance datum, it would facilitate comparison. 
At important points on large streams automatic 
recording appliances might be placed under the 
direct charge of the county surveyor, who at such 
points might daily ascertain the number of cubic 
feet of water carried down. Where a river basin 
extends through two or more counties, the pro- 
vision for joint action of a ‘‘ Watershed Board” 
seems to be already provided for, or suggested, by 
the Local Government Act of last year. The author 
hoped the committee of the section would think 
the matter of sufticient importance to bring it before 
the Council, and that they would be inclined to 
concert such measures as would bring his sugges- 
tions, or a modification of them, before the Local 
Government Board, with the view of their giving 
the necessary sanction for such observations being 
earried out by the county officials. 





In the discussion which followed the reading of 
this paper, the President, Mr. Anderson, pointed 
out how much in advance of us the Egyptians are 
in the matter advocated by the author in his paper. 
An engineer by going to the proper office could 
always obtain a record of the height of the Nile, but 
in this country no records are kept, and we have to 
trust to the questionably accurate authority, the 
memory of the oldest inhabitant. 


HEATING AND PowER Suppty. 


Mr. Wilson W. Phipson next read a paper on 
‘*Central Heating and Power Supply,” taking the 
Boston, U.S., installation, which is on the Prall 
system, as his subject. The scheme has been in 
successful operation since 1887 in Boston, and is in 
the hands of the Boston Heating Company. This 
system* consists in the constant circulation of water 
at a high temperature and pressure (viz., at 400 deg. 
Fahr., and 250 lb. on the square inch) from the 
batteries of boilers at the central station through 
the supply mains, and back to the boilers by means 
of the return mains, the circulation being main- 
tained by means of pumps. The scope of the 
system was next entered upon, and the method of 
determining the amount of heat or power supplied 
to the consumer was described. With regard to 
the loss of heat by radiation, it had been reduced 
to a minimum by covering the mains with a non- 
conducting material, reducing the internal tem- 
perature of 400 deg. of the pipe to 110 deg. on the 
outside of the covering. The construction of the 
pipe trenches, or conduits, was described, together 
with the sizes of mains. The details of the con- 
struction of the mains were also given. The 
expansion joints used are fixed at every 100 ft. to 
150 ft.. as well as one where the main changes 
direction, and of the special connection used in 
coupling the pipes together. Service boxes to 
supply three houses are fixed under the footpaths, 
which are connected to the mains by a pipe 1 in. in 
diameter. From these boxes the house supply is 
taken by means of copper pipes fin. to 1 in. in 
diameter. At the end of the copper pipe, and 
inside the house, is fixed a vessel called a ‘‘ con- 
verter,” whose use is to permit the water to expand 
into steam, the pressure of which is controlled by 
means of a reducing valve fixed on the copper pipe 
before it enters the converter. From this converter 
the house services are taken. If a supply of both 
heat and power is required, double or compound 
converters are used with two reducing valves, the 
power being taken from one and the heat from 
the other. The pumping and boiler capacity of 
the central station were given, together with the 
latest additions to insure economy of labour. 

In the discussion which followed, Sir Frederick 
Bramwell said that the question of transmission of 
power was becoming more important every day. 
There were three ways practicable for power distri- 
bution, viz., this hot-water system, a steam system, 
as in New York, and gas. It would be a ques- 
tion whether electricity and other vehicles would 
come on later. It would be a desirable thing if 
papers could be read giving details of cost. There 
was no doubt that many of the schemes proposed 
were practicable from an engineering point of view, 
but the problem had now become one of finance 
rather than science. 

(To be continued.) 





THREE-THROW HYDRAULIC PUMPS. 

THE pump, of which we give a perspective view on 
page 356 of the current issue, represents one of two sets 
of three-throw pumps made by Messrs. Ernest Scott 
and Co., of the Close Works, Newcastle-on-Tyne, for 
the River Wear Commissioners, these pumps being 
used in connection with the hydraulic machinery for 
opening the dock gates of the No. 3 Gateway at Sunder- 
land. The pumps, which were designed under the 
direction of Mr. H. H. Wake, the engineer to the 
River Wear Commissioners, are of very substantial 
construction throughout, as will be seen from the 
illustration. They have three rams 2}in. in diameter 
with 7in. stroke. The pumps are of gun-metal and 
placed side by side and mounted cn a very deep and 
substantial bedplate. The rams are of gun-metal 
working in leathers and hemp packing. 

The gland is of somewhat special construction, the 
outside of the pump barrel being screwed and the 
glands screwed on to it loose. A gun-metal ring is 
placed inside the stuffing-box, and enables the gland to 


* A complete account of the installation at Boston 
appeared on pages 259 and 290 of the present volume of 
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be screwed without turning the ring and destroying 
the packing. 

The crankshaft is of steel turned out of a solid forg- 
ing, the bearings being 33 in. in diameter by 7 in. long 
and the crank-pin bearings 3} in. in diameter by 5} in. 
long. The connecting-rods are also of steel fitted with 
heavy marine brasses at the crank-pin end and a steel 
gudgeon at the fork end. The steel crosshead which 
screws into the gun-metal rams is bushed with 
phosphor-bronze, and carries a tail-rod working in a 
cast-iron guide bushed with gun-metal. 

It will be noticed that the countershafting which 
carries the driving pinion runs entirely under the con- 
necting-rod, and is thus out of the way. This shaft is 
also of steel, and is 2? in. in diameter with bearings 7 in. 
long ; the gearing is of the helical description, 4 to 1, 
the countershaft making 160 revolutions per minute 
and the pumps 40. The two pumps combined are 
capable of delivering from 36 to 40 gallons of water per 
minute at a pressure of 750 1b. per square inch, and are 
doing this work most satisfactorily. The driving 
power consists of two 9 horse-power Griffin gas engines, 
which drive direct on to the countershaft of the pumps, 
and are capable of generating sufficient power to work 
easily and run with great steadiness and regularity. 


UNIVERSAL DRILLING, BORING, AND 
TAPPING MACHINE. 

THe machine illustrated on page 357 has been con- 
structed by Mr. Asquith, Halifax, for a London firm 
of electric light engineers. It is adapted for drilling 
holes from lin. in diameter upwards, and can bore 
up to 18in. in diameter and tap holes up to 4in. 
The spindle of the machine is of steel 4in. in dia- 
meter, and is fitted with a variable self-acting feed 
with a range of 3 ft. in either direction. It is also 
provided with a quick motion for rapidly withdraw- 
ing or advancing the tool, and can moreover be 
readily secured in any position for surfacing. The car- 
riage carrying the spindle is balanced and can be raised 
or lowered into any desired position very rapidly, the 
greatest height of the spindle from the table being 4 ft. 
The steadying standardshown to the right of theengrav- 
ing can be traversed across the bedplate by the gear- 
ing shown above it, and the bearing itself is adjusted 
vertically in the same way. By loosening the holding 
down bolts the standard can be shifted longitudinally 
on the bedplate, which is a heavy cast-iron table 
measuring 10 ft. by 5 ft. planed on both face and 
edges. The machine illustrated has been designed for 
dealing with work of medium heaviness, but can of 
course be made larger if desired. It weighs 6 tons. 











CRANK-PIN TURNING AND CUTTING-OUT 
MACHINES. 

WE give on page 360 engravings of a couple of 
useful tools which are shown at the Paris Exhibition 
by the Grand Central Railway of Belgium. One of 
these, represented by Figs. 1, 2, and 3, is a machine for 
re-turning crank-pins, while the other, shown by Figs. 4 
and 5, is a machine for cutting off the rivetted counter- 
sink at the inner end of a crank-pin, so as to permit 
of its removal from the wheel boss. 

As will be seen by reference to Figs. 1 and 2, the 
tool-holder in the case of the crank-pin turning 
machine, is mounted so as to travel longitudinally in a 
slot in a cylindrical shell, which is furnished with 
conical end bearings, and which is provided also with 
external teeth gearing into a pinion fixed on a shaft 
carrying a flywheel and crank handle by which the 
machine is operated. The manner in which the revolv- 
ing shell is supported and the mode in which the whole 
apparatus is mounted on the wheel to which the crank- 
pin belongs, are so clearly shown by our engravings 
that it will be unnecessary to describe them further. 
Fig. 3 shows the various forms of cutting tools 
employed. The machine does its work well, and is 
found to be a very useful one. 

The construction of the cutting-out machine is also 
so plainly shown by Figs. 4 and 5 that but little 
description will be necessary. In this case it will be 
seen that the bracket carrying the cutting gear is 
clamped on the axle, and the geared wheel carrying 
the tool-holder runs between a dead centre on this 
bracket and a centre entering the centre hole of the 
crank-pin. A starwheel gives the necessary feed to the 
tool. This is also a handy little contrivance and enables 
the work to be done more quickly and better than it 
can be performed by the use of the hammer and chisel. 








SUPPORTS FOR TELEPHONE WIRES AT 
THE PARIS EXHIBITION. 

THE name of M. O. André is well known in France 
as an architect; it is he who designed the pavilion 
of the Société Générale des Téléphones at the Paris 
Exhibition, and he is also the inventor of a system 
of supports for use of telephone wires. M. André 
possesses at the Porte de Neuilly two distinct fac- 
tories, one of which is devoted to constructions in 
iron and the other to those in wood; from these 
factories have been sent out a large number of 
structures either of wood or iron, or of beth com- 








bined ; the speciality of the establishment is in fact 
the construction of light and portable buildings, of 
which the pavilion of the Telephone Company is a good 
example. The Exhibition contains several other 
specimens of this class of work scattered around the 
Champ de Mars, the Trocadero, and the Esplanade des 
Invalides. A few of them are of sufficient interest for 
us to refer to in general terms. The pavilion of the 
the Société Générale des Téléphones is a good example 
of a mixed construction in iron andwood, and shows the 
— of many special details in design and fitting 
followed by the works at Neuilly ; it occupies an area 
of about 3200 square feet, and contains 3500 cubic feet 
of wood and 10 tons of iron. It is surmounted by a tele- 
phone turret constructed to carry 300 wires and 100 
cables. Amongst other examples of the same kind of 
construction we may mention the great winter garden 
in the Trocadero made wholly in iron ; the Roumanian 
restaurant, built from the sketches of M. Lancelat, of 
iron and wood combined; and the staircase in the 
ogg of the Argentine Republic, designed by M. 
allu, the architect of the building. Ourprincipalobject 
now is, however, to describe the telephone turret over 
the Telephone Company’s pavilion, the design of which 
is entirely due to M. André, who during the last eight 
years has made a speciality of telephone fittings, 
commencing with an installation at Rheims under the 
supervision of M. Cail, director of the Paris district of 
posts and telegraphs. On this occasion M. André had 
a good opportunity of studying questions connected 
with auxiliary materials and fittings for telephone 
installations, such as posts, brackets, fastenings, stays, 
&c., and the designs which he introduced are now 
—— used in France with but little modification. 
he turrets such as are shown over the telephone 
pavilion are usually erected above central stations ; at 
first these structures were strongly stayed, but by a 
subsequent improvement they were made self-support- 
ing by a system of double hoops and internal bracing, 
by which they are rendered sufficiently strong to resist 
any strain brought upon them even when the different 
parts of the turret are unequally loaded ; when he was 
intrusted with the construction of such a turret for 
the central staticn of Madrid to carry 800 wires and 
300 cables, M. André introduced a slight modification 
from a previous type, by which the cables and wires are 
arranged in such a way as to protect them yr pres 
from the rain; the illustrations on page 361 will show 
the manner in which this condition can be realised. 

The characteristics of the structure are (1) that the 
number of pieces is limited to the smallest possible 
quantity ; (2) that they are interchangeable, so that 
without any fitting they will enter into the composi- 
tion of any support whatever ; (3) that the most suit- 
able sections of iron are chosen, and are arranged under 
the most favourable conditions for resistance ; (4) that 
rivetting and bolting are avoided as far as possible ; 
(5) that each support is composed of two elements, 
the first, the upright or staff being always of the same 
form, and varying only in length, while the second, 
the foot, is capable of being placed in various 
manners and easily modified according to circum- 
stances ; (6) that bolts are not used except to bind 
together the pieces, and that the junction and square 
setting of the pieces are obtained by a double arrange- 
ment of bars; (7) that the addition of new insulators 
and the removal of old ones are always possible on 
account of the double arrangement of the posts and 
crosspieces. 

An inspection of our illustration will show how 
these requirements are realised in practice. Figs. 
1, 2, and 3 show the installation of posts and insu- 
lators on the roof of a telephone exchange in the 
form of a ‘‘ tower of concentration.” This consists of 
a number of uprights of channel iron, bound together 
by circular double ties or hoops, also of channel iron. 
The insulators are mounted on the uprights, and are 
connected to the interior of the exchange by rubber- 
covered conductors. A spiral staircase gives access to 
the tower, its opening being closed by a cover sus- 
pended from a cord which carries a counterweight at 
its other end. Sometimes there is an external gallery 
around the tower. 

All single posts are formed of two channel irons 
bolted together with distance-pieces and a foot provided 
with bolt-holes by which it may be fixed. Fig. 6 
shows one form of foot and Fig. 9 another, the latter 
being designed for attachment to a flat surface, such as 
the top of a wall, and the former to a vertical surface, 
such as the side of a wall. When the number of insu- 
lators is moderate, each is mounted on a bent stalk 
(Fig. 5). These stalks pass between the two channel 
irons forming a post, and are secured by large washer 
plates and nuts. In some cases a wire strain- 
ing device is combined with the back plate. When 
the number of wires is large double channel iron cross- 
bars are fitted to the upright posts (Fig. 8), and 
upright insulator stalks are bolted between them. Two 
or more posts may be combined to form a frame, the 
various units being capable of being built together in 
many different ways, and without the aid of special 
fitting pieces. Fig. 7 shows a stay which can be used 
either as a strut or a tie. 





MISCELLANEA. 

Tur Mayor of Philadelphia has sent some of the 
Schuylkill River water to Germany for analysis, to deter- 
mine whether it really is unfit for domestic use He 
defends his action on the absurd plea that he could not 
obtain an unprejudiced report from American chemists. 


A tramcar line is being constructed in the Argentine 
Republic to connect Buenos Ayres with the outlyin 
districts. It will be 200 miles long, and is to be a 
- horse traction, as it seems fuel is dear and fodder 
cheap. The rolling stock will consist of five sleeping cars 
each 18 ft. long and containing six beds, four two-storied 
carriages and twenty platform carriages, six ice wagons, 
four cattle trucks, and 200 goods vans. 


A cable recently removed from a Californian cable-road 
after a run of twenty months’ duration, was thinned 
down fin. Originally it was 1} in. in diameter, and 
weighed 44,604 lb., its length being 17,513 ft. During its 
life it ran 19 hours a day at a speed of seven miles an hour, 
its total mileage before removal being therefore 79,800. 
The cable was composed of six strands of steel wire 
cables, each containing nineteen wires varying from 6 to 
8 W.G. twisted round a hempen core § in. in diameter. 


The lighting of the Terni Steel Works, which cover an 
area of nearly 48 acres, is effected by 100 are and 1200 

low lamps. The arc lights are fixed on posts 33 ft. high. 

‘here are in all 40 are light circuits. The glow lamps 
are of high candle-power, and a certain number of them 
are movable. The current is supplied to the are light 
circuits by twelve dynamos of 10 horse-power each, which 
are worked by turbines. For the incandescent hghting 
two dynamos, each of 75 horse-power, are poo nl also 
driven by turbines. 


It is satisfactory to learn that the 38-ton gun which 
recently burst on board the Ajax is not one of the new 
type breechloaders, but is said to be a good specimen of 
the old muzzle-loading guns. The cause of the accident 
is not yet known, but in many of these old guns the A 
tube is made in more than one piece, and there is there- 
fore always a danger that one piece may turn round 
relatively to the other, blocking up the rifle grooves at the 
joint, and causing the projectile to stick, and it is not im- 
probable that this has been the case with the Ajax’s gun. 


Messrs. Richard and Henry Green, Blackwall, have just 
secured the order to build for the Bosphorus Steam Navi- 
gation Company, of Constantinople, two steel paddle 
steamers for passenger service to run from Constanti- 
nople. These vessels are somewhat similar to three 
built for the same company by Messrs. Green in 
1872, which have proved a great success. They will 
be rather larger, however, than the last steamers, and 
each will be handsomely fitted throughout for about 
850 deck passengers. The machinery will be constructed 
by Messrs. John Penn and Sons, of Greenwich, who 
» engined the last steamers built at Blackwall, and 
ample power will be provided for maintaining the high 
speed required on the service. 


The evening classes of the City and Guilds Technical 
College, Finsbury, re-open on Monday, September 30th. 
Instruction is given in the Applied Art Departmené in 
technical painting, modelling, and designing art metal 
work, furniture design, and cabinet-making. Special 
courses are given for carpenters, plumbers, bricklayers, 
metal plate workers, and the huilding trades generally. 
Classes are also held for those engaged in electrical, me- 
chanical, and chemical industries. In connection with all 
the courses of lectures, there is a corresponding course of 
practical instruction in laboratory, workshop, or drawing 
office. The main object of the college is to impart sound 
instruction to prepare students more for industrial pur- 
poses than for examinations. The fees vary from 6s. to 
30s. for a period of about eight months. Apprentices 
under twenty are admitted at half fees. 


The American Elevator Company have been instructed 
to carry out the elevator service in the extension of Queen 
Anne’s Mansions, of which Mr. E. R. Robson is the 
architect, and Messrs. Lucas and Aird are the contractors. 
There are to be no less than twenty-seven hydraulic 
elevators in this building, five of tn | are to be large 
passenger machines, running to the full height of the 

uilding and having therefore a rise of 140 ft. each. 
These machines will Rise a greater rise than any elevators 
erected in England, although the American Company 
have machines running in America to greater heights, and 
it is well known that the elevators of the Eiffel Tower, 
manufactured by this company, have a rise of over 400 ft. 
The same company have been instructed to carry out the 
elevators for Albert Gate Mansions, a new block of flats 
now being erected by Messrs. J. W. Hobbs and Co., in 
Hyde Park. The standard hydraulic machine is to be 
used throughout in both cases. 





METALLURGY IN THE SOUTHERN States.—The production 
of pig last year in Tennessee, Georgia, and Alabama 
amounted to 756,802 tons. The output of —— West 
Virginia, and Maryland, was 310,234 tons. The relative 
importance of southern metallurgical industry may be 
estimated by the fact that the output of pig last year in 
Pennsylvania was 3,589,186 tons. 





CHICAGO AND NorTH- WESTERN RAILROAD.—In 1878 the 
Chicago and North-Western Railroad had 2037 miles of 
railroad in operation, and the net profit acquired was 
7,130,117 dols. In 1888 the extent of line worked was 
4178 miles, and the net profit acquired was 10,026,759 dols. 
It will be seen that, in consequence of continued reduc- 
tions in freight rates, mileage has grown much faster 
than profit. 
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DRIVING GEAR FOR TRAVELLING CRANES. 
CONSTRUCTED BY MESSRS. DAVY BROTHERS, LIMITED, ENGINEERS, SHEFFIELD. 
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We illustrate above a 10-ton travelling crane 
constructed by Messrs. Davy Brothers, Limited, Park DUVEAU’S ENGINE SPEED REGISTER 
Iron Works, Sheffield, and designed to do the lighter ° 
work in a large machine shop which was already 
equipped with a 60-ton crane by the same makers. The 
construction of the crane was influenced by the fact 
that the extreme width was limited to 7 ft. The fol- 
lowing are the various speeds ; 

Feet per 


Minute. 
Travelling speed... et re $e 100 
Cross traversing speed sce ae ae f24 
Hoisting and lowering speed —_... os 54 


The chief interest of the design lies in the means for 
communicating the motion of the longitudinal shaft to 
the crane, and the motion of the cross-shaft to the crab. 
The usual arrangement of a square or grooved shaft 
with its unsatisfactory tumbler bearings has been 
abandoned for a plan patented by Mr. Charles Davy. | 
This consists in fixing a number of spur pinions at 
equal distances on the line shaft, and in applying to 
the moving body which has to be driven a spur drum 
long enough to come into gear with one pinion before | 
leaving the preceding one. In the engraving it is the | 
shaft which drives the hoisting and racking motions | 
which is thus equipped. One advantage of this arrange- | 
ment is that the bearings can be equipped with caps | 
and lubricators, and consequently the shaft may Be | 
run at a relatively high speed, and may therefore be | 
lighter. — ; 

The weight of these cranes, of which several have 
been made and have answered admirably, is about 
30 tons, and they lift up to 40 or 50 per cent. above the | 
nominal capacity. 
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DUVEAU’S SPEED REGISTER. 

Tue annexed illustrations, and those on page 368, | 
are of a speed register, designed by M. A. Duveau, | 
of Rouen, and exhibited by him at the Paris Exhibi- | 
tion. In describing the apparatus we borrow largely | 
from the inventor’s own description. He says that | 
hitherto nearly all speed-recording instruments depend 
on centrifugal force, which involves the use of masses | 
in motion that cannot change the condition of their | 
movement instantly under the action of an increase | 
or diminution of speed; hence follows a retardation or 
an exaggeration in the records made, The instrument | able. In other words, the mechanism of the instru- ;two speeds. The two perspective views (Figs. 1 and 
we are describing depends for its action on a mecha-| ment determines the positions of a needle, taken |2, page 368) show the back and front of this recording 
nical combination giving the proportional of two under the influence of a fixed and of a variable speed, | apparatus, and Figs. 3 and 4 illustrate its construction. 
speeds, one of which is constant and the other vari- | the position varying with the proportions between these | The friction wheel G that carries the needle is affected 
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THE GIRARD HYDRAULIC RAILWAY; PARIS EXHIBITION. 


(For Description, see Page 371.) 
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by the two discs P and P!, the axes of which do not 
lie in the same plane, so that the discs are eccentric to 
each other ; upon this eccentricity depends the move- 
ment called by M. Deveau the proportional motion. 

The apparatus has, therefore, three points of rota- 
tion ; the centre X of the disc P, the centre X! of the 
disc P', and the centre C of the friction wheel G. The 
disc P is driven by the machine whose speed is to be 
recorded, while the disc P! is moved at an absolutely 
uniform rate by the motor of the apparatus; the 
former is called iy the inventor the engine disc, and 
the latter the controlling disc ; these are driven in 
opposite directions. The indicating needle is mounted 
on the axis of the friction wheel G. 

When the discs revolve at equal velocities, and the 
wheel G has fallen to its mean position, that is, mid- 
way between the centres X and X! (see Fig. 5), it will 
be influenced by the disc P in the direction of the 
arrow V with a speed corresponding to the radius 
X G; and by the disc P! in the direction of the other 
arrow with a speed corresponding to the radius X! G!, 
so that the influence of one balances that of the other, 
and the needle will remain stationary. Under these 
conditions the apparatus would be working at the zero 
point, assuming the various parts to be in proper 
order. But if the disc P revolves faster than P', the 
friction wheel G will be moved towards the point G*, 
approaching the centre X and receding from the centre 
X!. By this change the tangential speeds of the 
points of contact will be modified—that of the disc P 
will be reduced because the length of the radius is 
smaller ; that of P! will increase for the opposite 
reason ; the maximum point of difference is of course 
on the line Y (Fig. 5).. If the differences in speed of 
Pand P! are not excessive, the friction wheel will 
gradually find for itself a point of rest, where the 
speeds of the pointsof contact with both discsisidentical, 
and the position it then assumes will indicate the pro- 
portional speeds of Pand P'. If V and V! represent 
the speeds of the discs, then 

VxX Gl=V!x X! Gi, 
or 

V:Vi=X!1G!:XG!; 
Then C— the angle G!C Y will be the measure of the 
proportion of differences in the speeds of the discs. If 
the disc P revolves more slowly than P', the friction 
wheel G will move towards V', and the proportions of 
the radii will be modified in the opposite direction to- 
wards the point G*, then 


V: Vi=XG?;: X!1G3 
The following is M. Duveau’s calculation of the 


angle C. 

Let aa, Fig. 6, represent the half eccentricity of the 
discs ; } the distance of the wheel G from its centre of 
movement ; and ¢ and c! the distances of the points of 
contact of G from the centres of the discs, C=the 
angle GC X. 

It will be found that 


(6) 

a+b? or. ey 

2ab 1+(5 ) 
cl 


In the construction of the speed recorder ah ecceii: 


tricity of 7; millimetres has been adopted, equal to 
one-tenth the length of the arm of the friction wheel 


Cos C= 


(75 millimetres) or 2a— Te and the angle C has been 


calculated for the positions representing 1, 2, 3, &c., 
revolutions of difference more or less on 100 revolutions, 
that is to say, for a uniform speed of 100 revolutions 
of the disc P!, and of 91, 92, 93, &c., and 100, 101, 
102, to 110 of the dise P. The following Table gives 
the values of the cos Cand of the angle C, the dis- 
placement of the point corresponding to the angle 
C, the arm of the lever operating it being 40 milli- 
metres, the differences of these displacements. 














| 
Proportion | a ae 
per Cent. | | 3 ‘| ino: 
| i 
| deg. m. 8. mill. 

91 0.942672 19 29 41 37.70688 | 4,34812 
92 0.833969 33 29 29 33.35876 | 4.30888 
93 0.726247 43 25 38 29.04988 | 4.26948 
94 0.619510 | 51 43 Il 24.78040 | 4.22980 
95 0.513765 | 59 5 6 20.55060 | 4.19001 
96 0.409013 | 65 51 25 16.36052 4.15016 
97 0.305259 | 72 13 34 12.21036 | 4.11018 
98 0.202504 | 78 18 59 3.10012 | 4.07014 
99 0.100751 | 84 13 3 4.03004 4.03004 

100 0.000000 org @ 0.000000 
101 0.099748 84 16 31 3.98992 | 3.98992 
102 0.198495 78 33 36 7.93980 | 3.94988 
103 0.296241 72 46 «#5 11.84964 | 3.90984 
104 0.392986 | 66 51 34 15.71944 3.86980 
105 0.4887336 | 60 44 33 19,54934 3.82990 
106 | 0.583486 54 18 14 23.33044 3.79008 
107 0.677245 47 22 16 27.08980 3.75036 
108 0.770015 39 38 41 30.80060 | 3.71080 
109 | 0.861799 30 28 51 34.47196 | 3.67136 
110 0.952602 17 42 40 38.10408 | 3.63212 








| 








The apparatus is provided with a dial 210 millimetres 


(8.26 in.) in diameter, the circumference of which is 
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divided according to the angles C. The difference in 
speed from 100 to 101 is marked by a division of 
.39 in. ; the subdivisions by tenths indicate the dif- 
ferences of yo'95, and smaller differences can be read up 
to one-fifth of a millimetre. The divisions of course 
vary in width ; thus between 109 and 110 it is .91 in., 
so that on this part of this scale the readings can be 


1 P ° 
made up to 10,000" In addition to the readings of the 
scale, the apparatus supplies means for obtaining dia- 
grams in which the lateral en are in propor- 
tion to the differences in speed. 
The axis of the spindle carrying the friction wheel 
G traverses eccentrically the spindle of the disc P, and 
at the end of the former is carried the lever R (Fig. 4), 
which is connected to a rod carryingapencil, and guided 
by a = motion; this is shown clearly in Fig. 1. 
The displacement of the pencil corresponding to the 
angle C is then (see Fig. 6) for one position 
F D=b = Roos C, 
for the other position it is 
F! D! = b! = Roos Cl. 
If the adjustment is correct 
Ros C 
Kos Cl 
ought to represent the pomnertios: of differences of 
speed, Taking an example from the Table, M. Duveau 
gives the following illustration : 
For 94 per cent. R cos C = 24.78040 
% ,, R cos C = 20.55060 





Difference... ... 4.22980 
101 per cent. R cos C = 3.98992 
102_—éi,, R cos C = 7.93980 

Difference... ...  3,94988 


Now the differences in speed are ; between 94 and 
95 percent. = ,¢; and between 101 and 102 per cent. 
=y},. Therefore 


bx? rb = 4.22980 : 3.94988 


and 
4.22680 x94 _ 9 ggee4 
101 sis ae 
Difference 0.01324 millimetres. 


or y}5 millimetres, which is less than the width of a line 
traced witha pointonsmoked paper. In order toavoid the 
error due to the influence of the connecting-rod between 
the lever and the pencil, the centre of the pencil is not 
ope at the same height as the centre of the disc, 
yut on the line d' p!, Fig. 8, which divides the versed 
sine of one-fourth of the circumference dae in two 
equal parts; the movement within the arcs ad and 
ae gives a uniform motion to the pencil; beyond d 
and e the influence is not felt, as the connecting-rod 
scarcely rises out of the horizontal. 

It has been already explained that the friction wheel 
G occupies the position G! (Fig. 5) when the disc P is 
the faster, and the position G* when it is the slower of 
the two. On the lower half of the circle are the 
symmetrical points G* and G4. At first sight it does 
not appear evident why the friction wheel should not 
assume these latter positions, which would, of course, 
render the instrument useless. It is clear that the 
wheel moving from the point G towards G' when the 
speed of the disc P is increased is influenced by two 
radii, the proportion of which varies with the propor- 
tion of the speeds of the discs, and under these 
influences it invariably finds a point of rest around 
which it oscillates as it is affected by the variations of 
the speed. But supposing that the wheel was shifted 
round to the point G*, if the speed increases the wheel 
would be drawn towards G4, where the distance of the 
wheel from the centre X increases. But the speed of 
the disc P is already assumed to be greater than that 
of P', and the tangential speed would be still more 
increased by the increase of distance resulting from the 
displacement of the friction wheel towards V. Thewheel 
would consequently pass through the quarter-circle 
G4, rise beyond Y, and find its definite position about 


the point G'; for the same reason, if the speed V is less- 


than the speed V', and the wheel were placed at the 
point G4, it is cena drawn round into its position 
around G?. It is therefore the direction of movement 
that determines the side of the circle that the friction 
wheel should occupy, and the crank lever to which the 
pencil rod is attached must consequently occupy a fixed 
position. 

The movement of the dise P' and that of the drum 
carrying the paper correspond ; it is evident that this 
movement must be absolutely regular and continuous. 
The disc is driven through gearing by a small electric 
motor E, Fig. 4, which in the instrument exhibited 
consists of two electro-magnets, the four poles of which 
form a cross; each magnet has a separate circuit. 
One end of each wire goes to the song the 
other end of one wire goes to the spring R, and 


the other end of the second wire to the spring R'; 
the battery current can therefore flow either by R or 
R'. A tuning-fork D, kept in movement by a coil B, 
touches the contacts R and R' alternately. The fork 


D is connected with the other pole of the battery at 
its pointof support. The vibration of the tuning-fork is 
maintained by the current from another battery, and 
by means of a commutator current—regulated by the 
tuning-fork—flows through the coils of the motor, 
which is thus polarised alternately in the direction of 
the poles, and a movement of oscillation is set up in the 
armature. But if the armature is turned at such a 
speed as to correspond approximately with the currents 
given through the tuning-fork, the movement of re- 
volution is maintained, and the velocity becomes and 
continues absolutely uniform, and as the speed depends 
on the number of impulses given through the tuning- 
fork, the motor will continue to work after the 
battery current has become enfeebled. The registerin 
mechanism consists of an endless screw transmission 
on the spindle of the disc P, and a clockwork F that 
drives the drum Q on which the paper to receive the 
diagram is fastened. The speeds can be varied so as 
to turn this drum either once an hour or once in fifteen 
minutes, giving a development of paper of 3.39 in. or 
15.75 in. per minute respectively. 

In using the instrument the disc P is connected to 
the motor, the speed of which is to be recorded by a 
cord passing over one or other of the pulleys P’?; the 
tuning-fork is set in vibration, and the friction wheel 
G then drives the disc P! at the same speed as the disc 
P; the electric motor is started by opening its commu- 
tator, and the instrument is in operation. The drum 
carrying the paper can then be put in movement, and 
the pencil brought in contact. The diagram produced 
will be a straight line when the speeds of the two discs 
are identical, and it will become of varying irregularity 
with differences in their speeds; they are sensitive 
enough to record a variation of 5,55 of difference, and 
irregularities in every part of the stroke of the piston 
in a steam cylinder are sharply reproduced. 





LAUNCHES AND TRIAL TRIPS. 

On the 11th inst. Messrs. Ramage and Ferguson 
launched at Leith a steel screw steamer built to the order of 
Mr. T. Barraclough, for the West Hartlepool Steam Navi- 
gation Company. Her dimensions are ; Length, 269 ft., 
breadth 37 ft., depth of hold, 19 ft. 5in. She is 1680 tons 

ross register, and will be fitted by the builders with 
ilers and triple-expansion engines indicating 900 horse- 
power. The vessel has been named the Baraclough. 





Two large powerful tug steamers for India were launched 
recently, one at Dumbarton and the other at Dundee. 
The latter, launched on Thursday, the 12th inst., was con- 
structed by Messrs. W. B. Thompson and Co. to the order 
of the Indian Government. She is named Guide, and her 
dimensions are ; 215 ft. long, 30 ft. beam, with a depth of 
hold of 15 ft. 3in. Triple-expansion engines are to be 
fitted on board to give the tug a speed of 15 knots on a 
mean draught of 12 ft. fully laden. The Dumbarton-built 
vessel was constructed by Messrs. Denny Brothers for the 
Clive Steam Tug Company, and is intended for service 
on the Hooghly. The largely increased tonnage of sail- 
ing ships has made it necessary to give the vessel power- 
ful twin-screw engines. They are of the compound type, 
and are to indicate 2200 horse-power. Although the same 
length as the Dundee vessel—215 ft.—she is broader by 
2 ft. (32 ft.), and her depth is 16 ft. 6 in., giving a gross 
tonnage of 700 tons. She has been named the Dalhousie. 





The Ailsa Shipbuilding Company launched from their 
yard at Troon on Thursday, the 12thinst., asaloon steamer 
for the River Plate trade, built to the order of Captain 
Climaco Becker, of Monte Video. The dimensions of the 
vessel are: Length between perpendiculars, 150 ft. ; 
breadth moulded, 21 ft. ; and depth moulded, 7 ft. Messrs. 
David Rowan and Son, Glasgow, are fitting the vessel 
with engines of the horizontal compound surface-con- 
densing type. The cylinders are 20 in. and 39 in. in dia- 
meter respectively and the stroke 48 in. 


A twin-screw steamer named the Burrawong was 
launched at Dundee on Thursday, the 12th inst , by Messrs. 
Gourlay Brothers and Co. for Mr, John See, M.P. of 
Sydney, specially for passenger and river traffic in Aus- 
tralian waters. Her dimensions are: Length, 155 ft. ; 
breadth, 28 ft. Lin. ; depth, 9 ft. 2in.; and the gross 
register is 391 tons. She is fitted with two sets of triple- 
expansion engines on the three-crank principle, the horse- 
power being 600 indicated horse-power. The boiler is of 
steel, with three furnaces having ribbed flues, and_work- 
ing to a pressure of 160 lb. to the square inch. On Friday 
the ai. went on her trial cruise to the Forth Bridge, 
and the engines were found to work satisfactorily, a 
speed of 10 knots being attained. 





There was launched from the yard of the Sunderland 
Shipbuilding Company, Limited, on Thursday, the 12th 
inst., the sixth steamer built by that firm for the Hansa 
Steamship Company, of Bremen. The length of the 
vessel is 323 ft., breadth 41 ft., and depth of hold 
27 ft. 6in, The main engines are upon the tri-compound 
principle by the North-Eastern Marine Engineering Com- 
pany, Limited, Sunderland, and have cylinders 234 in., 
39 in., and 64 in. by 42 in. stroke, steam being supplied by 
two large steel boilers working at a pressure of 160 Ib. 

er square inch. The vessel during construction has been 

inspected on behalf of the owners by Mr. Wulff and Mr. 
Himer, and upon leaving the ways was named Riides- 
heimer. 





The screw steamer King Alfred, recently launched by 


the Blyth Shipbuilding Company from their works at 
Blyth, was taken to sea on Thursday, the 12th inst., for 
her trial trip, with satisfactory results. The King Alfred 
is built of steel and iron and measures 225 ft. between 
perpendiculars moulded ; breadth, 324 ft.; and 16 ft. 7 in. 
depth. The engines are from the works of the North- 
Eastern Engineering Company, of Wallsend, with cy- 
linders 163 in., 27 in. and 44 in. by 33 in. stroke, and an 
ordinary working pressure of 160 1b. The machinery, as 
well as the hull, has been constructed under the superin- 
tendence of Mr. James Dykes, superintendent engineer, 
of Newcastle, for and on behalf of the owner, Mr. Owen 
C. Philipps, of Glasgow. 

A steel screw steamer built by Messrs. A. Hall and Co., 
at Aberdeen, for the Northern Co-operative Society, was 
launched on Saturday, the 14th inst. The vessel, which 
is named the James Hunter, is 125 ft. long, 20 ft. broad, 
and 10 ft. 3 in. depth of hold, and her gross tonnage is 
220 tons. She is to be fitted with compound enzines of 
50 horse-power nominal, by the builders. The vessel is to 
have a speed of 10 knots an hour, and will be solely 
engaged in the company’s coal trade. 


Messrs. Vosper and Co., of Broad-street, Portsmouth, 
launched, on Wednesday the llth inst., at their 
works, a steel steam tug, which they have built for the 
Shoreham Harbour Trustees, and which has been named 
the Hercules. Her length between perpendiculars is 
75 ft., beam 17 ft., depth amidships 8 ft. 6 in. Esvecial 
interest was shown in the launch, as it was the first steel 
vessel built by a private firm in Portsmouth. We under- 
stand that Messrs. Vosper and Co. have received an order 
to build a much larger vessel, which they will lay down 
at once. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Increase in the Cost of Rolling.—A special meeting of 
the Associated Rollers of South Yorkshire has been held, 
and it has been decided that after the 1st of October next 
the discount on forging and tilting work shall be reduced 
by 5 per cent. The cost of fuel for rolling mills is now 
nearly 3s. per ton higher than it was at the corresponding 
period of last year. This is a very serious matter to the 
mill proprietors, as some of them use between 300 and 400 
tons of coal per week. 


Bessemer Stecl.—Though there are no new orders of any 
magnitude to report this week, the tone of the market is 
still healthy. Bessemer billets are now quoted at 5/. 15s. 
to 61. per ton, as compared with 4/. 12s. 6d. to 4/. 15s. at 
the corresponding period of last year. Railway tyres are 
making 8/. 17s. 6d. per ton, and axles 8/. 5 per ton with a 
heavy demand. 


Government Contracts.—War Office contracts for cutlery 
are being placed in Sheffield. The three years’ contract 
for clasp-knives has been given to Messrs. Clarke, Shirley, 
and Co., and another Sheffield house has secured that for 
razors, which are required to the extent of 220,000 a year 
for three years. Government contracts for table knives, 
forks, and carvers have yet to be placed. 


Boiler Flues.—Considerable orders are being booked by 
Messrs. John Brown and Co., Limited, for Purves’ patent 
boiler flues, both on Government and private account. 


Iron and Coal Trades.—The season for house coal pro- 
mises to be better than for many years past. The 
increased cost of working, however, including wages and 
materials, is causing no little trouble at some of the pits, 
varying as it does from 1s. to 2s. per ton, according to 
circumstances. The business doing with most of the 
house coal markets continues of a satisfactory character. 
Best Silkstone house coal now ranges from 10s. per 
ton upwards at the pits, and even second qualities are 
not to be had for less than 8s. per ton for ordinary 
forward delivery sales, many contracts, of course, having 
been made at lower rates. Best house coal from the 
Barnsley thick seam is realising from 8s. 6d. to 9s. per 
ton at the pits, and seems likely to go up even higher, 
steam coal keeps in steady demand, prices running from 
8s. per ton upwards, and for slacks and ordinary engine 
fuel the call is unchanged. 


Coke Drawers and the Proposed Advance.—The coke 
drawers connected with the various collieries in the 
Wombwell district are foremost in the agitation for an 
advance of 10 per cent. on their present wages, and have 
given notices at the Mitchell’s Main, Darfield Main, and 
Corton Wood Collieries, which are to expire in fourteen 
days. It is understood that the men have unanimously 
decided to join the Miners’ Union should they be suc- 
cessful in obtaining their demands. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ‘Change, inquiries were numerous, 
and business was pretty brisk. Buyers were eager to 
purchase, both for prompt and forward delivery, but 
sellers were not at all anxious to do business, as they have 
very little iron to dispose of, and they expect a continued 
improvement in prices. Reports from other ironmaking 
centres were satisfactory, and altogether the prospects for 
the future are very encouraging. fany merchants asked 
44s, 9d. for prompt f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig iron, but small lots of this quality changed hands 
at 44s. 6d. Makers, as a rule, do not care about enterin 
into fresh contracts at present, as they are well one ae | 
ahead. Those who could be induced to quote would not 





accept less than 45s. for early delivery of No. 3. Stocks 
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are still steadily decreasing, and Middlesbrough No. 3 
warrants have pe Mca to 44s. 94d. cash. Hematite pig 
iron is in g demand, and mixed numbers are firm at 
56s. per ton. All the manufactured iron producers are 
busy, and quotations are improving, owing to a better 
demand and the advance in prices of pig iron, which, of 
course, increases the cost of production. Ship plates are 
6l. 10s. ; boiler plates, 77. 10s.; ship angles, 6/. 2s. 6d. ; 
common bars, 61. 7s. 6d. ; best bars, 6/. 17s. 6d. ; and best 
best bars, 7/. 17s. 6d. ; all less the usual discount for cash. 
The steel trade is steady, and there is a better inquiry for 
rails, which are not obtainable under 51. 5s. at works. 
Ship plates are 7/. 5s. per ton, and angles 6/. 12. 6d. 


The Average Selling Price of Manufactured Iron.—Mr. 
Waterhouse’s return has just been received by the secre- 
taries of the Board of Conciliation and Arbitration for the 
Manufactured Iron Trade of the North of England. The 
return shows that during the two months ending 31st of 
August last, the average net selling price of manufactured 
iron was 5/. 11s. 7d. The return governs the sliding 
scale arrangements, and in some quarters it was thought 
that an addition of 2} per cent. in wages would be brought 
about. It has failed to do this, and wages for the next 
two months will remain as they are, viz., 124 per cent. 
above the minimum at which they had stood for so long 
before the present improvement in trade set in. 


The Teesside Iron and Engine Works Company, Limited. 
—At an extraordinary general meeting of the shareholders 
of this company held at Middlesbrough a few days ago, 
the resolution adopted at the last meeting of shareholders 
with reference to the voluntary winding up and recon- 
struction of the company was adopted. As we previously 
stated, in order to carry out their intentions the company 
will have to formally liquidate. 

Armstrong, Mitchell, and Co., Limited.—The annual 
report and balance-sheet of this extensive company has 
just been submitted to the shareholders. It shows that 
after deducting depreciation and adding the balance from 
last year there remains a profit of 222,742/. 1s. 5d. upon 
the year’s operations. The directors propose the payment 
of a dividend of 11 per cent. per annum (less income tax), 
of which 24 per cent. has already been paid as interim 


dividend. This leaves 85 per cent. now payable, and a 
balance of 27421. 1s. 5d. to be carried to next year’s 
account. 


Large Order for Stecl Plates.—A large order for steel 
lates for Admiralty purposes is now being executed at 
Reston Steel Works. The plates are of large size and of 
about 14 in. in thickness. They are sheared at an immense 
machine, built to cut plates 24 in. thick. 


The Coal and Coke Trade.—Fuel of every kind con- 
tinues in excellent demand, and quotations are fully main- 
tained. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.The steam coal trade has exhibited little 
change. The demand has been generally good at fully 
late rates. The best qualities have made 13s. 3d. to 14s., 
good dry coal 12s. 3d. to 12s. 6d., and Monmouthshire 
lls. 3d. to 11s. 6d. per ton. The prospects of the house 
coal trade are considered good, but prices have not 
experienced much change at present ; No. 3 Rhondda has 
continued to make 11s. 6d. to 11s. 9d. per ton. A steady 
business has been passing in patent fuel at late rates. 
The manufactured iron and steel trades have been firm, 
with an upward tendency in prices. Heavy section steel 
rails have made 5/. 5s. to 51. 10s., and light section ditto 
61. 10s. to 61. 15s. per ton. 

Dock Matters at Cardiff.i—A committee appointed by 
the Cardiff Shipowners’ Association to approach the dock 
companies with a view to bringing about a reduction of 
dues, held a private meeting on Saturday. 


The Rhymney Valley.—The demand for household coal 
has been good. A similar report may be made with 
respect to the steam coal trade in the upper part of the 
valley. At Cwmsyfog a new pit, which is being sunk by 
the Powell Duffryn Steam Coal Company as a second 
shaft to the Elliot Pit, is being pushed on vigorously. 
Over the hill in the Sirhow Valley the Bargoed Coal 
Company is sinking pits to the Brithdir (or Pontygwaith) 
vein of coal, between the Holly Bush and Argoed. During 
the last few days coal has been struck in the , amen sy 


Blaenavon.—On Tuesday, Mr. J. Morton, the general 
manager of the Blaenavon Iron and Coal Company, 
informed the company’s ironworkers that they had been 
working upon a 5 per cent. advance since the commence- 
ment of this month, and that an additional advance of 24 

ver cent. will be given at the commencement of October. 
The men maintain, however, that they are entitled to an 
advance of 10 per cent. 


Vale of Glamorgan Railway.—Messrs, Forster, Brown, 
and Rees, of Cardiff, the engineers of the Vale of Gla- 
morgan Railway Company, have commenced staking out 
the route of the line. 


Borough Engineers.—On Thursday the General Pur- 
poses Committee of the Cardiff County Council decided to 
increase the borough engineer’s salary by 100/., making it 
7001. per year, with a promise to grant another increase 
of 100/. in 1891. In Birmingham, with a population of 
454,000, 10007. iz paid to the borough engineer, who also 
receives 4007. from the Drainage Board. At Birkenhead, 
with a population of 102,000, 500/. is paid to the borough 





surveyor. At Blackburn, the population of which town 
is 120,000, 500/. is paid to the borough surveyor. At 
Bradford the population is estimated at 230,000/., and | 


5501. is the salary paid; at Hull, with a po ulation of 
208,000, the surveyor receives 5001. At Leeds, the 
borough engineer or surveyor is paid 800/.; at Man- 
chester, 1000/. ; at Oldham, 450/. ; and at Brighton, 5000. 





Penarth.—Trade prospects at Penarth are brightening. 
fore tips have been employed at the docks than for 
several weeks, and some large vessels have arrived. 


The Forest of Dean.—The steam coal trade has improved 
so much in the Forest of Dean that the steam coal miners 
are agitating for an advance of wages. The rise asked for 
is 10 per cent. 


An Engineers’ Strike at Cardifi.—The engineers em- 
ployed at the graving docks at Cardiff have struck in 
consequence of the refusal of their employers to make 
alterations in their hours of labour and to give increased 
pay for overtime on certain classes of work. Repairs to 
steamers and other work in which engineers are required 
has been at a standstill, and the shipbuilding yards have 
been almost idle. The'strike has extented to Barry and 
Penarth. 


Locomotive Power on the Great Western Railway.—The 
cost of locomotive power on the Great Western Railway 
in the first half of this year was 512,376/., as compared 
with 483,036/. in the corresponding period of 1888. The 
aggregate distance ran by trains in the first half of this 
year was 15,835,803 miles, as compared with 15,250,760 
miles in the corresponding period of 1888. The actual 
running expenses in the first half of this year were 
323, 4632., wills repairs and renewals involved an outlay of 
178, 3511. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The tone of the market was 
rather quiet, though firm, last Thursday forenoon, but 
there was a considerable amount of selling, and prices 
hardened in the afternoon, the closing price for Scotch 
warrants being 47s. 5d. per ton cash and 47s. 8d. one 
month. The settlement prices were — Scotch iron, 
47s. 44d. per ton ; Cleveland, 44s. ; hematite iron, 55s. per 
ton. Thursday’s closing quotation was only 3d. per ton 
below the best price (on January 12, 1887) during the past 
five years, but still 25s. 10d. per ton under the highest 
price (73s. 3d.) touched on January 12, 1880. There was 
a firm tone in Friday’s market, and several makers of 
special brands made further advances in price. Glen- 
garnock No. 1 was advanced 2s. per ton, and No. 3, 1s. per 
ton, making a total rise of 15s. and 12s. 6d. respectively, 
since the beginning of the year. Coltness Nos. 1 and 3 
were both advanced 1s. per ton, making a total on the 
year of 15s. and 12s. per ton respectively. In the course 
of Friday 47s. 84d. per ton cash was touched for Scotch 
iron, and at the close the settlement prices were—Scotch 
warrants, 47s. 74d. per ton ; Cleveland, 44s. 3d. ; hematite 
iron, 55s. 44d. per ton. The market on Monday was charac- 
terised by a considerable amount of excitement, and a 
large advance was made in the quotations for warrant 
iron. Although makers did not intimate any further 
additions to prices, and the pe gern for the past week 
showed no improvement, still the stocks of warrant iron 
continued to undergo a steady reduction, and the brisk- 
ness in the home demand continued unabated. Business 
opened in the forenoon at an advance of 2d. per ton in 
the price of Scotch warrant iron, and there was a steady 
improvement in price to the extent of 64d. per ton. 
Cleveland iron rose in price 14d. per ton in the forenoon, 
and 3}d. in the afternoon—dd. in all; and _ the price of 
hematite iron was run up 34d. per ton in the forenoon and 
an equal amount in the afternoon—7d. in all. The closing 
price of Scotch iron was at the best point, and 6d. per ton 
above the highest quotation during the previous five years. 
From the lowest quotation touched last year—37s. 1d.— 
the improvement was therefore 11s. 1d. per ton, which, 
on the stock held in public hands, was almost equal to 
600,0007. The closing settlement prices were—Scotch 
iron, 48s. 14d. per ton; Cleveland, 44s. 9d.; hematite 
56s. perton. The market was again strong yesterday, 
and a large amount of business was done, the prices 
reaching a still higher level. Scotch warrants touched 
48s, 5d. per ton cash, when large realisations set 
in. A decline of 5d. per ton took place, followed 
by a recovery of 2d. per ton, the market closing 4d. 
per ton under Monday’s close. The settlement prices 
at the close were—Scotch iron, 48s, 14d. per ton; 
Cleveland, 44s. 9d.; hematite iron, 56s. 14d. per ton. 
The warrant market was again very active to-day, and a 
large amount of business at higher prices was done during 
the forenoon. Quite a buoyant tone prevailed. The price 
of Scotch warrant iron touched 48s. 8d. per ton cash. 
Cleveland and Cumberland hematite warrants were 4d. and 
3d. per ton respectively above yesterday’s closing rates. 
In the afternoon business was done at 48s. 10d. per ton 
cash for Scotch warrants, at 45s. 2d. for Cleveland iron, 
and at 56s. 8d. per ton for Cumberland hematite warrants. 
Almost all the special brands were further advanced in 
price to-day, No. 1, 2s. per ton, and No. 3 in most cases 
1s. per ton. The highest price of a special brand iron is 
that of Coltness No. 1, which is 66s. per ton. Ironmasters 
are well sold forward, and the depletion which is going on 
at the warrant stores is likely to go on unchecked for a 
considerable time, until, in fact, production gets ahead of 
consumption again. At the rate of reduction now going 
on itis likely that the million tons will be broken in ten 
days or so. There are now 84 blast furnaces in actual 
operation. as compared with 86 at this time last year, one 
having veen blown in during the week at Shotts Iron 
Works. Last week’s shipments of pig iron from all Scotch 
ports amounted to 9335 tons, as —— with 9220 
tons in the corresponding week of last year. They 
included 625 tons for the United States, 1332 tons for 
Canada, 230 tons for Australia, 1130 tons for Germany, 600 
tons for Russia, 534 tons for Holland, smaller Fo emgareen 
for other countries, and 4444 tons coastwise. he stock 


‘of pig iron in Messrs. Connal and Co.'s public warrant 


stores yesterday afternoon stood at 1,006,957 tons, against 








1,010,104 tons yesterday week, showing for the week a 
decrease of 3147 tons. 


Messrs. Connal and Co's Warrant Stores.—A few days 
ago a communication was made by Messrs. Connal and 
Co., Limited, to the members of the Scotch Pig-Iron 
Association, which has created no little interest, not to 
say commotion, in the trade. Messrs. Connal intimated 
and took it for granted, that the members would apprise 
their clients that from January 1, 1890, the rent on all 
warrants then in circulation would be payable within 
twelve months thereafter, or in case of warrants issued 
subsequently within twelve months of date of issue, and 
if not then paid, interest at the rate of 5 per cent. per 
annum would be added. Hitherto the practice has been 
for the rent and other incidental charges to be paid when 
the iron is taken out of store and the warrant handed back 
to Messrs. Connal. Many warrants run a course of ten 
and more years, the rent charge, of course, accumulating 
throughout the period. The change now proposed meets 
with opposition, and it is not unlikely that legal issues 
may arise out of the question raised. On Monday of this 
week there was a meeting of the Pig-Iron Trade Associa- 
tion to consider the circular. Objection was raised to the 
proposals of Messrs. Connal and Co., and the members 
present were practically unanimous. A committee was 
appointed to confer with Messrs. Connal and Co. on the 
subject. 

Shipments of Machinery, d&c., from the Clyde.—The 
following shipments of machinery, &c., from the Clyde 
for foreign and colonial ports, were reported last week. 
Two locomotive engines for Bombay, valued at 44000. ; 
rice, sugar-crushing, and other machinery, chiefly for 
Barbadoes, Calcutta, Rangoon, Bombay, Antwerp, 
Boston, and China, of the value of 9900/. ; sewing ma- 
chine parts for Rouen, Gothenburg, Bombay, Antwerp, 
Calcutta, and New York, valued at 6960/. ; blooms, plates, 
bars, and other steel s, of the value of 11,700/. ; pipes 
and other castings, plates, sheets, bars, tubes, and mis- 
cellaneous iron manufactures, valued at 23,000/. 


Iron and Steel _Imports.—Last week the following im- 

rts of iron and steel goods into the Clyde were reported : 

ire rod, 3580 cwt. ; nails and nail rod, 326 cwt. ; steel 
blooms, 260 ewt.—all from Gothenburg ; from Antwerp— 
girders, 421 cwt. ; bolts and nuts, 280 cwt. ; bolts, nuts, 
and nails, 360 cwt. ; from Canada and the United States 
—iron and steel goods, 500 cwt. 


New Shipbuilding Contracts.—The following contracts 
for new vessels have lately been closed with Clyde ship- 
builders: With Messrs. Russell and Co., Port-Glasgow, 
an order for a first-class sailing ship of 1700 tons (2850 
tons deadweight capacity), for Messrs. Thomson, Dickie 
and Co., Glasgow; with Messrs. Robert Duncan and 
Co., Port-Glasgow, an order for a four-masted steel sailing 
ship for Mr. T. C. Guthrie’s ‘‘ Village” Line, of Glasgow; 
with Messrs. Fullerton and Co., Paisley, an order for two 
steamers of 500 tons each, for a Glasgow firm (Messrs. 
John Hay and Co.); with Messrs. M‘Knight and Co., 
Ayr, an order for two steamers, each of 700 tons, for 
Messrs. Bacun and Co., Liverpool. All the four steamers 
will be supplied with their engines by Messrs. Muir and 
Houston, Glasgow. 


The Local Coal Trade.—The Glasgow coal market was 
very firm to-day. The inquiry for nearly all sorts was 
brisk and the prices of last week are fully maintained. 
Steam coals were selling at the Terminus at 9s. 11d., and 
main coal in some cases rather over 8s. The shipments 
have not been quite so large as in some preceding weeks, 
but the demand for manufacturing purposes is very exten- 
sive, and the cold weather has created quite a brisk 
inquiry for household coals. The prices at Glasgow Har- 
bour to-day were as follows : 


F.o.b. per Ton. 
a @& a @ 
Splint Fe aii po a 8 9to 9 3 
Main coal ... “ce a = $0,832 
Steam a ‘a iss ae 9 6,,10 0 


Ell ... si aes os wate ee ee 
Ayrshire main coal 8s., best household 8s. 9d. f.o.b. at 
Ayrshire ports. 


Smokeless Powder.—It is stated that the smokeless 
powder which is exciting such an amount of interest in 
connection with the German Army manceuvres is already 
being manufactured at the works of Nobel's Explosives 
Company at Ardeer, Ayrshire. The adaptability of the 
composition for all sizes of cannon, as well as for rifles, is 
said to be assured. 


Important Discovery of Coal.—Messrs. John Young and 
Co., coalmasters, Glasgow, after making a series of exten- 
sive boring operations on their Banknock mineral field, 
Kilsyth, have discovered a number of rich and valuable 
seams of coal, which were scarcely expected to be found 
on the ground. Besides a Virtuewell house coal of an 
average thickness of 3 ft. 9in., they have come upon a 
first-class seam of shale, 2 ft. thick, which is well adapted 
for gasmaking purposes. The Kiltongue coal, with which 
the field abounds, is found to have an average thickness 
of 54 ft., and to be of good quality, while they have the 
lower and upper Drumgray seams of coal, of rich quality, , 
for steam and gas purposes, the coal having strong Seotins 
properties, a very urable. With a view to opening up 
the field on an extensive scale, Messrs. Young and Co. 
have commenced sinking a new pit besides the one already 
in operation, and are having erected ie powerful pump- 
ing and other first-class machinery. The field is well 
situated, being intersected by the Kilsyth and Bonny- 
bridge Railway, which is wrought by the Caledonian and 
North British Railways, while the Forth and Clyde Canal 


is within easy reach, thus giving direct access to the 
various shipping ports and towns in the western and eastern 
districts of Scotland. 
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NOTICES OF MEETINGS. 

INSTITUTE OF MARINE ENGINEERS.—Friday, the 27th inst., at 
Langthorne Rooms, 15, Broadway, Stratford, at 7.30 p.m. Ad- 
journed discussion on Mr. Bruce’s paper on ‘‘ Radial Valve Gear.” 

SovuTH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL Works 
MANAGERS.—Wednesday, October 2nd, at the Mechanics’ Institute, 
Dudley, a paper will be read by Mr. T. Vaughan Hughes, A.R.S.M., 
F.I.C., ‘‘ The Application of Electricity to Works and Mills.” The 
chair to be taken at 7 p.m. 

LIVERPOOL ENGINEERING SOcIETY.—Wednesday, Oetober 2nd, at 
8 p.m., at the Royal Institution, Colquitt-street, Liverpool. Mr. 
Henry H. West, M. Inst. C.E., M. Inst. N.A., will deliver his 
inaugural address upon taking the chair as President for the 
session, 





ENGINEERING. 


FRIDAY, SEPTEMBER 27, 1889. 


THE JURY AWARDS AT THE PARIS 
EXHIBITION. 

On Sunday next one of the last of the long series 
of fétes with which the Paris Exhibition has been 
associated will be held; this is the ceremony of 
formally communicating to the exhibitors the awards 
which have been made by the juries, and it will 
have all the dignity of a State function combined 
with some little pageantry and scenic effect. The 
ceremony will take place in the Palais de l’ Industrie, 
which, spacious though it is, will be quite insufti- 
cient to accommodate one-third of the exhibitors 
who have been recompensed, and all the govern- 
ment and other officials who must necessarily 
participate in the proceedings. Out of upwards of 
55,000 exhibitors in all classes more than 33,000 
have received awards of some nature or another, 
and though it is quite unlikely that half of this 
number would be in Paris on Sunday next, even if 
they could be accommodated, it was considered 
prudent by the French executive not to allow any 
Invitations to be issued to exhibitors who had re- 
ceived awards of less value than the equivalent of 
silver medals, while, as regards Great Britain, 
where the number of awards is very extensive, it 
will probably be impossible to admit all the holders 
of Grands Prix and of gold medals. Convenient 
accommodation can be provided in the Palais de 
l’Industrie for nearly 14,000 persons; of these about 
3000 will be French officials and guests, the members 
of the juries number about 1000, and the seats to be 
reserved for the members of foreign committees are 
about as numerous. A vast number of invitations 
must of necessity have been issued to French exhi- 
bitors, so that it will readily be seen that the amount 
of accommodation that can be set aside for the sixty 
contributing nations must be restricted ; one great 
difficulty with which the French executive have had 
to deal in this matter is that of not issuing too many 
invitations on the one hand, which would have 
the result of excluding a considerable number 
of exhibitors, and on the other hand, of not 
issuing too few, which would result in there being 
a number of empty chairs within the building ; 
whether by some fortunate chance the happy 
mean has been arrived at cannot be known until next 
Sunday. Most exhibitors not unnaturally suppose 
that they will be presented individually with their 
respective diplomas, and for this reason the cere- 
mony possesses much personal interest to them ; 
such a conclusion however is wholly erroneous ; the 
various diplomas which stand for Grands Prix, gold 
medals, and so forth, will not be ready for some 
two or three months to come, and will be finally 
distributed through the agency of each foreign com- 
mission. The utmost that can be done on Sunday 
next will be a presentation to the president of each 
committee of the list of awards made to exhibitors 
within its section, and as it is certain that these lists 
will be public property in a day or two, a large pro- 
portion of the special interest attaching to the cere- 
mony will have evaporated before it takes place. 

The highest officer of State, the President M. 
Carnot, will add greatly to the dignity of the occa- 
sion by his presence and participation. In order to 
make the ceremonial as impressive as possible a 
long procession will be formed in the galleries of 
the Palais de l’Industrie, and which, descending the 
principal staircase, will file past the President as he 
stands upon a dais, supported by some of the high 
officers of State ; the procession will then make the 
tour of the building, and depositing its various 
insignia in prearranged order, will occupy the seats 
of honour reserved to its members, after having got 
rid of the purely decorative units of the processoin. 
In order to give life and colour to the long defile 
that will pass before the President, it has been 
determined to import into the procession as much 
variety and brightness as will be consistent with 
the importance of the occasion; to tell the 
truth, its composition will be somewhat hetero- 
geneous, made up as it will be of members 
of committees in uniform or evening dress, of 
standard bearers carrying the flags and banners 
of many nations, and of such of the assistants 
belonging to each section as may, by speciality of 
purpose, or picturesqueness of costume, help to 
heighten the effect of the cortége. It is intended 
that the centre of scenic effect will be a platform 





opposite that of the President ; upon this platform, 
which will be enriched with some considerable 
theatrical decoration, will be artistically grouped a 
large number of flags contributed by exhibitors 
from all parts of France; these will serve as a 
setting to the collection of the flags and banners of 
foreign nations, and which will be set upon the 
platform in an arrangement that was definitely 
decided upon at the rehearsal held yesterday in the 
Palais de l'Industrie. The procession will be 
headed by a large contingent of native coloured 
troops, such as are seen plentifully upon the Espla- 
nade des Invalides. These will representthe colonial 
power of France, and they have been rightly selected 
to open the procession, for the great variety in 
their dress and appearance will produce quite a 
telling effect. Following them will come the official 
representatives of the various exhibiting nations 
arranged in alphabetical order, so that the Argentine 
Republic will open this part of the procession. The 
number of officials representing each country is in 
no case to exceed ten, and will in many instances 
fall below that figure ; on them will attend the 
bearers of such flags or banners as the committee 
of each nation may decide to bring, as well as any 
special followers attached to the respective section 
and who may be approved of by M. Berger. Thus 
the United States committee will be followed by 
its detachment of smart looking marines ; Brazil 
will have its guard of picturesque soldiers ; Great 
Britain a contingent of Indians and so forth. As 
regards this country, the Union Jack together with 
the banners of the Cities of London, of Edinburgh, 
and of Dublin will make our share in the proces- 
sion a sufticiently characteristic one. 

Naturally the question, which at the present 
moment is foremost in the minds of the 33,000 
exhibitors to whom awards have been given, refers 
to the value of those awards ; and although, as we 
have already said, there will be no individual dis- 
tribution on Sunday next, the information will be in 
the hands of exhibitors before the commencement of 
the ceremony. For obvious reasons the members of 
the juries have, from the commencement, been 
pledged to secrecy, and with two or three dis- 
honourable exceptions, this pledge has been faithfully 
kept; the inexcusable breach of confidence that 
was committed by the few persons just referred to 
has caused sufficient trouble to show that the whole 
organisation of the jury work, as well as that of the 
executive committees, would have been thrown into 
utter demoralisation but for this necessary reticence. 
Considerable discontent amongst exhibitors will be, 
of course, inevitable, some few of them will doubtless 
have good ground for complaining that a fair award 
has not been made, but in nearly all cases, the 
recommendations of the juries have been based 
upon careful and intelligent examination and 
consideration. In a few instances the exhibi- 
tors of meritorious objects have received either no 
award or else a diploma of less merit than was 
deserved, this apparent injustice being due to the 
fact that the exhibitor took no pains to give infor- 
mation to the juries. We have in our mind one 
striking instance of this in which a novel inven- 
tion of undoubtedly high merit was passed over in 
our own section because the exhibitor did not con- 
sider it worth while to do anything beyond putting 
his exhibit in place and then deserting it. There 
can be no doubt that the various juries have devoted 
the utmost attention to their gigantic work, and but 
very few, if any, of the 55,000 exhibitors escaped 
attention ; this great labour was all the more praise- 
worthy because it was entirely gratuitous, and in the 
case of the English members of the jury at all events, 
was carried on at considerable inconvenience and ex- 
pense. The liberal and just sentiments that 
actuated the French members of the jury, as 
regards our own section, are evidenced by the large 
number of awards that have been given to English 
exhibitors, the former are in fact almost as numerous 
as the latter, and include no less than 43 Grands 
Prix, 218 gold medals, and 289 silver medals ; in 
this respect, at all events, those manufacturers who 
had the enterprise to assist the British Executive 
Committee, and to maintain the character of Eng- 
land as an exhibiting nation, will have been amply 
rewarded. We believe also that most of them will 
be repaid by the increased business connections 
that the Exhibition will bring, and that very few 
will regret having participated in the greatest 
Exhibition that the world has ever seen. 

The following analysis of the awards will be read 
with interest in anticipation of the details which 
are not yet public, and in connection with the sub- 
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ject it may be pointed out that at the Paris Ex- 
hibition of 1878, when there were about 2000 
exhibitors, the awards of all classes amounted to 
1694, so that on the present occasion a higher pro- 
portion of recompenses has been secured. 

Analysis of Awards. 














Number 
Section. of Ex- G.T. G. 8. B. HH. M. Total. 
hibitors. 
Fine arts és 297 7 21 33 54 15 | 130 
Industrial -. 673 29 | 184 | 243) 179 | 107 =~ 742 
Social economy 47 7 13 | 13 4) 1 38 


Totals .. +» 1017 43 | 218 | 289 237 | 123 | 910 





In addition to determining the recompenses to 
exhibitors, the superior jury upon whom the respon- 
sibility of confirming or rejecting these awards 
rested, had to consider two questions of considerable 
interest, and which may or may not have been 
solved in the best possible manner. The first of 
these concerns the recognition that should be 
given to collaborators of exhibitors. For example, 
a shipbuilding firm may receive a Grand Prix for 
the construction of an ironclad represented at the 
Exhibition by a model, but what should be given 
to the consulting engineer who supplied the designs? 
Or again, the diplome @honneur may be awarded 
to an eminent firm for the excellence of their 
ceramic or glass exhibits ; but in what way should 
the work of the artist who directed the work be 
recognised ? The superior jury have determined 
to award a special diplome de collaborateur in such 
cases which are very numerous throughout the 
Exhibition ; this fulfils the two-fold purpose of 
giving the collaborator a special distinction, while 
it prevents exhibitors from advertising such dis- 
tinction as their own. The other point is much more 
difficult. of satisfactory solution and refers to the 
awards that should be given to those nations which 
while they have made — relatively speaking-~a 
magnificent display at the Exhibition, cannot pos- 
sibly pretend that their exhibits, other than those 
peculiar to their respective countries, can compete 
with Europe. Tahiti may possess its Meissonnier or 
its Schneider, who in their way may be as meri- 
torious as the famous names just mentioned, but 
the claim to have their crude efforts placed on the 
same level for awards would be preposterous. Such 
a case is of course an exaggerated one, but to a 
somewhat less degree it exists plentifully through- 
out the Exhibition, and has caused much trouble 
and anxiety to the jury. Probably in future exhi- 
bitions—assuming that there will be again such 
exhibitions as that whose days are now drawing to 
a close —the only satisfactory way will be to grade 
the various awards and to give Grands Prix, gold 
medals, and so forth of inferior merit, to those 
countries that cannot possibly take a front rank, 
however strongly they may assume that position. 

With the ceremony of next Sunday the active 
career of the Exhibition may be said to terminate ; 
and though no doubt up to the end of October its 
doors will be besieged by an ever-increasing crowd, 
exhibitors will be preparing for the disagreeable 
task of packing up and going away. The future of 
the buildings is still uncertain ; it is to be hoped 
that the Beaux Arts and the Arts Liberaux struc- 
tures will be allowed to remain, but this is very 
problematical, and it is said that the American 
Exhibition committee of 1892 are already in treaty 
for their purchase and removal to New York 
or Chicago. Probably, after a few months, only the 
Machinery Hall with its grand entrance, and the 
Eiffel Tower, will remain as monuments to the 
Paris Exhibition of 1889. 








THE GUNNERY TESTS OF THE 
“PIEMONTE.” 

We have already given in these pages at various 
times a pretty full description of the Piemonte, the 
last warship built by Messrs. Sir W. G. Armstrong, 
Mitchell, and Co. This vessel has been purchased 
by the Italian Government. The ship is in every 
way notable as a fighting machine; she has an 
unrivalled speed, a coal endurance altogether 
remarkable, and her manceuvring powers are un- 
surpassed by any vessel of her class. Such quali- 
ties would be sufficient equipment to constitute a 
war cruiser of most successful design ; but she has, 
in what must always be a chief factor in deciding 
the value of a fighting ship, a further claim to con- 
sideration. Her armament is more powerful than 


any vessel of her class, indeed Mr. P. Watts, the 





head of the Elswick yard, and the originator of 
her design, has put it on record that she will throw 
in a given time twice the weight of shot and shell 
of any warship yet afloat, not excepting monster 
battle-ships five or six times her size. 

It was to officially test this main element in her 
design that she steamed out of the Tyne on 
Thursday of last week. The ship had been pre- 
viously handed over to her owners, and was in 
charge of the Italian captain, Count Candiani, who 
has been appointed to her command. The Director- 
General of Ordnance to the Royal Italian Navy 
had come over to attend this important trial, and 
there were also representatives of our own and 
foreign governments on board. Of course the 
Elswick firm was fully represented : Captain Noble, 
Lord Sudeley, and Mr. Vavasseur, of the direc- 
torate; Mr. Watts, the manager of the Elswick 
Shipyard ; Mr. Black, also of the shipyard depart- 
ment ; and Mr. Sandison, the marine engineer to 
the yard, being on board. The firing was watched, 
on behalf of the contractors, by Captain Lloyd, late 
R.N., who has recently accepted an appointment 
at the Elswick Works. 

The ship steamed about 10 miles out to sea, and 
a couple of targets being dropped overboard the 
test began. We have already given the armament 
of the Piemonte in ENGINEERING, but for convenience 
of reference it will be as well to repeat it here. It 
is as follows : 

Six 6-in. quick-firing guns. 

Six 4.7-in. quick-firing guns. 

Ten 6-pounder Hotchkiss guns. 

Six 1-pounder Hotchkiss guns. 

Four 10-mm. Maxim guns. 

In addition to which there are three torpedo 
tubes. 

Those who are acquainted with the new Elswick 
quick-firing guns will be able to form a mental 
picture of the effect of discharging such an arma- 
ment as the above at rapid speed, but it would be 
difficult to exaggerate the result actually witnessed 
on these trials. Even those on board who were 
most fully versed in these subjects were impressed 
by the terrible havoc that would be created by an 
onslaught from a vessel armed as the Piemonte, for 
it must be remembered that this is the first time 
the 6-in. quick-firing gun has been fitted as the 
principal armament of a warship, and these were 
the first trials of the weapon at sea. 

These tests were, it will be understood, not 
gunnery trials to determine marksmanship or the 
skill of the gunners, but merely the official tests of 
the weapons themselves. Messrs. Armstrong had 
sent trained guns’ crews of their own men, but 
Admiral Cotterau and Captain Candiani determined 
to take advantage of so much ammunition being 
spent—no small thing in these days of costly war- 
fare—to give their own men a lesson in the 
handling of this new type of gun. It was for this 
reason that targets were used, for it is quite 
unusual to fire at a mark on these gun tests. A 
word may be said in passing of the personel of this 
ship. The Italian sailors in appearance do not 
compare favourably with our own bluejackets. They 
have not so much brawn, and certainly would not 
carry the same weight in a boarding party. They 
are, however, as active as cats, and, as the proceed- 
ings of Thursday week proved, of remarkable 
intelligence and quickness in taking up work 
to which they were unused. The same thing 
may be said with regard to the higher ranks, for 
certainly the vessel was most skilfully handled, both 
whilst in the river and when manceuvring round 
the targets. The way in which the latter were 
picked up at the end of the proceedings forced a 
word of approval even from one of the Northum- 
brians who had been superseded in his work, and 
was consequently inclined to be a somewhat captious 
critic. On the whole, whether as regards the ship 
or her crew, the impression left on the minds of all 
Englishmen present must have been one of thank- 
fulness that they are far more likely to fight on our 
side than against us when the big trouble does 
come. 

The trials lasted for rather more than two hours 
and a half, with intervals when other craft got into 
dangerous proximity. No special note was taken 
of the rate of firing, because that, of course, depends 
on the skill of the gunners to a large extent. In 
actual practice, during a trial made of the 4.7-in. 
quick-firing Elswick gun by the officers of the 
Excellent at Portsmouth, the following results were 
obtained, viz., twelve rounds in 1 min. 5 sec., eight 
rounds in 32sec., ten rounds in 53sec., twenty 





rounds in 1min. 32sec., thirty rounds in 2 min. 
30 sec., ten rounds in 40sec. Of course nothing 
like such practice as this was obtained on the trials 
in question or indeed was attempted, but when the 
order was given for independent firing there was 
such a continuous shower of projectiles as made one 
shudder to think what would have been the result 
had the place of the targets been taken by, say, a 
torpedo boat, or even the unarmoured ends of one 
of our battle-ships. 

We do not intend in the present instance giving 
a description of the ‘‘ quick-firing” principle of gun 
construction as we propose dealing with that subject 
at length very shortly. It will be appropriate here, 
however, to supplement the details of performance 
of the 4.7-in. gun with other data and particulars of 
the performance of the larger weapons. 

The 4.7 in. Elswick quick-firng gun weighs 
2 tons 1 ewt. Its length of bore is 40 calibres. The 
weight of solid shot it throws is 451b., and a 
charge of 10} 1b. of Chilworth powder, or 12 Ib. 
of ordinary powder, is used. The muzzle 
velocity is 2250 foot-seconds, and the total energy 
1580 foot-tons, which is equal to a penetration of 
10.7 in. of wrought iron. If we compare it with 
the ordinary service 5-in. breechloading gun we find 
it will fire about six times as fast, although the pro- 
jectile is 5 lb. less, but the penetration of the 
ordinary 5-in. gun is only 8.2 in. of iron, the total 
energy in the 5-in. gun being about one-third less. 

The 6-in. quick-firing gun weighs 5 tons 15 cwt. 
Its length of bore is 40 calibres. It throws 100 Ib. 
shot with 50 1b. of black powder, 60 lb. of brown 
powder, with 35 lb. to 40 Ib. of Chilworth smoke- 
less. It may be compared with the 6-in. breech- 
loading service gun as follows: Elswick quick- 
firing projectile, 100 lb. Rate of fire, six rounds 
per minute; weight of charge, 38 lb. Chilworth 
powder ; muzzle velocity, 2340 foot-seconds ; total 
energy, 3797 foot-tons ; penetration, wrought iron, 
14.7 in. Service breechloading 6-in. gun. Pro- 
jectile, 100 lb. ; rate of fire, three rounds in two 
minutes ; weight of charge, 55 lb. black powder ; 
muzzle velocity, 2000 foot-seconds ; total energy, 
2774 foot-tons ; penetration, wrought iron, 12.5 in. 

This description would be incomplete unless some 
mention were made of the powder used. With 
the rapid rate of firing of these new weapons the 
ship would soon become enveloped in the smoke of 
her own guns, and the firing would necessarily come 
to a stop unless the captain was prepared to waste 
his ammunition on chance shots, which no level- 
headed commander would do. On the occasion in 
question, however, Chilworth smokeless powder 
was used. We shall deal more fully with this 
question at a later date, and for the present will 
only record the visible results of the firing of the 
Piemonte’s guns. The powder is not absolutely 
smokeless, and indeed we believe the Chilworth 
people discountenance the use of the term as much 
as possible, but so far as marine warfare is con- 
cerned it comes to the same thing in practice. Such 
smoke as does come on discharge is very trans- 
parent, and moreover is almost instantaneously 
dispersed. There was’a fair breeze blowing during 
the trials, which, of course, was in favour of the 
powder in the particular respect of which we are 
speaking. The firing, however, was to all points of 
the compass, as the ship circled round the targets, 
so that sometimes the wind was ahead, sometimes 
astern, and at other times on either beam. Firing 
dead to leeward was the best test of the smokeless- 
ness of the powder, as then the fumes are longest 
between the gun and the object, but on no occasion 
were the targets obscured for more than an instant 
of time—certainly not long enough to delay the next 
round —notwithstanding the rapidity with which 
these guns fire, and even when the whole broad- 
side was being discharged as fast as the men could 
work the guns. 

We have been led to say so much of the guns 
generally that we have almost forgotten to record 
the result which it was the object of the trial to 
determine, but apropos of this we will narrate a 
little incident that occurred whilst the party were 
journeying down to Shields to meet the ship. There 
were sitting opposite each other in one carriage a 
well-known Admiralty engineer, and a representa- 
tive of the Elswick firm. ‘‘I hope,” said the engi- 
neer, ‘‘that the trials will come off all right.” 
There was strong indication of fog at sea in the 
early morning. ‘‘ Why, of course it will,” said the 
other, ‘‘it’s not a machinery trial.” Now, this 
was rather a cruel thing to say, considering the 
machinery of the Piemonte has run without a hitch, 
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but it illustrates the confidence the Elswick people 
have in these guns. As a matter of fact the trial 
passed off in a perfectly satisfactory manner. 








GIRARD’S HYDRAULIO RAILWAY. 

Tue so-called sliding railway, to which a narrow 
slip of ground was assigned on the Esplanade des 
Invalides, at the back of the various colonial 
villages which have caused so much delight to 
millions of visitors, has attracted a very large 
amount of interest, although it was not completed 
and in working order until a comparatively short 
time since. Several causes have combined to make 
this curious exhibit an attractive one—its great 
novelty, the sanguine claims put forward by its ex- 
hibitor, the romance that is attached to its history, 
and the fact that no less a personage than Sir 
Edward Watkin has decided to give the system a 
practical and extensive trial in England. The 
name of Girard is still well known as that of a hy- 
draulic engineer of considerable eminence ; Girard 





was something besides this, an enthusiastic in- 
ventor, but not a practical man of business. Nearly 
forty years ago when the hydraulic engineering 
works of La Jonchére were flourishing under M. 
Girard’s management and ownership, and just about 
the time when he was engaged upon construct- 
ing and erecting the turbines of the now famous 
chocolate factory of M. Menier, at Noisiel, the first 
idea of a railway system in which a new mode of 
propulsion might be given to railway trains, occurred 
to him ; this was no less than the substitution of a 
series of water jets issuing from nozzles standing 
up along the centre of a railway track in such a 
way that the issuing streams could exert their effect 
on the underside of the carriages composing the 
train, and cause it to travel along the rails. This 
highly unpractical idea was supplemented some 
two years later, in 1854, by another still more re- 
volutionary—the entire suppression of wheels, and 
the substitution of bearing plates which should be 
attached to the carriages and rest upon rails of a 
section specially designed to support them ; further, 
in order to reduce the friction between the rails and 
the bearing plates, M. Girard proposed to maintain 
the two surfaces at some distance apart by means of 
compressed air when the train was in motion, so as to 
remove the friction between the surfaces. This 
proposition was on the face of it absolutely imprac- 
ticable, but M. Girard continued to develop his 
original idea, and at the end of five or six years he 
produced an arrangement which to him at all events 
seemed full of promise, and in which a film of 
water maintained between the bearing plates and 
the rails was substituted for the cushion of com- 
pressed air ; an experimental length of line which 
he constructed at La Jonchére gave some very 
curious results, and the inventor was further 
encouraged by the great interest which the Emperor 
showed in his scheme. Whatever successful future 
there may be for the hydraulic railway in a per- 
fected form, it is quite certain that in the hands of 
its original inventor, no good results could have 
been obtained from it; M. Girard saw in his scheme, 
not a germ containing the spirit of a possible 








future success, but an already achieved and perfect 
result ; he disdained the idea of practical experi- 
ments on a moderate scale, and refused the offer of 
assistance from England ; the invention of a French- 
man should—in the first place at all events—benefit 
France only, and the system should be tried between 
two towns no less farther apart than Calais and 
Marseilles. 

With these ideas the reason is clear why M. 
Girard never advanced further than schemes on 
paper and his experimental line at La Jonchére ; 
time went on and evil days came for France ; a 
Prussian bullet in 1871 put an end to the hopes 
and the career of the inventor, and after peace was 
restored the little that remained of M. Girard’s 
works at La Jonchtre was sold and scattered. 
Amongst the relics were all the documents relating 
to the inventor’s cherished railway scheme, and 
these after having lain for some years in a garret, 
were purchased by M. A. Barre, an old collaborator 
of Girard’s, and who, like him, believed in the future 
of this scheme. But for want of funds the sliding 
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railway would have formed one of the attractions of 
the great Paris Exhibition of 1878, and possibly 
would ere this have again been consigned to oblivion. 
M. Barre, however, found it impossible to gain 
sympathisers ardent enough to risk their money at 
that time. And so he waited for eleven years more, 
until, being more fortunate, he has been enabled 
to construct the experimental line which is now 
carrying many hundreds of passengers daily on the 
Esplanade des Invalides. Of course it was not only 
the expense attending the construction of the 
exhibit which has had to be met ; for several years 
M. Barre has been engaged in making experiments 
and gradually changing and developing the primitive 
ideas of M. Girard until at the present time little 
remains except the original idea to be placed to the 
credit of the first inventor. The exhibit on the 
Esplanade des Invalides is wholly insufficient, both 
as regards its length and conditions of working, to 
demonstrate much in favour of the system for rail- 
way purposes; the utmost that it proves is a certain 
applicability for popular amusement, possibly a 
formidable rivalship to the favourite switchback 
railway. Assuming, too, that the large claims for 
economy put forward could be substantiated, there 
would still remain a great number of practical difti- 
culties to be overcome, and which, under ordinary 
circumstances, would seem to be insurmountable. 
When Sir Edwin Watkin has constructed his trial 
line conclusive results will be obtained ; till then 
the fullest credit for ingenuity may be freely 
accorded to M. Girard and M. Barre, and such a 
sphere of usefulness as that indicated above may be 
predicted for the hydraulic railway. In the mean 
time the subject is of sufficient interest for us to 
place before our readers a description of the system 
with some little detail. 

In a few words, the general arrangement of the 
Girard-Barre hydraulic railway is as follows: Ona 
pair of rails having a broad and flat top surface, and 
raised on a suitable structure some distance above 
the ground, is carried the train, the vehicles of which 
are supported on the rails by bearers into which 


| water under pressure can be forced, so as to lift the 








carriage off the rails and support it on a film of 
water ; on the train are carried suitable arrange- 
ments for maintaining the supply for this purpose. 
Along the middle of the track a pipe is laid from 
which at intervals project a series of standpipes 
terminating in suitable nozzles, controlled by valves ; 
some of these nozzles point in one direction, and 
an equal number are directed the opposite way. 
Immediately over these and extending longitu- 
dinally under the centre of each carriage, is a 
double line of pallets, set at reversed angles, and 
at such a height that one or other of the set of 
nozzles can discharge water against the pallets, 
the direction given to the train depending on 
which nozzles and pallets are in operation. The 
valves controlling the nozzles are closed and 
opened by the vehicles in passing. In. start- 
ing, the train is lifted from the rails by water 
being forced under the bearers, and a jet is pro- 
jected against the row of pallets under the train 
which sets it in motion ; after each carriage has 
traversed over the jet the valve is closed and the 
jet shut off, the adjoining one being opened and 
the train receiving a fresh impetus ; in this manner 
the speed is maintained and accelerated by a succes- 
sion of impulses. The earlier form of bearers or 
slides adopted by Girard are shown in Figs. 1, 2, 
and 3, on page 365 ; they consisted of a box R con- 
taining a central compartment in which was placed 
the springs to which the carriage was suspended ; the 
sides of the box contained air and water under 
pressure. The bearing face of the plate was grooved 
as shown, passages I being cut in the grooves to 
allow the surplus water to escape. This form was 
found to be very unsatisfactory, partly on account 
of the arrangement of the grooves and partly because 
of the position of the internal spring, which 
brought the plane of thrust M N below the point 
of support O. The waste of water through the 
passages I was found to be very considerable. 

Figs. 4 to 6 show the form of slide as actually 
in use on the experimental train at the Exhibition, 
and of which four or six are secured to the sides 
of each carriage ; it consists of a box in the centre 
of which is a depression P that forms a step for 
the bearing rod T of the spring, the {end of this 
rod being rounded so that a certain freedom of 
movement is given to the slide which enables 
the latter to accommodate itself to irregularities in 
the permanent way ; the bearing surface is formed 
with grooves arranged as shown in Fig. 6, commu- 
nication between these grooves being established 
by passages which are not directly opposite each 
other. Water is admitted to the slide through the 
opening S, and as it flows downwards it can only 
escape by traversing the grooves in the bearing 
surface and by passing across the interrupted open- 
ings, with the result that the velocity of the water 
is gradually decreased, and there is less waste. 
When the normal pressure is exerted against the 
rail and the slide, a film of water from one-half 
to three-quarters of a millimetre in thickness 
between the surfaces is maintained. It is evidently 
necessary that the rails over which these slides 
traverse should have perfectly true surfaces that 
should not be interrupted at any point, and which 
at the same time must be free to expand or con- 
tract. The manner in which M. Girard proposed to 
get over this difficulty is shown in Figs. 7 to 9, in 
which the ends of two rails R and R' are shown 
resting on a cast-iron saddle P; the ends of the 
rails were cut to an angle as at G C and G'C, 
and the space thus formed was filled by the wedge- 
shaped piece C which was held in contact with the 
rails by means of the spring R, but which was still 
free to slide with the dilatation of the rails. This 
arrangement, ingenious as it was, was too obviously 
imperfect to be adopted, and the present method of 
joining the rails is shown in Figs. 10 to 12 ; by this 
arrangement a curved groove A BC is made in the end 
of eachrail, and in this groove is placed a rubber fillet 
which has sufficient elasticity to allow for the varia- 
tions in length of the rail arising from differences of 
temperature ; the rails are secured together by the 
bolts F passing through the flanges D; GG are 
holding-down bolts securing the permanent way to 
the substructure ; on the outer side of each rail a 
guard plate, not shown in the plan, can be attached 
to serve as a guide for the slides. The propelling 
mechanism of the train is illustrated by Figs. 13 to 
18, and is practically the original arrangement sug- 
gested by Girard. It consists of three separate 

arts, in addition to the main running the whole 
ength of the line, and the standpipes, which are 
connected to it at intervals ; these parts are a valve 
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chamber B, a cylinder C, and the automatic con- 
trolling valve R. The water under pressure, which 
is to be used for propelling the train, flows up the 
standpipe T from the main laid in the centre of the 
permanent way, and enters the valve chamber, in 
which is a valve D that closes the entrance to the 
nozzle E, the pressure of the water at the back of 
this valve keeping it firmly shut; the spindle 
attached to the valve passes through a stufting-box 
H and beyond to the leather-packed piston in the 
cylinder C, the diameter of which is slightly 
larger than that of the valve B. That part 
of the cylinder C beneath the piston can be put 
in communication with the valve chamber by means 
of the pipe T and the three-way valve R ; one of 
the openings in this valve is much larger than the 
two others, in order that the passage leading to the 
cylinder C may not be obstructed. By the arrange- 
ment shown in Fig. 13 the water under pressure is 
delivered to the cylinder C and sufficient force is 
exerted to push forward the piston and with it to 
withdraw the valve D from its seat, allowing the 
water to rush through the nozzle against the row of 
pallets I beneath the carriage. Levers are placed 
under the tender to open the valve R and to allow 
the water to escape until the impulse has been com- 
pleted; whena corresponding lever at the other end 
of the train closes the valve and stops the jet until 
it is opened for a new impulse. It is evident that 
double sets of such levers are necessary to operate 
both series of nozzles for driving the train in opposite 
directions. These will be described presently. The 
spring 8 assists in throwing back the piston C to 
its normal position, when the cylinder C receives 
no more water but is put into communication 
with the atmosphere through the small opening O, 
that serves as a sort of hydraulic brake when the 
valve D returns to its seat. This device for pre- 
venting shock to the various parts in movement 
was not found to be very satisfactory, and a valve 
of the form shown in Fig. 14 is substituted for the 
present arrangement, while the cylinder and piston 
C are modified as in Fig. 15; the chief alteration 
in the latter is the addition of the disc P which 
enters the recess A at the moment when the valve 
D is thrown on to its seat, the friction between the 
disc and the box checking the shock of the moving 
parts. Fig. 17 illustrates the form of nozzle em- 
ployed, the valve A, which is introduced near the 
bottom, allows the nozzle to be emptied; the 
arrangement of this valve is shown in Fig. 18, 
where it will be seen that it is kept open by a 
spiral spring except when the water under pres- 
sure passes into the nozzle and forces the valve 
down, but as soon as this pressure is removed the 
valve opens and allows the contents of the nozzle 
to escape. 

The foregoing are the principal special details of 
the system, but there are a number of minor devices 
which have been worked out with considerable 
ingenuity to overcome obvious difficulties connected 
with working. Thus for example, in the event of 
a train being stopped by a signal, it might easily 
happen that the nozzle beneath one or more of the 
carriages has been opened and continues to dis- 
charge a jet of water against the pallets beneath the 
carriage. Insuch a case two operations would be 
absolutely necessary; that of closing the valve 
immediately to prevent waste of water so long as 
the train remains standing, and of opening it again 
when the signal against the train is removed. The 
arrangement adopted to meet this contingency is 
shown in Fig. 19, in which A and A! indicate 
the extreme positions of the valves connected with 
the nozzles of the line of standpipes. Outside 
these, and running along the whole length of the 
train are two iron tubes B and B', suspended from 
the arms C C', which are mounted on the shaft E 
that also runs along the whole length of the train, 
suitable couplings in all cases being provided be- 
tween the carriages. Secured to the central cross- 
frame under each carriage is the cylinder H, with 
its piston-rod G connected to the shaft E by means 
of a crank with a slotted pole and pin; openings 
are made at each end of the cylinder H, connected, 
by means of the pipes I and I’, to other pipes 
R R’ that also extend throughout the train, termi- 
nating at the tender. The rod K passing through 
bearings P P' in the bracket N carries midway of 
its length, between the bearings, a disc against 
which press the spiral springs M M!’ ; according to 
whether movement is imparted to the piston, the 
spring M or M’ is compressed. One end of each of 
the pipes R R' terminates on the tender in a small 
receiver, and the whole system is filled with glycerine; 








the upper part of each receiver is in communication 
with a small reservior charged with compressed 
air, the connection being controlled by means of a 
tap. The normal position of each of these two 
taps places the receivers in communication with 
the air, but if either one of them is turned, a pas- 
sage is opened to the compressed air chamber, and 
the piston H is set in movement to the right or 
left together with the whole system of the shaft E, 
and the rods Band B', which in their movement 
open or close the valves of the nozzle. By the 
movement of the piston H the glycerine contained 
in that part of the system not under pressure is 
caused to rise in the receiver, and the spring M or 
M' is compressed. After this operation has been 
performed, if the tap is again turned to its normal 
position, the piston H returns to the middle of the 
cylinder as soon as the compressed air escapes, the 
action of the spring and the difference of level of 
the glycerine in the two receivers being sufticient 
to overcome the weight of the different parts. It 
will be understood that this mechanism can be con- 
trolled from both ends of the train either to open 
or close the valves connected with each line of 
nozzles. 

When a train is in motion the jets upon which it 
depends for its speed are opened or closed automa- 
tically by a special mechanism placed at each end 
of the train, as already explained ; four of these 
devices are therefore necessary, two for controlling 
the series of nozzles which propel the train in 
one direction and the other two for actuating 
those which send the train in the opposite direc- 
tion, and as it is absolutely necessary for this 
mechanism to work simultaneously, the actuating 
levers are connected electrically. The diagrams, 
Figs. 20 to 22, give an idea of the arrangement 
adopted for this purpose; as will be seen from 
Fig. 21, the arm that operates the valve of the 
nozzle (R, Fig. 13) has a parabolic working face, 
against which the lever of the valve comes in con- 
tact, the movement of the train causing the arm 
to pass over it gradually without any shock and 
forcing the valve lever to take the positions shown 
at Mand M?. The corresponding arm at the end of 
the train is arranged so as to give a reverse move- 
ment, bringing the lever of the valve from the 
position M* back to M and thus shutting off the 
jet of water. All of the arms are arranged as shown 
in Fig. 20 to turn round the shaft B, and they are 
stiffened by rods T; the arms can be raised and 
lowered bya lever passing into the opening C. Trans- 
versely the arms have a curved section as shown at 
S, Fig. 19, the centre of this curve corresponding 
with that of the shaft E. The same figure shows 
that the lever is placed above one of the lines of 
the tubes B so that both can act independently of 
each other on the lever of the valve R (Fig. 18). 

One obvious inconvenience from this system of 
propulsion is that due to the enormous amount of 
water projected from the nozzles, and which is sup- 
posed to be collected ina suitable channel made in 
the bed of the permanent way, either for running 
to waste or for being brought back to a pumping 
station. To overcome this difficulty the inventors 
have schemed a device for checking the spread of 
the water and directing it into the conduit ; this is 
shown in Figs. 23 and 24, in which P is the mouth 
of the nozzle, E the line of pallets beneath the car- 
riage, and the structure A BC Da curved apron 
placed on each side of the pallets and attached to 
the road bed ; as the line of pallets passes between 
these aprons the water is thrown from them to the 
right and left into the collector, the curved plates 
T, T', and T? being introduced to divide it, while its 
force is further broken by means of the rows of 
chains suspended from the bottom of the curve as 
shown. 

A few words should be said about the means 
adopted for forcing water under pressure beneath 
the slides so as to raise the latter from the rails. 
It isclaimed that for short runs up to 1800 yards 
sufficient pressure can be obtained by carrying 
reservoirs charged with compressed air upon the 
tender, these reservoirs being recharged at each 
station. For longer journeys it is necessary to 
carry boilers, engines, and pumps for compressing 
the water, the reservoirs which have to be of con- 
siderable capacity on account of the relatively large 
amount of water consumed, being kept filled from 
the waste water channel in the permanent way, 
whilst the train is in motion, by the ordinary 
water scoop. Several suggestions, more or less 
fanciful, are also proposed for utilising the velocity 
of the train to store up the water at a sufficient 








pressure, and in this way to dispense with all com- 
pressing machinery ; it may be mentioned that 
about 60 lb. per square inch are required to raise 
the slides from the rails. 

We have endeavoured to give as clear an idea as 
possible in the foregoing description of the very 
ingenious hydraulic railway, and for which both the 
original and the present inventor deserve great 
credit so far as ingenuity is concerned, but we 
must frankly state that in our opinion the credit 
that may be fairly claimed for them cannot be 
extended further. The most extravagant claims 
for capacity, speed, and economy of working 
are put forward for the system ; it is admitted 
that the first cost of construction is higher than 
that of an ordinary railway running over level 
ground, but it is claimed that this economy dis- 
appears in hilly country because the hydraulic rail- 
way can be constructed almost as a surface line. 
But after the railway is built the economy—-so it is 
asserted—becomes apparent in the most striking 
degree, the saving in traction expenses alone for 
coal being no less than 94 per cent. ; in addition to 
this there is a total suppression of lubrication, and 
the maintenance of all the moving parts of an 
ordinary train, the absence of brakes give a further 
economy, and there is the saving of a very large 
proportion of an ordinary railway staff, while the 
economy gained in the maintenance of carriages and 
locomotives, besides that due to the moving parts, 
is over 66 per cent. As for speed it is asserted 
that 125 miles an hour can be readily obtained, 
while the absence of friction due to the fact that the 
train is always floating on a water film makes it pos- 
sible to surmount any gradient with perfect ease and 
to pass around sharp curves. That all these claims 
and many others put forward by the advocates of 
this system, are absolutely extravagant is too evi- 
dent to demand any discussion ; it is clear also that 
not only do the details of the mechanism at present 
employed fall far short of meeting the require- 
ments of ordinary working, but also that a large 
number of practical and apparently insurmountable 
difficulties would be encountered—the freezing up 
of the whole system in winter for example. It is 
gravely suggested that this difficulty can be over- 
come by using a mixture of glycerine and water in 
the proportion of one-fifth of the former to four- 
fifths of the latter. 

We have given considerable space to this subject 
because it is a veritable mechanical curiosity which 
has attracted a very large and in our opinion exces- 
sive attention, and because the name of one of our 
greatest railway magnates is now associated with 
it; the results that he will obtain with the ex- 
perimental line he is about to construct will 
certainly be of considerable interest, while it is more 
than probable that Girard’s hydraulic railway may, 
for purposes of public amusement, be made a very 
profitable undertaking, and may even find a limited 
application under exceptional circumstances for 
serious purposes, but it is not reasonable to suppose 
that the dreams of its inventors can be realised nor 
their claims substantiated. 





THE IRON AND STEEL INSTITUTE. 

THE annual meeting of the Iron and Steel Insti- 
tute is being held this week in Paris, the Exhibition 
having proved a source of attraction to the pro- 
ducers of iron and steel as it did for the users as 
represented by the Institution of Mechanical Engi- 
neers. In our last issue we gave an outline of the 
proposed proceedings, and we may, therefore, now 
deal at once with the proceedings of the first day, 
Tuesday last, of the meeting. 

It was seen on assembling at the building of 
the Société d’Encouragement pour 1’Industrie 
Nationale, which had been courteously lent to the 
Institution for the purpose of the meeting, that 
there was a very full attendance. M. Gustave 
Hiffel, in the name of the Société des Ingénieurs 
Civils, spoke a few words of welcome to Sir James 
Kitson and the members assembled, and was 
followed by M. Haton de la Goupilliere, president 
of the Société d’Encouragement. 

Sir James Kitson thanked M. Eiffel and M. de la 
Goupilliere for their welcome, in the course of his 
remarks commenting on the great advances made 
in the manufacture of iron and steel since the 
Institute last visited Paris in 1878. He also referred 
to the great increase in the prosperity of the Iron 
and Steel Institute during the same period of time, 
there having been an advance in membership of 
65 per cent. since the Paris meeting in 1878. He 
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also quoted some striking figures relating to the 
present, as compared with the past, production of 
iron, steel, and coal of both England and France. 

The next item on the programme was the presen- 
tation of the Bessemer medal to M. Henri 
Schneider, of Creusét. Unfortunately M. Schneider 
was unable to be present, important business 
having detained him at Creusét, and, therefore, the 
medal is to be presented when the members visit 
his works, one excursion having been arranged to 
visit the celebrated works in the Arrondissement of 
Autun. 


Tron AND STEEL MANUFACTURE OF FRANCE. 


The first paper on the list was a contribution 
from Professor Jordan, of Paris, and was entitled 
“ Notes on the Iron and Steel Manufacture in 
France in 1887, as illustrated by the French Exhibits 
at the Paris Exhibition.” This wasa very long and 
at the same time a very valuable paper. It may 
be taken as a companion paper to that contributed 
to the Transactions by Messrs. Riley and Gilchrist 
in connectfon with the Colonial Exhibition of 1886. 
It will be evident that such a paper as this, extend- 
ing over fifty-five pages of the Transactions, is not 
one of a kind that lends itself to abstracting. We 
have ourselves to a great extent in these columns 
gone over the same ground as M. Jordan, although 
from the nature of our work we have often been 
able to notice in full subjects which in the 
paper are only dealt with in abstract. We may, 
however, with advantage, give our readers the 
benefit of a summary of some of the figures which 
M. Jordan has collected with so much pains, re- 
ferring to the transactions of the Institute those 
who are desirous of examining the subject more in 
detail. 

In a Table treating with figures relating to cer- 
tain districts, it is shown that the output of coal in 
France has increased in ten years—1877-1887— 
from 16,805,000 tonnes to 21,288,000 tonnes,* or 
about 25 per cent. This increase has nearly all 
taken place in the northern coalfield. The coal 
consumption of France having been 31,191,000 tons 
for 1887 as against 24,144,490 tons for 1877, the 
foreign imports must have been 10,565,000 tons 
(this includes 4,046,000 tons of British coals) 
instead of 7,882,000 tons for 1877. 

Coke is, the author tells us, now produced in 
France almost entirely in the improved Belgian 
coke ovens of the Smet-Coppée or other analogous 
systems. The vertical Appolt ovens are not now 
much in use. At Creusdt the Bauer system is 
being tried. In some parts the system of saving tar 
and ammoniacal salts has been tried, but commercial 
circumstances, i.e., the low price of by-products 
presumably, have not been in favour of any exten- 
sion in this direction. 

With regard to pig iron during the same period 
the production has been as follows: In 1877, 
1,506,000 tonnes ; in 1887, 1,586,000 tonnes. 
There has been a very significant decrease in the 
product of charcoal pig—from 80,000 tonnes to 
12,000 tonnes—during the period, and the smelting 
of pig iron by coke is now the only important 
branch of the trade. The increase in size of fur- 
naces may be gathered from the fact that in 1877 
there were 232 in blast, whilst in 1887 there were 
101. The author then goes on to give at length some 
very interesting details relative to the various iron 
districts of France, but with these limits of space 
alone forbid us entering. 

The manufacture of wrought iron and steel in 
open fires and in puddling furnaces next occupies 
M. Jordan’s attention. In 1877 the number of 
iron puddling furnaces was 995; in 1887 they 
were reduced in number to 637. The correspond- 
ing figures for steel puddling furnaces were 51 and 
35. The number of ‘open fires for iron were, in 
1877, 243; in 1887,'53. For steel in the same 
years they were six and five respectively. Turning 
to product, we find that of puddled iron there 
were 821,006 tonnes made in 1877, and in 1887 there 
were 617,997 tonnes made. Of charcoal refined iron 
we have for the same two years 63,487 tonnes and 
16,864 tons respectively ; of puddled and charcoal 
refined steel, 20,273 and 12,532 tonnes for the same 
two years respectively. Referring to these figures 
the author says they ‘‘are sufficiently expressive,” 
and he ‘‘ does not think it necessary to discuss 
them specially. 

The manufacture of steel in converters is the 


* The French tonne is 1000 kilogrammes=2205 Ib. For 
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next subject which occupies the author’s attention. 
Of the year 1877 he has no records, but in 1887 the 
following appears to have been the state of the 
industry. There were 28 converters at work, giving 
a total output of 324,900 tonnes. Out of this there 
were 189,200 tonnes of rails, 107,300 tonnes of bars, 
and 28,400 tonnes of plates and sheets. It is esti- 
mated that 143,000 tonnes out of the total was basic 
steel. The total number of converters at work and 
idle is put down at from 42 to 44. 

We now pass to the manufacture of steel in open- 
hearth furnaces. The number in operation in 1887 
was sixty-nine, which gave an output in that year 
of 143,764 tonnes. Of this rails accounted for 
13,709 tonnes, bars 90,408 tonnes, and plates or 
sheets 39,557 tonnes. It is estimated that there 
are now seventy-five open-hearth furnaces at work. 

In the manufacture of blister and crucible steel 
there were, in 1877, thirty-four converting fur- 
naces at work with an output of 1717 tonnes of blister 
steel ; in 1889 the number had fallen to twenty- 
four furnaces, and the output was 1491 tonnes. In 
the manufacture of crucible steel there were 101 
furnaces employed in 1877, the output being 7252 
tonnes. In 1887 there were only thirty-nine furnaces 
producing 7532 tonnes. The paper concludes with 
a notice of miscellaneous exhibits, and remarks by 
the author on the figures and subjects he deals with. 
The discussion on this paper was naturally of a 
very brief description, indeed there would have 
been no discussion at all had not a question arisen 
as to whom belongs the merit of introducing the 
basic process. 

Mr. Gilchrist was the first speaker, but unfortu- 
nately his remarks were quite inaudible to the body 
of the audience. He was followed by Sir Lowthian 
Bell, who spoke on the question of dephosphorising 
pig. He was understood to say that if the honour of 
first proposing the dephosphorisation of pig iron by 
the basic process was due to France, it was English 
inventors who first put the matter into practical 
form, and there was a vast gulf between a sugges- 
tion of an industrial possibility and the working it 
out in practice. It was therefore to Snelus, Ed- 
ward Riley, Thomas and Gilchrist that the credit 
was due from an industrial point of view, and to 
Windsor Richards for the assistance he had given 
to the system in putting it ona practical commercial 
basis. Dr. E. Riley here pointed out that Professor 
Williamson had suggested a basic lining for dephos- 
phorisation at the Swansea meeting in 1870; in 
reply to which Sir Lowthian Bell said the French 
proposals dated from 1867. 

In his reply to the discussion, M. Jordan said 
that in 1867-68 an experiment was tried at Creusdt 
of using a lining of magnesia bricks, and this would 
doubtless have been carried to more practical issues 
had it not been stopped by the war. 

A vote of thanks to Professor Jordan for his 
paper was then proposed from the chair and carried 
by acclamation. 


THe CHANNEL BRIDGE. 


After the reading of the next paper on the list, it 
is evident we have now another vast engineering 
project to deal with. Whether it will remain a 
project simply, like the Channel Tunnel up to now, 
or be translated into the reality of solid steel, like 
the Forth Bridge, it is for the future to discover ; 
but the names that appear on the title-page of the 
paper under consideration are sufficient to guarantee 
that the scheme is not one of those airy creations 
of ill-informed but ambitious minds with which we 
are too often brought in contact. 

The author of this paper, which was the next read 
at the meeting, is M. Henri Schneider. _ Its title is 
‘‘The Channel Bridge, Preliminary Designs by 
Messrs. Schneider and Co. (Creusdt Iron Works), 
and H. Hersent,” whilst at the bottom of the 
title-page it is added that Sir John Fowler 
and Mr. Benjamin Baker, chief engineers to the 
Forth Bridge, are consulting engineers. When we 
add that the President, Sir James Kitson, stated, 
during the discussion, that an eminent firm of 
financiers—who could, as he said, finance any 
scheme they had a mind to—had undertaken to 
find the money, it would seem as if the Channel 
Bridge—as a project at any rate—had come 
amongst us, and come to stay. We shall notice 
this paper further at an early date, so for the 
present we may content ourselves with a brief 
abstract giving the chief elements of design in this 
Cyclopean dream of giant minds. 

The amount of metal and machinery to be pro- 
vided for the construction of a bridge over the 








Channel would represent an aggregate weight of 
about 1,000,000 tons ; and it is assumed that each 
country, England and France, would supply about 
one-half of the quantity—a statement at once calcu- 
lated to enlist the sympathies of a meeting of the 
Iron and Steel Institute. To pay for masonry 
supports the sum of 380,000,000 francs would be 
required, whilst the metallic superstructure would 
absorb 480,000,000 francs. The total would be 
860,000,000 francs, or, say 34,000,000 sterling. 

For site the shallow part of the Channel stretch- 
ing between Folkestone and Cape Grisnez has been 
selected. Here the shoals of the Colbart and Varne 
help the engineer. The deepest water in which 
foundations would have to be sunk would be 55 
metres, or, say, 30 fathoms. The total length 
bridged would be 38,600 metres, or 24} miles. 

The result of experiment shows that the bottom 
is not unfavourable, the ground being sufficiently 
solid to support very extensive works. The white 
and blue chalk, which everywhere forms the Channel 
bottom, will carry 10 to 12 kilogrammes per square 
centimetre, or say 10 tons per square foot. Soft 
parts of the surface and sediment will have to be 
removed at certain points. Each supporting pier 
will be solid masonry rectangle 25 metres (82 ft.) in 
length and of width to suit the columns. It will be 
brought above high-water level. Above will rise 
pans, columns. The surface in contact with the 
ground may be 1604 square metres (17,265 square 
feet) or less according to depth. The masonry will 
be built inside metal caissons forced by compressed 
air down to the solid ground. The caissons will be 
surmounted by metal cases surrounding the masonry 
and will serve to float the piers until they touch 
the ground. The distance between the piers is 
fixed at 500 and 300 metres (984 ft. and 1640 ft.) 
for the large spans and will not be less than 200 and 
100 metres (656 ft. and 328 ft.) respectively for the 
small spans. This, it is said, will prevent them 
proving an obstacle to free navigation of even 
sailing vessels. 

The metallic columns are to be, as is all the metal 
work, of steel, the height varying between 40 and 
42.78 metres (131 ft. and 140ft.). On these will 
be placed the main girders of the bridge. The 
head room, or rather mast room, will be at high- 
water springs 54 metres, or 177 ft. From the form 
of construction this height will continue throughout 
the spans. This height, we may state, is about 
26 ft. more than that of the Forth Bridge. Simple, 
unlatticed, trussed girders have been adopted in the 
design. The permanent way is 72 metres (236 ft.) 
above the low-water level. There will be double 
sets of rails and the width of the flooring proper 
will be 8 metres (26 ft. 3in.). The whole width of 
the bridge is variable, the greatest distance between 
the main girders is 25 metres (82 ft. 3 in.), such a 
space being necessary the insure the stability of 
the structure against violent wind. 

The most difficult operation is estimated to be 
the placing of piers, and the special precautions to 
be observed are detailed in the paper. The method 
to be adopted of floating out the piers is very in- 
genious, and there appears to be no doubt in 
the minds of those concerned that they will be 
successful, although the undertaking is of so bold 
and novel a character. It is pointed out that at 
Toulon masses of brickwork representing a weight 
of 100,000 tons have been kept afloat in the caissons 
for several months. 

A port will be constructed on either coast, 
specially arranged to facilitate the work. If a pier, 
when taken to its site and sunk, were found to be 
not in its proper position, it would be necessary to 
float it again i. compressed air. The position of a 
column in the centre of anchored barges attached 
by moorings is compared to that of a spider in the 
middle of its web. Oil is to be employed to 
smooth the water if necessary. It is proposed to 
complete the whole work within a period of ten 
years from starting. 

In considering the spans of 300 and 500 metres, 
the first idea is to form the spans of girders 
extending over the whole length of 300 metres and 
extending on either side in the form of cantilevers 
of 250 metres, so that the junction of the two 
cantilevers should constitute a span of 500 metres 
in all. Itis found, however, that the addition of a 
central independent span is advisable ; a saving of 
about 17 per cent. of weight is thus realised in each 
overhanging portion of the cantilever. The floor- 
ing of the bridge is formed of two girders resting on 
two piers. Each girder consists of two members, or 
chords, connected by bracings forming isosceles 
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triangles. The lower flanges of the two girders 
have a distance of 25 metres between their axes 
in the central span of 300 metres and an interval 
of 10 metres at the ends. They are horizontal in 
the central span, but are raised to a height of 5 
metres at the ends of thecantilevers. For erect- 
ing the cantilever arms auxiliary and removable 
piers are to be used; forthe larger spans two of 
these auxiliary piers will be required. Very ela- 
borate details of weights, calculations of resistance, 
stabillty of piers, &c., are given, but for these 
we must refer our readers to the paper itself. 

Before the discussion was commenced the Pre- 
sident requested speakers to confine themselves to 
those constructive details on engineering questions 
which might fairly come within the scope of the 
meeting of the Iron and Steel Institute, and not 
wander off into political questions and those re- 
lating to navigation, a request which was not much 
regarded by some of those who took part in the 
discussion. 

The first speaker was Mr. Daniel Adamson, who 
said he would have been glad to confine himself to 
the lines laid down by the President, but it was 
impossible to forget that there was a national and 
commercial side to the proposals put forward, as well 
as an engineering aspect. He questioned whether 
the French people were not being asked to give 
twenty-five shillings for a British sovereign. It 
was impossible to consider this scheme without 
looking to the alternative proposals of a tunnel, 
neither could it be ignored that all nations have a 
right to the free navigation of the Channel between 
England and France. A feature that would 
modify the commercial or financial aspect of 
the scheme would be the advance that might 
fairly expected to be made in steamship economy 
during the ten years of the bridge’s construction. 
During the last ten years fuel consumption in 
steamers had been reduced in a very considerable 
manner, and if the next ten years showed a like 
progress, sea carriage would be still further 
cheapened. Even now an ocean steamer would 
carry cargo at one-fifth of a penny per ton per mile 
as compared to the 1d. to 24d. of railway carriage. 
It may, however, be pointed out here, as the sup- 
‘ego of the scheme would doubtless have done 
iad they been present, that in across Channel 
freightage it is not the actual carriage per ton-mile, 
but the transhipment of goods. To make the 
comparison just, Mr. Adamson should have taken 
the cost of unloading goods from railway trucks to 
steamer on one side, and from steamer to train 
again on the other, and have added this to the ton- 
mile of carriage for the 20 or 30 miles of Channel 
passage. 

Comparing the designs before the meeting with 
those of the Forth Bridge, Mr. Adamson rejoiced 
that there was not a prospect of the latter being 
adopted. He also referred to the great cost of 
painting the bridge. He said it would be liable to 
total disablement from one piece being knocked out 
by collision from a passing steamer, apparently 
being much in the same frame of mind as the 
member of Parliament who asked George Stephen- 
son the immortal question about the cow. In con- 
clusion he thought the scheme wanted serious con- 
sideration, but he rejoiced that something should 
be done tending to free commercial intercourse, 
make nations more neighbourly, and make the 
world wiser and better. 

Mr. Tilden Wright said he appeared as an advo- 
cate of the Channel Tunnel. For the last six or 
seven years he, with others, had worked for the 
Channel Tunnel, and he was glad some other party 
had come at last to help them in their struggle 
against prejudice. But though he was in favour of 
connecting England and France by some physical 
tie, he considered that the bottom of the sea was 
the more suitable medium than an aérial connection, 
and the estimated cost of the tunnel was but one- 
sixth the estimated cost of the bridge. 

In summing up the discussion, che President said 
—in reference to some remarks which fell from Mr. 
Adamson respecting the scheme being the outcome 
of ‘‘ youthful and enthusiastic minds, with courage 
only equalled by their audacity””—that the names 
which backed the scheme had been apparently over- 
looked by Mr. Adamson. He thought Sir John 
Fowler, at any rate, might be supposed to have 
sown his professional wild oats. He had just 
finished the Forth Bridge, and had told him (Sir 
James) personally that he would guarantee the 
Channel Bridge. If so great an engineer as Sir 
John said such a thing as this, there only remained 





one formality, to find the money. A great financier 
in Paris—one who could do almost anything in the 
way of money—had told him (Sir James) that he 
would find the money—a fact which he, as a maker 
of iron and steel, was delighted to hear, as he hoped 
that he, in common with many other members of 
the Institution, would find a good deal of his mate- 
rial incorporated in the Channel Bridge. 


GasEous Fue. 


The next paper on the list was a contribution 
from Sir Lowthian Bell, and was on ‘‘ Gaseous 
Fuel.” It gave rise to one of the most lively dis- 
cussions that has been heard before the Institute 
for some time. Sir Lowthian, indeed, is a notable 
hand at raising controversial points, not a few of the 
most lively discussions being due to his initiative. 
In attacking so vigorous an industrial infant as 
water gas he brought wigs on the green with a ven- 
geance. When a Yorkshireman from one riding 
gets up to repel an attack made on his business by 
a gentleman from another riding the members of 
the Iron and Steel Institute may be sure of some 
fun, as the term is understood in the Sister Isle. 

We shall print Sir Lowthian Bell’s paper in full 
shortly, so will not go into it at any great length at 
present. It doubtless resulted from the proceedings 
in Section G before the British Association, when a 
paper on this subject which had been contributed by 
an American author was read. It will be remem- 
bered that on that occasion Sir Lowthian made 
certain remarks in which he expressed an opinion 
that when the maximum duty is required of a fuel 
one cannot do better than burn the fuel and get the 
duty at once without the intervention of interme- 
diary process. No doubt, stated nakedly, Sir Low- 
thian’s contention is sound enough, and one cannot 
get more heat units out of a given quantity of coal 
or coke than it contains at first. That may be 
taken as an axiom. But there are modifying con- 
ditions not only with regard to the nature of the 
duty required, but the convenience of its applica- 
tion. We will not, however, attempt to prejudge 
the discussion, but will let the controversialists 
speak for themselves. 

Sir Lowthian starts with a restatement of his 
expression of opinion at Newcastle. ‘‘ For obvious 
reasons, when power is once generated the sooner 
it is applied to the duty it has to perform the 
better. In like manner that form of motion known 
as heat does its work most economically when the 
same rule is observed.” This is the keynote of Sir 
Lowthian’s discourse. He then goes on to speak 
historically of water gas, and this brings him up to 
the latest phase of the question, the installation at 
the Leeds Forge and the separate commercial enter- 
prise that has grown out of it. Sir Lowthian Bell 
tells us that gaseous fuel is no stranger, a reminder 
that could hardly have been necessary to his 
audience considering what has been done in this 
field by Siemens and Wilson and Dowson. There 
are, we are also told, 4000 million cubic feet of 
gases daily consumed at the blast furnaces of Great 
Britain. If the domestic gas fireplaces of the 
country had been added the total would have been 
still more imposing. The natural gas reservoirs of 
the United States are also referred to, and the pro- 
cess used in making water gas is then described. 
Fuel is introduced into a cylinder, and, after being 
lighted, a current of air is forced in until the 
whole mass is brought to a high temperature. The 
blast is then stopped, and a jet of steam is passed 
through the highly incandescent carbon. The steam 
is decomposed, its oxygen converts the carbon into 
carbonic acid, setting free the hydrogen, while the 
carbonic acid by further contact with incandescent 
carbon becomes reduced to carbonic oxide, and 
water gas is thus produced. It consists of one 
volume of hydrogen and one volume of carbonic 
oxide. Hydrogen gives out when burnt the largest 
quantity of heat of any known substance, and if by 
burning oneunitof carbon there could be got one unit 
of hydrogen, the gain would be a gain in the propor- 
tion of 8000 calories to 34,200 calories. Unfortu- 
nately the heat required to tear away the hydrogen 
from its associated oxygen in water is not less than 
that which is evolved when the two gasesunite. Four- 
teen and a quarter units weight of carbon is required 
to generate one unit by weight of hydrogen. The 
production of water gas is an intermittent process. 
When the steam has cooled down the incandescent 
fuel sufficiently, it is shut off and the air is again 
turned on to renew the temperature. Producer gas 
and water gas is thus alternately evolved. 

Sir Lowthian quotes largely from apamphlet, pre- 





sumably one which has been issued by the Leeds 
water gas undertaking, of which Mr. Sampson Fox 
is the leading spirit, although Sir Lowthian did not 
more specifically refer to the document than as 
‘*the pamphlet.” In this it is stated that 25 per 
cent. only of the actual carbon used enters into the 
water gas, the other 75 per cent. being converted 
into producer gas containing 68 per cent. of inert 
nitrogen. The two gases, Sir Lowthian says, will 
produce 682,520 calories as against 800,000 calories 
produced by burning the same quantity of fuel 
direct. Hence the loss is 14.68 per cent. 

In order to enforce his text, Sir Lowthian quotes 
figures he had obtained from a Moravian works. 
To make 6,041,155 cubic metres of water gas, 
29,734,731 cubic metres of producer gas were gene- 
rated, or 4.92 metres of the latter to one of the 
former. The author calculates from further data 
given that there is a loss of 11.36 per cent. in gasify- 
ing the coal. According to the return he received 
from Germany each ton of coal treated cost in its 
gasification 12s. 2$d. ‘*The labour and other 
expenses at the Moravian works,” Sir Lowthian 
adds, ‘‘seem to me very high, and with this obser- 
vation I must leave the whole question of cost to be 
decided by members themselves. 

The author then goes on to say that it is stated 
that solid fuel only gives 20 to 25 per cent. of the 
total heat units, whereas 90 per cent. can be had 
from gas. This he is at a loss to understand. The 
paper next goes on to examine in detail the results 
of burning a specimen of coal, first in an ordinary 
furnace, second as producer gas in the open heart 
steel furnace, and third as water gas and producer 
gas combined. To follow the author in these details 
would necessitate the printing of his paper almost 
in full, a matter which we must reserve for a future 
occasion. It may be stated, however, that in the 
ordinary furnace the result would be 720,000 
calories, with 115,700 calories in chimney gases, the 
loss from the latter being 16.07 percent. Ina 
Siemens furnace, without addition of steam, there 
would result 614,403 calories, with chimney gases 
102,151 calories, or 16.61 per cent. loss. With water 
and producer gases, 638,016 calories and 70,547 
calories in chimney gases, or 11.05 per cent. loss. 
These figures show that by each 100 units of the three 
kinds of fuel burnt there is utilised: Coal, 83.93 ; 
producer gas, 71.14; water gas and its producer 
gas, 78.80. 

The author next refers to the use of water gas 
for illuminating, and takes exception to a state- 
ment in the pamphlet that a 36-in. pipe for trans- 
mission of ordinary gas may be replaced by a 
1}-in. pipe with water gas ; which Sir Lowthian 
says would go to show that the latter is 810 times 
as powerful as coal gas. 

Ina postscript Sir Lowthian gives further results 
of the Moravian works referred to. These are at 
Witkowitz, where Herr Kupelwieser is the manager. 
The price of fuel there was stated in the body 
of the paper to be 10s. (small coke) per ton, 
whereas it is found to be 13s. 5.4d. per ton. Mr. 
Kupelwieser says the cost of water gas must 
largely depend on the value of producer gas. 
Figures are given estimating values from actual 
working. The conclusion Sir Lowthian arrives at 
is that coke at 36s. 53d. per ton would produce 
heat as cheaply as water gas. 

The first speaker in the discussion was Mr. John 
Head. He thought that confusion often arose from 
water gas being recommended when it was not de- 
sirable to use it, for there was greater heat in water 
gas than producer gas. The great advantage with 
the latter was that less heat went up the chimney. 
The value of water gas was } per cent. better than 
producer gas according to his calculations or as 
100 to 993. Taking water gas at its advocates’ 
own figures it was worth 18s. 3d. as against 10s. 6d. 
for producer gas to smelt 2 tons of steel. The meet- 
ing had been warned against taking the author’s 
figures too literally. He thought that the consump- 
tion of fuel was less in the Siemens furnace than 
the ordinary, but against this was doubtless to be 
set first cost. He was, however, the next day 
going to read a paper on a new furnace which 
would remove this objection. A great cause of loss 
in this class of work was that sufficiently skilled 
labour was not employed, simple labourers often 
being in charge. Reference had been made to the 
sensible heat of the gases. He would like to give 
an instance of the working of a glass furnace in this 
respect. There were two 120-ton furnaces. The 
bath got hot, and he could only work with great 
difficulty. Cooling tubes were put in, and the 
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trouble disappeared. There was not loss, as the 
heat only went up the chimney when the tubes 
were not there. Mr. Kupelwieser next made a 
few remarks, reserving his speech until a later time. 

Mr. W. L. Wildy, engineer to the Leeds Forge, 
followed, his speech being a reply to Sir Lowthian’s 
attack. He said that the paper stated that from ‘‘ 15 
to 30 per cent. of the heat of the coal was devoted to 
converting the coal into the gaseous form.” From 
numerous records the lower percentage was more 
correct for producer gas. The effect of the conver- 
sion of the solid fuel into gaseous fuel was only 
partially stated by Sir Lowthian, when he said : 
‘‘This is done because, without this stimulus, the 
temperature obtained by burning coal in the ordi- 
nary way would not suffice for the object in view.” 
The further object was to convert the fuel into a 
more manageable form, and its employment might 
be advantageous when the heat was needed under 
exact regulation, and with a minimum of labour 
and dirt. A temperature was obtainable with the 
gaseous fuel which was absolutely unattainable with 
solid fuel, and that proved that where high tempera- 
ture was required gaseous fuel was the only form in 
which to use fuel, and where heat was required to 
be under control, gas offered the readiest means of 
regulation. 

The author said again: ‘‘ For obvious reasons 
when power is once generated, the sooner it is 
applied to the duty it is to perform the better. 
In like manner the form of motive power as heat 
does its work most economically when the same 
rule is observed.” Of course it often happens that 
a sacrifice has to be made in order to meet the cir- 
cumstances of particular cases. In the production of 
producer gas the heat necessary to volatilise the car- 
bon was entirely lost, whereas in working water gas 
it was this very waste of the ordinary producer gas, 
coupled with a portion of the glowing carbon, which 
was employed to decompose the steam to produce 
water gas. This was keeping very much in sight 
the earliest possible application of the heat, which 
without this application was absolutely wasted. 
Then in Sir Lowthian’s calculations of the compara- 
tive calorific effect of producer gas and the fuel from 
whichit was made, he took credit for the whole of the 
carbon and hydrocarbons in thefuel, while it was well 
known that there was a large percentage of loss by 
condensation in the gas tubes and flue, and that 
as for the producer gas at the furnace showing 
a loss of 23.3 per cent., any number of analyses 
showed losses of from 30 to 40. Sir Lowthian’s 
description of an American gas well was too 
humorous to take seriously—a hole in the ground, a 
pipe anda furnace! Having worked out with great 
nicety the calorific values of the gases produced 
by the water gas generator, and found that in pro- 
ducing something they had found it necessary to 
expend something, the author proceeded to in- 
crease that expenditure on his own account by 
250 per cent., because in making water gas they 
preferred to use coke. Coke was not necessary ; it 
was only in their case convenient, and the coke 
which they used had already been deprived of a 
portion of its carbon and hydrogen, not for the pur- 
pose of making coke, but for making gas. From 
independent analyses the loss was found to be only 
11.5 per cent. Oven-made coke was not and would 
not be used for water-gas production. Some of the 
figures referring to the foreign works were, while 
intended to be instructive, quite misleading. He 
had been in Witkowitz himself, and watched the 
process of gasmaking there and steel-melting by 
water gas, and he had received from the mouth of 
the engineer in charge very different statements 
from those now put forward by Sir Lowthian as 
communicated by Herr Kupelwieser. However, 
other figures given by Herr Kupelwieser confirmed 
the statement that he (Mr. Wildy) had made that 
the loss in gasifying the fuel was 11.5 per cent. 
Here in examining the Witkowitz figures, Sir 
Lowthian drew a deduction that was unwarranted. 
Sir Lowthian said, ‘‘In the equation H,O+C, we 
have H; +CO for water gas. In the equation O,+C,, 
we have 2 CO for producer gas. The weight in the 
two equations of H is 2, and that of carbon 48, or 1 
of H to 24 of carbon. In the example taken, when 
using raw coal, there was in the gases 44.8 of 
hydrogen and 1041.51 of carbon, or 23.24 of carbon 
for 1 of hydrogen. Now the heat of 24 parts by weight 
of carbon burnt to carbonic oxide means 57,600 
calories, which have been expended to obtain 1 part 
of hydrogen, which, when burnt to steam, gives 
29,400 calories—the loss being therefore nearly 
50 per cent. of the heat generated in erder to 





obtain the single unit of hydrogen.” Now here it 
was assumed that the whole object of producing 
water gas was to obtain hydrogen, a fallacy any- 
thing but philosophic. Taking the author’s figures, 
H2 C48, or H1 C24, being 24 parts of carbon to 
1 of H, the 24 parts of carbon burnt to CO produce 
57,600 calories. These 24 parts afterwards further 
burnt to COs equal to C024 x 5600 = 134,400 
calories. H1 x 29,400 = 29,400 calories, or a total 
of 163,000 calories. The 24 parts of C burnt 
to CO would have produced 192,000, the loss 
being 28,200, equal to 14.6 per cent., instead 
of 50 per cent. The most practical man ad- 
mitted that gaseous fuel was the most perfect 
form of fuel known, from its easy applicability, 
control, and cleanliness. Yet the gases most 
usually employed showed a loss of at least 30 per 
cent. of the total heat units in the fuel, and then 
gave a gas the flame of which was of far lower 
calorific intensity than the flame of water gas, the 
proportion being 1915 to 2839. The detailed state- 
ment of costs of production of water gas at Witko- 
witz was so extraordinary, and the cost per ton of 
gasifying the fuel so enormously high, that he could 
not but think that there must be some error, or 
that proper supervision had not been kept on the 
process. That it should cost 12s. 2}d. to gasify a 
ton of coal seemed enormous, and to steam one ton 
of fuel would decompose 980 1b. of water and pro- 
duce 35,000 cubic feet of water gas and 140,000 
cubic feet of producer gas. Therefore, to provide 
steam for gasmaking, 980 lb. of water were to be 
evaporated, to which might be added 980 lb. evapo- 
rated for engine purposes, making 1960 lb., which 
divided by 9, equalled 2181b. of coal, or roundly, 
2 cwt. at 6s. ; the cost of fuel thus came to 7}d. 
instead of 3s. 64d. Their own total cost, including 
labour, steam, repairs, interest, and depreciation, 
&c., came to 4s. 84d. per ton. Maintenance charges 
in the Moravian list were about three times what 
they would be in England. 

Sir Lowthian, in claiming for solid fuel the 
utmost efticiency in use, mentioned the blast fur- 
nace in which, having regard to the chemical con- 
ditions to be observed, 90 per cent. of the full 
power of the fuel was accounted for by the duty 
performed. This could only be accomplished by 
the efficient collection and employment of the top 
gases of the furnace. By his comparison Sir Low- 
thian had actually proved the point which it was 
the object of the paper to discredit, viz., in gas- 
producing to get the utmost out of your fuel, by 
utilising the heat of volatilisation of carbon to 
decompose water, for the action in Sir Lowthian’s 
acme of efliciency—the blast furnace—by absorbing 
the heat of the conversion of C into CO,, in 
reducing iron ores to FeC, then dissociating the 
CO,, forming 2 CO, and burning that in furnaces, 
stoves, under boilers, &c., was precisely parallel 
to using the heat of the conversion of C into CO, to 
decompose water into HCO, and using the CO pro- 
duced by the dissociated CO, in furnace stoves, 
under boilers, &c., as was done in blast furnaces 
and advocated in the pamphlet to which Sir 
Lowthian had referred. To combat the ques- 
tion as to whether solid fuel was not more diffi- 
cult to completely oxidise than gaseous fuel was 
puerile, and although the author might have con- 
sumed 120,000,000 cubic feet of blast furnace gas 
in a day, no man who had seen the stacks at iron 
works would say that the oxidation of the solid 
fuel was as complete as that shown by the gas-fired 
furnace stacks. They next came to the summarised 
results, working on the assumed composition of the 
fuel they got for coal; total possible calories, 
720,000. 1. Coal burnt in ordinary furnaces, with- 
out excess of air minus loss in chimney, 604,300, 
equal to 83.9 per cent. 2. Producer gas ditto, 
calories 401,849, equal to 55.8 percent. 3. Water 
gas ditto, calories 567,469, equal to 78.8 per cent. 
The author said, ‘‘In cases, however, where an 
intense temperature is required to do the work in 
hand quickly, water gas may be highly advan- 
tageous.” This was one of the conditions of an 
open-hearth furnace, and if the melting down and 
refining of the charge could be completed in a period 
which would be a fraction of the time at present 
required, the result would be an increased turn- 
over on the capital invested, and where gas was 
employed to increase the combustible percentage 
of the fuel, results had been most satisfactory. 
At a works he visited for the purpose of seeing the 
application, the gas contained 50 per cent. of com- 
bustible instead of the usual 30 per cent., and the 
output of steel was increased: The author took 





exception to the application of water gas to the 
Siemens regenerative furnace. He would give some 
data where Siemens gas and water gas and solid 
fuel had been set the one against the other. The 
data referred to a comparison of mixed gas with 
solid fuel. With regard to the production of steel 
in the Siemens open hearth, the data to which he 
attached the most interest was that of 30 charges at 
least per week of four to five tons each turned out. 
The furnaces endured from 300 to 350 charges with- 
out requiring renewal, and there were fewer repairs 
required for using mixed gas than when using ordi- 
nary Siemensgas. Thesteel made from these furnaces 
was subjected to a tensile test of from 35 to 50 kilos. 
per square millimetre, equal to from 20 to 31 tons 
per square inch ; the elongation being from 20 to 
30 per cent. In the reheating furnaces that worked 
by mixed gas the production per twelve hours was 
35 tons of ingots from 14 cwt. to 24 ewt. Coal 
used in the gaseous form, 9 tons. Coal per ton of 
production, 5 ewt. 0 qr. 15}1b. In the ordinary 
furnaces the production for twelve hours was 16 
tons 10 cwt., while the coal used as solid fuel was 
5 tons4 cwt. The coal] per ton of produce was thus 
6 ewt. 1 qr. 55 lb., showing a saving in the mixed 
gas furnace of 1 qr. 18 Ib., equal to 18.4 percent. 
In the slabbing furnace the production by the gas 
furnace for twelve hours was 10 tons 10 ewt., the 
quantity of used coal in the gaseous form being 
4 tons 6 cwt., making coal per ton of produc- 
tion 8 cwt. 0 qr. 22 lb.; the loss of material 
was 14 to 15 per cent,jand the number of 
men required to work the furnace, three. In 
the ordinary furnace the production per twelve 
hours was 5 tons 10 ewt. ; coal used as solid fuel, 
3 tons 12 cwts. ; coal used per ton of production, 
13 cwt. 10 qrs. 12 lb. ; loss of material, 15 to 16 
per cent., showing a saving over the solid fuel by 
the gas furnace of 4 cwt. 3 qrs. 16 lb. per ton of 
production, equal to 39 per cent. In the gas 
puddling furnace the production per twelve 
hours was 7 tons 16 cwt.; the coal used in the 
gaseous form, 3 tons 4 cwt.; coal per ton of 
production, 8 cwt. 0 qr. 8} Ib.; loss of ma- 
terial, 4 to 5 per cent. ; men required at furnace, 
four. While in the ordinary puddling furnace the 
production for 12 hours was 2 tons; coal used as 
solid fuel, 1 ton 16 ewt. ; coal per ton of production, 
18 cwt. ; loss of material, 8 to 9 per cent. ; men 
required at furnace, two ; showing a saving by the 
gas furnace over the solid fuel furnace of 9 ecwt. 
3 qrs. 194 lb., equal to 55 per cent. Inthe reheat- 
ing furnace, which was 19 ft. by 14 ft. 9 in. wide, he 
had only the data as to the time required to heat 
the ingots. The ingots weighed from 20 to 30 ewt. 
each ; and in the case of the gas furnace required 
from 24 to 43 hours; and in the ordinary furnace 
using solid fuel from 37 to 51 hours. In the crucible 
furnace using mixed gases the make was from five 
to six charges of soft steel, consisting of forty 
crucibles, each holding 374 1b. per 24 hours. The 
carbon equalled 0.05. In another case the expen- 
diture of fuel in the Siemens open-hearth furnace, 
working with the old form of Siemens producer, was 
13 cwt. of coal per ton of steel produced, while 
working with mixed gases the consumption was 
equal to between 9 cwt. and 10 ewt., varying accord- 
ing to the quality of fuel used in the generators. 
To the application of the water gas to furnaces 
the author took exception, saying : ‘‘ A great deal of 
stress is laid on the application of water gas to the 
manufacture of open-hearth steel. At the steel 
works with which I am concerned, the ingots were 
formerly heated in Siemens furnaces.” Well, all prac- 
tical men knew that the application of gas to heat- 
ing ingots made the works, Sir Lowthian cited, 
no parallel to the application of gas to one open 
hearth, the former requiring a soaking of compara- 
tively low heat, the latter a high temperature, 
neutral or oxidising at will, and capable of being 
perfectly controlled. The figures quoted as repre- 
senting the relative values of producer and water 
gas, and its accompanying producer gas required to 
be altered from 71.14: 78.80 to 55.8 : 78.80. 
Against continually increasing extensions of the 
practice of conversion of solid fuel, Sir Lowthian 
said that ‘‘solid fuel was not likely to be superseded 
by any factitious gaseous fuel.” He had already 
shown how unreliable were the figures on which 
Sir Lowthian had based his calculations of the cost 
of units, and asserted that the charges were at 
least three times higher than they would be in 
England, and in charging fuel at 13s. 5d., which 
would cost about 6s., the statement that ‘‘coke at 
36s. 5jd. per ton would produre coal as cheaply as 
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water gas” fell to the ground and should be divided 
by 24 at least, and thus would bring the com- 
parison to coke at 14s. 7.44d. The comparison of 
the producer gas should be divided by three at least, 
and should bring the value of the carbon in its 
original condition to 8s. 8d., equal to coal of the 
quality taken at 7s. 5$d. per ton. 

The concluding remarks of the paper, quoting 
Herr Kupelwieser, show (first) of all that gaseous fuel 
gives perfectly satisfactory results, but when stating 
that in nearly all cases such furnaces are worked 
more economically with producer than with water 
gas, Sir Lowthian forgets the previous statement 
made in the paper read before the Austrian Engi- 
neers and Architects Society by an officer engineer 
attached to Witkowitz works, in which the following 
facts are stated : (1) Coke of poor quality is used ; 
(2) 87.7 of the disposable quantity of heat is ob- 
tained in the gases ; (3) the gas is exceedingly well 
adapted for use in the open hearth ; (4) when using 
water gas it is found that the open hearth could be 
me at about one-half the cost of that where 
ordinary producer gas was used, even though for 
equal heat evolved the cost of water gas stood in 
the proportion of 1.77 to 1.72 for producer gas.* 

Mr. J. E. Dowson spoke next. He said—referring 
to the last speaker’s statements—that the author 
evidently intended the same priced fuel should be 
taken in comparing solid and gaseous fuel.t He 
quite appreciated the author’s desire to treat the 
subject of his paper on a theoretical basis, but as 
the author himself had admitted, it was impossible 
not to take some account of its practical bearings 
also. In fact, were it not for this saving clause, 
Mr. Dowson feared the case of gaseous fuel would 
be a very poor one, but if some of its practical 
advantages be taken into account the verdict would 
surely not be all against it. It was of course impos- 
sible to get more than a certain number of heat units 
from a given weight of fuel, whether burnt directly 
as solid fuel or whether converted into gas and then 
burnt. It wasalso known that a certain amount of 
the heat energy of the fuel must be expended in 
the process of conversion into gas. From the prac- 
tical point of view, however, it should be remem- 
bered that it was not possible to burn solid fuel 
without introducing something like twice the quan- 
tity of air theoretically required for its combustion, so 
as to drive away the products of combustion from the 
fuel and insure its being supplied with a sufficiency 
of oxygen. Moreover this supply of air had to be 
drawn in by a strong chimney draught, which causes 
a rapid withdrawal of the heated currents, and so 
a further loss was sustained. With gas it was not 
necessary to have so large an excess of air present, 
and very little chimney draught sufticed, and con- 
sequently there was a comparative gain. Further 
than this the gas could, when required, be heated 
before combustion by means of the outgoing pro- 
ducts, but with solid fuel this was impossible. On 
the other hand, the water gas system described by 
the author laboured under two great disadvantages ; 
its working was intermittent, and the quality of 
the gas fluctuated, especially insmall plants. Then 
again the gas made when the steam was turned off 
(representing at least half the total fuel consumed) 
was entirely wasted unless it happened that there 
was some special use for this feeble gas as well as 
for the water gas proper. For these reasons he 
advocated an intermediate gas between the ordinary 
producer gas and the water gas, and in this way he 
was able to get about 20 per cent. hydrogen and 
only 48 per cent. nitrogen without intermittent 
working or fluctuations in quality. In practice, Mr. 
Dowson remarked, there was no general rule as to 
solid fuel being more economical than gaseous fuel ; 
in some cases it was better to have the one and some- 
times the other. For instance, if it were desired to 
heat a steam boiler there would be little or no 
advantage in specially making gas for it; on the 
contrary, ‘if a low-class fuel were used there would 
probably be more labour in removing the clinker 
from the eer oan than from the boiler, if the latter 
were fired with solid fuel. He had himself made 
several experiments, and had sought information in 
various countries, and the results were all to the same 
effect. The best example he could give was a large 
mill in the north of Italy, where there were twenty- 
two boilers. He had there seen last autumn four 





* Journal Iron and Steel Inst., vol. 1887, No. 1, pp. 
368, 369. 

+ Assuming, for instance, that the fuel cost 10s. a ton, 
or any other sum, the real question for consideration was 


whether or not it were better to use it in the solid or 
gaseous form, i 


Cornish boilers, heated by gas made in producers 
attached to the ends of the boilers, and all the 
appliances were of the newest kind. They were 
fired with Scotch coal, and the technical manager 
stated that they usually evaporated 7 kilos., 
but occasionally 74 kilos. of water per kilo. of coal. 
The other boilers had fires in the usual way, 
but the fuel used was Cardiff steam coal, and 
with this it was said they evaporated 10 kilos. per 
kilo. of coal. The Cardiff coal cost 5 francs a ton 
more than the Scotch coal, but even then it would 
be seen that there was no real saving with the gas- 
fired boilers, and he (Mr. Dowson) could not be 
surprised at this, as he had always felt that if the 
incandescent mass of fuel were in the producer 
instead of in the boiler much of the radiant heat 
must be lost. 

Having taken a case favourable to the solid fuel, 
he would now take one where gas was essential. 
He referred to gas engines, which were now being 
made of considerable power, and as their efticiency as 
heat engines had been shown to be greater than that 
of steam engines, there was every probability that 
their use would be greatlyextended. These engines, 
however, required gas, and this was a very profit- 
able use for it. He had specially devoted himself 
to this subject, and he was able to give the general 
result after working with engines indicating in the 
aggregate about 1500 horse-power. This result was 
that with engines indicating as little as 10 horse- 
power, the fuel consumption was only 1} Ib. per 
indicated horse-power per hour. With larger en- 
gines it was about 1} Ib., and at the paper mills of 
Messrs. Spicer and Co., at Godalming, where there 
were Otto engines indicating a total of about 240 
horse-power, Mr. Spicer informed him that the 
average fuel consumption was only about 1 lb. In 
connection with the subject of gas engines, he men- 
tioned that at the Exhibition there was a four- 
cylinder Otto engine of 100 brake horse-power, 
also a 100 horse-power engine designed by M. Dela- 
marre-Deboutville and made by M. Powell, at 
Rouen. This latter was a single-cylinder engine, 
and was the largest of its kind ever made*. He 
was unable to give its fuel consumption as it was 
not yet known, but an engine of the same type, 
giving 25 horse-power, consumed only 1} lb. per 
brake horse-power per hour. Speaking generally, 
he said it might be, and doubtless was the case, 
that theoretically solid fuel should give better re- 
sults than gaseous fuel, but his contention was that 
in practice this was often not possible, and that for 
many purposes gaseous fuel was better and more 
economical, especially when the best appliances 
were used for getting as high a duty as possible 
from the fuel. 

The discussion was then adjourned until the next 
day, and the members separated, 

(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 17, 1889. 

Tue American iron trade has been taken somewhat 
by surprise at the offer of a British syndicate to pur- 
chase the property of the Thomas Iron Company, in 
the interior of Pennsylvania. This property is one of 
the most paying in the United States, and one of the 
oldest. The stockholders met a few days ago and 
expressed their willingness to accept 3,500,000 dols. ; 
but this is not to cover their cash on hand or bills 
receivable, which foot up about 1,700,000 dols. The 
opinion is now expressed in iron trade circles, that the 
foreign investors will make bids for other iron pro- 
perties, and the inference is by no means unreasonable, 
as inquiries have already been made as to the value of 
several plants in Pennsylvania, Ohio, and New York, 
and one or two other States. The American owners 
are not anxious to sell, but could be induced to do so 
by good offers. There are such multitudes of oppor- 
tunities for safe investments in this country, that the 
owners of iron properties would not hesitate to try 
their fortunes in new channels. 

The pig-iron production is once more increasing. 
During the months of June, July, and August the 
anthracite iron output averaged a little over 34,000 
tons per week ; the production for September was 2000 
tons per week greater for the first week, and October 
will probably show an increase over this of 1500 tons per 
week. As a number of furnaces now out will be blown 
in this autumn, it is quite probable that by the first of 
next year the production will have reached a point 
which will affect, or threaten to affect, the market 
quotations, unless the consumption of iron should in 
the mean time considerably increase. The uncertainty 





* This engine js illustrated and described in our present 





issue, 





as to this has had the effect of weakening "prices 
slightly, or more correctly speaking, has made furnace 
managers more willing to accept contracts for winter 
delivery than they were a month ago. The coke and 
bituminous iron output on June | was 91,771 tons per 
week, and on August 1 was 99,720 tons per week. 
Four or five furnaces are being prepared for work, and 
in thirty days from now the weekly production will 
be about 105,000 tons, which will be the highest point 
reached for two years. The charcoal iron production 
from sixty furnaces is now about 11,300 tons per week ; 
the charcoal iron production has remained at a stand- 
still for the past two years. 

Freight rates on southern irons have been advanced 
this week, and consequently quotations at furnaces and 
also at distributing points have advanced sufficiently 
to cover the increased freight charges. The 14,000 
ovens of the Connellsville coke region have passed 
under the control of two companies, or combinations, 
and coke users are therefore anticipating an advance in 
prices to 1.50 dols. or even 1.60 dols. per ton. 

Lake Superior ore sales so far this year foot up 
5,600,000 tons. A good deal of railroad building is 
being done in the Lake Superior region, to develop 
additional territory. 

Prices of iron and steel are strong for nearly all pro- 
ducts. The western markets are particularly strong 
in merchant steel, wrought-iron pipe, sheet iron, 
barbed wire, and nails. The excellent agricultural 
reports are stimulating the demand for supplies, which 
find a market in the North-Western States. The bar 
mills throughout the country are selling all the iron 
they can produce, working double turn, at 1.60 to 1.90. 
There is a very heavy demand for nails in western 
markets, but a flagging demand in the east. The 
Missouri barbed wire mills are running full time, and 
“0 have been further advanced. The wire is used 

or fencing, and a great deal of new agricultural terri- 
tory is to be brought under cultivation next year. 








WATER GAS AT THE BRITISH ASSO- 
CIATION. 
To THE EpItoR OF ENGINEERING. 

Srr,—I trust you will insert this in your next issue, as 
to the report on Mr. Humphrey’s paper and my remarks 
during the discussion, which appeared in your issue of the 
20th inst. 

Owing to my having undertaken at an hour’s notice to 
deliver a summary of this long and interesting paper, and 
to the fact that I did not prepare the printed abstract 
which found its way into the reportor’s hands, and further 
that the abstract was again condensed, there is hardly 
any resemblance whatever left in the report to what I 
actually delivered. 

y own remarks have suffered as much through the 
inability of areporter to convey my meaning in the very 
limited space at his disposal. I stated that my asssocia- 
tion in gas with Mr. J. Emmerson Dowson has been long, 
intimate, and continues to the present day. My allusion 
to that has misled your reporter, and from the short 
notice he has given of what I said, it might be supposed 
that I wanted to detract from the great merit wank is 
due to that gentleman for bringing the ‘‘ Dowson” form 
of water gas to perfection, when, in fact, exactly the 
opposite was my object. i 

ut the chief object of my remarks has not been alluded 
to, namely, to support Sir Lowthian Bell in his criticism 
on the supposed universal application of water gas, and 
particularly to draw attention toa part of Mr. Humphrey’s 
paper, in which he clearly exposes the fallacy of the sug- 
gestion that it can be génerated and distributed economi- 
cally except when there exists an agglomeration of fac- 
tories, which could utilise the by-product known as pro- 
ducer gas. 

Your obedient servant, 
C. WEBBER. 





RAILWAY ROLLING STOCK AT THE 
PARIS EXHIBITION. 
To THE Epitor oF ENGINEERING. 

Sir,—In the article on the above subject in your issue 
of September 6, you give an illustration of a double-bogie 
carriage, With open galleries extending along each side for 
half its length, these two galleries communicating by a 
central cross —, this arrangement of galleries being 
stated to be the system of M. H. Desgrange, of Paris. 

This arrangement is identical with a design described 
and illustrated in your own columns, and of which I am 
the author, as far back as 1881. (See vol. xxxi., p. 488, 
May 18). 

My communication appeared under the title, ‘‘ The 
English Railway Carriage of the Future,” and was signed 
‘* Progress,”’ the only difference in the system of galleries 
being that mine were closed in instead of being open, the 
object to secure complete intercommunication being the 
same as in this French vehicle. 

As it is patent to all, that the great defect of English 
carriages is the want of intercommunication, it is to be 
hoped that English railway companies will not let the 
grass grow under their feet any longer in this respect, nor 
allow it to be said that ‘‘they manage these things better 
in France,” 

Tam, yours, &c., 
Rost, M. Sxort, 

4, Baxter Park-terrace, Dundee, 

September 16, 1889, 
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100 HORSE-POWER “SIMPLEX” 


CONSTRUCTED AT THE ATELIERS POWELL (MM. MATTER ET CIE., 


Fig. 7. Fig.8. 
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ENGINE AT THE PARIS EXHIBITION. 
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A 100 actual horse-power gas engine, the largest | ing the bearings ; and so a higher compression of the 
single-cylinder gas engine ever made, is working at the | charge is practicable. The higher compression which 
Paris Exhibition, Quai d’Orsay, driving the annexe de | this Tate ignition permits, and necessitates, has the 
la Classe 52. It was made in the shops of Mr. Thomas | effect, too, of diminishing the amount of burnt gases 
Powell, Rouen, which establishment has since changed | left in the cylinder. This is shown by the diagram, 
hands, and is now known as “‘ Ateliers Powell, MM. | Fig. 6, on our two-page engraving. The ignition is 
Matter et Cie., Succegseurs.” effected by a stream of sparks between platinum points, 

The engine is one the ‘‘ Simplex” type, invented |as described in M. Delamare-Deboutteville’s pen 
and patented by MM. Ed. Delamare - Deboutteville | already referred to, a system of ignition which is found 
and Malandin, and described in a paper read by / to be particularly advantageous when working with 
one of the inventors at the Paris meeting of the Insti- | poor gases. 
tute of Mechanical Engineers, and published in Ene1-| In the cycle of working adopted in this engine the 
NEERING on pages 153 and 185 ante. (This type of | mixture of gas and air is over-compressed from a to 
engine was also described on page 306 of vol. xli.) \(see Fig. 6); and the higher the compression the 

The engine, as our Sree engraving of this week | smaller the space left between the cylinder cover and 
shows, is of a solid design, the cylinder is well supported, | the piston at the end of the stroke, and consequently 
and the crankshaft has long and stiff bearings. These | the less are the burnt products left in the cylinder. 
are very necessary features in a gas engine. 

The dimensions of the different parts are given on a to J) is not lost, but given back in the return stroke. 
the engravings in metrical measures, but we may state With an explosion at the commencement of the stroke 
here that the cylinder is 22.64 in. in diameter, while | the line of pressure d e would have to be lowered for 
the stroke of the piston is 37.4 in. The slide has double | an equal practical effect. 
ports with a single port into the cylinder, thus reduc-| The workmanship of the engine we have been de- 
ing the travel of the slide valve, and rendering the pas- | scribing is very good. It is being worked at Paris 
sages very direct. Belleville springs are used under with Dowson gas. 
the nuts of the slide cover. As shown in Fig. 5 the| 
exhaust valve is worked by a lever with a shifting 








fulcrum (known in the shop as ‘ crocodile’s jaw.”) 
At the first opening, when the resistance is consider- 
able, the fulerum of the lever is close to the exhaust 
valve centre; but as soon as the valve opens about 
fin., enough to reduce the resistance by allow- 
ing a portion of the exhaust to escape, the fulcrum 
moves further away, and the valve opens rapidly. In 
a 60 brake horse-power single-cylinder gas engine by 
the same makers, which has been driving a flour mill 
for nearly a year and a half at Marseilles, there are two 
exhaust valves, the one nearest the fulcrum opening 
first. This isan arrangement which works well ; but it is 
difficult to reduce the clearance space sufficiently. The 
governor is fully described in M. Delamare’s paper, 
and also the startingarrangement. The mode of start- 
ing is very simple. The piston being at about half 
stroke, the gas (which is, of course, at a slight pressure) 
is admitted to the cylinder through a cock provided 
for the purpose, the entering current of gas being 
made to draw in air with it. When the cylinder has 
been thus charged with an explosive mixture, the 
latter is ignited by the electric ignition arrangement 
and the engine at once starts. In the case of the| 
engine now under notice a small hand crane is fitted to | 
the side of the bed-plate to allow the engine to be turned | 
round to the starting point ; the whole operation is | 
completely under the command of the one driver. 

Excepting in the cylinder, for which oil is used, 
gue delivered by Stauffer lubricators is employed | 

or lubrication, and that too for the slide valve. For, 
greasing the cylinder internally, oil from a drop lubri- | 
cator is dropped into the mixing chamber in front of | 
the slide, and is drawn into the cylinder by the enter- | 
ing gases, at a moment when the cylinder is compara- 
tively cool. The exhaust passes into a silencing 
chamber filled with flints. 

The gas in these engines is only ignited after the 
piston 788 commenced its stroke, and the crank has 
turned about 15 deg. The advantages claimed are that 
there is less power taken up in compressing or distort- | 





ON THE HARDENING AND TEMPERING 
OF STEEL.* 
By Professor W. C. Roperts-AustEN, F.R.S. 


THE fact that the British Association meets this year at 
Newcastle no doubt suggested to the Council that it 
would be well to provide, for the first time since 1848, a 
lecture on a metallurgical subject. In that year a dis- 
course was delivered at Swansea by Dr. Percy, one of the 
most learned metallurgists of our time, who has recent] 

sed away, after having almost created an Englis 
| se lin of metallurgy, by the publication of his well- 
known treatises, without which it would have been com- 
paratively barren. It was to him that the country turned 
in 1851, when it became evident that our metallurgists 
must receive scientific training. 

It seemed to me that “‘the Seotenien and tempering of 
steel ” was, on the whole, the most important subject I 
could choose, partly because it will enable a large number 
of people who are engaged in industrial work, and who 
are not expected to think about it in a scientific way, to 
know how such facts as we shall have to consider oo 
been dealt with by scientific investigators, while those of 
our members who do not consider that their thoughts or 
work are scientific in its strictest sense may perhaps be 
interested to see how absolutely industrial progress de- 
pends upon the advancement of science. The treatment 
of iron in its several forms is the thing that we as a nation 
do well. If it be true that national virtues are manifest] 
expressed in the industrial art of a people, we may recall 
the sentence in Mr. Ruskin’s “Crown of Wild Olive,” in 





The work done in effecting the over-compression (from | 





which he says, ‘‘ You have at present in eee en only one | 


art of any consequence, that is iron wor 
with reference to the manufacture of armour plate, ‘‘ Do 
you think, on those iron plates your courage and endurance 
are not written for ever, not merely with an iron pen, but 
on iron parchment?” 

In 1863 Lord Armstrong, in his address as President of 
this Association, expressed the hope ‘‘that when the time 
again comes round to receive the British Association in 
this town, its members will find the interval to have been 





ing,” adding, | 


as fruitful as the corresponding period,” since the previous 
meeting in 1838, ‘‘ on which they were then looking back.” 
In one way at least this hope has been realised, for the 
efforts of the last twenty years have resulted in the 
development of an “‘age of steel.” When the Association 
last met here, steel was still an expensive material, al- 
though Bessemer had, seven years before, communicated 
his great invention to the world through the British 
Association, at its Cheltenham meeting. The great future 
in store for Siemens’ regenerative furnace, which plays so 
important a part in the manufacture of steel, Was confi- 
dently predicted in his presidential address by Lord 
Armstrong, than whom no one was better able to judge, 
for no one has done more to develop the use of steel of al 
kinds. Steel, we shall see, is modified iron. The name 
iron is, in fact, a comprehensive one, for the mechanical 
behaviour of the metal is so singularly changed by in- 
fluences acting from within and without its mass as to 
lead many to think, with Paracelsus, that iron and steel 
must be two distinct metals, their ies being so 
different. Pure iron may be prepared in a form pliable 
and soft as copper ; steel can readily be made sufficiently 
hard to cut glass, and notwithstanding this extraordinary 
variance in the physical properties of iron and certain 
kinds of steel, the chemical difference between them is 
comparatively very small, and would hardly secure atten- 
tion if it were not for the importance of the results to 
which it gives rise. Wehave to consider the nature of the 
transformations which iron can sustain, and to see how it 
differs from steel, of which an old writer has said, ‘‘ Its 
most useful and advantageous property is that of becom- 
ing extremely hard when ignited and plunged in cold 
water, the hardness produced being greater in proportion 
as the steel is hotter, and the water colder. the colours 
which appear on the surface of steel slowly treated, direct 
the artist in tempering or reducing the hardness of steel 
to any determinate standard.’’ There is still so much 
confusion between the words, ‘‘temper,” ‘‘ tempering,” 
and “hardening,” in the writings of even very eminent 
authorities, that it is well to keep these old definitions 
carefully in mind. I shall employ the word tempering in 
the sense of softening, as Falstaff uses it when he says of 
Shallow, ‘I have him already tempering between my 
finger and my thumb, and shortly will I seal with him ;" 
softening, that is, as brittle wax does by the application 
of gentle heat. Hardening, then, is the result of rapidly 
cooling a strongly heated mass of steel. Tempering con- 
sists in reheating the hardened steel to a temperature far 
short of that to which it was raised before hardening ; this 
heating may or may not be followed by rapid cooling. 
Annealing consists in heating the mass to a temperature 
higher than that used for tempering, and allowing it to 
cool slowly. 

First let the prominent facts be demonstrated experi- 
mentally: Three sword blades of identical quality made 
by an eminent sword-smith, Mr. Wilkinson, were taken. 
It was shown by bending one that it was soft; this was 
heated to redness and plunged in cold water, when it 
became so hard that it broke on the attempt to bend it. 
Another was bent into a bow, the arc of which was four 
inches shorter than the sword itself, a common test for 
“temper,” and it sprang back to a straight line when the 
bending force was removed ; this had been tempered. A 
third, which had been softened by being cooled slowly, 
bent easily and remained distorted. 

The metal has been singularly altered in its properties 
by comparatively simple treatment, and all these changes. 
it must be remembered, have been produced in a soli 
metal to which nothing has been added, and from which 
nothing material has been taken. The operation of 
hardening steel which I have just conducted, is practised 
daily in thousands of workshops, and the details of the 


* Abstract of a lecture delivered on September 13/ process are so well known that it may, at first sight, seem 


before the members of the British Association. 


unnecessary to deyote a lecture to the subject. The 
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theory of the operation has been laboriously built up, and 
its consideration introduces many questions of great 
interest both in the history of science and in our know- 
— of molecular physics. 

Now for the history of the subject. The knowledge 
that steel might be hardened must have come to us from 
remote antiquity. Copper hardened with tin was its only 
predecessor, and it continued to be used very long after it 
was known that steel might be hardened. It would, 
moreover, appear that a desire to appreciate the difficulties 
of a people to whom cutting instruments of hard steel were 
unknown seems to have induced experimenters in quite 
recent times to fashion implements of bronze, and a trust- 
worthy authority tells us that “Sir Francis Chantry 
formed an alloy containing about 16 parts of copper, 24 of 
zine, and 24 of tin, of which he had a razor made, and I 
believe even shaved with it.” The Greek alchemical MSS., 
which have been so carefuly examined by M. Bertholet, 
give various receipts from which it is evident that in the 
early days the nature of the quenching fluid was considered 
to be all-important. There were certain rivers the waters 
of which were supposed to be specially efficacious. Pliny, 
who says that the difference between the waters of various 
rivers can be recognised by workers in steel, also knew 
that oil might be used with advantage for hardening 
certain varieties of the metal. It is sad to think how 
many of the old receipts for hardening and tempering 
have been lost. What would we not give, for instance, for 
the records of the Gallic prototype of our Iron and Steel 
Institute, the Collegium fabrorum ferrariorum, a similar 
guild, formed in the time of the Roman Republic for the 
amlvancement of knowledge, for the good of the State, and 
not for that of its individual members? The belief, how- 
ever, in the efficacy of curious nostrums and solutions for 
ha — steel could hardly have been firmer in the third 
century B.C. than in the sixteenth of our era. Shake- 
speare suggests that Othello’s sword had been hardened in 
a cold stream, for he says that it had ‘‘the ice brook’s 
temper’; but cold water was far too simple a material for 
many a sixteenth-century artificer to employ, as is shown 
by the quaint receipts contained in one of the earliest 
books of trade secrets, which, by its title, showed the 
existence of the belief that the “‘ right use of alchemy” 
was to bring chemical knowledge to bear upon industry. 
The earliest edition was published in 1531, and the first 
English translation in 1583, from which the following 
extracts may be of interest : “‘ Take snayles, and first draw 
water of a red die of which water being taken in the two 
first monthes of harvest when it raynes,” boil it with the 
snails, ‘‘ then psn) po iron red hot and quench it therein 
and it shall be hard as steell.” ‘‘ Ye may do the like with 
the blood of a man of xxx years of age and of a sanguine 
complexion, being of a merry nature and pleasant 
. . .» distilled in the middet of May.” is may seem 
trivial enough, but the belief in the efficacy of such solu- 
tions survived into the present century, for I find in a 
work published in 1809 that the artist is prettily directed 
to take the root of blue lilies, infuse it in wine and quench 
the steel in it, and the steel will be very hard; on the 
other hand, he is told that if he ‘‘ takes the juice or water 
of common beans and quenches iron or steel in it, it will 
be soft as lead.” Iam ata loss to explain the confusion 
which has arisen from this source. I have dwelt so long 
on these points in order to bring out clearly the fact that 
the early workers attached great importance to the nature 
of the fluid in which hot steel was quenched, and they 
were right, though their theories may have been wrong. 
The degree of rapidity with which heat is abstracted from 
the steel during the operation of hardening is as im- 
portant at the present day as it ever was. Roughly 
speaking, if steel has to be made glass hard, ice cold 
water, brine, or mercury is used; if it has only to be made 
slightly hard, hot water or oil may be employed, while, as 
Thomas Gill suggested in 1818, both ‘‘ hardening ” and 
“*tempering” may be united in a single operation by plung- 
ing the hot metal in a bath of molten lead or other muitabl 
metal, which will of course abstract the heat more slowly. 

We must now trace the development of theories relating 
to the internal constitution of steel. It seems as if the 
whole history of chemical science was epitomised in the 
history of our knowledge of the nature of steel. The old 
‘sulphur and salt” view of the composition of bodies was 
most ingeniously applied to steel by Réaumur in 1722, 
who considered that hardened steel owes its rigidity to 
the driving out of sulphurs and salts from the molecules 
of iron into the intersticial spaces between them, the 
molecules becoming firmly fixed by the rapid cooling of 
the mass ; on the other hand, in tempered steel, the sul- 
phurs and salts had time, during the slow reheating, to 
re-enter the molecules, the mass thereby becoming com- 
paratively soft. The believers in phlogiston thought that 
steel merely differed from iron by containing more phlo- 
giston, but Torbern Bergman, in 1781, the great professor 
of Upsala, himself a firm believer in phlogiston, showed 
that steel merely differs from iron by containing a few 
tenths per cent. of carbon; he unfortunately aiended 
the plumbago or oe ad he had isolated from steel with 
phlogiston, and the defence of his view brought down the 
entire strength of the French school and elicited a reply 
from Taissier himself. This was almost the last resolute 
phlogistic fight. Black, not unnaturally, thought that 
the hardening of steel was due to the “‘evolution of latent 
heat,” the abatement of the hardening by tempering 
being due, he says, to “‘the restoration of a portion 
of this heat.” Black failed to see that Bergman, by 
proving that carbon was theelement which converted 
iron into steel had entirely cha the situation. The 
next step was made in France. It was considered neces- 
sary to establish the fact that carbon gives steel its cha- 
racteristic ee, and with this object in view Clouet, 
in 1798, melted together pure iron and a diamond. His 


* experiments were repeated by many observers, but the 


results were open to doubt from the fact that furnace 








gases could always obtain access to the iron, and might, 
as well as the diamond, have yielded carbon to the iron. 
The question was, however, solved in this country in 
1815 by a working cutler, M. Pepys, who heated iron 
wire and diamond dust together and obtained steel, the 
heat being afforded by a powerful electric battery. I am 
anxious to make this absorption of carbon in the diamond 
form clear by experiment. Do not think for a moment 
that the pte: hon its hardness to the passage of diamond 
into the iron asdiamond. I have repeated Pepys’ experi- 
ment exactly, and the result is shown in a di ' 

Hempel has shown that in an atmosphere of ——— 
iron appears to assimilate the diamond form of car 
more readily than either the graphitic or the amorphous 
forms, but directly carbon is associated with molten iron 
it behaves like the protean element it is, and the state 
which this carbon assumes is influenced by the rate of 
cooling of the molten mass, or even by the thermal treat- 
ment to which the solidified mass is subjected. Let me 
repeat, all are familiar with carbon in the distinct forms 
of diamond, graphite, and soot—all are alike carbon. It 
need not be considered strange, then, that carbon should 
be capable of being present in intimate association with 
iron, but in very varied forms. 

Now the mode of existence of carbon in soft annealed 
steel is very different from that in which it occurs in hard 
steel. I believe that Karsten was the first to isolate, in 
1827, from soft steel a true compound of iron and carbon. 
Berthier also separated from soft steel a carbide of iron to 
which he assigned the formula FeC; but to attempt to 
trace the history of the work in this direction would 
demand an entire lecture. I will only add that within 
the last few years Sir F. Abel has given much experi- 
mental evidence in favour of the existence in soft cold- 
rolled steel of a carbide Fe3C, which he isolated by the 
slow solvent action of a chromic acid solution. His work 
has been generally accepted as conclusive, and has been 
the starting point of much that has followed. 

It will occur to you that the microscope should reveal 
wide differences between the structure of various kinds of 
iron and steel, and I am happy to be able to give you 
enlarged diagrams made from the drawings of Mr. Sorby, 
the eminent microscopist, which illustrated his very deli- 
cate investigations into the structure of steel. 

he point I am mainly concerned with is the existence 
of a substance which Sorby called the ‘‘ pearly con- 
stituent” in soft steel. This pearly constituent is the 
carbide of iron, Fe,C, of Abel. 

Now, we may fairly ask, does the existence of carbon 
in iron in these two different states of carbide or com- 
bined carbon and dissolved or hardening carbon suffi- 
ciently explain the main facts of hardening and tempering? 
It does not. It is possible to obtain by rapid cooling 
from a certain temperature steel which is perfectly soft, 
although analysis proves that the carbon is present in the 
form which we have recognised as hardening carbon. No 
doubt in the hardeaing of steel the carbon changes its 
mode of existence, but we must seek some other theory to 
explain all the facts, and in order to do this we will turn 
to the behaviour of the iron itself. 

It is universally accepted that metals, like all ele- 
ments, are composed of atoms of definite weights and 
volumes grouped in molecules, In order actually to 
transmute one metal into another it would be necessary to 
discover a method of attacking not the molecule but the 
atom, and of changing it, and this, so far as it is known, 
has not yet been done, but it is possible, by influences 
which often appear to be very slight to change the rela- 
tions of the molecules to each other, and to alter the 
arrangements or distribution of the atoms within the mole- 
cules, and by varying in this sense the molecular arrange- 
ment of certain elements, they may be made to pass into 
states which are very different from those in which we 
ordinarily know them. Carbon, for instance, when free 
or when associated with iron, may readily be changed 
from its diamond form to the — state, though the 
converse change has not as yet been effected. 

Sulphur again, with which you are familiar as a hard 
brittle yellow solid, may be prepared and maintained for a 
little time in the form of a brown viscous mass, but the 
latterform of sulphur soon passes spontaneously and slowly 
at the ordinary temperature, and instantaneously at 
100 deg., to the solid octahedral yellow modification with 
evolution of heat. The viscous form of sulphur is an 
allotropic modification of sulphur. A few cases of 
allotrophy in metals have already been established, 
and as wd they do occur they give rise to problems of 
vast industrial importance. Such molecular changes in 
metals are usually produced by the addition of a small 

uantity of foreign matter, and I have elsewhere tried to 
show that the molecular change produced by the action of 
traces upon masses is a widespread principle of nature, 
and one which was ye sapeon at the dawnof the science 
of chemistry even in the seventh century, but distorted 
explanations were given of well-known facts, and gave 
rise to entirely false hopes. But it is the same story now 
as in medieval times ; the single grain of powder which 
Raymond Sully said would transmute millions of its 
weight of lead into gold; the single grain of stone that 
Solomon Trismosin thought would secure perpetual youth, 
had their analogues in the small amount of plumbago 
which to Bergman’s astonishment in the eighteenth century 
converted iron into steel. By his time it was ised 
that the right use of alchemy consisted in the application 
of its methods to industry, and we still wonder at the 
minuteness of the quantity of certain elements which can 
profoundly affect the properties of metals. 

In attempting to illustrate this part of the subject, I 
cannot take the most striking cases, as it is difficult to 
demonstrate them in the time at my disposal. The 
following experiment, which does not, however, depend 
upon the action of a trace upon a mass, will enable me to 
lead up to the point I wish to insist upon. It consists in 





the release of gold from its alloy with potassium. When 
the alloy is treated with water the gold comes down in a 
finely-divided, dark brown, chemically active state. 

I have chosen this experiment because it wasa similar 
one that first roused suspicion that pure iron could exist 
in more than one form. 

So far as Ihave been able to ascertain Joule supplied 
the first link in the chain of evidence. He showed, in a 
paper communicated to the British Association in 1850, 
that iron released from its amalgam with mercury, b 
distilling away the mercury is chemically active, and will 
take fire in air, and he claimed that it was a distinct form 


m|of iron, but he did more, he suggested that a thermo- 


electric method would enable the difference between soft 
and hardened steel to be studied, and, as I shall hope to 
show, his view has been abundantly justified. The next 
step was made in Russia in 1868, by Chernoff, who has 
found an admirable exponent to English readers in Mr. 
W. Anderson, President of Section G. Chernoff showed 
that steel could not be hardened by rapid — until it 
had been heated to a definite temperature, toa degree of 
redness which he called a. Then in 1873 Professor Tait 
used this expression in a Rede lecture at Cambridge, ‘‘ It 
seems as if iron becomes as it were a different metal on 
being raised above a certain temperature, this may pos- 
sibly have some connection with the ferricum and ferrosum 
of the chemists.” At about this time those specially 
interested in this question remembered that Gore had 
shown that a curious molecular change could be produced 
by heating an iron wire. Barrett repeated Gore’s experi- 
ment, and discovered that as an iron wire cools down it 
suddenly glows, a phenomenon to which he gave the name 
of recalescence. In 1879 Wrightson called attention to 
the abnormal expansion of carburised iron at high tem- 
peratures, and finally, within the last few years, Piouchon 
showed that at a temperature of 700 deg., the specitic heat 
of iron is altogether exceptional, and Le Chatelier has 
detected that at 700 deg. a change occurs in the curve 
representing the electromotive force of iron, both experi- 
menters concluding that they had obtained evidence of 
the passage of iron into an allotropic state. Osmond, in 
France, then made the observations of Gore and Barrett 
the starting point of a fresh inquiry, bearing in mind the 
fact that saieoune change in a body is always accom- 
panied with evolution or absorption of heat, which is the 
surest indication of the occurrence of molecular change ; he 
studied with the aid of a chronograph the cooling of 
masses of iron or steel, using as a thermometer to measure 
the temperature of the cooling mass a thermo-electric 
couple such as we have here of platinum containing 10 per 
cent. of rhodium converting the indications of the galva- 
nometer into temperatures by Tait’s formule. | 

{Nors.—It is impossible to describe this portion of the 
lecture without the aid of the illustrative diagrams, 
curves, and experiments. Professor Austen dwelt specially 
on the researches of Osmond, to which, he said, he 
attached great importance, as he considered that Osmond 
had given strong experimental evidence in favour of the 
view that iron can exist in two distinct molecular states. 
The argument was presented in the following way :] 

Now, it may be — evidently the presence of carbon 
has an influence on the cooling of steel when left to itself, 
may it not affect molecular behaviour during the rapid 
cooling which is essential to the operation of hardening? 
We know that the carbon, during rapid cooling, passes 
from the state in which it is combined with the iron into 
a state in which it is dissolved in the iron ; we also know 
that during slow cooling this dissolved carbon can re-enter 
into combination with the iron so as to assume the form 
in which it occurs in soft steel. Osmond claims that this 
second arrestation in the fall of the thermometer corre- 
sponds to the recalescence of Barrett, and is caused by 
the reheating of the wire by the heat evolved when carbon 
leaves its state of solution and truly combines with the 
iron. 

If it is hoped to harden steel it must clearly be rapidly 
cooled before this combination of carbon and iron has 
taken place, or it will be too late to keep the carbon as 
hardening carbon. Osmond argues thus: There are two 
kinds of iron, the atoms of which are respectively 
arranged in the molecules so as to constitute hard and 
soft iron, quite apart from the presence or absence of 
carbon. In red-hot iron the mass may be soft, but the 
molecules are hard. Let us call this 8 iron; cool such 
red-hot pure iron, whether quickly or slowly, and it 
becomes soft ; it passes to the a soft modification—there is 
nothing to prevent its doing so. It appears, however, 
that if carbon is present and the metal be rapidly cooled 
the following result is obtained: A certain proportion of 
the molecules are retained in the form in which the 
existed at a ~— temperature ; the hard form, the 8 modi- 
fication, and hard steel is the result. This molecular 
change from @ iron to a iron during the slow cooling of a 
mass of iron or steel is, according to Osmond’s theory, 
indicated by the first break in the curve, representing the 
slow cooling of iron, as is proved by the fact that it occurs 
alone in electro-iron. A second break, usually one of 
much longer duration, marks the point at which carbon 
itself changes from the dissolved or hardening carbon to 
the combined carbide carbon. It follows that if steel be 
quickly cooled after the change from 8 to a has taken 

lace, but before the carbon has altered its state, that is 
Glos the change indicated by the second break in the 
curve has been reached, then the iron should be soft, but 
the carbon, hardening carbon, and as such the action of a 
solvent, should show that it cannot be released from iron 
in the black carbide form. This proves to be the case, 
and affords strong incidental proof of the correctness of 
the view that two modifications of iron can exist. I am 
anxious to show you an experiment which will help to 
illustrate the existence of molecular change in iron. 

Here is a bar of steel ee carbon. Insuch 
a variety of steel, the molecular change of the iron itself, 
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and the change in the relations between the carbon and 
the iron, would occur at nearly the same moment. It is 
now being heated to redness, but if you will look at this 
—— you will be prepared for what I want you to see 
in the actual experiment. One end of the red-hot bar is 
firmly fixed, a be ge not sufficient to bend it is slung to 
the free end, which is lengthened by the addition of a 
reed to magnify any motion that may take place. Now 
remember that as the bar will be red hot it ought to be at 
its softest, — would think, when it is freshly withdrawn 
from the furnace, and if the weight was ever to have 
power to bend it, it would be then, but, in spite of the 
rapidity with which such a thin bar cools down in the air 
and becomes rigid, points of molecular weakness come 
when the iron changes from 8 to a, and the carbon passes 
from hardening carbon to carbide carbon ; at that moment, 
at a temperature much below that at which it is with- 
drawn from the furnace, the bar will begin to bend. It 
has been found experimentally that this is the point at 
which, according to Osmond’s theory, molecular change 
takes place. Mr. Coffin takes advantage of this fact to 
straighten distorted steel axles. 

The question now arises what is the effect of the 

— of other metals in steel, of which much has been 
neard recently? 1. Manganese. This metal enables steel 
to harden very energetically as is very well known. If 
much of it be present, 12 to 20 per cent., in iron, no break 
whatever is observed in the curve which represents slow 
cooling. That is, the iron never shows such a change as 
that which occurs in other cooling masses of iron. Then 
you will say such a material should be hard however it is 
cooled. So itis. There is one other important point of 
evidence as to molecular change connected with the 
addition of manganese to submit to you. Red-hot iron is 
not magnetic. opkinson has shown that the temperaure 
of recalescence is that at which iron ceases to be magnetic. 
It may be urged that 8 iron cannot, therefore, be mag- 
netised. Steel containing much manganese cannot be 
magnetised, and it is, therefore, fair to assume that the 
iron present isin the 8 form. Hadfield has given metal- 
lurgists wonderful alloys of iron and manganese in pro- 
portions varying from 7 to 20 per cent. of manganese. 

This core of iron round which a current is sin 
attracts the sphere of iron, but if nothing is ee ~ 
except by replacing the core of iron with a core of Had- 
field’s steel, it is impossible to make a magnet of it. 

Professor Ewing, who has specially worked on this 
subject, concludes that, ‘‘no magnetising force to which 
the metal is likely to be wubpeoted te any of its practical 
applications would produce more than the most infini- 
tesimal degree of magnetisation” in this material. Ithas 
been seen that quantities of manganese above 7 per cent. 
appear to prevent the passage of 8 iron into the a form. 
In smaller quantities manganese seems merely to retard 
the conversion and to bring the two loops of the diagram 
nearer together. Time will not permit me to deal with 
the effect of other elements on steel. I will only add that 
tungsten possesses the same property as manganese, but in 
a more marked degree. 

Chromium has exactly the reverse effect, as it enables 
the change of hard 8 iron to a soft iron to take place at a 
higher temperature than would otherwise be the case, and 
this may explain the extreme hardness of chromium steels 
when hardened in the same was as ordinary steels. 

[Norr.—The researches of Chernoff and of Brinell were 
here dealt with, and special care was devoted to the in- 
fluence of oil hardening on large masses of steel. This 
portion of the lecture does not, however, admit of being 
abstracted without the illustrations. } 

Now although wrought iron passes almost insensibly 
into steel, there can be no question that not merely the 
structural but the molecular aggregation of even steel con- 
taining only ;%, per cent. of carbon is profoundly different 
from that of wrought iron. Formerly, as Sir F. Bram- 
_ well pointed out in a lecture delivered at the Royal In- 

stitution in 1877, by the year 1830 . . . ‘from small be- 
ginnings in Staffordshire and at Birkenhead sprang a 
wonderful wrought-iron navy.” But steel was a Juxury ; 
it was made in small portions, sold at high prices—as 
much as a shilling or eighteenpence a pound. It wasem- 
ployed for swords, cutlery, and tools, needles, and other 
purposes where the quantity used was but trifling, and 
where the importance of the superior material was such 
as to justify the large expenditure incurred. It was felt 
in those days that steel was worth paying for because it 
was weatel ; indeed, its trustworthiness had passed into 
a proverb—“‘as true as steel.” The class of steel which 
was formerly employed, as I have just indicated, for 
weapons poe | tools, latvened to the highly carburised, 
readily-hardening class. It was the ‘‘mild steel,” con- 
taining but little carbon, which was destined to replace 
wrought iron, and when attempts were made to effect the 
general substitution of steel for iron, doubts as to its 
character and trustworthiness unfortunately soon arose, 
so that from about the year 1860 until 1877 steel was 
viewed with’suspicion. We can now explain this. Doubts 
as to the fidelity of steel, even when it was obtained free 
from entangled cinder, arose from ignorance of the fact 
that on die side of a comparatively narrow thermal 
boundary iron in steel can practically exist in two distinct 
modifications. The steel was true enough, but from the 
— of view of the special duties to be entrusted to it, its 

delity depended on which modification of iron had to be 
called to the front. Artificers attempted to forge steel 
after it had cooled down below the point a of Chernoff, 
at which recalescence occurs, and they often attempted to 
work highly carbonised steel at temperatures which were 
not sufficiently low. 

Steels may be classified from the point of view of their 
industrial use according to the amount of carbon they 
contain, and I have attempted to arrange in this trophy 
certain typical articles uped under certain definite 
percentages of carbon, Each class merges into the other, 








but the members at either end of the series vary ver 
greatly. It would be impossible to make a razor whic 
would cut from boiler plate, and conversely, a boiler 
made of razor steel woul possibly fracture at once if it 
were superheated and subjected to any sudden pressure 
of steam. 

At the present day, instead of steel being manufactured 
and used in small quantities, about 4,000,000 tons are 
annually employed in this country. Let us see how it is 
used. A steel fleet, the finest fleet in the world, has 
recently assembled at Spithead. The material of which 
it was made contained 7,4ths to ? ths per cent. of carbon, 
and when steel faces are used for the armour plates, the 
material contained ;4ths to ;4,ths per cent. of carbon. 

It has been pointed out that the crews of the fleet at 
Spithead number no less than 21,107 men. This, it has 
been shown, is ‘‘a remarkable figure, considering the 
great economy in men which prevails in a modern navy as 
compared with the navy of Nelson’s day. A hundred 
years ago the normal requirements of a fleet were one 
man to a little over 4 tons, but now, thanks to the part 
played by steel and hydraulic power, we require but one 
man to every seventeen tons. Thus it may roughly be 
said that an aggregate of 20,000 men at the present day 
corresponds to an aggregate of 80,000 men in the days of 
Nelson.” The latest type of battle-ship weighs, fully 
ee, about 10,000 tons, there being about 3400 tons 
of steel in the hull, apart from her armour, which with 
its backing, will weigh a further 2800 tons. 

From the use of steel in the Royal Navy and in the 
mercantile marine let us pass to its most notable use in 
construction. If the President of the French Republic 
was justified in appealing in a recent speech to the Eiffel 

‘ower as “‘a monument of audacity and science,” what 
are we to say of the Forth Bridge, the wonders of which 
will be described by Mr. Baker on Saturday? By his kind- 
ness, I am able to place in the position in the ane. justi- 
fied by the carbon it contains, a plate from the Forth 
Bridge, which fell from a height of some 350 ft., and bein; 
of excellent quality doubled itself on the rocks below. 
single span of the Forth Bridge is nearly as long as two 
Eiffel Towers turned horizontally and tied together in the 
middle, aud the whole forms a complicated steel structure 
weighing 15,000 tons, erected without the possibility of 
any intermediate support, the lace-like fabric of the 
bridge soaring as high as the top of St. Paul’s. The steel 
of which the compression members of the structure are 
composed contains 73;ths per cent. of carbon and ,4%ths 

r cent. of manganese. e parts subjected to extension 

o not contain more than 7{,ths per cent. of carbon. 

Time will not permit me to s the members of each 
class in review. I can only touch upon very few. Steel for 
the manufacture of pens contains about #,ths per cent. of 
carbon, and 16 to 18 tons of steel are every week let loose 
on an unoffending world in the shape of steel pens. 

Steel rails contain from ;,ths to ths per cent. of 
carbon, and in this class slight variations in the amount 
of carbon are of vital importance. An eminent authority, 
Mr. Sandberg, tells us that in certain climates a variation 
of jth per cent. in the amount of carbon may be very 
serious. The great benefit which has accrued to the 
country from the substitution of more durable steel rails 
for the old wrought-iron ones may be gathered from the 
figures which Mr. Webb, of Crewe, has given me, which 
show that ‘‘ the quantity of steel removed from the rails 
throughout the London and North-Western system by 
= oxidation is about 15 cwt. an Lour, or 18 tons a 

ay.’ 

yun steel contains ¥,ths to ~,ths per cent. of carbon, 
and it may contain 0.8 per cent. of manganese. It is in 
relation to gun-steel that ye yer becomes very im- 
portant. The oil tank of the Saint Chamond Works (on 
the Loire) is 72 ft. deep, and contains 44,000 gallons of oil, 
which is kept in circulation by rotary pumps, to prevent 
the oil being unduly heated locally when the heated mass 
of steel is plunged into it. 

Now with regard to projectiles. To quote some recent 
remarks of lon Armstrong, “The heaviest shot used in the 
Victory was 68 lb., while in the Victoria it will be 1800 Ib. ; 
and while the broadside fire from the Victory consumed 
only 325 Ib. of powder, that from the Victoria will con- 
sume 3000 lb. The most formidable aga belong to 
the highly carbonised class of steel. Shells contain 0.8 to 
0.94 per cent. of carbon, and in addition some of these 
have 0.94 to2 percent. of chromium. The firm of Holtzer 
show in the Paris Exhibition a shell which pierced a steel 


plate 10 in. thick and was found nearly 800 yards from | had 


the plate entire, and without flaw, its point alone bein 
slightly distorted. Compound armour plate with stee 
face, which face contains 8 per cent. of carbon, is, how- 
ever, more difficult to pierce than a simple plate of steel. 

Last I will refer to the highly carbonised steel used 
for the manufacture of dies. Such steel should contain 
0.8 to 1 per cent. of carbon and no manganese. It is 
usual to water-harden and temper them to a straw colour, 
and a really good die will strike 40,000 coins of average 
dimensions, without being fractured or deformed, but Iam 
safe in saying that if the steel contain ~,th per cent. too 
much carbon it would not strike 100 pieces without crack- 
ing, and if it contained ,ths per cent. too little carbon it 
would probably be ho Jessly distorted, and its engraved 
surface destroyed in the attempt to strike a single coin. 

‘araday said, in 1822, ‘It is not improbable that there 

may be other bodies besides charcoal capable of giving to 
iron the properties of steel.” The strange thing 1s that we 
do not know with any certainty whether, in the absence of 
carbon, other elements do play the part of that metal- 
loid, in enabling iron to be hardened by rapid cooling. 
Take the case of chromium, for instance ; chromium- 
carbon steels can, as is well known, be energetically har- 
dened, but Busek has recently asserted that the addition 
of chromium to iron in the absence of carbon does not 
enable the iron to be hardened by rapid cooling. 





Every chemist here knows how much his science has 
gained, and what important discoveries have been made 
in it, by the recognition of the fact that the elements act 
on each other in accordance with the great law of Mende- 
leeff’s, which states that the properties of the elements are 
— functions of their atomic weights. I firmly 

lieve that it will be shown that the relation between 
small quantities of elements and the masses in which 
they are hidden is not at variance with the same law. I 
have elsewhere tried to show that this may be true, by 
examining the effect of small quantities of impurity on 
the tenacity of gold. 

In the case of iron, it is difficult to say what property of 
the metal will be most affected by the added matter. Pos- 
sibly the direct connection with the periodic law will be 
traced by the effect of a given element in retarding or pro- 
moting the passage of ordinary iron to an allotropic state ; 
but the future of steel will depend on the care with which 
we investigate the nature of the influence exerted by 
various elements on iron, and on the thermal treatment to 
which it may most suitably be subjected. 

Is it not strange that so many researches should have 
been devoted to the relations between carbon, hydrogen, 
and oxygen in organic compounds, so few to the relations 
of iron and carbon, and hardly any to iron in association 
with other elements? I think that the reason for the 
comparative neglect of metals as subjects of research 
arises from the belief that methods which involve working 
at high temperatures are not necessarily inaccurate ; but 
the school of St. Claire Deville has shown that they are 
not, and there are signs among us that our traditional 
love for the study of metals is reviving. Of course it 
cannot be that chemists and physicists are afraid “that 
science will be d ed by being applied to any purpose 
of vulgar utility,” for I trust that t shall at least have 
shown that the empire over matter, and the true advance- 
ment of science, which I suppose is the object of all 
research, may as certainly secured in the field of 
metallurgy as in any other. 
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(Concluded from page 351.) 

BrrorRE speaking of the next and last great improve- 
ments in connection with my subject, I should like to say a 
few words, and a few words only, respecting steel, a well- 
known and most valuable compound of iron and carbon. 
Let me first observe, that it seems improbable that this sub- 
stance was not earlier known to the ancients, as was at one 
time supposed. The facility with which the metal combines 
with carbon renders it very unlikely that acieration 
would not occasionally take place when iron itself was the 
object of the manufacturer. Certain it is that Agricola, 
who wrote in 1556, describes in Latin a mode, apparently 
as well known as that of making iron itself, of making 
Acie. The engraving in his “‘De re Metallica” shows 
bars of malleable iron placed upright in a charcoal fire 
resembling that of a Catalan hearth. These, after an 
exposure of several hours to the incandescent charcoal and 
hot carbonic oxide, were found changed to steel and 
employed as such. f 

After the invention of the blast furnace pig iron was 

laced in a similar hearth, and while in a melted state a 
Blast of air was directed upon the molten metal, until just 
as much carbon remained with the iron as constituted 
steel. This mode of procedure continued to be practised 
long within my own recollection, and may, for what I 
know, still be followed in some districts. _The subject of 
steelmaking occupied the attention of Hassenfratz, of 
Réaumur, and others, but practically the only process 
followed until 1865 was the well-known one of cemen- 
tation. 

Since the days of Fourcroy it was ascertained that in 
addition to the iron carbon was an essential ingredient in 
cast metal, but invariably accompanied by more or less 
silicon, and whenever the minerals contained sulphur or 
phosphorus these metalloids were also present. The 
nature of the actions employed for ridding the product of 
the blast furnace of these subtances so as to render it 
malleable had also been carefully examined and explained 
by the light of scientific investigation. The manufacturer 
, it is true, learnt by experience and observation how 
to produce an article of excellence without much know- 
ledge of the science of his art. Among other things he 
ascertained that to obtain a ton of wrought iron he 
required the heat of an equal weight of coal in the puddling 
furnace ; but he did not know, nor did even men of 
science, I think, ever dream, that the oxidation of the 
metalloids in the pig iron, and that of a small portion of 
the metal itself, would afford heat enough to enable the 
workmen to dispense with the use of all coal in the process 
of conversion. When, therefore, the iron trade was 
informed in a paper read before the British Association 
in 1856, entitled ‘‘ A Mode of Making Iron without the 
Use of Fuel,” its author, Henry Bessemer, was set down 
by the iron trade as a deluded enthusiast. At that period 
I doubt whether 10 lb. of wrought iron had ever been 
seen in a state of fusion at one time. Bessemer in his 
description, however, spoke of melting tons of it with no 
more Feat than that afforded by the rapid oxidation of 
about 5 or 6 per cent. of the weight of the pig iron used. 
Not only therefore was the subject one of economic but 
also of high scientific interest. Nevertheless, a mere 
statement of the title of the paper was all the notice 
bestowed by our predecessors in their Transactions on a 
discovery which has revolutionised the art of making 
iron. It is quite true that for some time it appeared as if 
the scientific aspect of the question were to constitute its 
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only recommendation, for the malleable iron made in a 
mer converter proved unmanageable when hot, and 
destitute of strength when cold. inally it was ascer- 
tained that phosphorus was the source of the evil, and, 
further, that while carbcn and silicon could be almost 
entirely removed from the molten metal, this third 
metalloid remained unaffected by the treatment. The 
extent to which the hurtful influence of phosphorus makes 
itself felt in the wrought iron obtained by the Bessemer 
process is somewhatremarkable, because while two tothree- 
tenths per cent. is often present in puddled bars of fair 
quality, probably no consumer would accept Bessemer 
steel when it contains half of this amount. The first 
success was obtained in Sweden, where by using pig iron 
containing a mere trace of the objectionable substance a 
product was obtained which was satisfactory. For many 
me the beneficial effect produced by manganese on steel 
ad been well known, a it occurred to R. F. Mushet, 
son of David Mushet, one of, if not the earliest 
scientific metallurgist in the United Kingdom, to try 
its influence in the converter on iron made from the 
hematite iron of the West of England, which con- 
tained from .05 to .1 per cent. of phosphorus. This 
addition, apparently by its removing occluded or com- 
bined oxygen in the molten iron, afforded the necessary 
relief, and the operation being one of extreme simplicity 
enables steel or wrought iron to be produced at a greatl 
reduced cost. To such an extent has this been siaslel, 
that ore is brought by sea over a distance of 1000 miles to 
Middlesbrough, and from it steel rails are made more 
cheaply than a greatly inferior article of iron can be pro- 
duced from the abundant and economically wrought ied 
of ironstone found within a couple of miles of that town. 
As an example of the facility of conversion may be 
adduced the fact that the molten metal is brought direct 
from the blast furnace, turned into steel or ingot iron as 
the case may be, and the heat evolved by the operation 
is sufficient to enable the product in many cases, without 
’ further use of fuel, to be taken direct to the mill, and 
rolled into a finished bar. 

We have just seen that .1 per cent., or thereabouts, of 
phosphorus renders steel or ingot iron valueless ; in like 
manner very insignificant variations in the quantities of 
carbon or silicon materially affect their quality. Now the 
blow, as it is termed, in a Bessemer converter may be 
accomplished in from twelve to fifteen minutes. It is 
clear, therefore, the opportunity of ascertaining the pre- 
cise quality of the steel is one of very short duration. It 
is, I think, not disputed that a product can be obtained 
by this process possessed of very high, if indeed not of the 
highest, excellence, but it isalso pretended that the quality 
is not sufficiently uniform for certain purposes. The ordi- 
nary reverberatory furnace is incapable of affording the 
necessary temperature for melting steel or wrought iron, 
but by employing the fuel in a gaseous state, and by heat- 
ing the air and gas before they are brought together, as is 
done in the valuable furnace suggested by the Messrs. 
Siemens, the heat is so intensified that wrought iron in it 
is rapidly fused. Steel is now largely made in such fur- 
naces, either by mixing wrought and cast iron, as pruposed 
by M. Pierre Martin, or by means of cast iron alone, when 
the carbon is removed by the addition of iron ore and 
some limestone, in which case, by the agency of the ore, 
the metalloids are oxidised and nbn: from the bath of 
iron. Some hours — required for this, sufficient 
—— is afforded for ascertaining the progress of 
the operation. 

The cause of the iron in the Siemens furnace as well as in 
the Bessemer converter retaining its associated phosphorus 
in time began to attract the attention of chemists. In 
each case the expulsion of the metalloids is effected by 
oxidation, The carbon is gasified, and the silicium on 
poe | acidified is absorbed and forms a slag containing 
usually 45 to 50 per cent. of silicic acid. In the presence 
of such an exccess of this substance, any phosphoric 
acid, if formed, could not be absorbed i. the slag. 
It was the late M. Griiner, of Paris, who, in 1867, first 
pointed out this fact, and he it was who first recom- 
mended the use of lime in order to render the slag basic 
instead of acid. Further, in order to avoid the presence 
of silica, he recommended at the same time that the con- 
verter should be lined with lime instead of with fireclay. 

The same subject engaged my own attention, when 

1ided by the fact that, as oxide of iron in the puddling 

urnace was capable of acidifying and removing a large 
quantity of phosphorus as iron phosphate, it might be 
possible by ~— the temperature of the metal below 
that required for the process of puddling to make this 
removal more complete. The result of these experiments 
was communica to the Iron and Steel Institute in 
March, 1877, when it was shown that pig iron containing 
1.75 per cent. of P could in a few minutes have this 
reduced to .2 per cent. This process is now being used 
in the United States for freeing cast iron from its asso- 
ciated phosphorus. 

The rapid destruction of the ordinary Bessemer con- 
verter led Mr, G, I. Snelus to consider the practicability 
of using a lime lining, and on experimenting with this 
on a working scale he confirmed the opinions previously 
enunciated by Griiner by observing that the presence of 
lime had removed a considerable quantity of the phos- 
phorus. These discoveries constitute the foundation of 
the very important basic process of Messrs. Thomas and 
Gilchrist, which consists in adding lime to the molten 
steel in a converter constructed on the principle described 
by Mr. Snelus. Considerable difficulty had, however, 
been experienced by this metallurgist in the attachment of 
the limelining tothe walls of the converter. This important 
—— was solved by Mr. Edward Riley by exposing 

olomite to a very high temperature in order to prevent 
further shrinking, and then grinding and mixing the 
powder with coal tar. This formed a species of cement 
which is applied to the sides and bottom of the converter 





in the form of bricks or as cement. Doubtless, simple as 
the idea is, it has greatly contributed to the success of the 
ic process, 

The acidification and su uent transference to the 
slag of the phosphorus by the ic treatment has led to 
its application to agriculture. For this purpose the sla; 
is ground to a fine powder and wiiekden over the lan 
without any further preparation. By this operation an 
indispensable element of animal life is derived from the 
remains of living creatures which, ages ago, found a grave 
in ferruginous mud destined to become the great Cleve- 
land bed of ironstone, 

Before closing this portion of my official duty, I cannot 
refrain from tendering to chemists an assurance of the 

t advantage the manufacturers of iron feel they have 
erived from the lessons taught them by chemical science. 
Iam the more anxious to do this because we, among 
others, have been reminded that we are losing the 
supremacy among industrial nations we once enjoyed for 
want of that knowledge of chemistry which is more 
assiduously cultivated abroad than it is in our own 
country. I am not prepared to deny that the oppor- 
tunities for acquiring a scientific education are less 
generally spread here than is the case in France, Ger- 
many, or swing but for this the nation, and not the 
iron trade in particular, is responsible. It must also be 
admitted that as manufacturers we no longer stand so far 
above other lands as we formerly did. In this result an 
differences of education are in no way concerned, for if 
were to classify the nationalities of the various inventions 
enumerated in the course of my remarks the fears of those 
who are alarmed at the appearance of a Belgian girder 
or a German steam engine on our shores would, 
think, be allayed. Perhaps I might be allowed to offer 
a very few words on the technical side of this important 
question of education. Much I shall not be able to say, 
because I have not yet been able to learn the precise 
position the subject occupies in the minds of its most 
earnest advocates. If it means, as is sometimes alleged, 
a system by which, along with scientific instruction, 
manual dexterity in the use of tools or a practical know- 
lege of various manufacturing processes has to be acquired, 
I confess I am not sanguine as to the results. Certain I 
am that if foreign workmen are more skilful in their 
trades, which, as a rule, I doubt, and which in the iron 
trade I deny, this superiority is not due to scientific train- 
ing in the manner proposed, for in this they possess, so 
far as I have seen, no advantage over our own workmen. 
My objection to the whole system is the impossibility of 
anything approaching a general application being prac- 
ticable. I have not a word to say against the rudiments 
of science being taught wherever this is possible. The 
knowledge so obtained may often give the future work- 
man amore intelligent interest in his employment than 
he at present possesses, but I think they who expect much 
ood to attend such a thin veneer of chemistry or physics 

o not take sufficient account of the extent of the know- 
ledge already possessed by more highly educated men 
who are now directing the great workshops of the world. 
It is by extending and enlarging this that substantial aid 
has to be afforded to industry and science, and not by 
teaching a mere smattering in our primary or any other 
schools. In the case of young people who from necessity 
must leave the schoolroom at an early age, my own lean- 
ing is towards the present system, with the addition of 
drawing and some natural science, By it certain important 
lessons are taught, which, if not followed under the disci- 
pline of the schoolmaster, run some risk of being entirely 
neglected. After this, probably, the playground will be 
found more useful and much more popular with schoolboys 
than trying to learn a trade by means of tools which, before 
he has to use them in earnest, may be thrown into the 
scrap heap. 

As a national question the attention of the Government, 
Imperial or municipal, ought to be directed to the im- 
portance of establishing in all great manufacturing centres 
institutions resembling that ef the Physical College of this 
city. These should consist of appropriate and even hand- 
some buildings, properly furadsbedd with all the instru- 
ments and appliances required for teaching the sciences 
in their practical bearings on industrial pursuits. In 
Neweastle, as in other places, this has been done on a 
fairly ample scale, and the advantages the College of 
Science in this city are capable of affording are offered on 
such terms that no one can plead expense being a barrier 
to mental improvement. . 

Bearing in mind the importance “of the subject, and 
remembering, as my colleagues and myself do, the diffi- 
culties we have had to encounter and those we have still 
before us, I am strongly of opinion that the erection and 
maintenance of colleges of science should not be left to 
the accidental liberality of the few, but should be taken 
in hand by the nation at large. 
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Ir steel be looked upon as a solution of carbon and iron, 
then the hardening of steel is explained by, the theory 
that dissociation has taken place at the temperature at 
which it is suddenly cooled, the sudden cooling fixing the 
molecular motion at such an amplitude or phase that it 
gives a characteristic structure, one of the properties of 
which is extreme hardness. In tempering, the gradual 
communication of heat causes dissociation » to take 
place, the molecular equilibrium is modified by the in- 
creased energy imparted to the particles, and when 


suddenly cooled at any point there remains again a dis- 








tinct substance, composed of iron and carbon, partly in 
various degrees of solution and partly free, and again 
possessing special mechanical qualities. That steel, and 
probably other alloys, differ in the nature of their com- 
ition according to the way in which they are worked, 
th with respect to heat and mechanical pressure, has 
been abundantly proved by many eminent metallurgists, 
and especially ‘4 Sir Frederick Abel, in the extended 
researches which he has recently carried out, on the 
hardening of steel, for the Institution of Mechanical 
Engineers, and it would appear as a natural sequence that 
the properties of steel would be greatly affected by the 
manner in which its temperature was changed, as we 
indeed find that it is when these changes are produced by 
baths of melted metals, by oil, or by water at different 
temperatures. The action which takes place may be 
illustrated by what would happen supposing that a com- 
plicated dance, such as the Lancers, were suddenly 
stopped in various phases of the figures. The component 
parts would always remain the same, but the relative dis- 
tribution of the partners would vary continually, and 
analysis would show that at one time each gentleman was 
associated with a particular lady ; at another, that two 
ladies were attached to a single gentleman, while a num- 
ber of gentlemen had no partners at all ; and yet, again, 
at another, that the movements which were once recti- 
linear have become circular. In each case the groups 
would assume a totally distinct appearance. 7 

In support of these views it may be stated that, as far 
as I know, no pure element is capable of being hardened 
or tempered, the reason being that no chemical change 
can rs place when there is only one substance; the 
effect of heat or pressure, however suddenly applied, pro- 
duces merely a change of form which does not appear to 
carry with it any corresponding alteration of mechanical 
properties. 

It may be urged, however, that it is unlikely that alloys 
or solutions could be affected in a manner so marked 
merely by small changes at comparatively low tempera- 
tures; but I would observe that ‘‘great and little” are 
relative terms, and we have abundant evidence of the 
immense effects produced by what would be called “‘little” 
causes, Sir Frederick Bramwell, in his address last year, 
drew attention to the importance of the ‘‘next to nothing.” 
It is not so very long ago that anyone would have been con- 
sidered adreamer for propoundinga theory that the presence 
of the fraction of a per cent. of carbon, phosphorus, or sul- 
phur would totally alter the character of iron ; that the addi- 
tion ot one two-thousandth part of alummium to molten 
iron would make the pasty mass as fluid as water ; that 
the presence of the aes impurity in copper would 
have a disastrous effect on its powers of conducting elec- 
tricity ; and that the addition of one thousandth part of 
antimony would convert the ‘‘ best selected’ copper into 
the worst conceivable. I need hardly allude to the great 
part played in nature by microscopic organisms, and how 
much of the beauty of our seas and rivers is derived from 
substances so minute that pon but the electric 
beam of Professor Tyndall is capable of revealing their 
presence, 

There is one more circumstance connected with my 
subject to which I must draw your attention, because, 
though its application to the mechanical properties of 
substances is very recent, it promises to be of great 
sepeajenen. T allude to the Periodic Law of Dr. Men- 
deleeff. According to that law, the elements, arranged 
in order of their atomatic weights, exhibit an evident 
periodicity of properties, and as Professor Carnelley has 
observed, the properties of the compounds of the elements 
are a periodic function of the atomic weights of their con- 
stituent elements. Acting on these views, Professor 
Roberts-Austen hasrecently devoted muchtime and labour 
to testing their exactness with reference to the mechanical 
properties of metals. The investigation is surrounded by 
extraordinary difficulties, because one of the essential 
features of the inquiry is that the metals operated on 
should be Be scars pure. For chemical researches, a 
few grains of a substance are all that is needed, and the 
requisite purity can be obtained at a moderate cost of 
time and labour; but when mechanical properties have to 
be determined considerable masses are needed, and the 
funds necessary for obtaining these are beyond the reach 
of most private individuals. I cannot help suggestin 
that wealthy institutions, such as many of those connect 
with our profession, could not employ their resources 
more suae than in giving the means of followiag up 
the researches which Professor Roberts-Austen has in- 
augurated. 

n view of the difficulty of obtaining metals of sufficient 
purity, he selected gold as his base, because that metal 
can be more readily brought to a state of purity than any 
other, and is not liable to oxidation. In a communication 
to the Royal Society made last year, he shows that the 
metals alloyed with gold which diminish its tenacity and 
extensibility have high atomic volumes, while those which 
increase these properties have either the same atomic 
volumes as gold or have lower ones. The inquiry has only 
just been commenced, but it appears to me to promise 
results which, to the engineer, will prove as important and 
as fruitful of progress as the great generalisation of 
Mendeleeff has been to chemists. A law which cannot 
only indicate the existence of unknown elements, but 
which can also define their properties before they are 
discovered, if capable of application to metallurgy, must 
surely yield most valuable results, and will make the 
compounding of alloys a scientific process instead of the 
lawless rey hazard operation whichitisnow. 

The seach importance of the views I have enunciated 
are, I think, sufficiently obvious. Every one will admit 
that an external force cannot be applied to a system in 
motion without affecting that motion ; consequently 
matter, in whatever state, cannot be touched without 
changes taking place, which will be more or less per: 
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manent. The application of heat will cause a change of 
volume, and, at last, a ~—_ of condition ; the applica- 
tion of external stresses will also produce a change of 
volume ; and it is natural to infer that there must be some 
relation between the two, and, accordingly, Professor 
Carnelley has drawn attention to the fact that the most 
tenacious metals have high melting points, though here 
again there is a great want of exactness, partly on account 
of the difficulty of measuring high temperatures, and 
partly by reason of the scarcity of pure materials. 

Again, long-continued stresses, or stresses frequently 
applied, ma expected to produce permanent changes 
of form, and so we arrive at what is termed the fatigue of 
substances. Stretched beyond their elastic limits, which 
limits I do not suppose to exist except when stresses are 
applied quickly, substances are permanently deformed, 
and the same effects follow the long application of heat. 
The constant recurrence of stresses, even those within the 
elastic lirnit, causes changes in the arrangement of the 
particles of substances which slowly alter the properties 
of the latter, and in this way pieces of machinery, which 
theoretically were abundantly strong for the work they 
had to perform, have failed after a more or less extended 
period of use. The effect is intensitied if the stresses are 
applied suddenly, if they reach nearly to the elastic limit, 
and if they are imposed in two or more directions at once, 
for then the molecular disturbance becomes very intense, 
the internal equilibrium is upset, and a tendency to 
rupture follows. Such cases occur in artillery, in armour 
plates, in the parts of machinery subject to impact ; and, 
as might be expected, the destructive effects do not always 
appear at once, but often after long periods of time. 

When considerable masses of metal have to be mani- 
pulated by forging or by pressure in a heated condition, 
the subsequent cooling of the mass imposes restrictions on 
the free movement of some, if not all, of the particles; 
internal stresses are developed which slowly assert them- 
selves, and often cause unexpected failures. In the 
manufacture of dies for coining purposes, of chilled rollers, 
of shot and shell hardened in an unequal manner, spon- 
taneous fractures take place without any apparent cause, 
and often after long delay, the reason being that the con- 
strained molecular motion of the inner particles gradually 
extends the motion of the outer ones until a solution of 
continuity is caused. 

Similar stresses occur in such masses as crankshafts, 
screwshafts, gun hoops, &c. The late General Kalakout- 
sky some seventeen years ago commenced a systematic 
investigation into the internal stresses in the tubes and 
hoops of guns and in armour-piercing shells.. The method 
he pursued was to cut discs or rings about half an inch 
thick off the hoops and shells, to divide the metal of each 
disc into from four to six rings, to fix bs means of silver 
plugs, on which very finely marked cross-lines were drawn, 
from four to eight points on the surface of each ring, and 
then to measure, with extreme exactness, the changes in 
diameter produced in every ring by the successive cuttin 
out of the rings. Knowing by direct tests the mechanica. 
properties of his material, he was able, from the changes 
in the diameters, to calculate what the tangential stresses 
in every _ of each disc were, and to draw inferences as 
to their fitness for the work they were intended to per- 
form. The same method of investigation has been pursued 
by Captain Noble, of the Elswick Works, and by Lieu- 
tenant Crozier, of the United States Artillery, with the 
practical result that probably much more attention will 
be paid in future to the principles on which the annealing 
pod | hardening of steel is carried on. A gun hoop or tube, 
to be in the best condition to resist a bursting stress, 
should have its inner surface in a state of compression, 
and its outer in a state of tension, and the hoops should 
be shrunk on to the tubes or on to each other with but 
very little pressure. General Kalakoutsky proposed, in 
order to set up beneficial internal stresses, that tubes 
which were being annealed should be cooled from the 
inside by a jet of steam, of air, of water, or of oil ; and he 
advocated the practice of testing the effects of each new 
method of manufacture or of treatment by the careful 
measurements of slices of the finished material, instead of 
working at random, as is still very much the practice. It 
is evident, also, that a sample of steel cut out of a gun 
hoop or crankshaft, and tested, can afford no indication 
of the available tenacity of the same sample in situ. 
When released from the constraint of its surroundings, 
the particles must, of necessity, change their condition, 
for the disturbing forces have been removed; and the 
probability is that, if the steel be good, the test will prove 
satisfactory, especially if some time be allowed to elapse 
between cutting out the sample and testing it, and a false 
security will be engendered such as has often led to 
disastrous results. 

The influence of time on steel seems to be well esta- 
blished ; the highest qualities of tool steel are kept in stock 
for a considerable period; and it seems certain that 
bayonets, swords, and guns are liable to changes, which 
may account for some of the unsatisfactory results which 
have manifested themselves at tests repeated after a con- 
siderable interval of time. As all these things have been 
hardened and tempered, there must necessarily have been 
considerable constraint put upon the freedom of motion of 
the particles. This constraint has gradually been over- 
come, but at the expense of the particular quality.of the 
steel which it was originally intended te secure. 

I have now laid before you the views respecting the 
constitution of matter which I think are gaining ground, 
which explain many phenomena with which we are 
familiar, and which will serve as guides in our treatment 
of metals, and especially of alloys; but I must admit that 
the subject is still by no means clear, that a t deal 
more definition is wanted, and that we are still awaiting 
the advent of the man who shall do for molecular physics 
what Newton did for astronomy in explaining the structure 
of the universe. 








One of the most remarkable features of the last thirty 
years is the introduction of petroleum, and the wonderful 
development to which the trade in it has attained. 

Under the generic name of petroleum are embraced a 
vast variety of combinations of carbon and hydrogen, 
each of which is distinguished by some special property. 
At ordinary temperatures and pressures some are gaseous, 
some are Ls ar and some solid, and most are capable of 
being modified by suitable treatment under various tem- 
peratures and pressures. The employment of petroleum 
in the arts is still extending rapidly. Used originally for 
illuminating purposes, it is now employed as fuel for 
heating furnaces and steam boilers ; as a working agent in 
heat engines, valuable medicinal properties have been 
discovered ; and as a lubricant it stands unrivalled. 

Asan illuminant, even in this country, it is, to a large 
extent, superseding every other in private houses, and 
even in public lamps, because it gives a cheaper and more 
brilliant light than ordinary gas, and leaves the consumer 
free from the tyranny of great and privileged companies. 

As fuel it is especially convenient, cleanly, and econo- 
mical. Stored in tanks of suitable construction, it is 
sprayed into the furnace without labour and without 
creating dust and dirt ; and it is especially convenient in 
locomotive and marine work on account of the rapidity, 
ease, and cleanliness with which it can be run into the 
tender or into the oil-bunkers of a ship. As a working 
agent in heat engines it is employed in two ways. First 
as a vapour, generated from the liquid petroleum con- 
tained in a boiler, very much in the same way as the 
vapour of water is used in an engine with surface con- 
denser, the fuel for producing the vapour being also 
_- Very signal success has been obtained b 

r. Yarrow and others in this mode of using mineral oil, 
especially for marine purposes and for engines of small 
power ; there seems to be no doubt that by using a high! 
volatile spirit in the boiler a given amount of fuel wi 
produce double the power obtainable by other means, and 
at the same time the machinery will be lighter and will 
occupy less space than if steam were the agent used. The 
other method is to inject a very fine spray of hot oil, 
associated with the proper quantity of air, into the 
cylinder of an ordinary gas engine, and ignite it there by 
means of an electric spark or other suitable means. 
Attempts to use oil in this way date back many years, 
but it was not till 1888 that Messrs. Priestman Brothers 
exhibited at the Nottingham Show of the Royal Agricul- 
tiral Society an engine which worked successfully with 
oil, the flashing point of which was higher than 75 deg. 
Fahr., and was hence within the category of safe oils. 
The engine exhibited was very like an ordinary Otto gas 
engine, and worked in exactly the same cycle. A pump at 
the side of the engine forced air into a small receiver at a 
few pounds’ pressure to the square inch. The compressed 
air, acting by means of a small injector, carried with it 
the oil in the form of fine spray, which issued into a 
jacketted chamber heated by the exhaust, in which the 
oil was vaporised. The mingled air and oil was thus 
raised to a temperature of about 300 deg., and was then 
drawn, with more air, into the cylinder, where, after 
being compressed by the return stroke of the piston, it 
was ex aed by an electric spark, and at the end of the 
cycle the products of combustion were discharged into 
the air after encircling the spray chamber and parting 
with most of their heat to the injected oil. The results 
of careful experiments made by Sir William Thomson 
and by myself on different occasions were, that 1.73 lb. of 

etroleum were consumed per brake horse-power per 
eae ; but the combustion was by no means perfect, for a 
sheet of paper held over the exhaust pipe was soon thickly 
ponerrdent with spots of oil. 

At the Windsor Show of the Royal Agricultural Society 
this year, Messrs. Priestman again exhibited improved 
forms of their engine; the consumption of oil fell to 
1.25 lb. per brake horse-power per hour, and a sheet of 

aper held over the exhaust remained | pprenes clean. 
hey also showed a portable engine of very compact 
construction, and quite adapted to agricultural use; the 
ordinary water cart, which on in any case, to attend a 
portable steam engine, being adapted to supply the water 
necessary to keep the working cylinder of the engine cool. 

It is hardly necessary to state that the use of petroleum 
for furnace purposes of all kinds is increasing very rapidly, 
and the demand has naturally reacted on the supply in 
promoting improved means of transport ; and Newcastle, 
again, has led the van in this manner, for Sir William 
Armstrong, Mitchell, and Co. have sent out a fleet of 
steamers constructed to carry the oil in bulk with perfect 
safety, both as regards the stowage of a cargo so eminently 
shifting, and with respect to risk from fire and from ex- 
plosion. 

The enormous consumption of petroleum and of natural 
gases frequently raises the question as to the probability 
of the approximate exhaustion of the — 3 and, with- 
out doubt, many fear to adopt the use of oil, from a feel- 
ing that if me 9 use once becomes general the demand 
will exceed the production, the price will rise indefinitely, 
and old methods of illumination, and old forms of fuel, 
will have to be reverted to. From this point of view it is 
most interesting to inquire what are the probabilities of a 
continuous supply; and such an investigation leads at 
once to the question, ‘‘ What is the origin of petroleum?” 
In the year 1877, Professor Mendeleeff undertook to 
answer this question ; and as his theory appears to be 
very little known, and has never been fully set forth in 
the English language, I trust you will forgive me for 
laying a matter so interesting before you. r. Mende- 
leeff commences his essay by the statement that most 
persons assume, without any special reason—exvepting, 
perhaps, its chemical composition—that naphtha, like 
coal, has a vegetable origin. He combats this hypothesis, 
and points out, in the first place, that naphtha must have 
been formed in the depths of the earth, It could not 
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have been produced on the surface, because it would have 
evaporated ; nor over a sea bottom, because it would have 
floated up and been dissipated by the same means. In 
the next place he shows that naphtha must have been 
formed beneath the very site on which it is found—that it 
cannot have come from a distance, like so many other 
geological deposits, and for the reasons given above, 
seiele: that 1t could not be water-borne, and could not 
have flowed along the surface, while in the superficial 
sands in which it is generally found no one has ever dis- 
covered the presence of organised matter in sufficiently 
large masses to have served as a source for the enormous 
quantity of oil and gas yielded in some districts ; and 
hence it is most probable that it has risen from much 
greater depths under the influence of its own gaseous 
pressure, or floated up upon the surface of water, with 
which it is so frequently associated. 

The oil-bearing strata in Europe belong chiefly to the 
tertiary or later geological epochs ; so that it is conceiv- 
able that in these strata, or in those immediately below 
them, carboniferous deposits may exist and may be the 
sources of the oil ; but in America and in Canada the oil- 
bearing sands are found in the Devonian and Silurian 
formations, which are either destitute of organic remains, 
or contain them in insignificant quantities. Yet if the 
immense masses of hydro-carbons have been produced by 
chemical changes in carboniferous beds, equally large 
masses of solid carboniferous remains must still exist ; 
but of this there is absolutely no evidence, while cases 
occur in Pennsylvania where oil is obtained from the 
Devonian rocks underlying compact clay beds, on which 
rest coal-bearing strata. ad the oil been derived from: 
the coal, it certainly would not have made its way down- 
wards ; much less would it have penetrated an imperme- 
able stratum of clay. The conclusion arrived at is, that 
it is ——— to ascribe the formation of naphtha to 
chemical changes produced by heat and pressure in 
ancient organised remains. 

One of the first indices to the solution of the question 
lies in the situation of the oil-bearing regions. They 
always occur in the neighbourhood of, and run parallel 
to, mountain ranges—as, for example, in Pennsylvania, 
along the Alleghanies ; in Russia, along the Caucasus. 
The crests of the ranges, formed originally of horizontal 
strata which had been forced up by internal pressure, 
must have been cracked and dislocated, the fissures 
widening outwards, while similar cracks must have been 
formed at the bases of the ranges ; but the fissures would 
widen downwards, and would form channels and cavities 
into which naphtha, formed in the depths to which the 
fissures descended, would rise and manifest itself, espe- 
cially in localities where the surface had been sufficiently 
lowered by denudation or otherwise. 

It is in the lowest depths of these fissures that we must 
seek the laboratories in which the oil is formed ; and once 
aban at it must inevitably rise to the surface, whether 

orced up by its own pent-up gases or vapours, or floated 
up by associated water. In some instances the oil pene- 
trating or soaking through the surface layers loses its more 
volatile constituents by evaporation, and, in consequence, 
deposits of pitch, of carboniferous shales, and asphalte 
take place ; in other cases, the oil, impregnating sands at 
a lower level, is often found under great pressure, and 
associated with forms of itself in a permanently gaseous 
state. This oil may be distributed widely according to 
the nature of the formations or the disturbances to which 
they have been subjected ; but the presence of petroleum 
is not in any way connected with the geological age of 
the oil-bearing strata; it is simply the result of physical 
condition and of surface structure. 

According to the views of Laplace, the planetary system 
has been formed from incandescent matter torn from 
the solar equatorial regions. In the first instance this 
matter formed a ring analogous to those which we now 
see tomate Saturn, and consisted of all kinds of sub- 
stances at a high temperature, and from this mass a sphere 
of vapours, of banged diameter than the earth now has, was 
gradually separated. The various vapours and gases 
which, diffused through each other, formed at first an 
atmosphere round an imaginary centre, ually assumed 
the form of a liquid globe and exerted pressures incom- 
parably higher than those which we experience now at 
the base of our present atmosphere. According to Dalton’s 
laws, gases, when diffused through each other, behave as 
if they were separate ; hence the lighter gases would pre- 
ponderate in the outer regions of the vaporous globe, 
while the heavier ones would accumulate to a larger extent 
at the central portion, and at the same time the 
circulating from the centre to the circumference would 
expand, perform work, would cool in consequence, and at 
some period would assume the liquid or even the solid 
state, Just as we find the vapour of water diffused through 
our present atmosphere does now. That which is true 
of changes of physical condition, Henri St. Clair Deville, 
in his brilliant theory of dissociation, has shown to be 
equally true with respect to chemical changes ; and the 
cooling of the vapours forming the earth while in its 
gaseous condition was necessarily eran by chemical 
combinations, which took place chiefly on the outer 
surface, where oxides of the metals were formed ; and as 
these are generally less volatile than the metals them- 
selves, they were precipitated on to what there then was 
of liquid or solid of the earth, in the form of metallic rain 
or snow, and were again probably decomposed, in part at 
least, to their vaporous condition. The necessary conse- 
quence of this action is that the inner regions of the 
earth must consist of substances the vapours of. which 
have high specific densities and high molecular weights— 
that is to say, composed of elements having high atomic 
weights—and that the heavier elementary substances 
we collect nearer the centre, while the lighter ones 
would be found nearer the surface. Our knowledgeof the 
earth’s crust extends but to an insignificant distance; yet, 
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as far as we do know it, we find that the arrangement 
above indicated prevails. Hydrogen, carbon, nitrogen, 
oxygen, sodium, magnesium, aluminium, silicon, phos- 
phorus, sulphur, chlorine, potassium, calcium, substances 
whose atomic weights range from 1 to 40, became con- 
densed, entered into every conceivable combination with 
each other, and produced substances the specific gravity 
of which averages about 2}, never exceeds 4, and are 
found near the immediate surface of the globe. 

But the mean specific gravity of the earth as determined 
by Maskelyne, Cavendish, and others certainly exceeds 5, 
and consequently the inner portion of our globe must be 
composed of substances heavier than those existing on 
the surface, and such substances are only to be found 
among the elements with high atomic weights. The 
question arises, What elements of this character are we 
likely to find in the depths of the earth? In the first 
place, since gases diffuse through each other, a certain 
proportion of the elements of high atomic weight will 
also be found on the surface of the earth. Secondly, the 
elements forming the bulk of the earth must be found in 
the atmosphere of the sun—if, indeed, the earth once 
formed part of its atmosphere ; and of all the elements, 
iron, with a specific gravity ex ing 7, and with an 
atomic weight of 56, corresponds best with these require- 
ments, for it is found in abundance on the surface of the 
earth ; and the spectroscope has revealed the very marked 
presence of iron in the sun, where it must be partly in the 
fluid and partly in the gaseous state; and_ consequently 
iron in large masses must exist in the earth ; so that the 
mean specific gravity of our planet may well be 5, the 
value which has been determined by independent means. 

It is not easy, however, to define in what condition the 
mass of iron which must exist in the heart of the earth is 
likely to be. Iron is capable of forming a vast number of 
combinations, depending upon the relative proportion of 
the various elements present. Thus, in the blast furnace, 
oxygen, carbon, nitrogen, calcium, silicon, and iron are 
associated, and produce, under the action of heat, besides 
various gases, a carburet of iron and slag, the latter con- 
taining chiefly silicon, calcium, and oxygen—that is to 
say, substances similar to those which form the bulk of 
the surface of the earth. But these same elements, if 
there be an excess of oxygen, will not yield any carburet 
of iron; and the same result will follow if there be a 
deficiency of silicon and calcium, because of the large 
proportion of oxygen which they appropriate. In the 
same way, during the cooling of the earth, if oxygen, 
carbon, and iron were associated, and if the carbon were 
in excess of the oxygen, the greater part of the carbon 
would escape in the gaseous state, while the remaining 

art would unite with the iron. It is certain that, in the 
r1eart of the earth, there must have been a deficiency of 
oxygen, because of its low ——a gravity ; and the argu- 
ment is supported by the fact that free oxygen and its 
compounds, with the lighter elements, abound on the 
surface. Further, it must be presumed that much of the 
iron existing at great depths must be covered over and 
protected from oxygen by a coating of slag; so that 
taking all these considerations into account, it is reason- 
able to conclude that deep down in the earth there exist 
large masses of iron in part at least in the metallic state 
or combined with carbon. 

The above views receive considerable confirmation from 
the composition of meteoric matter, for it also forms a 
portion of the solar system, and originated, like the earth, 
from out of the solar atmosphere. Meteorites are most 
probably fragments of planets, and a large proportion of 
them include iron in their composition, often as carbides, 
in the same form as ordinary cast iron—that is to say, a 
part of the carbon is free and a part is in chemical union 
with the iron. It has been shown, besides, that all 
basalts contain iron, and basalts are nothing more than 
lavas forced by volcanic eruptions from the heart of the 
earth to its surface. The same causes may have led to 
the existence of combinations of carbon with other metals. 

The process of the formation of petroleum seems to be 
the 9? ae nod It is generally admitted that the crust of 
the earth was very thin in comparison with the diameter 
of the latter, and that this crust incloses soft or fluid 
substances, among which the carbides of iron and of 
other metals find a place. When, in consequence of cool- 
ing or some other cause, a fissure takes place through which 
a mountain range is protruded, the crust of the earth is 
bent, and at the foot of the hills fissures are formed ; or, 
at any rate, the continuity of the rocky layers is dis- 
turbed, and they are rendered more or less porous, so that 
surface waters are able to make their way deep into the 
bowels of the earth, and to reach occasionally the heated 
deposits of metallic carbides, which may exist either in a 
separated condition or blended with other matter. Under 
such circumstances it is easy to see what must take place. 
Iron, or whatever other metal may be present, forms an 
oxide with the oxygen of the water ; hydrogen is either 
set free or combined with the carbon which was associated 
with the metal, and becomes a volatile substance—that is, 
naphtha. The water which had penetrated down to the 
incandescent mass was changed into steam, a portion of 
which found its way through the porous substances with 
which the fissures were filled, and carried with it the 
vapours of the newly formed hydrocarbons, and this mix- 
ture of vapours was condensed wholly or in part as soon 
as it reached the cooler strata. The chemical composition 
of the hydrocarbons produced will depend upon the con- 
ditions of temperature and pressure under which they are 
formed. It is obvious that these may vary between very 
wide limits, and hence it is that mineral oils, mineral pitch, 
ozokerit, and similar products differ so greatly from each 
other in the relative proportions of hydrogen and carbon. 
I may mention that artificial petroleum has been fre- 
— y prepared by a process analogous to that described 
above. 

Such is the theory of the distinguished philosopher, 


who has framed it not alone upon his wide chemical know- 
ledge, but also upon the practical experience derived from 
visiting officially the principal oil-producing districts of 
Europe and America, from discussing the subject with 
able men deeply interested in the oil industry, and of col- 
lecting all the available literature on the subject. It is 
needless to remark that Dr. Mendeleef’s views are not 
shared by every competent authority ; nevertheless, the 
remarkable permanence of oil wells, the apparently inex- 
haustible evolution of hydrocarbon gases in certain 
regions, almost forces one to believe that the hydrocarbon 
products must be forming as fast as they are consumed, 
that there is little danger of the demand ever exceeding 
the supply, and that there is every prospect of oil being 
found in almost every portion of the surface of the earth, 
especially in the vicinity of great ge disturbances. 
Improved methods of boring wells will enable greater 
depths to be reached ; and it should be remembered that, 
apart from the cost of sinking a deep well, there is no 
extra expense in working at great depths, because the oil 
generally rises to the surface or near it. The extraordi- 
nary pressures, amounting to 309 Ib. ~ square inch, 
which have been measured in some wells seem to me to 
yield conclusive evidence of the impermeability of the 
strata from under which the oil has been forced up, and 
tend to confirm the view that it must have been form 
in regions far below any which could have contained 
organic remains. 

The weights and measures in use in this country are a 
source of considerable trouble and confusion. Besides the 
imperial measures, which are complicated enough, a great 
number of local units are in use, so that unwary strangers 
are not unfrequently deceived, or at any rate, if they ho 
to escape from mistakes, have to apply themselves to the 
study of local customs. In the scientific world, again 
the metric system is now almost exclusively used, an 
the same may be said of engineers and manufacturers who 
have to do with gis countries in which French mea- 
sures are in vogue. The same difficulty surrounds the 
measurement of the power of motors. he unit of power 
is, indeed, from the nature of the case, common to 
the whole world—it is unit of weight multiplied by unit 
of height—and with us the foot-pound, or 33,000 times the 
foot-pound, is generally accepted ; but the difficulty lies 
in determining how the measure is to be applied. Thus, 
in the case of a water motor—should the power be calcu- 
lated by the energy latent in the falling water, or in the 
actual work given off by the motor? In heat engines 
we have to deal with many variables. There is the 
initial pressure of the working agent, the terminal pres- 
sure, the length of stroke, the number of revolutions 
per minute, the indicated power in the cylinder, the 
effective power given off, and the adequacy of the means 
of supplying the working agent. In the early days of 
steam, when pressures were pretty uniform, and speed 
bore a certain relation to the stroke, the diameter of a 
cylinder was a tolerably close index to the power of the 
engine, and such simple rules as ‘‘10 circular inches to 
the horse-power,” which prevailed among agricultural engi- 
neers, was tolerably intelligible. But in these days, when 
pressures, speeds, and rates of expansion vary so greatly, 
the size of the cylinder, or cylinders, is no longer a guide, 
and I imagine that most manufacturers have ceased to 
class their engines by their nominal horse-power. The 

sroblem is pretty ran ge in the case of pumping engines, 
ioe there the nominal power may be taken, as it is in 
Holland, to be the actual work performed upon the water, 
and perhaps a similar. rule might apply to motors driving 
dynamos, But for most other “3 no simple law is 

ossible. In my own practice I have, for many years 
oe in the habit of classing engines by the indicated 
horse-power per one revolution for every probable initial 
pressure, below the maximum one for which the engines 
were designed, and for various rates of expansion. To 
facilitate the calculations I use curves which give the theo- 
retical horse- wer, on the supposition that steam expands 
according to eh 8 law, for 10,000 cubic inches of steam 
measured at the moment of exhaust, which is, in fact, the 
volume of the cylinder in single-cylinder engines, and 
the volume of the last cylinder in compounds. These curves 
are calculated for initial pressures rising by 25 Ib., and, 
in non-condensing engines, for the extreme range of expan- 
sion possible, and to fourteen expansions in condensing 
engines. The true indicated horse-power ranges from 
80 per cent. to 85 per cent. of the theoretical, as above 
stated, the precise percentage depending upon the con- 
struction of the engine. As large engines are now almost 
always compound, the size of the cylinders is no guide to 
the lay mind ; hence, in answering inquiries, it 1s neces- 
sary by some means to get at the actual horse-power 
expected and to settle the initial pressure, for on this 
point there is still much timidity among steam users, so 
that the engine builder has to adapt himself in this and 
other particulars to the needs or prejudices of his cus- 
tomer. 

In marine engines, again, the difficulty is still greater, 
because the only measure of the effective power of the 
engines is the speed of the ship under given conditions of 
immersion. But the resistance of ships is a complicated 
matter, not perfectly ascertained yet, so that the a— 
attained in any new combination of engines and hull is 
by no means a certainty ; hence some ised measure 
of the power of a marine engine, depending only on the 
measurement of the cylinders and boilers, mes very 
desirable. 

So strongly has the want of a standard horse-power 
been felt by shipbuilders and marine engine makers that 
the counil of the North-East Coast Institution of Engi- 
neers and Shipbuilders appointed a committee to investi- 
gate the subject, and to devise, if ible, a set of rules 
which would be generally acceptable. The committee 
made its report in the spring of 1888, They took as their 








basis the indicated horse-power, under certain normal 








conditions, and propose to call this the normal indicated 
horse-power (N. I. H. P.) The normal conditions are, 
my the following : 

1. That the steam, of whatever boiler pressure, is ex- 
panded to the same terminal pressure. 

2. That the expansion is effected by all engines with 
the same degree of efficiency. 

3. That the piston speeds of engines of different lengths 
of stroke are proportional to the cube root of their respec- 
tive strokes, and further, that the actual loaded trial trip 
value of piston speed may be taken as 144 times the cube 
root of the strokes in inches (144 V8"). 

4. That in cases in which the engines and bdilers bear 
to each other such —- as to prevent condition 1 
from being fulfilled without thereby violating condition 3, 
the coal consumption per indicated horse-power will not 
be affected, but will be constant for the same boiler pres- 


ure. 

5. That the boilers are constructed in accordance 
with what will be generally recognised as the average 
practice of the present day in respect of the allowance of 
steam room in relation to power, the diameter, area, and 
pitch of tubes, the relation of grate to heating surface, 
and the area of uptakes and funnel ; that average natural 
chimney draught is used, or, if forced draught be em- 
ployed, that it does not exceed the natural draught ; that 
the horse-power is proportional to the heating surface (H) 
and to the cube root of the pressure (”P); and, further, 
that the actual loaded trial trip horse-power may be 
taken as equal to one-sixteenth of the heating surface 
multiplied by the cube root of the pressure 

(H VP) 
16 . 

6. That the efficiency of the engine mechanism is con- 
stant, and that the ay ller is such as to secure that the 
engines will utilise the boiler power referred to in condi- 
tion 5 in the manner prescribed by conditions 3 and 4. 

Subject to these conditions the normal indicated horse- 
power is found by multiplying the square of the diameter 
of the low-pressure cylinder in inches by the cube root of 
the stroke in inches, adding to the product three times 
the heating surface of the boiler in square feet, multiply- 
ing the sum by the cube root of the pressure, and dividing 
the product by 100. 


N.LH.P.= (D? ¥S+3H) VP 


100 

It is evident from this formula, and from the condi- 
tions, that account is taken of all the variables, and that 
the boiler is regarded as an integral part of the engine. 
The report gives several useful formule deduced from the 
above. Whether the expressions given are the most con- 
venient possible for general marine practice or not I am 
not competent to say, but it seems to me that a step has 
been taken in the right direction in the attempt which 
has been made to measure marine engines by some 
rational standard. The members of the committee were 
all thoroughly practical as well as scientific men; they 
determined their constants by reference to a large number 
of successful cases ; and I sincerely hope that the question 
will be pursued by the marine engine builders on the west 
coast, and by the constructors of land engines. As engi- 
neer to the Royal Agricultural Society I have frequently 
had to define the power of engines entered for competition 
for the Society’s prizes, and I have experienced the greatest 
diffiulty in laying down rules for the guidance of intend- 
ing competitors, being fearful, on the one hand, of re- 
stricting originality, and, on the other, of admitting 
engines of greatly varying powers. 

have expressed an opinion that the numerous engi- 
neering societies which exist at this day have it in their 
power to promote the advancement of mechanical science 
in a notable manner by appointing research committees, 
or by aiding individual investigations from their abun- 
dant means. The North-East Coast Institution of En- 
gineers and Shipbuilders has done good service in their 
endeavours to establish a practical measure of the power 
of marine engines, while the Institution of Mechanical 
Engineers has, for the last ten years, been steadily pro- 
— researches of an eminently practical nature. Their 
expenditure has reached the handsome sum of 1700/., and 
their —— have been enriched with reports on the 
‘* Hardening, Tempering, and Annealing of Steel,” on the 
‘*Form of Rivetted Joints,” on “‘ Friction at High Veloci- 
ties,” on ‘‘ Marine Engine Trials,” and on the ‘* Value of 
the Steam Jacket.” The names of those who are acting 
on these committees are a guarantee that the investiga- 
tions conducted by them will rank among the classical 
works of the profession, and will abundantly justify the 
liberal expenditure which has been incurred. 

It is impossible to conclude the address which I have 
had the honour of delivering without an allusion to the 
most important structure which engineering skill and 
—— has ever attempted. The Forth Bridge is 
rapidly os completion, and on Saturday, Sep- 
tember 14, Mr. Baker is to deliver a lecture, in which he 
will, no doubt, tell us when the great work is likely to be 
comple I think that the members of this section 
belong sufficiently to the ‘‘ working classes” to have a 
claim to admission to the lecture, and to hear from the 
7 of the creator of the bridge the story of its inception, 
of its progress, and his hopes as to its completion. 








Coat IN BritisH CotumB1A.—The production of coal in 
British Columbia has considerably extended since 1885. 
The output of that year was 365,596 tons. In 1886, the 
extraction receded to 326,636 tons, but in 1887 it was 
carried to 413,360 tons, and last year it further expanded 
to 489,801 tons. The output of 1878 was 780,846 tons, so 
that the extraction has multiplied nearly three-fold during 
the last ten years. 
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DYNAMO-ELECTRIC MACHINES, 


2308, C, Coerper, Ehrenfeld, Germany. Improve- 
ments relating to Dynamo-Electric Machines, [4d.] 
February 15, 1888.—This invention consists in the construction 
of electric generators by arranging them so that the magnetic 
field and armature are rotated in opposite directions. This is done 
by means of two connecting-rods actuated by the piston-rod of a 
motor. One rod causes a special crankshaft, ted with the 
magnetic field, to be moved in the definite direction, and the 
other rod causes a second crankshaft, upon which the armature 
is secured, to be moved in the opposite direction. The armature 
is arranged to rotate in close proximity to the poles of the mag- 
netic field. (Sealed June 15, 1888). 


6909. E. J. Houghton, London. Apparatus for 
Operating and Locking the Brushes of O- 
Electric Machines. (8d. 1 Fig.) May 9, 1888.—The accom- 
panying diagram shows an arrangement for carrying out this 
invention. _B, B! are two sets of brushes carried in a rocking frame 
H, mounted on centres at I, so that when the frame is inclined to 
the left the brushes B will come in contact with the commutator of 
the dynamo, while B! will come in contact when the frame is inclined 
to the right. The armatures D, D! of the electro-magnets C, C! are 
attached to a fixed point at one end, and at the other end to each 
side of the rocking frame, so that on D being attracted by its 
magnet it will move H so as to bring the brushes B into action, 
while the brushes B! will be brought into action, and B be put out 
of action, if Dl is attracted. The magnets C, Cl have other small 
armatures F, F1, to which are connected rods having brass blocks 
E, E!, which armatures are also attached to springsG, G1, tending 
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to draw them and the blocks into the position shown, in which 
the blocks prevent D, D! moving towards the magnets. Thus when 
C is in circuit it attracts F, and causes it to move E from under 
the armature D, which is attracted and brings the brushes B in 
contact. At the same time, C! being out of circuit, the armature 
F! will be withdrawn by spring G1, causing block E! to assume the 
position shown, in which it prevents the armature D! moving 
down. As soon as the shunt circuit of the dynamo is broken, D 
being released, rises, and E is drawn underneath it by the spring 
G, thus preventing it operating again until the circuit is closed. 
The same action takes place when Cl! is put in circuit. When 
no current is passing, the armatures and blocks assume the position 
shown, in which both sets of brushes are free from the commu- 
tators, and are locked in that position by the blocks G, GI, until 
one or the other electro-magnet is put in action again. (Sealed 
June 25, 1889). fous 

9672. G. P. Lowrey and G. F, Seward, New York, and 
T. L. Willson, Broo .¥., U.S.A. Improvements 
in Dynamo-Electric es and Electro-Motors. 
{1ld. 9 Figs.) July 3, 1888.—This invention relates to machines 
of the Gramme ring type. The armature B revolves between 
curved pole-pieces h, h, secured to the magnet cores k, kl, and con- 
sists of a core ring of iron wire embraced by an outer and an inner 
circle of segmental copper bars, running transversely to the core, 
or nearly parallel with the armature shaft, and connected at the 
ends in spiral order, thus forming a continuous copper spiral about 
theiron core. Suitable insulation is interposed between the core 
and the segments, and the latter are individually insulated by 
interposed strips of mica. The segments are sted by r ig 
their ends to about half their thickness, and inserting in the recess 
flat strips of copper flush with the sides of the segments, but much 


Fig. 

































































CL 





1. 


wider. The ring portion of the armature is rotatively engaged 
with the shaft by means of two sections of a split friction pulley, 
and an inte elastic insulation s. The interior of the pulley 
is formed with opposite tapers, to which are fitted two similarly 
tapering hubs or nuts t, which engage a left and right-hand 
thread on a screw sleeve, keyed to the shaft g. The torsional 
driving strain on the shaft and screw sleeve tends to screw the 
nuts ¢ together, thus expanding the two sections of the split pulley 

inst the armature, and making a firm engagement therewith. 

e independent rotation of the armature, in the same direction 
as the shaft, is prevented by a ratchet connection, consisting of two 
toggle-like friction pawls, pivotted to a collar, fixed on the shaft, 
and which extend out in an oblique position to engage the rim 
of the friction pulley, springs keeping the pawls in constant engage- 








ment. The brushes are arranged to bear directly upon the outer 
segments on the extreme periphery of the armature, and in the 
gaps between the pole-pieces. Hence the armature forms, in itself, 
the commutator, and gives a very broad surface for the brushes to 
bear against. The brushes have holding bars w, extending parallel 
with the armature, and supports y adjustable longitudinally on the 
bars. The brush holders are also pivotally connected to axes ad- 
= tangentially to the commutating surface. (Sealed July 9, 


ELECTRIC LAMPS. 


4844, W. P. Thompson. London. (N. E. Garczynski’ 
Paris.) Improvements in or relating to Holders for 
Incandescent Electric Lamps by which they are 
made Applicable as Combined Holders and Circuit 
Closers and Breakers. 8 Figs.) March 31, 1888.— 
Figs. 1 and 2 show an elevation and section of a holder applicable 
to lamps in which both contacts are underneath. hollow 
plug b is screwed into a metal base a, and secured by a pressure 
screw c. The contact mechanism consists of two parts, one of 
which, the non-rotatable, comprises a non-conducting disc e, pro- 
vided with two studs /, in which the binding screws for the wires 
are screwed. One of the studs f projects above e to form a pivot 
for the upper movable part. The lower part of the disc is pressed 
upwards by a spring gy, which insures the proper action of the 
contacts, and the said disc is provided with a notch h correspond- 
ing toa feather on the plug 6. The movable part forming the 
interrupting device (see Fig. 4) consists also of a Nise t of non-con- 





ducting material, provided with two studs j, whose objects are to 
establish the contacts with the ends of the conducting wires k. 
One of these studs is hollow, and receives the upper part of one of 
the studs f on the disc e, and acts as a pivot. The disc 7 has a 
periphery of oval shape, allowing it to turn about its pivot by an 
amount proportional to the distance between the contacts f and j. 
This disc ¢ has a pin e passing through a slot d in the plug b for 
turning the said disc, so as to close or break the lamp circuit. 
Figs. 5 and 6 show the two respective positions of the interrupting 
device ¢ on the lower fixed disc e. In this apparatus it is sufficient 
to regulate the tension of spring g to insure the proper working of 
the contacts, and this is effected simply by unscrewing the screw ¢ 
and adjusting 6 in the seat a, to facilitate which the plug b is pre- 
ferably screwed to the seat. When the apparatus is to be used as an 
ordinary lamp holder, the disc i can be omitted and the height of 
the plug b reduced in proportion. The two studs f of the disc e 
are then alike, and slightly project. (Sealed June 4, 1889). 


7750. J. Dulait, Charleroi, Belgium. Improve- 
ments in Electric Arc Lamps. (8d. 14 Fiys.] May 26, 
1888.—In this invention the regulator consists of a frame carrying 
the principal parts of the mechanism, so that at the lower part, 
below the disc D, there are only the positive and negative holders 
P, Pl and N, P!, of which the former receives an upward and the 
latter a downward motion at speeds proportionate to their rate of 
consumption. The motions are imparted by means of upper and 
lower screw spindles V rotated by the pressure exerted on the 
thread of the lower spindle by a screw nut E, from which is 
suspended the negative carbon-holder, the rotation of whose 
spindle transmits the necessary motion at the required relative 
speed to the upper spindle of the ascending lower carbon. For 
this purpose the negative carbon-holder is made heavy, being pro- 
vided with a cylindrical stem N, whereby it is guided in its descent 
in a guide D2, the nut E being fixed to the top of N. This screw 
spindle turns on pivots carried in bearings on the upper and lower 
crosspieces ¢ of a frame C, and on its upper end is arranged a 
toothed wheel e, held between two insulating washers by a nut e!, 



































this wheel gearing with a pinion p fixed on the positive upper 
screw spindle, so as to rotate it at a quicker speed by the lower 
spindle. The = _ also runs in bearings in a crossbar B 
and the top disc D. The upper part of the positive carbon-holder 
P carries a nut E! formed of two arms fitting on the upper screw 
spindle. The motions of the carbons, for maintaining the luminous 
arc at the same point, are regulated by clockwork consisting of a 
disc T on the upper screw spindle V, to which it is connected by a 
ratchet pawl, so that the rotation of the spindle in one direction 
carries T with it, but it can turn independently thereof in the 
reverse direction. The disc has a toothed flange gearing with a 
inion on an axis ig | a starwheel and a flyer v, the axis 
ing mounted on a slide M. A looped lever L has at one end a 
knife-edge cl, which, when the lever is raised, enters between the 
teeth of the starwheel and stops its motion, the other end of the 
lever being acted upon by a spring, when the carbons are at the 
normal distance, but when the distance of the carbons increases, 
an increased current passes through an electro-magnet E2 on a 
shunt circuit, and causes it to attract an armature, whereby the 
knife-edge is drawn down, thus allowing the mechanism to act. 








When the current is sufficiently powerful, the frame C is held in a 
raised position by an electro-magnet E3 attracting its armature. 
(Sealed June 4, 1889). 


17 L. Paget, New York, U.S.A. Improvements 
in lectric Arc Lamps or Lighting Ap tus. 
(8d. 2 Figs.) November 27, 1888.—This invention relates to arc 
light regulators governed by thermal effects. In Fig. 1 only one 
carbon is fed forward, The ay are carried by an insulating base 
A, to which a bar B is attached. The binding post P is connected 
to the positive pole of the generator, and at the lower end D of bar B 
is pivotted an arm G, carrying a hollow carbon-holder C, in its 
lower upturned end M. A bar B! is rigidly secured to A, and has 
a binding post P! for connecting it with the negative pole of the 
generator, and a holder C at its lower end. E! is a carbon electrode, 
and E? an iron or copper one. The lower end of a clutch lever K 
is sufficiently heavy to hold the carbon under normal conditions. 
I is a high resistance platinum wire attached by a screw T to the 
short arm of lever G, and passing around pulleys, to the upper 


























end of bar B!, to which it is fixed by an adjusting screw T!. The 
operation is as follows: The battery being connected to posts P, P!, 
the current passes by bar B, short arm of lever G, to wire I, and 
thence by bar BI to line. This heats the wire I, thereby expand- 
ing it, and causing the lower end of G to tilt to the right, until the 
upper end of K is brought into contact with a screw, thereby 
releasing the electrode E', and allowing it to slide forward until it 
touches the electrode E*. Immediately the current takes the low 
resistance path through the electrodes, and this permits the wire I to 
cool, and hence to contract, thus causing the electrodes to separate 
and the arc to be established. In the modification shown in Fig. 2, 
both carbons are fed forward, the arm G and its attachments bein: 
a duplication of those shown in Fig. 1, the wire I being connected, 
in this instance, to the upper ends of both levers G. (Sealed May 
28, 1889). 


SWITCHES. 


5704. J. S. Raworth, London. Improvements in 
Switchboards or Apparatus for the Distribution 
of Electricity, (8d. 4 Figs.) April 17, 1888.—The object of 
this invention is to facilitate the connection and disconnection of 
one or more circuits with two or more sources of electric energy. 
Fig. 1 is a transverse section of a switchboard in which A are con- 
ducting bars each in connection with a dynamo. The current 
passes from any one dynamo through one of the movable contact 
pieces B and a two-way switch C to the outer circuit. The bars 
A are secured to an insulating baseplate D by screws E, to which 
the conductors are attached. The contacts B are mounted on 
levers BI, jointed at B?, and provided with contact springs B*. 
The pieces B are free to slide on the levers so as to make con- 
tact with either of the bars A that may be conveying current. 
The outer circuits are connected to blocks C!, on which each 
contact piece C is capable of sliding, thus enabling the circuit 
te be instantaneously transferred from one dynamo to another. 
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_ 2 and 3 illustrate a switchboard for use with currents 
of high potential, in which G are cylinders whose pistons are con- 
nected by a rod G2 and moved by fluid pressure admitted at G3. 
These cylinders and pistons are so arranged that when one piston 
is at the commencement of a stroke, the other is at the end 
of its stroke. To the rod G2 are attached pins G4, to which are 
fastened the ends of a belt G5 wound round a pulley H. This 
pulley when partly revolved by the belt communicates motion 
through springs H? to a shaft H!, which motion may be communi- 
cated to either of the two-way switch levers H2 by right and left- 
handed pawls H5, which may be put in gear with wheels H*, 
secured to these levers. A blast of air may be used to diminish the 
danger from fusion, for which purpose passages K are made in the 
levers of the two-way switches, and are so arranged that when the 
levers break contact at the plates HS, a current of compressed air 
passes from the reservoir J through passages in the pillars K2, upon 
which the switches are mounted, and along the passages K, blow- 
ing out any arc that might form. (Sealed May 21, 1889). 


6928, F. V. Andersen and J. F, Tafe, London. 
Improvements in Elec Switches, (8d. 9 Figs.] 
May 9, 1888.—According to this invention the circuit is made and 
broken between two contact studs A fixed opposite one another at 
—_ distances from the centre of a piece of insulating material B. 

e switch-bar C is made cross-shaped with two arms and tubular 
centre, as shown in Figs. 3, 4, and 5, and is pivotted with its axis 
through the centre of the base B. One end of the tube is secured 
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to the handle of the switch, and the other fitted so as to allow of 
its turning in another tube D. This tube is fixed in the centre of 
the base, and has two notches with sloping sides on its ew ad end, 
as shown at x, Figs. 6and7. The contact studs are made in the 
form shown in Figs. 8 and 9, having a projection at one end pro- 
vided with a sloped surface as at t, and a ‘‘stop” as at s, and are 
each fitted with a contact spring z. A helical epring F, which is 
always under tension, and has one end fixed to the handle and the 
other to the base of the switch, is placed within the hollow centre 
of the switch-bar C. When the switch is turned to the ‘‘on” 
position, the switch-bar is moved against the tension of the spring 





¥, until it comes to rest on the tops of the contact studs A, under 
and in contact with the springs z_| Upon it being moved only 
slightly from the tops of the studs, it is caused, by the tension of 
the spring F, to automatically slide into the notches 2 of the tube 
D, and so fly instantaneously to the ‘‘ off” position. The switch- 
bar, when turned in one direction until it comes into contact with 
the studs, forms a “‘ bridge” for the current across the insulating 
base, and when reversed it breaks the current in two places simul- 
taneously, whereby the sparking produced by breaking the current 
is less than when the current io lechen only in one place. (Sealed 
May 28, 1889). 


12,198. F.T. Schmidt, Bradford, Yorks. Improve- 
ments in Electrical Switches. (8d. 4 Figs.) August 24, 
1888,—In the drawings annexed, Fig. 1 shows the improved switch 
with the arm in contact with one terminal ; Fig. 2 shows the arm 
in contact with the other terminal ; and Fig. 3 is a side view. On 
a suitable base of insulating material A is mounted a lever B, on a 
fixed stud C, and on the same or another fixed stud may be placed 
an arm D, near the outer end of which isa pin E, projecting in the 
same direction as the stud C. The pin E is connected by means of 
an expanded spiral spring S to another pin F, on the lever B, so 
that on operating the lever from one “~ pin G to another G1, or 
vice versd, the spring 8 is further expanded, and its angle, in rela- 





tion to the arm D, so altered that the latter is pulled from one ter- 
minal T to another T1, as the case may be. The arm D is uncon- 
trollable between the terminals, and is held by the spring S tight 
against the overhanging flange K of the respective terminals, 
thereby insuring a rubbing contact between the switch arm and 
terminal when making or breaking contact, but the invention 
may be carried out without the flanges K. In order, however, to 
»revent the possibility of sparking, and, in addition, to avoid any 
Caer of the arm D, on the fixed stud C, by reason of the position 
in which the spring 8 is placed, the two terminals T and T! are 
connected by a piece of insulating material M, which acts asa 
stay to the arm D, and entirely avoids or reduces the possibility 
of sparking to a minimum. (Sealed June 11, 1889). 


BATTERIES. 



























One of the dumb bells, A, Fig. 1, is hollow, and each end is pro- 
vided with a cap B, C. In the hollow of the grip portion is 
arranged an induction coil D, from whose primary coil a wire ¢ is 
connected with a rheotome E, Fig. 2, the wire F from the primary 
coil being in connection with a spring plate G, which is in range 
for compression by a globular vessel H, forming a cell, whose hase 

















has a wire projection d to bear against G. This vessel has one of 
the elements I secured therein in the process of manufacture, and 
its mouth is closed by an insulated plug J, in which the zinc 
element K is attached by means of the screw-pin L which projects 
from the outer end of the plug, so that when the cap B is secured 
in position, the pin L impinges against a button M, and the wire 
at the base presses against the plate G to complete the connection. 
The battery being filled with exciting liquid and put in its place, 
its respective elements are kept in contact with M and G as de- 
scribed, the current flowing from the zinc element through M and 
outside metal band e and pin f, which fits into a metal joint on the 
ring g, and is in electrical contact with the same ; from g it flows 
through the wire h and grip plate V to the bridge ¢ of the rheotome 
E by the sliding switch @ and wire j; from j it passes through 
E to the inner wire c of the coil D, after traversing which 
it reaches, by the wire F, the carbon element I, thus com- 
pleting the primary circuit. The course of the secondary circuit, 
if two dumb bells are used, is as follows: Upon a person holding 
a bell in each hand, and the primary circuit being in full action, an 
induced current of high tension is generated in the secondary coil 
X, and flows by the wire cl through the base of E to the ring k, 
which it touches at l, Fig. 2, thence through a pin N fitting into a 
bayonet joint, similar to the cap B, by the metal band m and 
button P tothe dumb bell U, by the wire R ; from U it passes 
through the body of the person grasping the plates T, to the plates 
V on the dumb bell A, which plates are connected to the secondary 
coil by a wire. (Sealed June 4, 1889). 


6907. M. Immisch, London. Improvements in 
Sto e Batteries. (8d. 2 Figs.) May 9, 1888.—In the 
annexed drawings, Fig. 1 is a longitudinal section and Fig. 2 is a 
transverse section of the improved secondary battery, in which A 
are bars of solid peroxide arranged transversely to the conductors 
B, which are in the shape of combs made of lead, the prongs of 
which are in the form of loops, and are not permanently connected 
to the bars A, but only rest upon and are kept in contact there- 
with by pressure. The negative plates C are provided with 
similar conductors B! on both sides. The positive and negative 
plates are separated by strips D of non-conducting material. The 
pile of plates is furnished with a strong plate E at each end. The 
whole is then submitted to pressure, and while in that state all 
the negative conductors B! are connected together and secured to 


Fig./. 
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one of the plates E to form a terminal, while the conductors B of 
the positive plates are similarly connected and led to the other end 
moog: E to form the other terminal. The pile is then inserted in a 
box F, through the opposite ends of which holes are formed and 
fitted with screwed bushes G, made of lead. Pressure screws H 
work through the bushes and bear upon the end plates so as to 
maintain the pressure on the pile, and also to form the external 
terminals. Strips of lead b, b! may be placed round the edges of 
the spaces occupied by the peroxide, and connecting the loops of 
the conductors B, B!, respectively, thus forming a kind of inclos- 
ing frame. The loops B, B!, forming such a frame, may be cast in 
one with the strips }, b!, and the frames of the different plates are 
connected together by broad metal strips X, X!. An elastic 
washer I renders the pressure on the pile yielding (Sealed June 


25, 1889). 
MISCELLANEOUS. 


118. W. P. Widdifield, Uxbridge, Ontario, Canada, 
and A. H. pownah, Eye erton, Pa., U.S.A. Improve. 
ments in Electric es for Railway Trains. (8d. 3 
Figs.] January 3, 1889.—The object of this invention is to provide 
means whereby the efficiency of the electric current may be in- 
creased. Instead of applying the electricity to lift a large friction 
pulley against the car axle, it is caused to place a smaller friction 
pulley against the axle, while the force communicated to the latter 

ulley is transmitted by suitable mechanism to the large pulley. 

his force throws the large pulley against the axle, and causes 
the brakes to press against the wheels on being rotated. (Sealed 
May 7, 1889). 

1428. H. J. Allison, London, (S. S. Stout and H.G. 
Underwood, Milwaukee, Wis., U.S.A.) Improvements in 
Nuts, (6d. 3 Figs.) January 31, 1888.—The object of this in- 
vention is to secure nuts firmly upon the screw-threaded portions 
of bolts, for which purpose the nut is made of elastic material, 
such as steel, and slit, the pitch of the nut threads being made 
different from the pitch of the bolt threads. On screwing up the 
nut the slit will open, the coarser threads on the bolt preventing 
contact in the ~— of the threads, but the impingement between 
the bolt and nut being exceedingly tight and firm at the beginning 
and end of the thread of the nut. (Sealed May 25, 1889). 


6876. H. Aron, Berlin. Improvements in Appa- 
ratus for Measuring Electric Currents, (8d. 2 Figs.) 


Fig.1. Fig.2. 































































May 8, 1888.—The apparatus, as represented in Fig. 1, consists 
of two clockworks arranged side by side ina casing A, and con- 














nected each to a differential counter or dial train B. P, P! are 
the two pendulums, to one of which, P!, a et M is attached, 
swinging in proximity to an electric coil C, through which 
the current to be measured is sent. A light thread or cord D 
is connected at each of its ends to one of the pendulums, and 
a weight E is suspended to it to give a slight tension. If an elastic 
cord, or-a spiral spring be employed, the weight may be dispensed 
with. Fig. 2 represents, to a larger scale, how the sympathetic 
band is to be employed in connection with the regulating springs 
F of two clockworks. G, G1 are the two balances of the clocks, 
the other parts of which, and their connecting gear with the 
dial train B, are not shown. Toone of the balances G1, a magnet 
NS is attached, under influence of the coil C, through which the 
current is sent. The cord, or elastic connection D, may be secured 
with its ends to the shafts of the balances G, G1, or they may be 
attached to any other A om, such as the spokes or tyre. The 
—_ coercion, produced by the cord on the two shafts of the 
balance wheels, will establish synchronism by overcoming slight 
deviations of the vibrations in the same manner as with the 
pendulums shown in Fig. 1. (Sealed June 11, 1889). 


8039. A. Le Clercq and A. Vansteenkiste, Brussels. 
Improvements in or relating to the Generation, 
Transformation, or Conversion of Electric Currents 
(8d. 2 Figs.) June 1, 1888.—The object of this invention is 
the transformation of direct currents into alternating currents, so 
that their or is greatly increased, for which purpose a con- 
verter T is placed in the circuit of the machine, the two outer 
coils I! for the primary current being made of thick wire, while 
the middle secondary coil I gives off the converted and more free 
alternating current. The converting mechanism consists of a fixed 
interrupting disc P fitted into a rest at F at a suitable point near 
the machine that generates the direct current. The disc Pis made 
of a thick slab of slate or other insulating material, in which a cer- 
tain number of copper contacts C are set and isolated from each 
other. A shaft W _ threugh the centre of the disc, and 
rotates on its pointed ends, which are set in adjustable supports 
B?. A hollow conducting shaft H is fixed on the shaft v and 














has a contact ring R, against which the brush B! rubs. A rotating 
brush B is keyed on the shaft H, and rubs against the contact 
pieces C of the disc P during its rotation. S is a belt pulley 
driven from the shaft of the generating machine. The thick wire 
of the coils I! is connected at one end with the corresponding con- 
tact or contacts C by means of binding screws K, and at the other 
end with the negative pole of the machine generating the direct 
current, while the positive pole of the same is connected with the 
contact ring R, so that the converter T is inserted with the con- 
tact breaker in the circuit of the generating machine. If the disc 
P is fitted with only one contact C, as soon as the brush B comes 
in contact with it the circuit is closed, and as soon as it has passed 
over it the circuit is again interrupted, which produces induced 
alternating currents of very high tension in the coil or circuit I. 
If, however, the brush rotates with great speed a practically unin- 
terrupted alternating current is produced in the circuit I, the 
power of which will be considerably greater than that of the 
original current. (Sealed June 11, 1889). 


13,779. T._N. V: Boston, Le and J. A. Seely, 
New York, U.S.A. Improvements in Telephone Su 
(8d. 3 Figs.) February 25, 1888 


Station Apparatus, 
Fig. 1 shows the telephone off the gravity switch arm, the request 
having been transmitted, and the supplementary arm depressed, 
awaiting a return signal. Fig. 2 shows the telephone just placed 
upon its hook, and the arm in its descent closing contact to ring 
off automatically ; g is the gravity switch applied to a circuit L L!, 
and having an insulated contact py, connected by a wire 75 toa 
point in the local circuit 7. A three-armed lever n, q, 7 is sup- 
ported in a bearing m, its centre of gravity being varied by the 
position of the arm g. A hook o takes against the arm 7 when the 
arm g ascends. The three-arm lever is electrically connected by 
wires 99 and 40 to a point in the main circuit L. When the tele- 
phone is lifted from its hook, the arm r falls into the position 
shown, no effective electrical contact being established, but when 























it is hung upon the arm g, the descent of the arm, as seen in Fig. 2, 
establishes contact between p and r, thus temporarily connecting 
battery B into the main line, and the three-arm lever falls into its 
normal position. By the operation of the supplementary switch- 
arm @, a generator may be connected to the main circuit for the 
purpose of signalling. When the telephone is lifted from its hook 
the required connection is vocally communicated, the telephone 
placed in its normal position, and the lever a immediately de 
pressed, circuit now being as shown in Fig. 1. The bell magnet 
armature is attracted by the closed circuit, but the operator at 
the central station, in responding, breaks this circuit in trans- 
ferring the calling line into connection with the required line, and 
the bell magnet armature drops off, thus indicating to the sub- 
station that the call was received and acted upon. The sub- 
station then allows the arm @ to resume its normal position, and 
taking down the telephone, speaks into the transmitter ¢ in the 
usual manner. (Sealed June 4, 1889). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
iptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
street, Strand. 
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FISH NET-MAKING MACHINE; PARIS EXHIBITION. 
CONSTRUCTED BY THE COMPAGNIE DE FIVES-LILLE (NORD). 


(For Description, 





TYPEWRITERS AT THE PARIS 
EXHIBITION. 

THE typewriter, like so many other of the higher 
developments of mechanical skill applied to reduc- 
ing or lightening labour, is essentially an American 
machine, and in the United States it has become 
of general use, in fact almost a universal necessity, 
while in this country it is comparatively but little 
known and less employed. The prejudice so often 
attending the adoption of a foreign invention, and 
the indifference and conservatism which tend 
always to encourage the preservation of old-esta- 
blished methods, have no doubt proved powerful | 
factors in checking a general introduction of type- 
writing machines in commercial establishments and | 
in private houses; nevertheless a considerable 
number are actually in use and their employ- 
ment is gradually increasing, while no two opinions 
can be expressed by those who have taken the 
trouble to acquire dexterity in their manipulation, 
as to the facilities and conveniences they offer when | 
compared with ordinary caligraphy. In the United | 
States and Canada typewriting contests are of fre- 
quent occurrence, and extraordinary records are 
published of the speed with which the instruments 
can be used by experts, nearly 200 words a minute 
having been maintained fora short period, while the 
trade circulars of competing manufacturers claim, 
not perhaps such extraordinary rates in ordinary use, 
but at all events speeds four or five times as great 
as can be attained by hand. Probably these claims 
are exaggerated, or can only be attained after long 
practice and by expert operators ; but it is certain 
that with reasonable skill and patience, a rate of 
forty or fifty words per minute can be kept up hour 
after hour, while the result for most purposes is 
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of fact, some half-dozen distinct apparatus, some of 
them very elaborate and complete in their design, 
others of a less ambitious scope though of more 
moderate price, but all distinguished by their neat- 
ness of detail and excellence of workmanship. 
Without this latter qualification indeed a typewriter 
would be absolutely useless, for when it is con- 
sidered that the numerous parts are exposed to 
constant wear, that the slightest deterioration 
records itself by some defect in the work produced, 
and that one essential point is that it should be 
always ready for use when wanted, it will readily 
be seen that the most perfect workmanship is abso- 
lutely necessary. The machines exhibited comprise 
the Remington, the Caligraph, the Hammond, and 
the Bar-lock machines, which may be grouped in the 


| first rank ; of less completeness are the Mercury, 
| the Columbia, the Boston, and the Hall. 
‘four are costly and elaborate machines, all of them 


The first 


doing excellent work and each possessing claims for 


| superiority, advanced by the respective makers, and 


confirmed by the users who have grown accustomed 
to one particular type, and therefore do not feel at 
home in operating on any other. 

Although the Remington is by far the oldest 
|machine in the market and has deservedly a very 
| wide reputation, we propose to take first for de- 
scription the Caligraph, a typewriter which re- 
sembles the older one in many respects, and which 
is also remarkable for its beauty of design and per- 
fection of workmanship. The Caligraph is a key- 
board machine containing seventy-two separate keys, 
besides two space keys placed one on each side of the 
frame ; on each side of the keyboard are arranged 
the capital letters, and in the middle those of the 
lower case ; the former are distinguished by having 
black keys, the latter by white ones ; in addition 





certainly more satisfactory than that of the most 
careful caligraphy. In one respect the typewriter | 
is certainly a popular educator, for it emphasises | 
imperfect orthography and punctuation in the most | 
telling manner, and as more people than care to own | 
it are glad from time to time to conceal doubtful | 
spelling with a slur of the pen, it behoves all type- | 
writing operators to be clear in points of ortho-| 
graphy as well as rapid with their fingers. | 

aturally it is in the United States Section of the | 
Paris Exhibition that we must look for what is shown | 
in typewriting machines ; we find there, as a matter | 


to the letters, keys are added for Arabic numbers 
as well as for stops and various symbols. Each 
key is mounted on a stem fitting in a socket 
attached to a lever beneath ; as there are seventy- 
four such bars, counting the two space levers, con- 
tained within the frame which is less than 12 in. 
in width, and as each lever has to move freely and 
independent of its neighbour, it is evident that 
they must be made as light and thin as is consistent 
with strength. Except the space levers they are 
made of wood relatively deep in order to obtain 
rigidity. The table extends for about 7 in. in front 





of the keys forming a box with a sloping top, and 
the levers are all of them hung on a bar secured to 
the frame just within the front of the table ; the 
two space levers are connected together by a trans 
verse bar, the top of which always remains in con- 
tact with the undersides of the seventy-two key 
levers, so that no matter which key is struck, the 
spacing levers are depressed and the platen carrying 
the paper is moved forward through the space of 
one letter to present a new surface for the type to 
strike upon. But either one of the spacing levers 
may be depressed by its own key, and when this is 
done the platen is moved forward through the space 
of one letter without any of the type being affected; 
in this manner spaces of any desired length can be 
obtained. At the back of the keyboard the side 
frames are raised toa height of about 8 in. and serve 
to support the carriage on which the platen travels, 
as well as a circular frame of cast iron 9 in. in dia- 
meter and round which the type levers are hung, 
the inking spools, and a lower ring that serves as 
a support for the bottom of the type levers to rest 
against. Around the upper ring are spaced equally 
seventy-two pairs of brackets projecting inwards ; 
theseare held rigidly bya circular plate laid upon them 
and by screws fastened to the cast-iron ring; the type 
levers are, each of them, hung upon a pin placed at 
the inner end of its corresponding bracket. The 
upper end of each type lever is formed like a bell- 
crank, and a wire attached to the corresponding 
key lever passes around the head formed on the 
short end of the crank. A very ingenious device is 
introduced to regulate the length of the lever if, 
from wear or other cause, it gets out of register ; 
this consists of a small eccentric mounted between 
the sides of the bracket to which each lever is hung, 
and by turning this in one direction or the other, 
the type lever can be either shortened or lengthened 
according to necessity. The type levers are of 
steel, and of U section, so that they combine light- 
ness with stiffness to a marked degree; at the 
lower end of each a socket is formed to receive the 
type, which is of hard steel, so as to resist wear. 
As before explained, the lower ends of the type 
levers rest against the inside of a ring carried by 
the frame ; as this ring is of smaller diameter than 
that to which the type levers are hung, it follows 
that the complete series of levers form a coned well, 
surrounded by the wires which pass from the key 
levers to the respective type levers. All the various 
parts we have described are so arranged that when 
a key lever is depressed the corresponding type 
lever is thrown up with a smart jerk, every one of 
them taking precisely the same position—the centre 
of the circle—at the highest point of their stroke ; 
when the pressure is taken off the key lever, the 
weight of the various parts causes the type lever to 
fall back into its ordinary position within the sup- 
porting ring. It should be explained that the 
relative positions of the keys and the wires attached 
to the key levers are such that the effort required 
to depress the keys is uniform throughout. 

The platen consists of a polygonal block of rubber 
about 9 in. in length and 2} in. in diameter ; this 
is mounted in a carriage, and can be caused to turn 
by the mechanism provided for the purpose. In 
front, the carriage supporting the platen takes its 
bearing on a frame over the circle of type levers, 
only by means of a small friction wheel; on the 
back it is carried and travels on two round bars of 
hardened steel, one placed above the other and both 
secured to brackets on the side frame. Around the 
platen are placed suitable clips and springs for hold- 
ing the paper ; the polygonal form of the platen is 
adopted to secure a better contact between it and 
the paper, and so to reduce the danger of slipping. 

We now come to describe the motive power which 
tends always to drive the platen towards the left- 
hand side of the machine, that is, towards the end 
of the printed line ; it consists of a powerful coiled 
spring, one end of which is secured to the front of 
the table, and which runs underneath to the back 
of the machine, where it is attached to a vertical lever 
articulated to the carriage of the platen. If there 
were no restraining influence the platen would 
always fly back to the left-hand side after it had 
been moved to the right, through the uncoiling of 
the spring, but this is checked by a step-by-step 
space mechanism actuated by the space levers, and 
as before described, by every key that is depressed. 
The space levers give a vibrating movement toa 
vertical lever at the back of the machine, and which 
at its upper end carries a pawl ; this pawl engages in 
a rack attached to the platen carriage, and placed 





on this rack is a second one which has a limited 
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to-and-fro motion controlled by a spring. The 
pawl first engaging in this outer rack allows the 
spiral spring moving the carriage, to pass forward 
through the distance of one tooth, then in its back- 
ward movement the pawl engages in the outer rack 
again and holds the carriage firm ; in this manner 
the carriage is moved down to the end of its travel 
in steps each equal to the space occupied by one 
letter. When the end of a line is reached, and 
this is announced by the striking of a bell, the 
operator brings the platen back to the other end 
of the machine by means of a curved lever attached 
to the carriage, thus re-coiling the driving spring 
beneath the frame. The same lever is used to turn 
the platen through the space of one line, the dis- 
tance being controlled by a ratchet wheel and 
ratchet ; a small cam adjustment in connection with 
this lever enables the width of the spaces to cor- 
respond with the distance between one or two teeth 
of the ratchet wheel. From the foregoing descrip- 
tion it will be understood that the act of depressing 
a type key throws the corresponding type against 
the sheet of paper on the platen, and immediately 
after causes the latter to advance through one space 
for the paper to receive a fresh impression. The 
method of stamping the type on the paper must 
now be considered. A long ribbon saturated with 
some greasy colouring pigment is wound around a 
bobbin turning freely in bearings on one of the side 
frames of the machine ; it is then brought across 
and the free end is coiled on a similar bobbin on 
the other side, the position of the ribbon being 
thus immediately below the platen so that when the 
type levers are thrown up they strike the ribbon 
which is pressed against the paper, and the character 
is clearly and sharply marked. The space levers 
here again come into operation, as connected to each 
of them isa light rod actuating a ratchet gearing into 
a very fine toothed wheel on the spindle carrying the 
bobbin, the arrangement being the same on each 
side, though only one ratchet wheel is in operation 
at the same time. The effect of this device is that 
the ribbon is constantly though slowly unwound 
from one bobbin and wound upon the other, so that 
a fresh surface is always exposed for the type to 
strike against. When one bobbin is empty, the 
movement of a lever reverses the action of the 
ratchets, and the traverse of the ribbon is also 
reversed, What is curious about this method of 
inking, which of course is not peculiar to the Cali- 
graph, is that the ribbon possesses sufficient inking 
material to last in continual use through three or 
four months. It should be mentioned that the 
writing can be always read by lifting the platen, 
and a graduated scale shows the position of every 
letter on the line. 

The so-called Bar-lock machine is one of more 
recent date than the Caligraph, and although it 
resembles it in some respects it has so many dis- 
tinctive details that we will attempt to describe its 
special features, although this is difficult without 
the aid of a diagram. Instead of the type levers 
being suspended around a complete circle and 
hanging downwards, they occupy normally a vertical 
position, and are hung at the lower end upon pins 
which are arranged around a segmental frame 
standing above the back of the keyboard. The latter, 
like that of the Caligraph, has seventy-two keys 
corresponding to as many capitals, numbers, and 
other symbols, each key standing for one character ; 
the levers actuated by these keys are held up in 
their places by springs, which also maintain the 
type levers in their vertical position around the 
segmental screen which shuts off their movement 
from the operator. On depressing any key the 
corresponding type lever is thrown down and 
the letter strikes the paper; on the key being 
released the spring brings back the lever into its 
proper position. The platen, unlike that in the 
Caligraph, is placed near the base of the machine 
instead of at the top, the type keys therefore strike 
downwards upon the upper surface instead of coming 
in contact with the enlace of the platen, as in the 
case of the Caligraph. For this arrangement a 
great advantage is a by the inventors on the 
ground that the writing is always visible to the 
operator, but this advantage appears to us more 
apparent than real, considering that the platen is 
at all events partially obscured by the screen in 
front of the type levers, and that perfect facility 
exists in the Caligraph of raising the hinged platen 
at any moment. An ingenious detail in the ma- 
chine under consideration is the locking device for 
keeping the type in register; as a type lever 
is thrown down by the depression of a key, 





the end passes between one of several narrow 
gates formed of pins standing up from a small 
plate placed in front of the platen and a little 
above its level ; these pins are arranged around 
the segment of a circle, the centre of which is 
the same as that of the curved plate to which the 
type levers are attached, and therefore corresponds 
to the common point which every type occupies in 
succession as it is thrown down. Each of these 
gates allows a certain number of the type to pass, 
and the end of the lever is held quite steadily 
between the pins ; for this reason the levers can be 
made of a lighter section than if they were left 
unsupported. The inking arrangement is also de- 
cidedly novel; two ribbon spools running in a 
suitable frame are set at an angle to each other, one 
on each side of the centre of the machine converg- 
ing towards the platen ; the ribbon passes from one 
spool over a pin at the back of the platen, and 
then is returned to be secured to the other spool, 
leaving a length of the ribbon immediately above 
the paper and in the path of the descending type ; a 
feed motion is given alternately to the spools, as in 
the Caligraph, and this can be reversed at any 
moment by throwing over a small needle. When 
it is necessary to replace the ribbon—and from its 
being extremely narrow this must be not infre- 
quently necessary-—the spools can be at once re- 
moved by throwing open a catch that releases them 
from their bearings. There does not appear to be 
any arrangement for utilising the whole width of 
the ribbon by shifting the spools laterally upon 
their spindles, as is the case with the Caligraph, 
and probably this is one reason why a narrow ribbon 
is adopted. The spacing device, instead of being 
worked by levers on each side of the machine, is a 
very broad key, placed in front of the table, and is 
easily accessible ; the step-by-step advance of the 
platen somewhat resembles that in the Caligraph, 
but there are some details in this machine which 
are very ingenious. The motive power that 
makes the carriage of the platen travel from one 
end of the machine to the other is a coiled 
spring like that of a watch contained in a barrel 
fixed to the frame; when the platen carriage 
is thrown over on the right to the limit of its travel 
so as to commence a new line, a chain connected to 
the carriage and to the spring barrel is wound 
around the latter as the spring coils up and draws 
the carriage towards the left as fast as the step-by- 
step motion permits. Two levers are attached to 
the carriage of the platen ; the first of these throws 
out of gear the step-by-step pawl, so that the car- 
riage can be placed in any position along its course ; 
the other is used to return the carriage to the right 
to commence a new line, the pressure required for 
doing so throwing the platen round and forming a 
space for the new line; this device, adopted in 
some other typewriters, is automatic and replaces 
the lever and ratchet motion of the Caligraph. 
Very ample arrangements are provided in this 
machine for producing work of varying widths, and 
the graduated bars upon the platen enable the 
operator to set back his work to any desired point 
for making corrections. 
(To be continued.) 


THE BRITISH ASSOCIATION. 
(Continued from page 362.) 
PuysIcaL AND CHEMICAL PAPERS. 

Or the three sections to which we confine 
our notices of the British Association meeting, 
Section A (Mathematical and Physical Science) was 
the most fortunate as regards novelty and interest 
in its papers. There is probably no further reason 
for this than that good chemical or mechanical 
papers at the British Association are apt to be too 
technical for the audiences, and that authors hence 
prefer to bring their communications before their 
respective societies. The same argument applies, 
of course, to Section A. But the scope of this 
section is large enough to offer something of 
interest to everybody ; in fact, it has often happened 
that the section has had to be broken up intoa 
mathematical and a physical subsection, and that 
the advisability of further subdivisions has often 
been discussed. Much as there is to be said in 
favour of this system, it must be borne in mind 
that the borderland common to physics, chemistry, 
mechanical science, and, indeed, to all branches of 
natural philosophy, always claims the chief interest, 
and that if any new ones must be created, an elec- 
trical section would first have to be considered. But 
with such an arrangement it would become harder 








than ever to decide which series to attend so as not 
to miss the best papers. With a good telephone ser- 
vice between the different section rooms, such as 
might have been expected at Newcastle, it would have 
been possible, not exactly to be in several places at 
the same time, but to be present at the readings of 
subsequent papers in different rooms. It was not 
before Saturday, however, that the usual boards, 
“‘ papers now being read,” made their appearance 
on the doors of the section rooms, and even then 
they were negligently looked after. 

Sections A and B met in the new College of 
Science in rooms which are well fitted for the pur- 
pose. An interesting collection of objects illus- 
trating the many industries of the district had been 
arranged in the same building. The attendance was 
not large and comprised but few foreign visitors. 
The officers of the section had sketched out a general 
scheme of the order of papers which were on the 
whole adhered to, but of course it was impossible 
to keep communications of a cognate character as 
strictly together as could have been wished. We will 
in our abstract attempt to group these papers so far 
as possible, and we will begin with the address of 
the President of Section A, Captain W. de W. 
Abney, C.E., F.R.S. 


Tue Action oF LicgHut oN Matter. 


Captain Abney had chosen that branch of science 
for his address about which the section was most 
anxious to hear from him—photography ; and this 
subject was the more appropriate since the year 
1889 is the jubilee of the practical introduction of 
photography by Daguerre and Fox Talbot. It is 
impossible to attempt an abstract of this admirable 
address, which we therefore publish in exteinso on 
page 411 of the present number. 

Captain Abney’s paper on the “Intensity of 
Light productive of Density of Deposit in a 
Photograph,” concerns the relations between 
the intensity of light acting, and the thickness 
and transparency of the silver deposit produced. 
Captain Abney used a Spurge’s sensitometer expos- 
ing different parts of the same plate to different 
intensities, the intensity being regulated by the size 
of the aperture through which the light is admitted ; 
every third aperture doubled the light admitted. 
It would have been impossible to dissolve off and 
weigh or even determine by volumetric method the 
different silver deposits, as a pretty dense deposit 
on a plate 6 in. square would only weigh 14 grains. 
Captain Abney therefore adopted the following plan: 
If the deposit is proportional to the intensity of 
light acting, then we ought to get the same curve 
as with the sensitometer if we distribute on a certain 
area a certain number of opaque particles, and 
twice the number on another plate, &c. Captain 
Abney prepared Indian ink emulsions of various 
densities, dipped little squares of paper into them, 
dried, and determined the tints of the various 
squares by transmitted and by reflected light. It 
might, however, be objected that the gum of the 
emulsion led to the absorption of too much ink in 
the stronger solutions. A large gelatine plate was 
then exposed, developed, the film removed from 
the plate, and the emulsified silver kept well stirred 
up and warm. Various mixtures of this emulsified 
silver and gelatine solution were then prepared, 
poured on plates, dried, and the transparency of 
these films determined. It must be remembered 
that the transparency is a very different thing to 
the amount of deposit. The determinations of 
transparency can be made to one-half, and even to 
a quarter of a percent. It resulted that the deposits 
are proportional to the intensity of light, and that 
the transparency of the deposit can be put into the 
form of the law of error. A member inquired 
whether we should now be able to fix by photo- 
graphy the axis of the zodiacal light, without 
eliciting any answer. 

Lord Rayleigh’s paper ‘‘On Pin-Hole Photo- 
graphy” examines the relations that should exist 
between the radius 7 of the aperture of the small 
hole and its distance f from the plate, so that the 
image should be as good without as with a lens. 
The difference in length between an oblique ray of 


length \/7?+f2 from the edge of the hole and the 


o3.¥ 3 
direct ray f, ./7°+f2—f, or approximately oF should. 


be less than a quarter of a wave length. Hence, 
for an aperture like the pupil of the eye, in. to 
} in. the distance f should be 66 ft., with larger 
apertures smaller, and vice versd ; it is, however, 
not advisable to make the hole too small to secure 
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high definition, which could then_not be obtained 
even by adding a lens. Lord Rayleigh experi- 
mented with a zinc cone 9 ft. long, transformed 
into a camera with a j}; in. aperture, and he exhi- 
bited a photograh of a spire and the weathercock 
on it, the photograph to be held 9 ft. from the 
observer to be normal. Several members testified 
to the usefulness of pin-holes, in case of accidents 
to the lens, among them Captain Abney, who recom- 
mended a hole of jy in. for a camera of 1 ft. and 
exposure of about eight minutes. Little holes are 
altogether useful in optics ; Professor Everett once 
espied a distinct sun spot on the image of the sun 
through a hole in a venetian blind. The signifi- 
cance of larger apertures is sometimes misunder- 
stood, Lord Rayleigh added ; it is not for the sake 
of getting more light, for instance, that they are 
employed in sun telescopes. Sir William Thom- 
son appealed to Lord Rayleigh to state what 
optics would be if the emission theory had never 
been advanced, but Lord Rayleigh did not 
comply. 

Mr. J. Hancock’s paper ‘‘On a Mode of Photo- 
graphy ” was taken as read in the absence of the 
author. 

Mr. Walter Gardiner, who had lectured on ‘‘ How 
Plants Maintain Themseves in the Struggle for 
Existence” on Monday evening, began his paper 
“On a New Method of Printing Photographic 
Negatives, employing Living Leaves in place of 
Sensitive Plates,” by informing the section that he 
had lost his temper in a discussion with a learned 
friend of his at Cambridge before coming to New- 
castle, and he continued in the same discursive style. 
He first described photography by means of water, 
green with protococcus, the swarm spores of certain 
alge. If we pour such water into a glass which 
we have smoked, scratch some of the smoke par- 
ticles away and expose for two hours, the marks 
will afterwards, when we pour out the water and 
wipe off the smoke, be visible, as the green 
spores adhere to the exposed places. Hence, to 
produce such a positive, place the negative in 
front of the glass window of a box filled with pro- 
tococcus water, and fix afterwards with albumen 
and varnish. The second new mode Mr. Gardiner 
introduced by remarking, ‘‘ every well-instructed 
person knows that all life depends on plants.” 
He had taken the negative of an aphis, placed 
a leaf on it and exposed. The leaf should be thin 
and have been kept in the dark over night previous 
to use. In the exposed cells the chlorophyll—-the 
complex substance which occurs together with 

rotoplasma, and which imparts the green colour to 

eaves, and is one of the chief factors of plant life— 

causes the production of starch which is only 
formed in plants when light and chlorophyll are 
present. Mr. Gardiner now placed the leaf in a 
solution of iodine and the positive came out in 
brown lines; such positives may be fixed with 
nitrate of silver. 

The paper by Mr. Ph. Braham, F.C.S., ‘‘The 
Action of Magnetism on Photographic Plates,” is of 
a preliminary character. Mr. Braham places the 
sensitive plate, carefully wrapped up in brown 
paper, between the poles of two electro-magnets 
forming the diameter of a circle, the circle being an 
iron ring used to complete the magnetic circuit. 
An intermittent current is turned on for thirty 
seconds, and the plate on development shows a 
nebulous mass roughly corresponding to the outline 
of the electro-magnets of circular section and a little 
outside the proper magnetic field an intense black 
spot. The reason of this black spot is rather a 
aaa if it fell in the polar axis, one could at 
east say it has something to do with electro- 
magnetism ; as it is, Professor Schuster would not 
venture any suggestion at this stage of the experi- 
ments. The experiments succeeded only with very 
sensitive plates, and best if two plates were 
employed separated by an ordinary glass plate. 

Professor Liveing, F.R.S., presented his 
‘*Kikonogen, a New Photographic Developer” to 
the Chemical Section. The eikonogen, the sodium 
salt of amido—f naphthol, 8 sulphonic acid—was 
first described by Professor Meldola, studied by 
Witt and by Schaeffer, is now manufactured by the 
Aniline Works at Berlin, and strongly recommended 
as a developer by Dr. Andresen. The salt 
crystallises well from water, in which it is sparingly 
soluble ; the solution turns quickly yellow and 
brown, but is more permanent when sodium sul- 
phate is added ; an alkaline solution turns brown 
immediately. A good developer should quickly 


reduce all portions acted on even by the faintest 


light, without letting the reduction spread beyond 
the particles exposed. Pyrogallol, hydroquinone, 
and ferrous oxalate fulfil these conditions, and from 
the constitution of eikonogen one should expect it 
to be a good developer, as it has proved to be. 
Professor Liveing exhibited some negatives taken 
by an expert which were remarkably perfect in 
detail, had an excellent tone, blacker than that 
given by pyrogallol, and more delicate than that of 
ferrous oxalate, and which gave very good prints. 
For his own spectroscopic researches Mr. Liveing 
needs a very sensitive developer which will bring 
out the faintest detaiis with all the shades of 
depth ; and eikonogen seems better than pyrogallol, 
yielding blacker well-defined lines. The solutions 
are not very permanent, though, but they may be 
used for several pictures in succession ; for instan- 
taneous work, an alkaline solution must be used 
which is unstable. Dr. Andresen claims also a non- 
poisonous character for eikonogen ; this, Professor 
Liveing thinks, can only be due to its sparing 
solubility, as so powerful a reducing agent can 
hardly fail to have a strong effect on the animal 
economy. 
CoLouR BLINDNEss. 

Mr. J. Spiller’s paper on ‘‘ An Experiment on 
Colour Blindness,” was read by the recorder, Mr. 
Baynes. Mr. Spiller has had so long an experience 
in comparing coal-tar colours and testing for colour 
blindness, that he thought there could be no 
question as to his own sight being normal. He 
made himself colour-blind on purpose by taking on 
August 29th a dose of a grain and a half of santo- 
nine, the acting principle of the flowers of artemisia 
santonina. Within less than five minutes after- 
wards the white tablecloth appeared of a delicate 
pale blueish tint, and everything else as if regarded 
by spectacles of that colour ; ultramarine looked 
normal, violet and pink were good, green turned 
slate colour. The spectrum was visible, unbroken, 
but with hardly any variations ; there was nothing 
particular in the green, which appeared fine and 
normal, and he could not discover the neutral grey 
band in the green for which he was particularly 
searching. Mr. Spiller warned his audience against 
any repetition of this experiment, which, after all, 
did not reduce him to ordinary colour blindness, 
and the results are extremely disagreeable. 


THE SpecTRA oF Vacuum TuBES. 

Mr. Piazzi Smyth, late Astronomer-Royal of 
Scotland, contributed a paper, ‘* Re-Examination 
of the Spectra of 23 Gas-Vacuum, End-on Tubes, 
after Six to Ten Years of Existence and Use.” The 
paper was not read and it seems all the wiser to 
refrain from any remarks and simply to quote from 
Mr. Smyth’s own abstract. A chlorine tube was 
described in 1880 as showing its chlorine lines 
fainter after two years’ use, while carbon bands and 
hydrogen lines had begun to appear ; now in 1889 
it has nothing but hydrogen lines to show in great 
brilliancy. An iodine tube had a comparatively 
large quantity of solid iodine granules introduced 
into and sealed up in its interior eleven years ago ; 
it then showed a splendid spectrum of 148 measured 
iodine lines and nothing else save images of the 
three principal hydrogen lines ; now in 1889 it has 
not a single iodine line left, and its spectrum, which 
is brighter than ever, is composed of nothing but 
hydrogen lines, so that the once solid iodine 
granules would seem to be partly changed into 
hydrogen, and partly deposited on the inside of the 
tube as a yellow haze, besides leaving a little loose 
dust. The author also mentions with much satis- 
faction that a London maker, Mr. Charles Casella, 
supplied him with one tube of carbonic oxide, two 
of nitrogen, and two of oxygen, which have, 
through six years of existence and work, shown 
their respective spectra without a trace of hydrogen. 


CarBon CoMpounDs. 
Dr. Gladstone, F.R.S., and Dr. Perkin, F.R.S., 


contributed a memoir on ‘‘The Correspondence 
between the Molecular Refraction, Dispersion, and 
Magnetic Rotation of Carbon Compounds.” It 
being a good deal past three o’clock Dr. Gladstone 
only gave the barest outline of the paper. He said 
there should be a certain correspondence between 
molecular refraction of a body generally represented 


by the formula —. P, » being the refraction 


coefficient for the ray A, P the atomic weight, and 
d the density of the body (another formula is also 





employed), the molecular dispersion = . P, the 


» referring to the rays H and A, and also the mole- 


‘ i r P 
cular magnetic rotation 7 P, r being the actual 


¢ 

rotation compared to that of water as a unit ; and 
experiments carried on both in England, those 
concerning molecular refraction chiefly by Dr. 
Perkin, and on the Continent, confirm this fully. 
The respective values of a compound are the sum 
of the values for each constituent, unless the atoms 
unite in such a way as to lead to considerable 
changes in structure. Such changes mark them- 
selves by different values of these molecular coetti- 
cients, particularly of the dispersion and magnetic 
rotation coefticients ; these values hence become a 
very important criterion for the constitution of 
organic compounds. We give the figures, molecular 
refraction, dispersion, and magnetic rotation for 
the well-known group CH,, and also for carbon and 
hydrogen alone ; it will be observed that twice the 
hydrogen value and the carbon value yields the 
CH, value. 


CH, 7.6 0.34 1.02 
C 5.0 0.26 0.52 
H 1.3 0.04 0.25 


The magnetic rotation illustrates another magnetic 
effect on the velocity of light. Professor Schuster 
wished for an inquiry into the behaviour of in- 
organic compounds like iron salts ; but Dr. Perkin 
has as yet only had time to experiment on organic 
compounds. 

MATHEMATICAL PaPERs. 

Professor Everett’s paper ‘‘On the Relation be- 
tween Brachistochrones and Ray Paths” was a 
mathematical deduction. We may mention here 
the few mathematical papers read this year. Pro- 
fessor Meissel ‘‘ On some Formule connected with 
Bessel Functions ;’ Professor Cayley, F.R.S., 
**Curves in Space ;” and Mr. Woodcock’s ‘ Sim- 
plified Proofs (after Euler) of the Binomial 
Theorem.” With Professor Cayley in the chair, and 
Sir William Thomson and Lord Rayleigh scrutinis- 
ing the blackboard, Mr. Woodcock seemed to feel 
a little overawed, so that the section hardly recog- 
nised the point in his simplification. 


Boscovicn’s THEORY. 

We now come to Sir William Thomson’s great 
paper or discourse ‘‘ On Boscovich’s Theory.” The 
fundamental principle of this theory, first advanced 
from Venice in 1763, is that matter consists of 
infinitely small atoms which may be regarded as 
mathematical points endowed with inertia and 
power of attracting and repelling, which gives a 
molecular siructure with lines of force. ‘‘ There 
is as much reality in the molecular structure of 
bodies as in the structure of my hands,” Sir 
William remarked; and much that he would 
formerly have called the kinetic theory of gases 
by Clausius or Maxwell pure and simple, he calls 
now Boscovich, whom he read for the first time 
a month ago, although Boscovich had no real under- 
standing of expansion by heat. Some features in 
the theory have become clearer by Bravais’ assump- 
tion of homogeneous assemblages of groups of points. 
Take a group of three points, pass a plane through 
them, move this plane until you meet again a 
point; that new plane must be studded with 
the same groups of points; continue to the 
third plane, and so on until we arrive at the 
model of a body, a crystal, with points in tri- 
angular order (not necessarily an equilateral 
triangle) with the possibility of electrification, pola- 
rity, &c. The group will be compressible and expan- 
sible ; and we find three moduli as to forces between 
nearest neighbours as represented by the points of 
one of the triangles: modulus for resistance to 
compression, for facial rigidity, and for diagonal 
rigidity. Sir William had a model with him: a 
tetrahedron with four points (atoms) of one kind at 
the corners, and one foreign atom marking the 
centre of gravity within; the four corners were 
connected by push-and-pull strings, or rather by 
spiral springs ; the point within was connected to 
the corners by rigid struts. That model of an 
elastic solid was in stable equilibrium. Imagine 
such a group shifted in the direction of one of the 
struts, which can be done in four ways, and mul- 
tiply the group until you get four tetrahedrons 
forming one larger tetrahedron. The system is no 
longer stable, it represents a fulminate, a highly 
explosive body. Dropped from the table on to the 
floor it collapsed completely, whilst the simple 
tetrahedron could be thrown about with impunity. 
As another exemplification how an apparently homo- 





geneous system may cease to be so, Sir William 
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quoted a triangular heap of marbles; put another 
marble on it, an operation which requires an 


angelic temper, and the system is no more homo- | 
| angles under which they meet, of the three, air, oil, 


geneous. We regret that want of space prevents us 


from following Sir William in the mathematical part | 


of his lecture. During the discussion several speakers 
mentioned peculiarities which such a theory can 
account for. Lord Rayleigh spoke of heat without 
fusion consumed in modifying the structure, as 
chloride of potassium, which assumes a metallic form 
when superheated. Professor Osborne Reynolds 
referred to his paper on ‘‘ Dilatancy of Media,” 
read at Aberdeen, 1885, and his subsequent expe- 
riments with heaps of peas, in which he made the 
central pea swell by moistening it ; he cautioned 
any sane man against indulging in such experi- 
ments. Professor Sylvanus Thompson inquired 


why Sir William had not explained the influence | 


of the medium, Boscovich’s theory presuming 
action at a distance; as an example of the influence 
of the medium he mentioned that alum generally 


crystallises in octahedra, but in cubes, if the liquor | 


contains an excess of sulphate of aluminium, and 
that chloride of ammonium similarly crystallises in 
cubes from alcoholic solutions. Sir William, how- 
tt 2 re himself by saying that he had simply 
quoted Boscovich. 

We propose now to take papers belonging to 
various branches of physical sciences, then papers 
on cosmogony, meteorology, and magnetic surveys, 
leaving strictly magnetic and electric papers, in- 
clusive of those on atmospheric electricity, for the 
last group. 

Unirication of TIME. 

Thissubject, embracing the edoption of a universal 
— meridian, was last year brought before the 

ritish Association by M. Tondini de Quarenghi, 
who represented the Academy of Bologna. A com- 
mittee was appointed ; but Mr. Christie and Dr. 
Longstaff declined to serve, and the remaining 
members, Mr. Glaisher and Sir Robert Ball, are of 
opinion that the question cannot usefully be con- 
sidered by the British Association at the present 
time. 

Tre Extenstsruity or Liquip Fiums. 
Lord Rayleigh touched in this paper on several 





capillarity phenomena about which theory and 
experiments are not in accord. When oil is spread | 
over water, the surface tensions which define the | 


water should, according to Neumann, be of a) 
triangular nature, that is, any two are greater than | 
the third. This is, however, not so, as Quincke and | 
others have established. Oil spreads almost instan- | 
taneously over a wide basin, forming an exceed- | 
ingly thin film whose surface tension is less than | 
that of water or than that of a thicker oil film; 
like Riicker’s black zone in soap bubble films, it is | 
thinner than the range of molecular forces. Over | 
this fine film spreads afterwards a secondary film | 
of oil; it is the first film which gives rise to the | 
beautiful interference colours to which Sir William 
Thomson drew attention. The thin films of soap 
bubbles and of other frothing mixtures, among which | 
the acetates are distinguished, offer a relatively | 


‘great resistance to breaking. Many explanations | 


ascribe this to a constant tension over all parts of | 
the film. But if we consider the vertical part of a} 
film, the tension should clearly be greater in the | 
upper part, and Lord Rayleigh regards that explana- 
tion as the best which Malignoni gave in 1865. He 
speaks of two films, or rather a film of water and a 


| pellicle of greasy liquid, along which the water slips 
Films | 
have been carried to a height of three and four | 


and which is thinned and pulled up again. 


metres ; saponine, water, and a decoction of horse 
chestnuts, give fine bubbles. This fact might have 
led Malignoni to the explanation of the quieting 
action which oil has on troubled water, but he 
misses the point entirely. The oil skin, as Mr. 


| Aitken has suggested, refuses to stretch and pre- 


vents the formation of ripples. Sir William. 
Thomson proposed a further study of these pheno- 
mena by examining the curvature of liquids where 
touching the walls of a vessel, this curvature being | 
greater for water with an oil film on it than for pure 
water. 


Tue EXTENSION AND BENDING OF CYLINDRICAL 
SHELLS. 

An abstract of this paper by Mr. Basset, F.R.S., 

was given by Professor A. Lodge. Most English | 
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writers seem to agree that in the vibrations of thin 
| shells the factor of bending is of far greater influence 
than that of stretching. Mr. Love considers the 
|latter factor of at least equal importance. Mr. 
| Basset holds with the majority so far as metallic 
shells are concerned ; as to india-rubber vessels 
| subject to external pressure, other factors would 
| have to be considered. In his experiments, Mr. 
| Basset suspended long shells horizontally by a series 
|of strings. Sir William Thomson characterised 
| the problem as very difficult. In a boiler of circular 
'section the inner potential energy would depend 
/upon the extension of its middle surface; in a 
boiler of elliptical section, upon the bending, since 
the pressure would tend to increase one diameter 
and to diminish the other. 


STEREOMETRY. 

Messrs. Haldane Gee and Harden described first 
a stereometer or volume meter, to determine the 
volume or density of a body, a modification of the 
instrument first proposed by Say, and modified by 
Leslie, Miller, Kopp, and Regnault. It consists 
of a tube in which the body is placed, with several 
constrictions at its lower end, which is connected 
by an india-rubber pipe to another tube that can 
be raised and lowered to vary the pressure. The 
other apparatus described comprised a vessel of 
known volume in which the body is placed ; dry 
carbonic acid, or another suitable gas, is passed 
through until this gas completely fills the vessel ; 
the acid is then again displaced by a current of air, 
and the carbonic acid passing out absorbed by 
caustic potash, whose increase in weight, corre- 
sponding to the volume of the body, is determined. 
This gravimetric method is also applicable for deter- 
mining the density of soluble gases. 


Tue Sreciric Heat or CaoutcHouc. 
In these experiments, Messrs. Haldane Gee and 


| Hubert Terry took masticated Para rubber, hy- 
'draulically compressed and cut into sheets from 


0.2 to 1.4 millimetre thick; these sheets were 
alternated with tinfoil and heated for two hours in 
a steam jacket at 100 deg. Centigrade. The deter- 
minations were effected by a modification of Reg- 
nault’s method; as the calorimeter took ten 
minutes to attain its maximum temperature, 
owing to the non-conducting nature of this sub- 
stance—which makes such investigations very difti- 
cult and rare—many corrections had to be applied 
for cooling. The mean result is .486 ; vulcanised 
rubber, although so different in its physical beha- 
viour, gave about the same number. 


On THE ToNES OF BELLS. 
Lord Rayleigh gained lively applause for having 


| taken up the neglected theory of the tones of bells. 
| Text-books generally compare the vibrations of a 
| bell to those of hemispherical glass of equal thick- 
‘ness, which vibrate in two ellipses with nodal 


meridians; in these nodes there is no normal 
motion, but only a motion of a tangential kind, 
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Flat hemispherical bells indeed behave similarly to 
glasses and vibrate with 4, 6, 8, 10 nodal meridians. 
Ordinary church bells, however, differ materially, 
and owing to their varying thickness and other cir- 
cumstances, it makes agreat difference where they 
are struck. Experimenting with old and new bells, 
among which were some from Belgium, which he 
thinks quite deserve their reputation, Lord Ray- 
leigh found generally five distinct notes, if not 
more. These notes are, as arule, not harmonic 
at all. The following series is rather good in that 
respect: g, g', a', a‘, f!l sharp; but some of the 
notes were really a little lower than as put down, 
and in another series we find the false octave a 
sharp, a'. Now, of these notes, the pitch of the 
bell is not that of the lowest, but of the highest 
note ; the lowest note is, however, most persistent 
and gives the main sound. The second highest note 
is generally weak, making the highest more pro- 
minent. The nodal meridians observed were twice 
4, 6, 8. Sir William Thomson wanted to know 
whether the beats are pleasing or not ; but that 
remains a question of taste. Professor S. P. 
Thompson pointed out that Lord Rayleigh’s experi- 
ments quite explained the notoriously confusing 
character of the music produced by bellringers, and 
announced that the eminent M. Koenig, of Paris, 
would soon produce new wave sirens to imitate 
certain timbres which have as yet not been repro- 
duced. 


Carpium, ILLUSTRATING THE TRUE NATURE OF 
Prime Movers. 


Mr. Gamgee conjured the spirits of Harvey, 
Malpighi, Leibnitz, Young, and Dalton, ruled that 
an animal is not a heat engine, proclaimed that 
work is the natural and inevitable result of every 
disturbance of equilibrium, and that there is no 
work without life, expressed his amazement at the 
persistence with which mathematicians build their 
speculations upon kinetic theories, and concluded 
by defining the glass cardium as the transparent 
type of all that illustrates the law which he had no 
hesitation to proclaim, that work depends upon 
the struggle for change in the inorganic as in the 
organic world, affecting all bodies as parts under 
restraint in a boundless environment—the universe. 
The glass cardium consists of hermetically sealed 
chambers and tubes so related to each other that 


when from any adequate circumstance the equili- 
brium is disturbed, gas forms in the main vessels, 
projects a liquid fountain into the upper chambers 
and the gases liquefying as fast as they discharge 
insure the falling column of liquid to recommence 


the cycle. In other words, the cardia exhibited 
looked very much like great pulsometers. Dr. 
Schuster, F.R.S., who occupied the chair, remarked 
that there were some skilful pieces of glass-blowing 
on the table and called for the next paper. 


CosMoGony. 


Dr. Johnstone Stoney only announced his paper 
on ‘* The Relation of Ether to Space.” Professor 
Riicker’s cosmetic nebule is an outcome of the 
theories on meteoric swarms and cosmogony which 
Professor G, Darwin brought before the Bath 
meeting last year. Professor Riicker worked out 
formule for the number of hits or collisions between 
meteorites, assuming, for instance, a swarm of 
meteorites each 1 centimetre in diameter, with one 
meteorite in 588 cubic kilometres (that is, about the 
mass of Saturn spread over the orbit of Neptune), 
with a velocity of approach of 4 kilometres and a 
velocity of agitation one-fortieth of this, when 
there would result a collision once a second every 
100 miles apart. On a collision occurring the 
velocity of agitation would increase and the number 
of collisions also vastly increase, so that Sir 
William Thomson inquired whether this increase 
in collisions by itself would account for the 
stronger luminosity of comets when near the sun, 
and whether this theory gave any explanation as 
to the apparent enormous angular velocity with 
which the tails of comets sweep round. Pro- 
fessor Riicker answered that his calculations per- 
mitted of no conclusions concerning comets, but 
that the corona of the sun might be the product of 
collisions. Mr. Braham’s ‘‘ Physical and Chemical 
Constitution of Meteorites” presumes that comets 
are extremely attenuated masses of gas with very 
little solid matter, and meteorites solid masses with 
very little gas, and regards as a result of the forma- 
tion of the solar system, an ellipsoid of magnetic 
force with its poles at the extremities of the minor 
axis, the major axis being the mean plane of the 





system. The Committee for Collection and Identifi- 
cation of Meteoric Dust has received several collec- 
tions of such dust from stations in oceanic islands. 


Sotar RapIiaTIon. 


The Committee on Solar Radiation reported 
that the actinometer devised by the late Professor 
Balfour Stewart (comprising an inner flat bulb of 
green glass) has been completed after a great 
deal of unexpected trouble, and that it is now 
ready for preliminary tests, not self-registering, 
however. 

Professor McLeod’s ‘‘ Black Bulb Thermometer 
in Vacuo ” is also to serve for observations of solar 
radiations. The real thermometer with blackened 
bulb, and sometimes also blackened stem (which is 
not recommended), is sealed into a wider tube, from 
which the air is exhausted. Instruments of this 
kind must dvffer from one another ; and Professor 
McLeod’s communication chiefly refers to the 
observations on the influence of larger or smaller, 
smooth or rough outer bulbs, and of thinner and 
thicker glass. The evil isthat one does not know 
upon which instruments to rely ; hence Professor 
Everett recommended ordinary thermometers in 
silk, Sir William Thomson two thermometers, one 
white one black, and Captain Abney green bulbs, 
or better still, thermopiles or electro-radiometers. 

Dr. A. Richardson presented his new form of 
self-registering actinometer to Sections A and B. 
Chlorine gas exposed to light expands not so 
much from action of heat rays, but mainly under 
the influence of actinic rays. An apparatus like 
a differential air thermometer, with two bulbs con- 
nected by a U tube, might hence be used as an 
actinometer ; and Dr. Richardson hangs _ this 
apparatus on a balance and provides the pointer 
with a long syphon pen for registering the changes 
ona drum. The chlorine diffuses however through 
the sulphuric acid in the U tube, and further com- 
pensation being required for the ordinary tempera- 
ture effect, he employs now four bulbs instead of 
two. Ifall four are filled with air, the pen marks 
a straight line ; if two bulbs contain chlorine and 
two air, the pen draws an irregular curve which 
gives some indication of the actinic condition of the 
sunlight falling upon the instrument. In Section B 
Dr. Richardson was simply asked what he really 
meant to register; in Section A, Professor Schuster 
explained that different instruments of these kinds 
measure different effects and cannot agree therefore, 
but that they contribute to our knowledge about 
the amount of energy radiated out annually by the 
sun. 

(To be continued.) 








THE IRON AND STEEL INSTITUTE. 

In our last issue we gave an account of the pro- 
ceedings of the recent Paris meeting of the Iron 
and Steel Institute, carrying our report to the end 
of the first day’s discussion of Sir Lowthian Bell’s 
paper on 

Gasrous FvEt. 

On assembling on the Wednesday morning-—the 
25th ult.—it was found that there was again a full 
attendance of members. 

Mr. Sampson Fox, of the Leeds Forge, was the 
first speaker. He said he had many times found 
himself on the same side as Sir Lowthian Bell, but 
he was in the present matter ranged on an opposite 
platform. He, the speaker, in supporting his 
contention, did not rely on anything but absolute 
fact, the result of two years’ experience in actual 
working. The paper said that water gas cannot 
give as good results as solid fuel. The speaker 
would not deal with gaseous fuel generally, but he 
felt competent to speak as to water gas. The author 
was wrong first of all in the cost of producing. In 
one part the paper said that 12s. 23d. was the 
cost of gasifying a ton of fuel, and on the same page 
it was said that the figures they (Leeds Forge) gave 
were 2s, 8d. It was evident that one side or the other 
must be very wrong, and the speaker would only 
remark that the 2s, 8d. was the result of not only 
their own calculations, but was deduced from figures 
taken out by entirely independent authorities. The 
cost of the fuel was also wrong, for in one place it 
was put down at 13s. 5d. and in another at 10s. 
The paper said that coke was used by the Leeds 
Forge Company, and exception was taken to this, 
because if the water gas superseded ordinary gas, 
there would be no gas works to go to for the coke. 
In reply to this objection the speaker said that 
they used coke because it was the most convenient 





form of fuel to be obtained, but it was to be remem- 
bered that this coke was a fuel out of which some 
one else had taken a large quantity of gases. Sir 
Lowthian, the speaker continued, was wrong in his 
estimate of the cost of steam, which he put down at 
3s. 6}d. per ton of coal treated, this being according 
to the figures sent him from Germany. The item 
is included in the 12s. 23d. charged to gasification. 
The speaker considered the estimate much too high, 
as he thought 6d. per ton of fuel would be sutti- 
cient to cover this item of steam required. Taking 
these three features—the cost of fuel, of gasifica- 
tion, and of steam—to be wrong, it would be 
found that the estimate of the author must be en- 
tirely recast to give a true idea of the commercial 
aspect of the question. Mr. Fox next proceeded 
to deal with the open-hearth question. He believed 
the author in his paper intended to refer to water 
gas only, but the speaker thought that success was 
to be achieved with mixed gases. There were many 
reasons why pure water gas should not be used. He 
had not time to go into them, but he might refer to 
the destruction of the furnace. At Leeds they were 
employing furnaces on the mixed gas principle. As 
tothe pressure at which gases may be used. An 
instance was referred to in the paper, in which it 
was stated that as much water gas was to be sent 
through a 1}-in. pipe as would be equivalent to 
ordinary gas passing through a 36-in. pipe. Itshould 
be explained that the gas was to be conveyed under 
considerable pressure. The reason was as follows : 
It had been arranged to supply a small town with 
water gas for lighting purposes. Round this town 
were seven villages, at distances ranging between 
three and seven miles. The villages had arranged 
to take the gas if it could be conveyed to them. 
There was no difliculty in this if the gas could 
be reduced in volume to an equivalent to 600 lb. 
pressure, so that small pipes and small gasholders 
could be used. He hoped to do that in many 
cases, for there could be no doubt that for general 
lighting water gas was better and cheaper than 
ordinary gas. At Leeds Forge it had been used 
for eighteen months, and the speaker had used it 
in his own house for eight months. He found it in 
every way an advantage, but more especially in 
cost. The charge for ordinary gas with him was 
3s. 9d. per thousand, but he could supply the water 
gas at 1s. 1d. per thousand cubic feet. Besides 
many new openings there might be for manu- 
facturing purposes in the future within the next 
two or three years, there would be dozens of 
plants at work now building. There were positions 
in which this new gas would be of the greatest 
value, such, for instance, as where ordinary gas 
would not be sufficiently clean. There was an 
advantage of 15 per cent. in using water gas and 
producer gas mixed, but with water gas only a 
higher quality of steel was got in the furnace. 

Mr. Fox said he would give Sir Lowthian Bell 
an opportunity of proving the accuracy of the 
figures he had put forward, as he would give him 
free access to the works at Leeds, where he might 
examine the whole process and see for himself the 
carrying out of working details upon which the 
estimates were based. 

Mr. E. Riley here asked ‘‘ How many furnaces 
were working on water gas?” to which Mr. Fox 
replied that several were working with mixed gases 
but none with water gas only. In reply to a further 
query from Mr. Riley, as to the poisonous effect of 
this gas, which would be dangerous if it escaped, 
Mr. Fox added that the proper course is to make 
the gas fittings tight. Twenty-five per cent. of the 
gas charged in the bill makes its way out through 
leaky pipes and fittings. Mr. Riley was proceed- 
ing to ask more questions when the President 
reminded him that Mr. Fox was not in the witness- 
box for cross-examination. 

Mr. Paul Kupelweiser was the next speaker. He 
said he wished to explain that at the time he wrote 
his first letter he gave about 13s. a ton, whilst at 
another time, and taking an average, the price was 
10s. 3d. a ton. Comment had been made on the 
prices of fuel not agreeing, but it must be remem- 
bered that the two letters were written at two 
different times, and one was the average of a whole 
year. It was possible to make water gas out of 
small cinder or what was hardly more than ashes, but 
so large a plant would be required that it would not 
pay to use such a material, and it was considered 
better by some authorities to take the best coke, as it 
was ultimately the cheapest. There were, however, 
cases in which inferior fuel might be used with 
advantage, such for instance as those where small 
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quantities of gas were required, and the apparatus 
had to be large enough, in any case, to use either 
good or small and inferior coke. It was astonish- 
ing what a large quantity of steam was required in 
making this gas. With regard to mixed gases, as 
against water gas, it was possible to get quite 
sufficient heat for steelmaking with producer gas, 
and indeed the heat might be too high with water 
gas and the steel spoilt. He did not therefore see 
the object in making a higher-priced gas, because 
of its higher temperature. Returning to the price 
of coke some of that used at Witkowitz had 17 per 
cent. of ashes and water. The cost was 10s. 3d. 
At that price 1000 cubic metres (equals 35,316 cubic 
feet) of producer gas would be 3s. 1d., as against 
1000 cubic metres of water gas at 11s. 6d., or 1000 
cubic feet at 44d. This might ‘be compared with 
1000 cubic metres of coal gas at 3l., or 1s. 8$d. per 
1000 cubic feet. These prices were much the same 
as those given by Mr. Bell, although arrived at 
differently. The speaker wished to point out that 
the 1000 cubic feet of steam costing 3s. 6d. referred 
to German practice and not to Witkowitz. 

The apparatus the speaker used was similar to 
that adopted by Mr. Fox, and it had been working 
two years with satisfactory results. It was important 
to avoid the use of coal, at least coking coal. It 
was well to cool the parts of the apparatus most 
subject to the heat with water as this saved the 
firebricks. The apparatus had to be frequently 
cleaned ; if there were a great quantity of ashes the 
loss of coke thrown out with the ashes was appre- 
ciable, so that in this respect also it was well to use 
a pure coke. With a coke containing 15 per cent. 
of ashes and 2 to 3 per cent. of water they had to 
clean every three hours, and in this way lost a good 
deal of coke. If coal were used it must be a non- 
coking coal. The speaker could not use his own 
coal. It was to be remembered that the process 
of making water gas was necessarily intermittent, 
there being a considerble portion of the time during 
which producer gas was made. It was impossible 
to make enormous holders to store this gas, and 
therefore some use would have to be found for it. 
In some cases the producer gas was thrown away, 
and this entailed a heavy loss. In water gas all the 
heat lost by decomposing the water might be 
returned again when the resultant gases combined, 
and combustion took place. But the decomposi- 
tion of the water necessarily occurred at a very 
high temperature, and the gases produced by de- 
composition must be cooled with water and hence 
there was a loss. The ashes thrown away were 
another source of loss, and the combined silicon 
and hydrogen in the flues was a loss. The pro- 
ducers might, however, be placed near the furnace, 
and in this way the gases were not necessarily 
cooled down, so that source of loss was avoided. 

Mr. Loomis, who spoke next, said that he had 
been connected with water gas in America for a 
number of years. He had also had to do largely 
with natural gas. It seemed to be thought by 
some people in Europe that, in America, one 
only had to bore a hole in the ground and natural 
gas would spring up at desire. As a matter of 
fact the known reservoirs of natural gas were 
confined to a very limited area, being comprised 
within a small territory in Pennsylvania and Ohio. 
The springs were owned by special companies, 
excepting in a few cases where manufacturers 
had their own supply. At first the gas was sold 
at a price equivalent to that which would be 
charged for the raw coal it represented. It was 
soon doubled, and now so high a price was paid for 
this natural gas as to conclusively show the value 
put upon gaseous fuel. Producer gas to be effective 
must be produced and delivered under pressure, as 
an efficiency of 30 to 35 per cent. better was obtained 
by pressure. They got 40,000 cubic feet of water 
gas mixed with coal gas from a ton of bituminous 
coal, or 350 heat units to the foot with bituminous 
coal as against 290 heat units per foot with water 
gas from anthracite. The producer gas from soft 
slack coal was better than that from anthracite or 
coke, and it was possible now to get it free from 
tar. They were making 35,000 ft. to 40,000 ft. of 
water gas per ton of slack coal and got as much 
duty as if the coal were burnt in the ordinary way. 
This gas was under 2 in. pressure. 

Sir Frederick Abel said that the Institution was 
much indebted to Sir Lowthian Bell and Mr. 
Sampson Fox also for the valuable information 
they had afforded on the subject of gaseous fuel. 
Water gas itself was not used, pure and simple, for 
metallurgical purposes, but mixed with other gases. 








He had gone into the author’s calculations, and on 
the face of them they appeared sound ; but Sir 
Frederick, not being a practical user of gaseous 
fuel, could not speak on all points. He thought 
the meeting could not accept all Mr. Fox’s remarks, 
especially after the statements of Mr. Kupelweiser. 
With regard to the danger from poisonous effects 
he doubted if it would be wise to place our lives 
in the hands of the average gasfitter and admit a 
poisonous gas into our homes on the faith of his 
work being perfection. Water gas was, however, 
an old acquaintance who had cropped up again and 
again any time these twenty years. 

Mr. Frederick Siemens said he had been much 
struck by what Mr. Fox had said about not being 
able to get water gas pure but mixed with the pro- 
ducer gases. He had had much experience with 
gaseous fuels. They might be divided into two 
classes, the luminous and non-luminous. The 
latter could, however, be used for lighting purposes 
if brought into contact with other substances which 
would therefore give off light by incandescence. 
That form was good. The other form of gas acted 
by radiation, while the non-luminous gases gave off 
no radiation. Water gas belonged to the latter 
class, but if mixed with producer gas it might be 
used. There were, however, practical difficulties 
in the way of mixing the producer gases and water 
gas for this purpose. 

Sir Lowthian Bell, in replying to the discus- 
sion, said that he gathered from Mr. Head's 
remarks that he had come to the conclusion that if 
he was going to use a reheating furnace with gases 
he would not put up a regenerative furnace. Sir 
Lowthian did not think there was much difference 
between them, but for his own part he would 
prefer to use the producer gases for raising steam 
in the boilers. Mr. Wildy had spoken strongly on 
the subject and had used the expression, in regard 
to what Sir Lowthian had said, about ‘‘the wish 
being father to the thought.” He considered such 
expressions were to be regretted. The members 
were assembled to discuss a problem in connection 
with the metallurgy of iron and steel from a stand- 
point of applied science, and to inquire into the 
laws of nature as bearing on the subject. He made 
broad statements, putting forth the matter in a 
technical manner; and although he did not lay 
claim to be entirely a man of science, whatever 
reputation of that nature he might have would be 
quite wrecked were he to be proved so entirely 
wrong and at the same time so partisan as Mr. 
Wildy seemed to suggest. The meeting had heard 
what Sir Frederick Abel had said on the subject. 
Sir Frederick had a scientific reputation that was 
world-wide, and his words would carry weight. 
Both Messrs. Wildy and Fox had expressed sur- 
prise that he had not got his information from 
home sources instead of going abroad for data. 
Five weeks before he had written to the Leeds 
Forge people for information, but Mr. Fox was 
then too busy to give it. He did not complain 
of this, as no doubt Mr. Fox was otherwise engaged 
on important business, but it absolved him from 
the wish to go abroad rather than put forward 
English experience. As to the discrepancy in the 
price of fuel in connection with the Witkowitz 
practice he did not get the figures from Mr. Kupel- 
weiser for the purpose of the paper, but found them 
in the communication in the hands of the secretary. 
Sir Lowthian was at.a loss to understand, however, 
why Mr. Wildy and Mr. Fox should complain of 
the high price he had put on the fuel, because it 
was their object to show that the water gas was 
cheaper than the solid fuel, and if the high price of 
fuel made the gas appear dear, it made the solid 
fuel dear also. The question was one of comparison. 
It was beside the question, also, whether coke or 
coal were used from a scientific point of view, the 
problem being whether, from a calorific point of view, 
a given amount of fuel could be used more advan- 
tageously in a solid state direct or by being previously 
gasified. Sir Lowthian said that possibly some 
errors might have found their way into his paper, 
but they were unintentional or unavoidable, and 
he would remind Mr. Wildy that his firm used 
coal to the extent of 500,000 tons a year, and 

erhaps few people would be more benefitted than 
himself could a more economical way be found for 
applying it. He had seen water gas in use at 
Frankfort years ago, and had come to the con- 
clusion then, which he still held, that in some 
situations it would be good, but that was a very 
different thing to saying, as really seemed to be 
claimed for it, that it would be suitable for all pur- 





poses. Mr. Wildy had said that blast furnaces 
supplied producer gas, and Mr. Fox had also said 
the same thing. Sir Lowthian, however, did not 
agree with this, stating that there was a difference 
in the composition of the two. Exception had been 
taken to the construction he had put on the state- 
ment in the pamphlet as to the sizes of the pipes 
required to supply the water gas and ordinary gas. 
Mr. Fox had given an explanation, but he would 
like to ask what power it was proposed to apply to 
force gas at 600 lb. pressure through a small 
pipe for ten miles. For his own part he thought 
the friction would be so great that he should not be 
surprised if the pipe became red-hot. Stress was 
laid on the fact that cheap water gas could be made 
from breeze, which was a by-product of gas works, 
but Mr. Fox proposed superseding existing gas 
works by his system. Where, then, would the 
breeze come from? As to the cost of converting 
solid fuel into gaseous fuel, he himself had had 
some misgivings as to 12s. 2}d. being quite right 
until Mr. Kupelweiser spoke, Even the 2s. 8d. 
of Mr. Fox was, however, a heavy percentage on 
the price of coal or coke. 

In conclusion, Sir Lowthian said he only wanted 
to get at the truth of the matter. He should 
therefore gladly avail himself of Mr. Fox’s offer 
to allow him to make a complete investigation, and 
it would be found that if he had been over bold in 
putting forward the statements in the paper he 
would equally show his courage in acknowledging 
any errors he might have made in dealing with the 
subject. 

Sir James Kitson, in proposing a vote of thanks 
to the author, said that the Institution was deeply 
indebted to Sir Lowthian Bell for devoting his time 
and energy to the preparation of the paper. The 
thanks of iron and steelmakers were not less due to 
those who had taken up the manufacture of this gas 
and so taken the most practical course to solve the 
question. One thing was admitted on all sides and 
so far the discussion had borne definite fruit, that 
water gas was good for some purposes. It was clear, 
however, that the subject would come up again 
before the Institution, and, doubtless, some definite 
conclusions would be reached as to the practical 
value of water gas in various positions. 


Eectric WELDING. 


The next paper read was a contribution from Mr. 
W. C. Fish, of Boston, U.S., the subject being 
‘¢The Thomson Electric Welding Process.” As we 
print this paper in full on page 413 of our present 
issue we may at once proceed to the discussion. 

Mr. Alexander Siemens was the first speaker. 
He said that he was glad to bear testimony to the 
success of Mr. Fish’s process which had been shown 
to him privately, and also to confirm the result set 
forth in the paper. He would wish further to add 
something to the history of electric welding. Some 
ten years ago, when Messrs. Siemens Brothers were 
making an Atlantic cable, they struck the idea of 
electrically welding the sheathing wires. A dynamo 
was placed beside the cable machine, and as each 
length of sheathing wire was completed it was 
welded to the next. As it was most important that 
the tensile strength of the cable should be main- 
tained, very careful tests were made, and these 
showed conclusively that the weld was nearly as 
strong as the untouched parts of the wire. This 

rocess was referred to by Sir William Siemens in 
his address at Newcastle in 1877. Mr. Siemens 
added that it was only necessary to see the ease and 
perfect success of the process to become convinced 
that it hada great future before it. 

Mr. Ewing Matheson wished to know if different 
metals could be welded together. 

Mr. Daniel Adamson said that he took great in- 
terest in this subject as much welding was done in 
his works, but before he adopted the method he 
would like to know something as to cost. Calculating 
on the figures given by the author as to the 
power required to weld a }4-in. bar, he had 
come to the conclusion that 550 horse-power 
would be required to close such welds as were made 
in his works. There was no doubt that the welding 
could be done by electricity, but the commercial 
question remained whether it would pay to use the 
method. If the process had been suggested forty 
years ago it would have found one most useful 
application in the welding of tyres. He remembered 
that they used to screw them up in welding with a 
right and left-handed screw, and then reduce the 
metal to the proper section on an anvil. Of course 
more modern invention had done away with the 
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necessity of such procedure, the tyres being now 
rolled solid. The speaker saw a difficulty in welding 
up plates, inasmuch as it would be difficult to com- 
press the parts together. For instance, if a weld 
40 in. long by $in. wide were required to be made 


so as to join two plates how would the author | 


propose to proceed? Would he make the weld at 
once, or would he join first one short section and 
then proceed to the next? He had seen at 
the Glasgow Exhibition alloys of copper welded 
quite easily to zinc. Certainly this could not 
be effected by any other process. Electric welding 
would be good also for the higher steels where 
colour heat so much affected the metal. It was 
not at the weld itself that the trouble arose, but 
at distances from 3in. to 7in. off, where the 
dangerous temperature was reached. The steel 
would break there, but in this process the heat was 
so entirely local that there would be a very small 
area affected, and this would be an enormous advan- 
tage. Another great benefit to be derived from 
this system would be the welding of parts in posi- 
tion. For instance, supposing a shaft broke, it 
would be possible to weld it up in situ without the 
trouble, expense, and loss of time incident to taking 
it down and carrying it to the forge. In conclusion, 
he would impress on the advocates of the system 
that they had to prove its commercial advantages 
before they could hope to see it adopted for large 
sections, but for small work and for joining metals 
not otherwise weldable there was no doubt it 
possessed great advantages. 

Mr. Ewing Matheson said he had had some 
experience of electric welding, and had come to the 
conclusion that it was good for repetition work, 
where the clamps and appliances required could be 
used over and over again. In this way there was a 
field for it in joining angle-iron and work of that 
nature. It would not, however, in his opinion, 
supplant the fire for occasional work. As to join- 
ing plates, he did not think that a greater length 
than 3 in. had yet been welded. As Mr. Adamson 
had pointed out, the power required to supply the 
electric current was undoahiediy great, but then it 
was only wanted for a few seconds, and much might 


be done by storing ge in a heavy flywheel. | 


Mention had been made o 
small sacrifice of tensile strength. He always 
understood that the great strength of wire was due 


welding wires with very | 
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to the process of drawing, If subject to the heat | 
| necessary for welding he would have expected that | 
| the strength which remained at the part would be 
| only that of the original rod and not of the drawn | 
wire. 

Mr. C. Wood asked if cast iron had been welded. 
| If that could be done it would be often a great 
advantage in joining up fractured castings. 

In replying to the discussion Mr. Fish said that 
Mr. Adamson had apparently formed a wrong esti- 


| 


rently misunderstood what he, the author, had 
stated in his paper. As to welding up plates, they 





but he had no doubt greater lengths could be dealt 
with in this way. The pressure on an iron plate 
40 in. long would not be more than could be exerted 
by one man. Ifthe plate were of a higher steel, 
however, much more pressure would be required 
and hydraulic gear would most likely be the best to 
use ; or a lap weld would be made to be afterwards 
rolled for uniformity. Manganese steel had been 
welded, though he, himself, had not been successful 
in dealing with this metal. He had been told, how- 
ever, that the secret of success was not to fear 
giving suflicient heat, as the material is not likely to 
be burnt. Mr. Adamson had spoken of the rotting 
effects of raising higher steels to the colour heat. 
With electric welding this trouble was not so bad as 
with ordinary smith’s operations, but he had noticed 
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mate of the horse-power required, and had appa- | 
| periments to be made by obtaining an alloy in which 
‘carbon would not be present in suflicient quantity 
had never had occasion to weld more than 3 in., | 
| silicon upon the metal iron. 





it in some instances. As to repetition and casual 
work it was possible to have one set of clamps and | 
interchangeable dogs which would take different | 
sections, and in this way the expense of plant could | 
be very much lessened. Mr. Matheson had spoken 
of the strength of wire being reduced by welding, | 
but he, the speaker, had compared the strength of 
the welded part to that of annealed wire. It was 
quite monet to weld cast iron. 

Sir James Kitson, in proposing a vote of thanks, 
said that this electrical process of welding would be 
| of enormous value if finished work could be welded 
| without disturbance. It wouldalso be a great help 
if boiler rivets could be welded up in this way. 





Srricon rn Iron. 


The next paper was a contribution from Mr. R. 
A. Hadfield, and was on ‘‘ Alloys of Iron and 
Silicon.” We shall print this paper in full later, 


and will therefore only briefly indicate the chief 
points here. The author commences by pointing 
out that the alloying of elements, other than 
carbon, with iron is a comparatively new field of 
research. He refers to his previous communica- 
tion to the Institution on the subject of manganese 
steel, and to Mr. Turner’s paper on silicon in steel, 
read last year before the Bath meeting of the 
It is only lately that ferro- 
silicon so rich in silicon as 18 to 20 per cent. has 
been obtainable, and it is this that has enabled ex- 


to interfere with the action of the metalloid 
The author then goes 
on to refer to the effect of silicon on other metals, 
and to the effect of carbon and silicon together as 
alloys of iron. The conclusion arrived at is 
that ‘‘ in the blast furnace silicon cannot be reduced 
unless carbon is also present, and yet, when 
reduction of silicon occurs with the production 
of highly silicious iron, carbon is practically 
absent in ths resultant material.” The paper 
next refers to the investigations of Mr. T. Turner, 
of Birmingham, and Mr. Keep, of Detroit, U.S., 
on the effect of silicon in cast iron. Both these 
investigators have found that ‘‘ white carbonaceous 
cast iron, which would invariably give porous and 
brittle castings, is freed from honeycomb and made 
to possess much greater strength by the addition of 
comparatively small amounts of silicon”—a result 
which was considered contrary to previous ex- 
perience. The author then turns to the considera- 
tion of silicon in steel, the belief having existed 
that steel which has to be used in its forged state 
should contain as small an amount as possible ; 
from .10 to .20 per cent. being considered highly 
injurious. This is the case when carbon is also 
present, but if the latter be absent 1} or even 2 per 
cent. may be present and yet the material give good 
tests as to toughness and malleability. It is a fact 
to be remembered that silica is often mistaken for 
silicon. The writer explained that he by no means 
advocated that silicon should take the place of 
carbon. Smaller quantities of carbon produce re- 


| quisite hardness and different tempers, but silicon 


alone will not produce a steel that will harden by 
water quenching, in this respect resembling manga- 
nese steel, A specimen of steel shown containing 
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interest to those following the same line of research. 
This table we shall publish at a later date ; for the 
present we will add with regard to the mechanical 
tests that silicon up to 14 or 1} per cent. increases 
the limit of elasticity and raises the tensile strength 
and does not impair ductility. After this any 
addition causing increase of tensile strength is 
obtained at the expense of ductility. The fractures 
up to 2.18 per cent. silicon are silky ; after this 
coarsely crystalline. Neither annealing nor water 
quenching have any effect on the structure of 
specimens in the cast state. Specimens with .24 to 
2.18 per cent. of silicon, 4 in. wide by } in. thick, 
bent double cold without fracture, the pieces 
being flattened cold together. Specimens higher in 
silicon were stiffer but more brittle. Tests for 
weldability were entirely unsuccessful, and water 
quenching had no appreciable hardening effect. 
Silicon steel was shown to have a low resistance to 
crushing stress, a specimen with 24 per cent. of 
silicon crushing up to 38 per cent. of its length 
under a compression load of 100 tons per square 
inch, which would be about equal to results that 
might be expected from a mild steel with .20 per 
cent. of carbon. 

Turning now to the effect of silicon upon iron in 
its cast condition, itis first pointed out that the 
material is, as stated, very free from honeycomb, 
but this is acquired at the expense of toughness or 
ductility. There is more piping with silicon steel 
than with ordinary steel, and its fluidity is less. 
The crystallisation up to 24 per cent. is like that of 
ordinary mild steel, but above that the crystals 
become very large and glazed in appearance, the 
material being very brittle. High percentages of 
silicon increase shrinkage. A table is given treat- 
ing of the important question of corrosion. A 
sample of silicon steel, containing 1.60 per cent. 
immersed in 50 per cent. strength acid for twenty- 
one days, lost 6.32 per cent., and a 2.67 per cent. 
silicon steel lost 3.32 per cent. Ordinary mild 
steel under the same test lost 7.48 per cent. of its 
weight, wrought iron 4.47 percent. Other test- 
pieces of ordinary mild steel and ordinary wrought- 
iron treated apparently in the same way, lost respec- 
tively 17.29 and 17.09 per cent. of their weight. 

Mr. Gautier was the first speaker in the discussion 
which followed. It was said that the only com- 


mercial employment of silicon with other metals was 


that of silicon bronzes. Silicon acted upon copper 
in a similar manner to phosphorus, the qualities 
of the alloys being great strength and tenacity, 
high electrical conductivity and resistance to cor- 
rosion, Wire made of this material was stated to 
have a conductivity of 80 per cent. and about 36 tons 
per square inch. Mr. Gautier was not aware that 
much silicon bronze was made, but he was the first 
to manufacture this wire from silicon bronze. 
There was, however, no silicon in the wire when it 
was made, the use of the silicon appeared to be to 
get rid of oxide, and it then disappeared itself. 
Messrs. Riley, Turner, and Wood had investigated 
the action of carbon and silicon, and the speaker had 
also carried out some experiments in his foundry. 
For a long time silicon was thoughtto be bad for iron, 
but the speaker considered that if the subject were 
properly investigated it would be found that the fault 
was due to silica rather than to silicon, for silica 
was undoubtedly bad for wrought iron. The ex- 
planation probably was that when making wrought 
iron an oxidising action was set up by which no 
metallic silicon remained, but only silica. It seemed 
a general law of nature that carbon and some other 
alloys cannot exist together without detriment, so 
that when silicon was high, carbon must be low, for 
it would not do to have high carbon and high 
silicon. Mr. Gautier also spoke as to the change 
of carbon from the combined to the graphitic form 
and to the graphitic state of silicon in pig iron. Mr. 
Snelus had published a paper to show that it was 
not possible to find graphitic silicon, but the 
speaker was understood to say he had been able to 
discover it in alum twenty or vhirty years before. 

Mr. Hadfield, in briefly replying, said he had 
been unable to trace silicon in graphitic form. 

Mr. E. Riley said that he had had a tool contain- 
ing 2} per cent. of silicon made, and with it had, at 
Fowler's works at Leeds, turned up a cast-iron wheel. 

The remaining business of the sitting consisted 
of the reading of the papers of Messrs. John Head 
and P, Pouff, entitled ‘‘ A New Form of Siemens 
Furnace arranged to Recover Waste Gases as well 
as Waste Heat,” and of M. Lynwood Garrison, of 
Philadelphia, on ‘‘ The Robert-Bessemer Steel 
Process,” There was practically no discussion on 





either of these papers (both of which we shall pub- 
lish in future issues), the discussion being adjourned 
until the next meeting in London. After the passing 
of votes of thanks, and other formal proceedings, 
the members separated. 

Of the excursions in connection with the meeting 
we do not intend at present to speak at length, the 
chief reason being that we have already covered the 
ground to a great extent. There were three chief 
excursions. The first in point of favour being that 
to the famed works at Creusét, of which we shall 
give a description next week. A fair number of 
members went down to the Loire district, where 
visits had been arranged to Saint Chamond, Fir- 
miny, &c. We have so recently dealt with these 
works that is unnecessary to refer to them further 
here. 

The third excursion was due east, to the district 
of the Meurthe-et-Moselle, on the borders of 
France, Luxembourg, and Belgium. There was 
but a small contingent which selected this excur- 
sion, a fact much to be regretted, as the hospitable 
Frenchmen of the Longwy and Luxembourg dis- 
trict had prepared a most hearty welcome for their 
English guests. In our issue of the 20th inst. we 
gavea brief account of the works of this district. The 
development of the iron and steel industry here is 
of comparatively recent date, most, if not all, of 
the blast furnaces visited having been built since 
1871. In some respects nature presents unusual 
advantages to iron smelters. Ore of fair quality 
occurs at the surface in thick beds, there being no 
more to do than shovel it into the railway trucks 
and run it down to the mouth of the furnace below. 
Some of the ore is of a nature not to require 
limestone, and this is mixed in with other descrip- 
tions. Royalties do not eat up profits, labour 
troubles do not vex, and were it not that coke has 
to be brought some distance the commercial lot of 
the Longwy ironmaster would seem to be one of 
ideal standard. As it is, the members of the syn- 
dicate, which comprises the heads of all the iron 
works in the neighbourhood, seem to have a very 
pleasant time. There is no competition in selling, 
and therefore heart-burnings, arising from this 
fruitful source of jealousy, are unknown. The 
members have built themselves a most excellent 
hétel or club, as we should call it, where they meet 
and discuss matters of business, or otherwise ; and 
where there is a most excellent chef, as the members 
of the Iron and Steel Institute found to their ex- 
ceeding satisfaction. We hope to return again to 
this happy valley at a future date. In the mean 
time it is likely the Institution will see a consider- 
able number of the Longwy ironmasters at their 
next London meeting. 





EXPERIMENTAL VAN; WESTERN 
RAILWAY OF FRANCE. 

In the course of our articles on the rolling stock at 
the Paris Exhibition we mentioned that the Western 
Railway Company are showing a van which they have 
constructed for the purpose of carrying out experi- 
ments on train resistances, the performance of loco- 
motives, &c. Of this van we this week publish 
illustrations on pages 388 and 389. The researches 
which the van is arranged to carry out include: (1) the 
measurement and registration of tractive efforts ; (2) 
the registration of the total work done ; (3) the registra- 
tion of the speed by means of a special form of tachy- 
meter ; (4) the marking of the number of revolutions 
made by the wheels, by units or tens ; (5) the registra- 
tion of the time at ten-second intervals, by means of a 
clock and electric contacts; (6) the marking of the 
kilometres run, or of any other point of interest during 
the course; and (7) the analysis of the products of 
combustion evolved from the locomotive. The three 
sets of elements, 4, 5, and 6, are necessary for the 
verification of the results recorded by the integrator 
and the tachymeter. 

Referring to our illustrations on page 389, it will be 
seen from Figs. 4, 5, and 6 that the apparatus for mea- 
suring and registering the tractive effort exerted on the 
train —the experimental van being placed between the 
train and engine—-consists of adynamometer having two 
groups of springs C, C', the ends of the plates forming 
these springs being coupled by rods. The spring box 
C of the front part of the dynamometer is connected to 
the drawbar at the end of the van next the engine ; 
this bar is guided by horizontal and vertical guide 
pulleys G. The spring box of the other group of 
plates is fixed to a transverse beam of the frame of 
the van as shown. 

The front spring box C, which moves under the in- 
fluence of the tractive efforts onthe drawbar, is mounted 
on a cast-iron carriage B, which is carried on three 
rollers travelling on a horizontal iron plate, placed 
as ehownand carefully surfaced. On the carriage just 





mentioned are also mounted the four supporting 
columns carrying the holder P for the registerin 
pencil. The columns, as will be seen, are tubular an 
made of lengths diminishing in diameter, a construction 
which gives lightness combined with stiffness. To 
further avoid the effects of vibration the supporting 
rollers of the carriage B are kept constantly in contact 
with the plate on which they move by the pressure of 
an upper roller G' acted upon by a spring R, of which 
the tension is adjustable. 

The extremity of the carrier P actuates by the 
jointed rod ¢ a pencil 1 mounted in a piece moving 
in guides. This pencil registers the tractive effort on 
a roll of paper which has a movement which is propor- 
tional to the distance run by the train. The complete 
dynamometer spring has a flexibility of 0.724 in. per 
ton and is capable ecto strains up to 64 tons. 

To reduce as much as possible the labour of working 
out results from the curves recorded on the band of 
pew, the work done in hauling the train is, as we 

ave said, summarised by an integrating arrangement. 
This arrangement is as follows: On a prolongation of 
the rod ¢ carrying the recording pencil is mounted a 
fork f (see detail view, Fig. 7), which carries a friction 
wheel x. This wheel bears upon a disc p (see Fig. 4), 
the two being kept in contact by a spring, the tension 
of which is adjusted by the screw V on the axis of the 
disc. The axis of the friction wheel is parallel with 
the rod ¢ and passes through the centre line of the disc 
p; this disc, moreover, is driven at a speed which is 
roportional to that of the axis of the vehicle. It 
ollows, of course, from this arrangement, that the 
movement imparted to the friction wheel in a unit 
of time by the rotation of the dise depends jointly 
upon the speed of the disc and upon the distance 
from its centre of the point of contact between the 
disc and wheel. But this latter distance depends upon 
the amount of the pull on the drawbar (the friction 
wheel being over the centre of the dise when there 
is no strain on the dynamometer spring) while the 
rotation of the dise depends upon the rotation of the 
axle, or in other words, the forward movement of the 
van. The number of revolutions made by the friction 
wheel is thus proportional to the pull on the drawbar 
multiplied by the distance through which the pull is 
exerted, orin other words the revolutions of the 
friction wheel are proportional to the work done. It 
is thus only necessary to record the revolutions made 
by the wheel x in order to get a measure of the work 
performed, and this record is afforded by the revolu- 
tion counter C, which is connected to the axis of the 
friction wheel, and is graduated so as to enable the 
work done to be read off in kilogramme-metres. 

Moreover, the axis of the friction wheel » is made 
to drive, by intermediate gear as shown, the cylinder 
d (Fig. 7), in which is cut a right and left-handed 
continuous screw cam groove in which a suitable 
finger rests, the rotation of this cylinder imparting 
through the finger, in a way well understood, a to-and- 
fro motion to a small carriage to which is attached a 
guided rod carrying a pencil 2 (see Fig. 6). The to- 
and-fro motion of this pencil, combined with the for- 
ward motion of the paper, causes the pencil to trace on 
the latter a zig-zag line, as shown in the lower part of 
the diagram, Fig. 8, the proportions of the gearing and 
screw being such that the spindle of the friction wheel 
n makes 60 revolutions while the pencil is traversing 
from the summit S to that ded S'. As shown in 
Fig. 7 the summits are found on two parallel lines, and 
the ordinate of each amount corresponds to a certain 
amount of work done, this being 600,000 kilogramme- 
metres in the case of the apparatus we are now de- 
scribing. Further, the ordinate of any point a in the 
curve situated between two successive summits is a 
measure of the work done between the last summit and 
the point under consideration. In Fig. 8 the direction 
in which the paper is unrolled is indicated by the 
arrow, and as the portion of the curve S'a has been 
drawn from S! towards a, it is necessary to take the 
ordinate ca as a measure of the work performed 
between S' and a. On the other hand, if the point 4 
has to be dealt with, it is necessary to measure the 
ordinate d b. 

The speed is measured and registered by an appa- 
ratus which has the advantage of giving indications 
proportional to the real speed of the train. It consists 
(see Fig. 6) of a screw/, which receives its motion from 
one of the axles through a train of gear which 
reduces the speed of rotation in a certain known pro- 
portion, this screw having mounted on it as a nut a 
friction wheel *, which is maintained constantly in 
contact with a disc i, to which a clockwork movement 
M imparts a constant speed of rotation. Under the 
combined action of the revolving screw / and the 
revolving disc i, the friction wheel & assumes a posi- 
tion which by its distance from the centre of the disc 
denotes the speed of rotation of the axle (and conse- 
quently of the train) for the time being. A pencil 3, 
Fig. 6, connected to the friction wheel, records the 
speed on the travelling band of paper. The screw / is 
driven from the gear which gives motion to the disc of 
the integrating apparatus. 

The number of revolutions made by the wheels of the 
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van is shown and registered by the pencil 4, Fig. 6. 
This pencil is actuated by an electro-magnet m placed 
in a circuit which is closed at each revolution by a cam 
mounted on the shaft T, Fig. 5. Another cam g, 
mounted on a shaft 6, which is geared to the principal 
shaft T, so that it revolves at one-tenth the speed of 
the latter, closes the circuit every tenth turn of the 
shaft T, and at the same time displaces the magnet, 
by means of the rod h, in such a manner as to increase 
the distance between the head of the core of the magnet 
and the rod of the pencil, thus causing the latter to 
make every tenth mark at a higher point on the paper 
than the marks representing units. 

The registration of the time is effected by an electric 
clock H, which every ten seconds sends a current 
through an electro-magnet, this latter then acting on 
a pencil 5, which traces a notch on the band of paper, 
as shown on the diagram, Fig. 8. 

Another pencil 6, actuated by an electric contact 
button fixed on the side of the van, and operated by 
an observer, enables the passing of the kilometre posts 
or other points of interest to be duly registered on the 
roll of paper. Finally fixed pencils, the positions of 
which can be regulated, trace on the paper datum 
lines for the tractive efforts (pencil 7) and for the 
speeds (pencil 8). 

We now have to describe the manner in which the 
rotation of the wheels of the van is transmitted to the 
apparatus above spoken of. Referring to Figs. 4 and 
5, it will be seen that the axle, from which the motion 
is taken, has mounted upon it a worm which gears 
into a wormwhel X on a horizontal shaft Y, this latter 
shaft driving a vertical shaft Z by bevel gear as shown. 
The horizontal shaft Y is made in two parts coupled 
by a universal joint, so as to accommodate the motion 
of the van on its springs relatively to the axle. The 
bearings of the shaft Y adjoining the wheel X are 
man by a frame on a sleeve which embraces the 
axle and which is maintained in a vertical position by 
the counterweight F. By means of the screw K, which 
can be operated from the interior of the van, the wheel 
X can be raised out of gear with the driving worm 
when desired. 

At the upper end of the shaft Z is a nest of bevel 
gear FE. coupled to the shaft by a ratchet arrangement 
on the Dobo system, this arrangement being such that 
the motion transmitted to the shaft T through the 
wheels D D! is always in the same direction, whatever 
may be the direction of motion of the van on the rails. 
This arrangement is necessary to insure the roll of 
paper always being moved in one direction. The pro- 
portions of all the intermediate gear are such that the 
shaft T is driven at the same speed as the axle of the 
van. 

From the shaft T are taken all the movements of 
the registering apparatus. For effecting the motion 
of the roll of paper the arrangement is as follows: The 
paper stored on the cylinder S is drawn off by the roller 
x with which it is maintained in contact by the press- 
ing roller z', and it is re-rolled upon the cylinder S'. 
This last-named cylinder is driven from the cylinder S 
by means of a silk cord which passes over a pulley o 
fixed to the latter cylinder and over another pulley o!, 
which is mounted loose upon the cylinder S!, and 
which is of smaller diameter than 0. By making the 
aa o' more or less free from the cylinder S!(which can 

done by means of a pressing screw) there is obtained 
more or less drag on the cylinder S', and the tension 
on the paper can thus be adjusted as desired. The 
traversing roll of paper is 334 in. above the floor of the 
van, 

The drawbar of the van is specially arranged to 
enable the dynamometer to be relieved from strain 
during those parts of the run when it is not desired to 
make experiments. To disconnect the dynamometer 
all that is necessary is to withdraw the pin L, Fig. 4, 
and to drop the distance. piece N on the part of the bar 
N! formed to receive it. The dynamometer is thus 
completely detached, and the pull of the drawbar is 
taken by the group of Belleville springs placed just 
inside the headstock. 

To maintain the buffers in contact without affecting 
the strain on the drawbar, and to eliminate the effect 
of curves, the buffer rods on opposite sides are coupled 
to a transverse compensating beam, the centre of which 
abuts against a group of Belleville springs as shown by 
the plan Fig. 3, page 388. 

We have next to deal with the arrangements for 
analysing the gases drawn off from the smokebox of 
the engine. These include two sets of Orsat apparatus 
placed as shown at O O!, Fig. 3, page 388. Two sets 
of apparatus have been considered necessary both for 
the purpose of saving time and also for checking 
results, &c. The analyses contemplated include the 
determination of the percentages of carbonic acid, 
carbonic oxide, and of oxygen. The residue consists 
chiefly of nitrogen with traces of hydro-carbons and 
hydro-sulphurets, of which a rapid analysis cannot be 
performed, and this residue is therefore considered as 
consisting entirely of nitrogen. 

To collect the gases a copper tube is inserted on the 
engine smokebox near the chimney, and is connected 
to the fixed flask A (see left-hand end of Fig. 1, page 


388), by an india-rubber tube. By means of suit- 
ably arranged cocks the flask A, Fig. 1, can be placed 
in communication either with the smokebox or with 
the Orsat apparatus. Thus, referring to Fig. 1, page 
388, by lowering the flask B and opening the cocks 1 
and 2, the flask A is filled with gases drawn from the 
smokebox, mercury contained in flask A flowing into 
B. Again, by raising flask B, closing the cocks 1 
and 2, and opening the cocks 3 and 4, the gases are 
forced from the flask A into the Orsat apparatus. The 
tubes c, d, e, Figs. 2 and 9, contain respectively solu- 
tions of caustic potash, pyrogallate of potass, and 
chlorate of copper, and by passing the mixed gases 
through them successively, the carbonic acid, the 
oxygen, and the carbonic oxide are successively ab- 
sorbed, the volume of gases being determined between 
each absorption by means of the graduated tube b. 
Provision is also made for drawing off and storing 
samples of the mixed gases for subsequent more 
detailed analysis. 

The samples of gases are taken off by an observer 
situated in one of the lookouts of the van, this observer 
noting the time, the conditions of firing, &c., and 
giving the samples consecutive numbers which are 
noted in their proper places on the band of paper con- 
taining a record of the experiment. Another observer 
on the engine notices the notch in which the reversing 
lever is placed, and books the time of all changes. 

As for the general arrangement of the van, this is so 
clearly shown by Figs. 1, 2, and 3 on page 388, that 
but a brief description will be required. Both the 
under-frame and most of the body framing are of iron. 
At one end of the body is a water-closet with lavatory, 
and adjoining it is a compartment in which spare parts 
of the dynamometer, ~ of paper, reagents for gas 
analysis, &c. are stored. At the other end is a look- 
out with raised seats for two observers. ‘The dynamo- 
metrical apparatus is installed near the middle of the 
large compartment, it being mounted on a substantial 
angle-iron frame. Under the raised seats in the look- 
out compartment are placed the gas analysis apparatus 
as shown in Fig. 2, while below again are lockers for 
the storage of various appliances. In the compart- 
ment at the other end of the van is a water trough K, 
where jars can be filled with samples of gases. The 
central compartment is well lighted by side windows 
and at night by two oil lamps. For heating in winter 
a small stove is provided, as shown in Fig 1. Access 
to the van is obtained from an open gallery at one end as 
shown in Figs. 1 and 3. The vehicle was constructed 
at the works of the Western Railway Company, and is 
exceedingly well finished. We hope at some future 
date > be able to put on record some data obtained by 
its aid. 


LOCOMOTIVE FOR THE BRUNIG RAILWAY. 

WE give on page 392 a perspective view of the locomo- 
tive for the Briinig Railway, which is being shown at the 
Paris Exhibition by the Swiss Locomotive and Engine 
Works of Winterthur, of which works Mr. J. Weber 
is the manager. The Briinig Railway, of which Mr. 
R. Weyermann is the locomotive superintendent, is a 
mountain line of metre gauge about 10 miles in length, 
the chief part of this distance being laid with a cen- 
tral rack, while there are two short lengths which are 
worked by simple adhesion. On the rack portions the 
maximum gradient is 12 per cent., or 1 in 84. The 
locomotive we illustrate has been designed to meet 
the special conditions of working which this railway 
involves, it being capable of hauling the train either by 
simple adhesion or by the use of the central rack, 
while, moreover, as the lengths of line on which 
simple adhesion is alone used are short, it was not con- 
sidered desirable to provide two sets of cylinders and 
gear, and in consequence the carrying wheels and the 
rack gear are coupled together, and are all worked by 
one pair of cylinders. These latter are inside the 
frames, and are in one casting with the valve chests on 
the top as shown in our engraving. The pistons drive 
a crankshaft, the bearings of which are carried by 
internal frames, which connect them to the cylinders, 
this shaft being geared to the central axle on which 
the wheel engaging with the rack is mounted. At its 
outer ends this axle carries cranks by which it is 
coupled to the axles of the carrying wheels by coupling- 
rods of the form shown in our engraving. To allow 
for the play of the springs belonging to the carrying 
axles, these coupling-rods are made so that the blocks 
into which the central crank-pins enter are free to slide 
for a short distance vertically. 

The boiler is of the ordinary locomotive type, the 
shell being of mild steel (Krupp’s ‘‘ flusseisen”) and 
the firebox of copper, while the tubes are of steel with 
copper ends next the firebox. The boiler is so mounted 
on the frames that it stands horizontal when the engine 
is on a gradient of 6 per cent. The water gauges are 
placed at the middle of the length of the boiler near 
the dome, so that their indications may not be inter- 
fered with by the gradients. The chief dimensions 
of the engine are as follows : 








‘ ft. in. 
Diameter of cylinders... i aoe 1 
Stroke ty ae Pee 1 6.9 





ft. in 
Diameter of carrying wheels ... poy 2 7.34 
Wheel base ie Fe is Se 7 104° 
Diameter of pitch circle of rack gear... on 7. 


34 
Total heating surface oe .8 sq. ft. 
Grate area ... aa = wa ee ae 


Contents of tanks... aia aa 617 gals. 
Pe fuel bunkers axe ata 8 ewt. 
Total weight of engine empty, about 17_tons 


ee in working 
order, about... a ky oe 
The engine is fitted with three different brakes, 
namely: First, a brake on the Rigi system, which is 
used when the engine is descending gradients ; second, 
a friction brake acting on the intermediate shaft ; and 
third, a friction vm be acting on a toothed wheel 
mounted loose on the leading axle, this wheel engaging 
with the rack. This latter brake is only intended for 
use in the event of a failure of the rack gear proper. 
Besides these three brakes on the engine, the train 
is fitted with Klosé’s automatic steam brake, which is 
under the control of the engine-driver. The arrange- 
ment of this brake is shown by the engravings of one 
of the carriages for the Briinig line which we published 
on pages 218 and 219 ante. The a of the Klosé 
b tet may be actuated either by steam or by 
compressed air—is as follows: The brake blocks are 
acted upon by powerful springs which tend to force 
them against a brake drum keyed on the axle, the 
blocks being, however, ordinarily kept out of contact 
with the drum by steam or compressed air acting 
through a cylinder and piston and system of levers. 
On the steam or air being released from the pipes the 
springs bring the brakes into action throughout the 
train. In the case of the Briinig vehicles the pipes 
which convey the steam through the train also serve 
for heating the vehicles. The steam connections 
between the carriages are made by metallic pipes 
arranged so as to permit free movement. The engine 
and carriages are coupled by a central combined coup- 
ling and buffer, there being also provided a steel wire 
Vs ~ which serves as a safety coupling. 
he engine we have described belongs to a type 
which was introduced during the season of 1888, and 
the experience with which has shown that it is well 
fitted to fulfil the requirements of the service. On 
inclines of 12 per cent. or 1 in 8}, this engine will haul 
loads of 40 tons at a speed of over six ok per hour. 
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WOOD-WORKING MACHINERY AT THE 
PARIS EXHIBITION. 

THE two engravings which we publish on page 393 
complete our series of illustrations of the wee 
machinery exhibited at Paris by Messrs. J. A. Fay an 
Co., of Cincinnati. The first of these shows a standard 
band sawing machine adapted for the heavier classes 
of work, such as door and window frames, wagon 
framing, agricultural implement work, &c. The upper 
wheel is of steel and very elastic, to reduce the strains 
on the band, and is provided with a special arrange- 
ment for guiding the saw to the centre of its face. 
This wheel, as well as the bottom one, which is of cast 
iron, is provided with rubber tyres. The upper 
wheel is provided with a weighted adjustment to com- 
— for changes in the length of the band arising 

rom changes in temperature. In addition to this 
there isa positive adjustment by means of a handwheel 
and screw gearing for setting the saw to its proper 
tension. The back thrust is taken by roller guides, 
and side guides are provided in addition, the ver- 
tical guide bar can be adjusted by a spring, and the 
planed iron table is so mounted that it may be set to 
any angle. Fig. 2 shows a standard form of grinding 
machine for planer knives. The knife to be sharpened 
is fixed in the curved holder shown, which is mounted 
on trunnions so that the blade can be set and locked at 
any desired angle. The grinding surface is an emery 
crown wheel which is found to work truer and more 
economically than a disc. The machine is automatic 
in its action, its length of travel being determined by 
setting the stops in the front of the frame at any 
distance apart within the limits of its length ; so soon 
as the traversing portion of the table has brought the 
knife-holder to the end of its path the machine stops 
and the grinding is completed. 

We might still extend these notices of Messrs. Fay 
and Co.’s exhibit, for several machines are shown 
which we have not referred to—notably the dovetailing 
machine that cuts both portions of a dovetail simulta- 
neously. We have, however, said enough to show the 
great range and ingenuity of this American wood- 
working machinery, and we have no hesitation in 
stating that Messrs. Fay and Co., or rather Mr. W. H. 
Doane, who owns the business, has the best collection 
of this class of machinery to be found at the Exhibi- 
tion. 





VictTortan Rattways.—The revenue of the Victorian 
Railway Department for the current financial year will 
be the largest yet earned in any twelve months. It is 
likely to exceed 3,000,000/., being more than double the 
amount acquired in 1879-80. The weekly average takings 
in 1888-89 have been 60,812/., as against 53,320/. last year, 
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COMBINED VERTICAL LATHE AND BORING MACHINE. 


CONSTRUCTED BY 








THE combined vertical lathe and boring machine, 
which we illustrate on the present page, is constructed 
by Messrs. Rushworth and Co., Sowerby Bridge. This 
tool will undertake any class of work which can be 
done in an ordinary cakes lathe, in addition to many 
classes of special work which can be more readily set 
on it than in any ordinary lathe. The great saving is 
in the time required for fixing the work, and more 
particularly so when the objects are of an irregular or 
eccentric shape. 


The standards which carry the cross-slide and tool- | 


boxes are of box form, and are made exceedingly 
strong to insure rigidity. The cross-slide is arranged 


with two tool-boxes, self-acting in vertical and angular | 
feed to a depth of 10 in., and also self-acting hori- | 


zontally with a range of feed from, say, 5 to 50 cuts 
per inch, variable by change wheels. The face-plate 
is made very strong, and has a heavy spindle secured 
firmly to it, with a long bearing at top and bottom. 
At the bottom this spindle has an adjustable steel 
centre which can be raised or lowered by one turn of a 
handle, so that all the weight is taken off the top 
bearing when doing small or light objects. The 
machine is also fitted with a steel boring bar 6in, in 


diameter, with a self-acting variable feed motion, so 


| that cylinders or valves can be bored with the bar at 


the same time the flanges are being turned, &c. The 
machine is very powerfully geared, with a five-speed 
cone pulley for a 34in. belt, and will turn 5ft. 6in. 
in diameter, 3 ft. 2in. high; it weighs 10 tons. The 
boring bar is arranged so as to be readily removed, 
and an upright stand is arranged so that a side tool- 
box can be fixed at any future time when required. 

Messrs. Rushworth and Co. make this class of tool 
to turn up to 12ft. in diameter and 6ft. high. 


KNAUDT AND POHLMEYER’S LOCO- 
MOTIVE BOILER. 

Messrs. Scuvuntz, Knaupt, AND Co., of Essen, the 
well-known manufacturers of corrugated flues, have 
applied these to a locomotive boiler, and we take this 
opportunity of placing the particulars and drawings 
icclors our readers. From the joint designs of Mr. 
Knaudt and the railway director, Herr Pohlmeyer, a 
08 engine on the Cologne division of the Prussian 

tate Railways was converted to the corrugated boiler 
system and has been in regular work since June, 1888. 





The engine is a six-coupled goods locomotive with | 


| barre 
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cylinders 16 in. diameter and 22 in. stroke with inside 
valve gear. The old boiler had 65 square feet of heating 
surface in the firebox, 964.5 square feet in the tubes, or 
a total of 1029.5 square feet. In Figs. 1 and 2, on the 
opposite page, the form and position of the old firebox 
are indicated, in the former view by dotted lines and 
in the latter by the left-hand portion of the section. 
In the alteration, all the engine parts and frames re- 
mained as before, and only the boiler was changed for 
the one shown in Fig. 1 of our illustrations. 

As will be seen from this and part of Fig. 2, the new 
boiler consists of a cylindrical firebox shell of 6 ft. 2? in. 
inside diameter built up of ? in. plates, and 8 ft. 5 in. 
long, with a barrel 3 ft. 102 in. in diameter, built of 
43-in. plate and 9 ft. 11 in. long between tube-plates. 
The firebox consists of a corrugated flue 3 ft. 11} in. 
inside and 4 ft. 2} in. outside diameter with a flanged 
tube-plate 1 in. thick inserted at the end, and the 
contains 187 tubes 1} in. inside diameter. 
The tube-plate end of the furnace flue is attached to 
the shell by means of four gusset stays, see Figs. 1, 2, 
and 3, and the front and back outside firebox plates are 
tied by fourteen longitudinal bolts. 

This new boiler has a total heating surface slightly 
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in excess of the old, it amounting to 1057 square feet, 
of which 108.7 are in the flue, and 948.3 in the tubes. 
The inclined grate is placed below the centre line of the 
furnace ; the cast-iron hollow bridge has an air supply, 
and in the combustion chamber at the back of the 
bridge a ring is provided joining the inner and outer 
firebox, and facilitating the removal of the ashes, 
while an ash and clinker box is provided below the 
platform in front of the grate. 
The results of working of this locomotive on goods 
traffic between Deutzenfeld and Eitorf with trains 
averaging ninety-one axles, are according to the report 
of the officials of this section, that the locomotive de- 
velopes steam more readily and maintains it better 
, than the old boiler, but with an increased fuel con- 
sumption, which is attributed to the fact that the 
new boiler requires more fuel to get up steam. On 
inclines ranging from 1 in 800 to 1 in 300 on part 
of the line, the driver can keep both water and 
steam steadily, and also reach his destination at the 
proper time, although having to use the injector con- 
stantly. On this journey the boiler evaporated 1150 
gallons of water, using 2640 lb. of coal, inclusive of 
| getting up steam. The time occupied in making the 
}run is unfortunately not given in the report. Objec- 
tions have been raised by the officials to structural 
details, such as the position of tanks, &c., and it is 
observed that the heat radiated from the boiler was 
inconvenient. In reference to these remarks, the con- 
structors point out that owing to the larger water 
contents of the new boiler, which holds 1200 gallons, 
it will require more fuel for getting up steam, but will 
| keep steam better, and they remark that no com- 
| plaints have been made about priming, though the 
| steam space is only 50 cubic feet and the water surface 
| 43 square feet, the barrel being completely filled with 
water. If priming did take place, it would certainly 
have shown itself when working the engine on a steep 
incline. Figs. 5 and 6 show designs proposed by 
Messrs. Schulz, Knaudt, and Co., for locomotive boilers 
with corrugated flues, the former to do away with 
' stay-bolts for the firebox shell, and the latter to build 
, barrel and box in one structure, without any stays or 
| front plate. Fig. 4 represents the comparative ap yA 
ration at different parts of the heating surface of a 
locomotive according to M. Lencouchez. Some further 
particulars will be found on this subject contributed 
to ENGINEERING by Mr. Urquhart in vol. xlvii., page 
156. 



























































Tue DANUBE AND THE Exse.—An attempt is being 
made to raise capital with a view to the construction 
of a canal between the Danube and the Elbe. 
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FISH NET-MAKING MACHINE. 

Ture Compagnie de Fives-Lille (Nord) show at the 
Paris Exhibition a machine for making fish nets, con- 
structed under the patent of MM. Galland and 
Chaunier. This machine makes with great regularity 
and rapidity nets resembling those made by hand, and 
equipped at each side with a selvedge, which may be 
made from finer or coarser yarn, either single or doubled. 
It is fitted with 150 shuttles, that is, at each revolu- 
tion it can make a row of 150 meshes. At its normal 
speed of 12 revolutions it gives a production of 150 x 
12 = 1800 meshes per minute. The dimensions of 
the meshes is variable between .79 in. and 2.76 in. on 
a side. This variation is easily effected by the dis- 
placement of the slide and ratchet lever which 
operates the feed motor. The maximum width of net 
which can be made varies with the dimension of the 
mesh. This dimension is 167 in. with 150 meshes of 
.79 in. side, and 584 in. for 150 meshes of 2.76 in. side. 
In place of a single width several narrower widths can 
be manufactured simultaneously, each with a selvedge 
at each side. Nets may be made of any length, and a 
counter is provided to show how many rows of meshes 
have been made. The net is made by warp and weft 
threads, crossing in such a way that the knots pro- 
duced are identical with those produced by hand. The 
machine stands on an area of 150 in. by 71 in. 

The fish net-making machine resembles in its general 
features the lace machine. It is composed of two 
frames, placed one at each end, and connected by 
longitudinal rails which support the bearings of the 
wrincipal shafts. The machine is driven by fast and 
one pulleys on a wormshaft which turns a longitu- 
dinal shaft furnished with a series of cams communi- 
cating the respective movements to the various parts 
of the knotting mechanism. This longitudinal shaft 
drives, by means of bevel gear, two oblique lateral shafts 
soe outside the frames, which communicate motion 

y means of cams to certain parts to be described 
later. 

The principal means for the formation of the knots 
are the following : 

1. Two bars, the one fixed and the other movable in a 
longitudinal direction, on which move the carriage or 
shuttles containing the weft threads, 

2. Two grooved cylinders, running the length of the 
net, and serving for the movement of the carriages 
upon the bar, 

3. A needle bar, carrying a number of-needles equal 
to that of the threads in the warp. 

4. A finger bar, carrying bent needles equal in 
nuwinber to the threads in the warp. 

5. A hook bar, a kind of saw blade having teeth of 
an appropriate shape, resting upon the finger bar, and 
receiving a longitudinal movement. 

6. A tube bar, furnished with small steel tubes of a 
— form, designed to guide and distribute the 
threads upon the needles and the fingers. 

7. A warp bean turning freely upon trunnions, and 
provided at each extremity with an adjustable brake. 
The warp threads are carefully wound on this beam. 

8. A thread guide having dents equal in number to 
the number of the warp threads. The objects of this 
guide are (a) to keep each thread in its respective 
position ; (b) to feed the required amount of thread at 
each traverse of the machine to form loops around the 
fingers and the needles for the shuttles to pass through ; 
(c) to draw back the slack thread when the fingers rise 
to cast the knots off the needles; and (d) to tighten 
the warp to lock the knots. 

9. Three drawing rollers covered with india-rubber. 

10. A beam on which the net is wound as it is made. 

Referring to the engravings on page 385, it will 
he seen that the warp threads from the beam pass 
through the dents of the cylinder thread guide, and 
join the knots already made in passing in the tubes at 
the right of the fingers and the needles. The tube 
bar rises in making a slight movement of translation 
to the left, and makes each tube pass very near to, 
and at the left of the corresponding needle and finger ; 
it effects a movement from left to right, then it re- 
descends to its place, carrying the tubes to the right of 
the needles re | the fingers. The threads have thus 
formed, in passing round the fingers and needles, a 
series of triangular loops having one thread to the left 
and two B sem to the right ; through these loops the 
shuttles pass. 

When the shuttles have traver:ed the loops thus 
formed, the second thread on the right of each loop is 
drawn to the left by the movement of the hook bar. 
The shuttles then return to their original positions, 
traversing afresh the loops, but this time passing the 
weft thread to the right of the warp thread which has 
been displaced by the hook bar. During this time, and 
as soon as the shuttles have traversed the new loops 
the hook bar returns to its former position. The knots 
are thus made. The finger bar then rises and casts off 
the loops 3 the needles. The thread guide tightens 
the knots by a rapid descending movement, which 
produces a strong tension in the warp, during which 
the shuttles, which had risen to their first position, 
descend to feed the small amount of thread necessary 





for the locking of the knots. The knots being 
tightened the needles release them, moving backwards 
a little, and thus allow the line of knots to rise under 
the action of the drawing rollers. The amount of 
take-up is equal to the desired length of mesh. 

The same operations are repeated indefinitely ; only 
the shuttles, whose movement is guided by a bar, pass 
once in the loop to the left, and next in the loop to the 
right ; that is to say, each weft thread interlaces and 
knots itself alternately with the two adjacent warp 
threads, thus forming the net. 





STORAGE BATTERIES. 
To THE Eprror oF ENGINEERING. 

Sir,—In ENGINEERING of September 27, in the report 
of remarks made on General Webber's paper, read before 
the British Association last month, relating to central 
stations for electric lighting by storage batteries, I am 
reported to have said ‘‘ King’s system had failed at Mill- 
wall on account of the batteries.” I did not say this. On 
the contrary, I expressed great satisfaction with what I 
had seen at Millwall, and, of course, the batteries there 
used are as good as any in the market. I did express an 
opinion that the failure at Colchester some years ago was 
ae A to the batteries, but these were not of the E. P. 8. 
make, 

Trusting that you will publish this correction in your 
next issue, 

Tam, yours faithfully, 
GEORGE ForBEs. 
34, Great George-street, Westminster, October 1, 1889. 








WATER GAS. 
To THE Epitor OF ENGINEERING. 

Sir,—Will your correspondent, General Webber, have 
the gocdness to state whether or not the so-called Dowson 
gas is not simply ordinary steam-jet producer gas made 

rom coke, and is no more water gas than any other pro- 
ducer gas? Apparently General Webber does not under- 
stand the characteristics of water gas. I should advise him 
to read the book on gaseous fuel published by Whittaker. 


Yours truly, 
September 30, 1889, J. W. VIcKERs, 





FIRE ESCAPES. 
To THE Epriror oF ENGINEERING. 

Str,—In a recent issue you illustrate and describe a 
fire escape invented by Mr. G. Bowack, under date 
December 1, 1886, No, 15,707. I hold a patent for ‘‘ Im- 
provement in Fire Escapes,” which you will see, by 
inclosed illustration, is precisely the same invention as 
you describe, only more mechanically perfect in its con- 
struction. 





One of the allowed claims in my specification is: ‘‘ The 
construction of a friction pulley block with universal and 
automatic action, which shall, by means of the weight of 
the person being lowered, cause the rope rove through it to 
become nipped between one or other of the pulley wheels, 
and the block or other arrangement on the shackle.” 

I inclose a small block with same engraved, and would 
feel much obliged by your giving insertion to same with 
above in ENGINEERING. 

Yours truly, 
E. B. Weruerep, Lieut.-Colonel. 

Woolwich, September 18, 1889. 





THE TRIALS OF ENGINES OF 
8.8. ‘“METEOR.” 
To THE Eprror oF ENGINEERING. 

Str,—When reading the report on the Meteor trials, 
a point occurred to me which I have not hitherto seen 
noticed, but which seems deserving of some attention. It 
concerns the jackets, which are described as draining into 
pockets provided with gauge glasses, and it is stated 
that during the trial water was always kept in sight in 
these glasses. This would indicate that only water was 
discharged, so that any air brought over with the steam 
would accumulate and mighs after some time interfere 
with the efficiency of the jackets. May not this action 
account for the anomalous results experienced with 
jacketted cylinders, and justify the method of taking the 

whole steam supply through the jacket? 
There is reason to believe that air accumulating in this 
way is the cause of the variable results often experien 
in the working of steam-heated evaporators, and is also 





the reason for the ebullition in large multitubular heating- 
ns not occurring uniformly over the whole heated sur- 
ace, but being localised, now on this side, now on that, or 
travelling round the pan. Many such pans are used for 
sugar purposes, heated with steam below atmospheric 
pressure, requiring a pump to withdraw the condensed 
steam. It is found that Ae pumps require to be made 
very many times the capacity of the water to be dis- 
charged, in order that they may also withdraw any air or 
incondensable vapour from the steam space. 

I offer the suggestion for what it is worth, and should 
like to have the opinion of any of your readers who are 
interested in such matters as to the proper position for 
the air-cock in such vessels. It iscommonly placed at the 
top, under the impression that air rises in steam as in 
water, though the opposite should be the case, judgin| 
by the greater weight of the air, or would it be diffus 
equally throughout the steam space? Another question 
is, whether the water of condensation would re-absorb the 
air with sufficient avidity to render any special means for 
its removal unnecessary ? 

Yours truly, 
METEORITE. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—There was further excite- 
ment in the pig-iron market last Thursday morning, and 
a large amount of business was done in warrant iron. 
The withdrawal of a large quantity of iron, amounting to 
1470 tons, from the public warrant stores, on the preced- 
ing day, had a very decided effect on the course of the 
market. The price of Scotch warrants went up 4d. per 
ton, to 49s. 2d., the best price paid in the year 1882, and 
topping the highest uotation of 1883 by 2d. perton. On 
the commencement, however, of an advance in the Bank 
rate, there was a reaction, but only the early gain was 
lost, and the close for Scotch iron was the same as on the 
et day. The closing settlement prices were— 
Scotch iron, 48s. 104d. per ton ; Cleveland, 45s. 3d. ; Cum- 
berland hematite iron, 56s. 104d. per ton. The excite- 
ment was continued on Friday, and the course of war- 
rant iron was watched with keen interest. A very large 
amount of business was done at higher prices, the advance 
being the largest in one day for along time back. Scotch 
iron closed 94d. per ton over Thursday’s price, and 
reached to within 4d. of 50s. The price of Cleveland 
iron improved 4d. per ton, and that of hematite 
iron went up 8d. per ton. The advances over the 
week were equal to an improvement in the value of 
stocks of Scotch iron to the extent of 100,500/. At 
the close of the market the settlement prices were— 
Scotch iron, 49s. 74d. per ton ; Cleveland, 45s, 6d, ; hema- 
tite iron, 57s. 6d. per ton. Monday’s market showed a 
continuance of the buoyancy, and a large amount of busi- 
ness was done in warrant iron. Scotch iron got up in 
price to 50s. 1d. per ton cash, and closed at 50s. 0d. per 
ton buyers, being an advance of 5d. on last week’s closin 
quotation. Cleveland iron closed 4d. per ton down, an 
hematite iron 4d. per ton up. Over the month of September 
the rise was, respectively, 3s. 5d. (Scotch) per ton, 
2s, 114d., and 1s, 104d. The settlement prices were — 
Scotch iron, 50s. per ton ; Cleveland. 45s. 6d.; hematite 
iron, 57s. 6d. per ton. One or two special brands were 
further advanced in price. The market was again some- 
what excited yesterday (Tuesday), and some heavy selling 
of warrant iron was done by speculative buyers to realise 
profits. The continued weakness of the stock markets, 
the fears as to dearer money, and a 6 per cent. carry-over 
rate, seemed to cause a desire to secure profits; but not- 
withstanding the quantities of iron offered, the decline in 
prices did not amount to the day’s gain. The closing 
settlement prices were—Scotch iron, 49s. 9d. per ton ; 
Cleveland, 45s. 14d.; hematite iron, 57s. 3d. per ton. 
The market was weak to-day, down to 49s. 5d. being 
accepted during the forenoon for Scotch iron. In the 
afternoon, however, the price improved to 49s. 8d. per ton 
each. Cleveland iron was quoted at 45s. 2d. per ton 
cash sellers, and hematite at 57s. 2d. per ton sellers. 
The recent extraordinary advance of the price of Scotch 
pig iron is largely, if not entirely, due to the enormous 
demand for home consumption and the prospect that 
more iron is likely to be shipped, although so far the 
returns are not very favourable. An interesting feature 
that has lately shown itself is the fact of outside specu- 
lators coming more freely forward, and this, combined 
with the attempt on the part of those dealers who are 
oversold to cover, has intensified the advance. The num- 
ber of blast furnaces in actual operation is still 84, as 
compared with 87 at this time last year. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
10,523 tons, against 11,609 tons in the ee 
of last year. They included 800 tons for the United 
States, 2494 tons for Canada, 115 tons for India, 500 tons 
for Australia, 120 tons for France, 210 tons for Italy, 
1095 tons for Germany, 800 tons for Holland, 170 tons for 
Belgium, 100 tons for Spain and Portugal, 380 tons for 
China and Japan, smaller quantities for other countries, 
and 3294 tons coastwise. e following are the current 
prices to-day for several brands of makers’ No. 1 iron: 
Summerlee, 67s. 6d. per ton; Coltness and Langloan, 
67s. ; Calder, 65s. ; Gartsherrie, 64s. ; Glengarnock and 
Ardeer, 62s. 6d. ; Carron (select), 65s. f.o.b. at Grange- 
mouth ; Shotts (Leith), 66s. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 1,002,376 tons. 


Foreiyn and Colonial Shipments of Machinery, cc., 
from the Clyde.—The shipments of machinery, &c., for 
foreign and colonial ports, from the Clyde, reported last 
week, included the following: Marine engines, sugar- 


ced | making and other machinery, chiefly for Demerara, Cuba, 


Bahia, Chili, Sydney, Calcutta, New York, Singapore, 
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and Buenos Ayres, valued at 35,800/.—the largest for one 
week for a long period back; sewing machine parts for 
Italy, Bordeaux, Cadiz, Oporto, and Bilbao, of the value 
of 8215/.; blooms, plates, bars, sheets, and other steel 
goods, valued at 9100/.; pipes and other castings, plates, 
sheets, bars, tubes, and miscellaneous iron manufactures 
of the value of 30,500/. 


The Steel and Malleable Iron Trades.—The steel and 
malleable iron trades of the West of Scotland continue to 
experience the greatest prosperity. Orders for all classes 
of work are numerous, one of the features just now bein 
the unusual demand for bridgework material. New an 
advanced list prices have just been scheduled. Steel boiler 
plates are quoted 9/. 5s., ship plates 7/. 15s., and 7/. 17. 6d., 
ship angles 67. 15s. Common iron bars are up to 6l. 15s. 
and best bars to 7/. 15. Every work in the district is 
engaged on double shift, and no machinery is idle, unless 
where through furnace eccentricities the supply of steel is 
temporarily suspended. The prices mentioned for steel 
generally show an advance of 2s. 6d. to 5s. per ton. 


Clyde Shipbuilding Trade: Launches in September.— 
This branch of local industry was exceedingly busy and 
notably free from labour disputes during the month just 
closed, with the result that the output of new shipping 
was very heavy, amounting to twenty-four vessels of an 
aggregate of 41,225 tons gross register, being an increase 
of 4125 tons over the output in September last year, and 
24,345 tons over that of September, 1887. This is the 
largest output for the month of September ever recorded, 
being even larger than that of the corresponding month 
of 1884, hitherto the highest record. This fact is specially 
notable when the large output of August is also taken 
into account. For the nine months now passed the output 
has been 239,966 tons, being 50,283 tons more than in the, 
same period of last year, and 99,096 tons over the output 
of the same period in 1886, but still 52,724 tons under the 
output of the nine months of 1883—the best year in the 
Clyde shipbuilding trade. A very large proportion— 
fully one-third—of the tonnage launched was for foreign 
owners. A gunboat for the British Admiralty—the 
Sparrow—was amongst the month’s launches, and the 
other steamers ranged from 3400 tons downwards. The 
launches also included a sailing vessel of 2800 tons and 
one of 2600 tons. 


Glasgow Central Railway—Important Contract.—Messrs. 
John Paterson and Son, 5, Dixon-street, Glasgow, have 
secured the contract for the first section of the intercept- 
ing sewers in connection with the Glasgow Central 
Railway, and the contract price is about 45,0007. The 
work refers to that part of the line east of the central 
part of the city, and two main intercepting sewers are 
provided for. The large drain for the upper part of the 
city is intercepted in Castle-street at Parliamentary-road, 
and the new sewer led along that thoroughfare, thence 
along Bath-street, down Hope-street, and there it joins 
another main, which comes from High-street, along 
Ingram-street, Queen-street, St. Vincent-place, Gordon- 
street, to Hope-street. The joined sewers pass along 
Cadogan-street, and down Pitt-street to the outflow at 
M‘Alpine-street. The sewers will be formed of brick and 
cement, and will vary in diameter from 3 ft. to 7 ft., while 
he outflow is 10 ft. by 7ft. It is expected that the speci- 
fications for the construction of the line itself will be 
issued shortly. The work, it is said, will be let in four 
sections. Messrs, G. M. Cunningham, Edinburgh, and 
Charles Forman, Glasgow, are the engineers. 


Electric Lighting for Dundee.—A short while since 
several of the Dundee Gas Commissioners were sent to 
London, Paris, and other cities for the purpose of studyin 
the various systems of electric lighting that are regarde 
as the most successful. They made a preliminary report 
to a committee of the Gas Commission on Monday, and 
they were unanimously of opinion that the Commission 
should acquire power to peal. the electric light and pre- 
vent any private firm or company undertaking the work. 


Falkirk and Larbert Works.—These works, the con- 
struction of which commenced a few months since, have 
made rapid progress, and yesterday they underwent a 
sort of semi-official inspection by the Water Trustees, 
together with the engineer, Mr. W. R. Copland, Glas- 
gow, and a number of invited guests. There are three 
reservoirs, one of which is about 80 acres in extent, 
with a storage capacity of 250,000,000 gallons. The others 
are of smaller size. For the completion of the works 
there will be required about 4000 tons, or 25 miles of pipes 
which are being supplied by Messrs. D. Y. Stewart an 
Co., Glasgow, who are the contractors for the whole of 
the works. 


Gas Coal Contracts.—Last week the coal-purchasing 
committee of the Glasgow Gas Trust concluded contracts 
for —_——— of 100,000 tons of coal supplementary to the 
still larger purchases made in the aah of May. Since 
then prices have advanced, and it is understood that the 
contracts just closed have been made at an average of 


* about 1s. per ton up. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
good attendance on ‘Change and speculators were anxious 
to purchase but sellers were by no means very desirous of 
doing business. The tone of the market was very cheerful, 
but as a matter of fact quotations were rather easier than 
on the previous day in sympathy with the Glasgow 
market. During the past week, however, prices of pig 
iron have risen 9d. to 1s. per ton. The general quotation for 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron is 
now 45s. 6d. per ton, and buyers freely offer 45s. 3d., but 





are only able to secure very small odd lots at the latter 
figure. Many makers will not accept less than 46s. for 
prompt delivery of No. 3, and for the first quarter of next 
year 46s. 6d. is asked. On Monday night Messrs. 
Connal and Company, the warrant storekeepers, had in 
stock at Middlesbrough 175,856 tons of pig iron, being an 
increase of 7 tonson the week. It is some time since there 
has been any increase in the stocks, and this small addition 
is not regarded as a matter of any moment. East coast 
hematite iron is in good demand at 57s. 6d. per ton. 
Manufactured iron is in better request. Common bars are 
61. 10s., angles 6/. 5s., and plates 6/. 10s., all less the usual 
discount for cash. The demand for steel is improving, 
but quotations are unaltered. 


Sale of Forge Works.—The Stockton Forge Works, 
which for some time past have been held and carried on 
by the trustees of Mr. M. B. Dodds, have been purchased 
by Mr. William Dodgson as a going concern on behalf of 
the Engineering Supply Company, Limited, of Stockton. 
The works stand on five acres of land and include two 
large foundries, forge, and bridge yard, with the necessary 
fitting shops, offices, &c., the whole being well adapted 
for turning out first-class work. 


_ Engineering and_ Shipbuildin7.—These two important 
industries are very active, and large numbers of very fine 
vessels are daily being launched on the northern rivers. 


The Coal and Coke Trade.—The fuel trade is as brisk 
as ever, inquiries are numerous and quotations are fully 
maintained. Coke is still scarce and some difficulty is 
experienced in obtaining a sufficient supply to meet im- 
mediate requirements. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Local Limited Companies.—At the annual meeting of 
the Staveley Coal and Iron Company, Limited, the 
chairman stated that during the past year the profits 
have been 20,000/. more than in that preceding, and the 
dividend 10s. per share higher. The dividend for the 
past year is at the rate of a per cent., being the highest 
aid since 1877. The shareholders of the Sheepbridge 
‘oal and Iron Company, Limited, are receiving a divi- 
dend of 2 per cent., being the first one since 1881. The 
chairman stated at the annual meeting that the books of 
the company were now filled with remunerative orders, 
and prospects were cheering.—Messrs. C. Cammell and 
Co., Limited, announce an interim dividend of 5 per cent. 


Competition in Agricultural Machinery.—The Leeds 
manufacturers of agricultural machinery and implements 
have agreed to join in the movement for advancing prices 
5 per cent., and it is expected that this agreement will 
nt snl the competition which for five years past has been 
so disastrous to the trade. 


Advance in the Price of Iron.—Iron has again gone up 
in the local market, common bar realising 7/. 12s. 6d. 
and other descriptions in accordance. Delivered in the 
district, hematites are now quoted at 64s. to 66s. per ton ; 
common forge at 50s. and foundry iron at 54s. These 
prices show an enormous rise on the year. All classes of 
ironworkers in the district are well employed with orders 
coming in steadily at the advanced rates. Makers, now 
that old contracts are worked out, are commencing to 
benefit by the improvements. The new rule as to over- 
time in the ironfounding department is not giving satis- 
faction to the employers. 


Government Orders.—The orders which have from time 
to time been given to Sheffield houses by the English, 
Russian, and Spanish Governments, are keeping the 
houses engaged on armour plates and the making of heavy 
ordnance fully employed. Messrs. C. Cammell and Co. 
are now sending out armour plates for the Russian war- 
ships the Twelve Apostles and the Emperor Nicholas L., 
and others for the Spanish Government are being made 
by both the Sheffield establishments. For steel projectiles 
there is a steady demand, mostly on the part of the 
English authorities. 


The Coal Tade.—This week prices of household coal 
have been advanced 1s. per ton. The second advance of 
5 per cent. is now due to the miners. The demand for 
steam coal is very steady, both for local use and export, 
—_ most of the collieries are now employing their hands 
full time. 


. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has continued active. 
The best qualities have made 13s. 6d. to 14s. ; good dry 
coal, 12s. 6d. to 12s. 9d. ; and Monmouthshire, 11s, 6d. to 
lls. 9d. per ton. Patent fuel has continued in good 
demand, But prices have shown a slightly upward ten- 
dency. Coke has been firm at fully late rates. 


Coal Tips at Bristol.—At a meeting of the Dock Com- 
mittee of the Bristol Town Council on Monday, the ques- 
tion of an experimental coal tip came again under 
consideration. A draft report was presented to the com- 
mittee, but its consideration was deferred until next week. 
It will be necessary to have a special meeting of the 
council at as early a date after October 1 as may be con- 
venient, and then the proposal, if approved, will be sub- 
mitted at a town’s meeting in the Exchange, the scheme 
involving an application to Parliament. The tip will be 
erected, if a Bill is obtained, at the junction lock between 
Cumberland Basin and the floating harbour. A connect- 
ing railway will be rather over half a mile long, with 
sidings. A sum of 20,000/., mentioned by the chairman 
of the Docks Committee at the last meeting of the 
council, is the estimated cost of the extension of the har- 
bour railway and the proposed sidings, as well as the 





erection of the lift. The scheme, so far, does not include 
a railway on the north side of the harbour, but the advisa- 
bility of making such a line has been brought before the 
committee. 


West Gloucestershire Water Company.—The engineer 
reports: ‘‘The works, which continue to be economically 
managed, are in good order and condition, and the supply 
of water has been satisfactorily maintained during the 
past half-year, to the rapidly increasing number of the 
company’s customers. The extensions made durin 
the past half-year have raised the number of houses passe 
by your mains from 2600 to 2900, but this is still less than 
one-fourth of the estimated number of houses within the 
limits of the company’s district of supply. Further 
extensions are urgently demanded, and I trust the neces- 
po | capital will be forthcoming for the purpose, because, 
as I previously remarked, the distribution pipes are the 
great dividend producers, andthere are many extensions 
which would yield an annual revenue of from 20 to 25 per 
cent. on the outlay required for them.” 


Tramways in the West.—The construction of the 
Weston-super-Mare, Clevedon, and Portishead tramway, 
is being rapidly pushed forward, especially on the sections 
between the latter places. 

Milford Docks.—These docks can now receive the largest 
vessels afloat. The directors, however, have deemed it 
advisable to defer the opening of the docks until they are 
able, at the same time, to inaugurate Transatlantic traffic. 
If Atlantic liners are to come to the docks the Great 
Western Railway Company will have to afford more 
encouragement to the undertaking than it has hitherto 
conned disposed to extend to it. 


The Telephone in the West.—In consequence of the 
action of the Post Office in opening its telephone system 
for public use and establishing a charge of 6d. per three 
minutes’ conversation between any of the principal towns 
in South Wales, the Western Counties and South Wales 
Telephone Company (which has about 500 renters in the 
district) has reduced its terms for communication between 
Swansea, Briton Ferry, Llanelly, Neath, Barry Dock, 
Cadoxton, Newport, Pontypool, Tation Aberdare, and 
Cardiff to 6d., instead of 9d., as hitherto charged. 

Wire Ropemaking at Cardif.—Sir G. Elliott and Co. 
are now manufacturing at Collingdon-road, Cardiff, one 
of the largest wire ropes which has ever been turned out 
from their extensive works. The rope, which is 6000 
yards in length, and 3§ in. in circumference, is being 
made for the Melbourne Street Tramways Company, ont 
will be used for hauling the company's trams. The 
centre is formed of Manilla hemp rope, 3 in. in diameter, 
and twisted round these are six strands of fifteen wires 
each. This rope will be worked by an engine placed at one 
end of the line. 


Wages at Cyfarthfa.—The managers of the Cyfarthfa 
Steel Works have, it is understood, conceded an advance 
in wages to steelworkers’ mechanics of 5 per cent., as 
from the beginning of September, and 24 per cent. addi- 
tional in October. This is similar to the concession made 
at several other steel works in Monmouthshire. 


Briton Ferry Iron Works.—These works have been pur- 
chased by Messrs. Struvé, Taylor, Sims, and Roberts. 
The purchasers will form a company to work the blast 
furnaces, put up steel plant, &c. 


Pembroke and Tenby Railway.—This company has 
declared a dividend at the rate of 2 per cent. per annum 
upon its preference shares for the half-year ending 
June 30. The position of the company is improving to 
some extent, as the expenditure is decreasing, while the 
receipts are increasing. The line has now been laid 
throughout with steel rails. 





Rats 1N Bercium.—The administration of the Belgian 
State Railways has ordered a lot of 15,000 tons of Goliath 
rails, making in all 30,000 tons ordered in three years. 





On THE HARDENING AND TEMPERING OF STEEL.— 
Errata.—We have to make the following corrections in 
our abstract of Professor Roberts-Austen’s lecture on the 
above subject, published last week. Page 378, first 
column, line 14 from bottom, ‘‘ Tassier” should be 
‘*Lavosier ;” and in the second column, same page, line 
16 from bottom, ‘‘ Raymond Sully” should be ‘‘ Raymond 
Lully ; finally, line 11 from end of abstract, the sentence 
‘that methods which involve working at high tempe- 
ratures are not necessarily inaccurate,” should read “are 
necessarily inaccurate.” 





AUSTRALIAN IrRIGATION.—The Chief Secretary of Vic- 
toria recently visited the Mildura irrigation colony on the 
Murray, and he appears to be satistied with the progress 
of the settlement. The advancement of Mildura during 
the twenty-two months it has been in the hands of the 
Messrs. Chaffey has certainly been surprising. Less than 
two years since the site was virgin soil; low sandy rises 
covered with mallee, interspersed with occasional blue- 
bush plains. Now there is a town of more than 400 
inhabitants, with substantial buildings of wood and 
brick. The water channels are sufficiently advanced to 
enable water to be supplied to the whole of the lands 
actually under cultivation. The permanent engineering 
works, which are of a substantial character, are also 
making good progress towards completion. The number 
of purchasers of land is about 500; some 5000 acres have 
been well cleared, and 3000 acres graded, cultivated, 
and planted, or prepared for planting or cropping. The 
total expenditure made by Messrs. Chaffey in connec- 
tion with the works is stated to have been nct less than 
90,0002. 
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VERTICAL COMPOUND ELECTRIC LIGHT ENGINE AT THE EIFFEL TOWER. 
AND CO., ENGINEERS, PARIS. 


CONSTRUCTED BY 


On previous occasions we have described in some 
detail the electric lighting installation of the Eiffel 
Tower. We return to the subject to-day only to 
supplement what we have already written, by illus- 
trations of the dynamo producing the current, and of 
the motor employed. The dynamo is placed inside 
the south pier, and is of the Sautter-Lemonnier type 
known as the triplex, with six poles; at a speed of 
800 revolutions it furnishes a current of 600 ampéres 





MM. SAUTTER, LEMONNIER, 


and 75 volts. The motor is of the ‘‘ Amiral Baudin ” | which this engine and dynamo form part, we refer our 
type; it is a vertical compound engine, driving the| readers to previous articles (see ENGINEERING, vol. 
dynamo by means of a belt ; the high-pressure cylinder | xlvii., page 701 ante). 

is 10.23in. in diameter and the low-pressure 14.96 in. ; | 
the length of stroke is 7.87in. At the normal 
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a) | CANADIAN Rattwars.—The Portage la Prairie extension 


sure of 71 1b. per square inch, and with a speed of 350 | if : : 

revolutions, it furnishes 45 horse-power, which can be | pee nh er _ pee 3 tt Ag patbones 
increased easily to 70 horse-power with a higher steam | a contract for the construction of the Port Arthur, Duluth, 
pressure. For further details of the installation of! and Western Railway. 








ENGINEERING, Ocroser 4, 1889. ae] 











ENGINES AND BOILERS OF THE T 
CONSTRUCTED BY MESSRS. DUNSMUjR 


(For Descriptio 






———— oo 





_— 






















I + a Serviee 
== suum, || puuuunemeesnee SORENESS ATES, | OR AER AT tank 
f | i|; es wa 
i| ite | { | ~— Goll 
canines | boeicatena — == 
a —- | ieeiiitea 

(| cc |) 

| 

| 

| 

| 

—— —— -—— — 







>: I ns en | alien 


A Steahi 1% 







Exhaust A 














Steam/ wind 


J Exhaushi29e Nf ig ats ee ee 
11N° 33. 
f, <=> x 3 





Galley 






Dynamo Engine 


Steam 
Exhaust 14 











2" Sea blow off 























Pi The 











hy, 





su 
~ 


I 
ee 


4 






2 

== 

! 
wh. 


- 
be -/Bie 


2” Sea blow off 













| 
| 
| $ 
| - k 
j S 8 = 
3s 
2s 
26 
s 

















© TWIN-SCREW STEAMER “MODJESK 4.” 
[UIR AND JACKSON, ENGINEERS, GLASGOW. 


scription, see Page 409.) 































































Starboard 









































Frame & 



























































Frame 29 Looking Aft 


ap 



























| : ay Starboard 


bam mr nnni ay sede =o eK 
. | ; \ — = es 8 oe a — 





















































looking forward. Frame 58 —" Looking forward. 














| 

















__Ocr. 4, 1889.] 


ENGINEERING. 


401 














AGENTS FOR ‘“ ENGINEERING.” 


Brruin: Messrs. A. Asher and Co., 5, Unter den Linden. 
CaucuTta: G. C. Hay and Co. 
EDINBURGH : John Menzies and Co., 12, Hanover-street. 
France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
7 Paris; M. Em. Terquem, 31>is Boulevard Hausmann, 
aris. 


Guascow: William Love. 
Iraty: U. Hoepli, Milan. 
Lzipzie: Alphons Dir. 
F. A. Brockaus. 
LIVERPOOL: Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, Deansgate. 
MELBOURNE: Melville, Mullen, and Slade, 262/264, Collins-street. 
OsTEND: Kirkland and Cope. 
RorreRDAM: H. A. Kramers and Son. 
= States: Sole Agent, W. H. Wiley, 15, Astor-place, New 
ork. 
Vienna: Lehmann and Wenzell, Kirntnerstrasse. 








NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American oe to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GILBERT, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our Sole Agent for the United 
States, Mr. W. H. Wiley, 15, Astor-place, New York. The prices 
of Subscription (payable in advance) for one year are: For thin 
(foreign) re edition, 11. 16s. Od.; for thick (ordinary) paper 
edition, 2/. 0s. 6d., or if remitted to Mr. Wiley, 9 dollars for thin 
and 10 dollars for thick. 





ADVERTISEMENTS, 

The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
6 p.m. on Th y. Inconsequence of the necessity 
for going to press rer gw | a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 4 p.m. on Wednesday after- 
noon in each week. 


SUBSCRIPTIONS, HOME AND FOREIGN. 

The prices of Subscriptions to ENGINEERING for Twelve 
Months, z able in advance, post free (including Double Numbers), 
are as follows: 


For the United Kingdom................ £1 9 2 
For India, Ceylon, the Straits Settlements, China, and Japan :— 


For thin paper copies........ £2 0 6 
thick - - 42 7 8 


For countries included in the Postal Union :— 
For thin paper copies. . . £116 0 
thick 





” ” 





All accounts are payable to the publisher, Mr. CHARLES GILBERT. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.C. 

Foreign Subscriptions, when sent by Post Office Order, should 
be advised to the Publisher. 


Office for Publication and Advertisemen Nos. 
35 and 36, Bedford-street, Strand, London, W.C. 


TELEGRAPHIC ADDRESS—ENGINEERING, LONDON. 
TELEPHONE NuUMBER—3663, 


ENGINEERING is registered for transmission abroad. 





READING CAsEs.—Reading eases for containing twenty-six num- 
bers of ENGINEERING may be had of the publisher or of any news 
agent. Price 6s. each. 


NOTICE.—ENGINEERING is placed gratuitously at the dis- 


posal of visitors to the Exposition Universelle de 1889 at Paris 
at the ‘‘Bureau des Renseignements Commerciaux, & la Section 
des Colonies frangaises, Esplanade des Invalides.” 





CONTENTS. 
PAGE | PAGE 
Typewriters at the Paris The Railways in India .... 401 
MADIGION oc sccceercece 385 The Weather of September, 
The British Association .... 386 1889 .............. esse 402 


The Iron and Steel Institute 390 The Menier Chocolate Fac- 
Experimental Van ; Western tory at. the Paris Exhibi- 
ilway of France (Iilus.) 394 tion (llustrated) ........ 402 
Locomotive for the Britinig The Saint Chamond Com- 
Railway (IUustrated) .... 395 pany at the Paris Exhibi- 
Wood - Working Machinery tion (Illustrated) ........ 402 
at the Paris Exhibition The Water Supply of the 
(Tlustrated) ......6055-- 395 Paris Exhibition (Jl/us.).. 404 
Combined Vertical Lathe PON cc octiuaccnedducdaan 405 
and Boring Machine (I1/- Shipbuilding and Engineer- 
Rr ere ing Industries in Scotland 406 
Knaudt and _ Pohlmeyer's IIR eo. cdca tesanicwed 407 
Locomotive Boiler (Zilus.) 396 Launches and Trial Trips .. 407 
Fish Net-Making Machine Compound Forging Press 


(ERGGVEEEE) «00 ccccesce 308 || (Tustrated) ......20-20 408 
Storage Batteries .......... 398 Twin-Screw Steamer ‘‘ Mod- 
Lo NR ee 398  jeska” (Illustrated) ...... 409 
Fire Escapes (Illustrated).. 398 Industrial Notes .......... 410 


The Trials of Engines of s.s. The Progress of Photography 411 
SEN cteess cute .. 898 The Paris Exhibition Awards 413 

Notes from the North...... 398 The Thomson Electric Weld- 

Notes from Cleveland and Ba, ECCS 413 
the Northern Counties .. 399 The Strength of Alloys at 

Notes from South Yorkshire 399 Different Temperatures.. 414 

Notes from the South-West 399 ‘‘ Engineering” Patent Re- 

The Electric Light on the cord (Illustrated)........ 415 
WARS TOW .cccts cesses 400 


With a Two-Page Engraving of the ENGINES AND BOILERS 
OF THE TWIN-SCREW STEAMER “ MODJESKA.” 











NOTICE OF MEETING. 

Society or EnGingers.—The next ordinary meeting of this 
Society will be held at the Town Hall, Westminster, on Monday, 
October 7th, when a paper will be read on “ Pin-Connected v. 
Rivetted Bridges,” by Mr. J. H. Cunningham, Assoc. M. Inst. 
C.E., M. Am. Soc. C.E. 





ENGINEERING. 


FRIDAY, OCTOBER 4, 1889. 


THE RAILWAYS IN INDIA. 

At the end of the year 1888-89 there were 
15,245 miles of railway open in India. During the 
year 886 miles were opened, but certain branch 
lines were closed, and consequently the net gain was 
only 862 miles. This increase is about the average 
of several years past, although it falls considerably 
below that of 1884-85, and of 1886-87. The accom- 
panying Table shows the rate of growth of our 
Indian railways, a growth which, though some- 








Length of Railways Open in India 














Year. Length of Line Open. Increase. 
1853 204 
1854 71 51} 
1855 170 99 
1856 272 102 
1857 288} 15 
1858 | 428 140 
1859 | 626. 197 
1860 839. 213 
1861 | 1,587 748} 
1862 2,335} 748 
1863 2,550 215: 
1864 | 2,966: 416; 
1865 | 3,372 405 
1866 | 3,568: 196 
1867 3,936 368 
1868 4,016 79 
1869 4,294 278 
1870 4,775 481 
1871 5,077} 302 
1872 5,370} 3 
1873 5,695 325} 
1874 6,227} 6324 
1875 6,519 291} 
1876 6,833 314 
1877 7,322} 489 
1878 8,212 890: 
1879 8,492} 280} 
1880 9,308 816} 
1881 9,872 5644 
1882 10,145 273 
1883-84 10,780: 634} 
1884-85 12,0004 1220 
1885-86 12,3754 375 
1886-87 13,386 10104 
1887-83 14,377 991 
1888-89 15,245} 868} 











what. fitful, exhibits a steady tendency to be- 
come greater as the years go by. Turning to the 
future, we find that sanction was given during 
the past year for 637 miles of new line, and that 
the projects already ratified cover 2262 miles. But 
in spite of all thatis being done the entire railways 
of India, both actual and projected, do not equal 
in length those of the United Kingdom. Yet rail- 
way enterprise in India is successful enough, in 
spite of hundreds of miles of military and strate- 
gical lines which were constructed without any 
expectation of ever realising a dividend. Last year 
the net revenue realised was 9,89,01,275 rupees, 
giving a return on open-line capital expenditure, 
including steamboat services and suspense accounts, 
of 5.12 per cent., Excluding steamboat service, the 
amount was 9,87,52,959 rupees,* yielding 5.32 per 
cent. on the capital. It is needless to say that this 
is far above the average returns of English railways. 
Unfortunately for itself, the Government of India 
does not own the best paying part of the system, 
while, of course, all the military lines belong to it. 
Hence it makes a loss, which for the year 1887-88 
amounted to 1,97,54,770 rupees—at least, on paper. 
A part of this sum is really devoted to amortisation 
designed to reproduce the capital of certain lines 
after aterm of years. Another source of loss, which 
is quite independent of railway working, is the high 
rate of interest paid to the shareholders of the 
guaranteed lines. Four and three-quarters per 
cent. has to be paid in gold on 57,913,4571. ; the 
rate of exchange brings this up to about 7 per cent., 
and consequently the Government finds itself called 
upon for 87,87,989 rupees. This accounts for 
nearly half the annual loss, and although a serious 
enough item of itself, helps to show how generally 
remunerative the Indian railways are. 

In the face of such figures it is difficult to under- 
stand the apathy which characterises our railway 
policy in India. and it furnishes food for reflection 
for those who clamour for the Government to take 
over the lines in this country. We seea number of 
paying trunk lines with very few feeders, and the 
question arises why these latter arenot made. Pro- 





* We give the amount in rupees in preference to ster- 
ling. en a t part of the lines were built the 
rupee was sol A gp now it has declined nearly to 1s. 4d. 





bably because if considered individually many of them 
would not pay, and the official mind refuses to take 
cognisance of the secondary advantages which 
follow from increased traffic on the main lines. 
Practically the entire system is under Government 
control, the lines being classed as (1) State imperial, 
(2) State provincial, (3) guaranteed, (4) assisted, 
(5) foreign, and (6) native states. The foreign lines 
are practically of no account, and thus it will be 
seen that all the others are subject to State influ- 
ence to a greater or less extent. The extensions 
which are projected, or are now under survey, are 
many of them prompted by military motives. One 
of the most important is in Burmah, where military 
and commercial considerations walk hand in hand. 
Trains have now been running for some time to 
Mandalay, and a survey is being made up the Mu 
Valley for the construction of a railway from 
Sagain, on the right bank of the Irrawaddy, 10 miles 
below Mandalay, to Mogaung, with a branch to 
Bhamo. This will carry the lines right up into 
the northern part of the country, and will open 
up rich and populous districts from which a steady 
stream of traflic may be expected. Of the railways 
under construction one of the largest pieces of work 
is the Bengal Nagpur line. This is working from 
Nagpur to Bilaspur, where it branches, one arm 
going to Barakar on the East Indian line, near 
Calcutta, and the other to Katni on the Great 
Indian Peninsula line. The former will afford a 
new and more direct route between Bombay and 
Calcutta. Another line of considerable extent now 
being pushed on is the Villupuram-Dharmavaram 
State Railway, 301 miles in length. This starts 
near Pondicherry on the east coast, and stretches 
north-west half-way across the country. Besides 
these there are many short pieces of line in hand, 
but none which call for any special comment. 

There are many elements in Indian railway work- 
ing which should give confidence, even to an official, 
in pushing on extensions. In the first place the 
capital expenditure is moderate, the average for the 
entire country is about 12,000]. a mile, as against 
13,0001. in the United States. It does not require 
a very great traffic to earn a profit on this sum. 
Again, many items of the working expenses are low. 
The speed is not great ; even on the trunk line 
from Bombay to Calcutta the best train only makes 
23} miles an hour including stoppages, while there 
are mail trains which do not exceed 17 miles an 
hour. Native labour is very cheap, and according 
to Colonel Conway-Gordon’s report for 1888-89, it 
forms 95.78 per cent. of the entire staff. Coal, 
which for a long time had to be brought from 
England at a very great expense, is now being 
worked in several parts of India. The fuel supply 
of the whole of the East Indian Railway is now 
obtained from the collieries at Kurhurbaree and 
Serampore belonging to the undertaking. The 
total out-turn for the year of all sorts of coal was 
308,796 tons, and the average cost was 1 rupee 11 
annas per ton (about 2s. 4d.). The steam coal was 
issued to the department at 2 rupees 8 annas 
(3s. 5d.) a ton, a price that raises the envy of many 
railway meu in this country. The Umaria Colliery 
is supplying the Great Indian Peninsula Railway 
with 1600 tons a month, the Indian Midland Rail- 
way with 1300 tons a month, and the Bengal 
Nagpur Railway with 120 tons a month, all at the 
price of 5 rupees 8 annas per ton in wagons. It is 
anticipated that this rate will be reduced very 
shortly. There are many places where coal is 
being or may be worked, and in addition there 
has been a most fortunate discovery of petroleum 
on the north-west frontier, and there is good hope 
that abundant fuel for all purposes will be forth- 
coming. A pipe line is being laid through the 
Chakar gorge of the Sind Pishin Railway, and three 
million gallons of oil are to be supplied to the 
Khojak works with a view to testing the capabilities 
of the wells. Petroleum is also found in the Bolan 
Pass. Thus there is every prospect that the price 
of fuel for locomotives will never again be excessive, 
and that one very serious item of expense will be 
reduced. A large amount of English coal is still 
used, but it is less than one-third of the whole, and 
the proportion is steadily declining. 

The outlook of railway affairs in India is, and 
always has been, encouraging. An immense popu- 
lation covering an enormous country have to be 
supplied with western manufactures, and to send in 
exchange the products of their fields and their home 
industries. The old agencies which regulated the 
conditions of living—battle, famine, and pestilence 
—have practically disappeared, and the problem of 
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making the land support a growing number of 
people has to be faced. The solution is to be found 
in various forms of engineering enterprises, and 
foremost among those comes the railway. This is 
the great means for developing the genius both of 
individuals and communities. While no means of 
communication exist each village must be the copy 
of its fellow, the bulk of the people being agricul- 
turists, while only very few can follow handicraft 
trades. No matter what are the natural resources 
of the locality, other than the land, the bulk of the 
population must devote itself to the production of 
daily bread. When the land is fertile and harvests 
can be gained with little exertion, idleness eats into 
the population, for it is useless to grow what they 
can neither consume nor carry to market. But 
with ample means of communication all this is 
changed. The wheat from the great plains of India 
finds ics way to every part of the country to feed 
the mill hands of Bombay, the miners of the central 
provinces, and the tea growers of Assam. An 
incentive for working is found, and a_ higher 
standard of comfort is introduced, while the latent 
capability of the people for manufacture is deve- 
loped, and their capacity for production increased. 
Even if the railways did not earn a dividend they 
would be worth all they cost. 





THE WEATHER OF SEPTEMBER, 1889. 

SEPTEMBER is a month in which the temperature 
usually runs down rapidly, and though the weather 
imay be very fine, there is a crispness in the air 
which betokens a transition towards colder times. 
It is generally a pleasant month, and the most 
genial part of the year, as regards the state of the 
sky, although 


Fair summer's pride begins to fade away, 

And night to encroach upon the hours of day. 
September has baffled the ingenuity of weather lore, 
but husbandmen breathe the hope 

September blow soft, 

Till the fruit’s in the loft ; 
and nevertheless persist in asserting that 

September dries up ditches 

Or breaks down bridges. 

About the time of the autumnal equinox, storms 
begin to remind us that they will be more frequent 
visitors than they have been since the spring ; but 
it generally happens that the first portion of the 
month is free from boisterous winds, thus allowing, 
as it were, time for finishing harvest, the average 
date for which is the 14th. This year the harvest 
and the fruits have been gathered early in most 
parts of these islands, and the month has been of 
a normal character. The rainfall was moderate, 
and the mean temperature seasonable. The weather 
of the first part of the month was fine or fair, with 
mist or fog in places, and some heavy dews, light 
to moderate breezes varying from E. to S., W., 
and N. ; the latter part, quite in character, was 
cold, unsettled, and stormy. The mean pressure 
and temperature of the atmosphere at extreme 
positions, to which the Isle of Man is central, were 
as follows : 





| |_ Mean 
are Mean | Difference vst | Difference 
Positions. Pressure. from Normal. | a from Normal. 
| 
in. | in. | deg. deg. 
North 29.94 | above 0.18 52 nil. 
South 30.10 | a. 23 | 59 a 
West 30.03 » abv 57 above 2 
Kast 29.98 a 10 55 below 1 
Central 30.03 16 56 nil, 


The mean distribution of rainfall in frequency 
and amount may be inferred from the following 
results : 


Amount. | Difference 











* ; U 4 | 
Places. | Rainy Days. from Normal. 
| in. in. 
Sumburgh 17 2.84 below 0.62 
Scilly .. 13 1.16 » | (28S 
Valencia sel 22 3.01 e ws 
Yarmouth .. ‘ -| 13 3.43 above 0.26 


Thus the rainfall exceeded the average quantity 
on the east of England, and was less than a third of 
the average in the south-west of England, much 
below on the west of Ireland, slightly below on the 
north of Scotland. There were very few heavy 
rains. On the 24th, 1.39 in. of rain were measured 


at Pembroke ; on the 25th, 1.49 at Yarmouth, 1.03 
at Cambridge, 0.92 at Oxford ; on the 27th, 1.00 at 


Malin Head. The pressure of the atmosphere was 
high in all parts ; it was greatest, 30.45 in., on the 
15th, and least, 29.3, on the 20th. The mean dis- 
tribution of barometrical pressure indicates a resul- 
tant wind from the west, as do also the daily 
general directions of the winds over these islands, 
which agrees with the normal resultant. The mean 
temperature was only slightly above in the west and 
slightly below the normal in the east, and elsewhere 
exactlyseasonable. The highesttemperature, 84deg., 
was reported at Southampton on the 11th; the 
lowest, 28 deg., at Penrith on the 17th. Thunder- 
storms were less frequent than they have been for 
some months, they occurred on the 2nd in Ireland and 
England, on the 3rd and 20th in England, on the 
12th in north Scotland. Aurora was seen in north 
Scotland on the 22nd. On the 5th and 6th dense 
fog prevailed in the Irish Channel and Sea. The 
10th to 13th, 18th, 22nd, 25th were very fine days. 
Little or no rain fell from the 12th to 17th inclusive. 
The weather notations show that fine days varied 
between 7 in east England and 2 in north Scotland ; 
and that overcast days varied between 17 in north 
Scotland and west Ireland and 12 in the central 
district. The duration of bright sunshine, esti- 
mated in percentage of its possible amount during 
the four weeks ending the 30th, was for the United 
Kingdom 32, Channel Isles 54, south England 37, 
south-west England 36, north-west England 33, 
east England and west Scotland 32, central England 
30, north-east England and east Scotland 29, south 


Ireland 27, north Ireland 25, north Scotland, 21. 





THE MENIER CHOCOLATE FACTORY 
AT THE PARIS EXHIBITION. 

In the summer of 1878, the year of the last Paris 
Universal Exhibition, one of the pleasantest 
excursions made by the Institution of Mechanical En- 
gineers, who then, as recently, held a Paris meeting, 
was to the great Menier chocolate manufactory at 
Noisiel-sur-Marne. We published at the time* a 
somewhat detailed description of these works, and 
to this description we refer those of our readers who 
are specially interested in the subject ; in general 
character the factory of to-day is the same as it was 
then, but of course it has been considerably ex- 
tended and its management has seen many changes, 
amongst others the death in 1881, of M. E. J. 
Menier the son of the founder of the business. The 
present heads of the firm have made a very complete 
exhibit in the Palais des Produits Alimentaires quite 
different from that which they arranged in 1878 ; 
then they interested the public with a reproduction 
of a corner of their cacao plantations in the Valle- 
Menier, in Nicaragua ; this year with the help of 
some clever dioramic trickery, they represent a 
room in their great factory filled with a long range 
of rolling mills in which the cacao beans passing 
from one to another, are gradually reduced to the 
oily paste that precedes their final settlement in 
the moulds out of which they are taken to be 
wrappedin papers of different colours varying accord- 
ing to the quality of the product. But the exhi- 
bition is not only a diorama, because in front of the 
cleverly arranged picture are placed several actual 
rolling mills which are shown daily in operation as 
well as the principal appliances used in the pro- 
duction of the finished material. Over the 
proscenium that incloses this exhibit are the two 
dates 1825 and 1889, the former indicating the year 
when the grandfather of the present Menier founded 
the great chocolate factory. At that time the total 
production of chocolate in France was scarcely 200 
tons a year; we shall presently see to what an 
extent the industry has now grown, or at least that 
part of it represented by the output of Noisiel. 
Within the last thirty years, but after the death of the 
first Menier, the dimensions of the business had so 
increased that his son found it necessary to establish 
cacao plantations in Nicaragua and to develop 
extensive sugar estates ; since his death in 1881 his 
three sons who own the business have constantly 
extended it, and the annual Government taxes 
which they now pay into the French exchequer 
amount to no less than 13,000,000 of francs ; 3000 
workmen are constantly employed by them, and 
quite a fleet of vessels are always occupied in their 
service, as well as a considerable quantity of rail- 
way rolling stock. So far as regards the physical 
and moral welfare of employés, the works at Noisiel 
may be regarded as a model institution ; schools, 
hospitals, a savings bank, insurance against accidents 











* See ENGINEERING, vol. xxv., page 444. 





and sickness, in short all the institutions by which 
the lot of the workmen can be made a pleasant one, 
have been developed with great care and liberality. 
One of the workmen’s dwellings which has been 
reproduced on the Esplanade des Invalides affords 
proof of the comforts which are secured to the 
workmen at Noisiel by the liberality of their 
employers. 

In alittle handbook distributed among the public 
who visit the Palais d’Alimentation there are a 
number of curious statistics worked out by some 
ingenious arithmetician, some of which are sufli- 
ciently striking to place on record, more especially 
as they bring out in strong relief the proportions of 
a gigantic industry, the speciality of which is the 
production of a vast number of small objects all of 
the same dimensions. _ If all the tablets of chocolate 
made in one day at Noisiel were placed flat one 
above another, they would produce a column 
seventeen times the height of the Eiffel Tower. 
This output is represented by 250,000 tablets a day, 
or reckoning 300 days’ work a year by 75,000,000 of 
tablets annually ; each tablet contains seven sticks of 
chocolate, representing 525 million cups of choco- 
late, or their equivalent, produced annually from this 
factory. The total weight of chocolate finished 
daily is 50 tons, that is to say the total weight 
turned out in eight months is equal to that of 
the Eiffel Tower, and, forcing the comparison still 
further, the output of two consecutive years 
would form a block the cube of which is equal to 
that of the Paris Bourse. Going back to comparisons 
in length, the ingenious statician has computed that 
if the 75 millions of tablets made annually at Noisiel, 
were placed end to end, they would be 13,500 kilo- 
metres in length, that is to say 195 leagues more 
than the diameter of the earth, while only twenty- 
five years would be required at the present rate of 
production, to reach from the earth to the moon. 
Passing on to figures connected with transport, the 
inventor of these comparisons discovers that a train 
of 3600 wagons drawn by 200 locomotives and 
extending from the St. Lazare station beyond 
Versailles, would be required to transport a year’s 
production of Noisiel; then going on to money 
values we find that a million of francs, which 
appears a small sum, comparatively speaking, is 
spent annually by MM. Menier and Co. for trans- 
port ; that the daily sales amount to 200,000 francs, 
or 2,400,0001. a year, and that since 1878 the total 
sales have amounted to 500,000,000 frances ; then with 
a final flight of imagination the calculator pictures 
some fortunate chiffonier into whose basket could be 
packed all the tin foil used for wrapping the tablets 
and which of course is thrown away ; the fortunate 
chiffonier would find himself with an income of no 
less than 600,000 francs a year. Doubtless there 
are other industries to which similar startling feats 
of arithmetic could be applied, but none the less do 
MM. Menier and Co. deserve credit for having by 
this ingenious means impressed the public with an 
idea of the magnitude of their operations. 








THE SAINT CHAMOND COMPANY AT 
THE PARIS EXHIBITION. 
(Concluded from page 347.) 

ConTINUING our notice of the exhibit made by 
the Saint Chamond Company in Class 66—that of 
war material—we come to a model of an armoured 
revolving turret turning on a hydraulic centre and 
provided with carrying wheels ; this turret is 19 ft. 
8 in. internal diameter, and is protected with 
armour 9.45 in. thick ; it.is arranged to receive two 
guns 5.90 in. calibre. The outer and lower part of 
the turret is made in segments of hard cast iron 
about 12 in. in thickness, and forming a cylinder 
20 ft. in diameter ; the inner and moving part of 
the turret comprises an iron framework on which 
are carried the guns and carriages and the ar- 
mour plates protecting them; this structure 
rests upon twelve vertical wheels, and is guided 
by ten horizontal centring wheels. Most of the 
weight of the turret is carried upon a hydraulic 
piston, so that the wheels have but little load to 
support. A winch placed in the masonry base of 
the structure is used to turn the turret; a complete 
revolution can be made per minute; smaller 
winches are placed near the gun to raise the pro- 
jectiles and powder charges from the magazines 
beneath. A method employed in this turret of 
firing the guns automatically is worth noticing. 
A large brass ring about 14 ft. in diameter, and 
secured to the inner walls of the structure, is 
graduated into degrees and minutes ; pointers 
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placed at the angle marked upon this ring at which 
it is intended that the gun should be fired, are 
brought in contact at each revolution with the ter- 
minals of the battery, and this contact is employed 
to fire the gun the instant that its axis enters the 
angle decided upon. The roof of the turret con- 
sists of domed plates 9.45 in. in thickness. In 
another model of a turret for two 5.90-in. guns, 
the hydraulic mechanism is replaced by a ring of 
independent rollers travelling on a circular path 
secured to the masonry at about half the height of 
the movable part of the turret ; the Saint Chamond 
Company exhibits this system to answer the objec- 
tion of some military engineers to employ hydraulic 
machinery in a situation where it may be easily 
injured and the turret rendered useless. A design 
for an oscillating turret to’ carry two guns of the 
same size as the preceding ones, possesses points of 
novelty which it would be interesting to see put in 
practice ; the turret is hung upon horizontal trun- 
nions and the required oscillation is obtained by 
hand after the guns have been loaded and trained ; 
after firing the turret is returned to the eclipse 
position, which it is claimed can be done in five 
seconds. The movement of the turret is effected 
hy a drum fixed to the movable portion and by two 
cables coiled round it in opposite directions, and 
the ends of which are attached on the one hand to 
the drum and on the other hand to the fixed part 
of the turret ; two or three men are sufticient to 
move the structure, so that the use of steam or 
hydraulic power is rendered unnecessary. As the 
ends of the guns do not project beyond the turret, 
and as the embrasures are very small, it is clear 
that the structure is well protected against projec- 
tiles. The guns within this turret are not mounted 
on carriages; the trunnions, which are movable 
between the two sides of curved slides, describe, 
when the gun is being trained, the arc of a circle 
whose centre is near the muzzle of the gun; the 
latter being balanced, this movement which ranges 
from 1deg. to 25 deg. is obtained without any 
difficulty. The principal operations of training the 
guns, turning the turret and maintaining the supply 
of ammunition, is much the same as in the exhibit 
previously described, except that the whole work 
can be done by five men and one officer. A design 
for a small eclipse turret to contain two 1.85-in. 
rapid-firing guns is worth noticing. It somewhat 
resembles a circular sentry box of thick iron plate, 
about 6 ft. 6 in. in diameter, and covered with an 
armour plate capable of withstanding the attack of 
field guns or motar fire. A rising and falling move- 
ment isimparted to thisshelter by means of a counter- 
balance connected to the lower part of the turret, 
the weight of which is thus practically in equili- 
brium ; one man placed in the working chamber 
can easily, by means of gearing, shift this balance 
weight so as to cover and uncover the guns within 
the turret ; this operation can be performed in five 
seconds. The shelter can be revolved upon rollers 
so as to obtain the necessary angle for firing. 
Somewhat similar to the foregoing is an ironclad 
observatory, the proportions of which, however, are 
much smaller, the diameter being only about 40 in., 
the thickness of the protecting plate is 11.81 in. ; 
and it is intended to resist the attack of 6 in. pro- 
jectiles. The manceuvring apparatus is placed 
within the turret, and can be operated by the man 
on duty, both as regards the turning motion and the 
uncovering movement for making observations. 
The company exhibits a model in relief illustrating 
the system of fortification advocated by a French 
officer, M. le Commandant Mougin. The principal 
feature of this system consists of an enormous mono- 
lith of béton in which are constructed all the various 
chambers and stores of the fort and foundations of 
the turrets by which it is defended. The defence 
works shown in the model represent one eclipse 
turret containing two 6-in. guns ; two turrets for 
all-round fire, armed with similar guns, four eclipse 
turrets for rapid-firing guns, and four eclipse 
observatory turrets. In the middle of the fortress 
and protected by a covering of at least 10 ft. of 
béton is a large chamber containing the accommo- 
dation for the garrison, the stores and magazines, 
which would thus be concentrated, and could always 
be under the personal inspection of the commander 
of the fort; the strength of the garrison would 
not exceed fifty or sixty men. Access is attained 
to the fortress by means of a covered way about 
70 ft. inlength, and a well containing a staircase 
60 ft. or 70 ft. deep. The top of the staircase is 
contained within a cylinder carried on a rod which 
has a rise and fall of about 6 ft.; the top of the 








cylinder or cage is protected by armour plate ; 
when the piston-rod is raised access to the staircase 
within the cylinder is uncovered and the means of 
ingress or egress are opened to a lower staircase 
within the well ; when the cylinder is lowered the 
armour plate at the top protects the entrance 
against all attack from projectiles. This system of 
defence has been very carefully worked out in all 
its details, both from a military and sanitary point 
of view ; we are not aware whether the French 
Government intends to subject the Mougin system 
to the test of experience. 

As we propose at a future time to devote 
some special articles to the ordnance exhibited by 
this and other manufacturers, we shall, on the 
present occasion, confine ourselves to a very brief 
mention of the guns shown by the Saint Chamond 
Company. The rapid-firing gun on the Daudeteau 
system is 1.85 in. bore and 45 calibres in length ; 
the breech mechanism is an interrupted screw and 
not a wedge, and the opening and closing of the 
breech is effected by a simple to-and-fro motion ; 
for comparatively short ranges the gun can be 
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trained by a shoulder block, for greater distances 
a curved rack and pinion are employed. The 
weight of projectile is about 3 1b. and the initial 
velocity obtained is 2000 ft. per second. Three 
classes of projectiles are fired from this gun ; 
common steel shell 3.5 calibres in length, large 
capacity shells 4.5 calibres and containing about 
2? lb. of explosive, and shrapnel containing 35 
balls. Mountain artillery is represented by some 
3.15-in. guns that weigh complete 273 lb., and 
throw a 12-lb. shot with a velocity of about 
1000 ft. This type of gun is divided into two 
sections for convenience of carriage, one part 
being secured to the other by a screw, and the 
tightness of the joints maintained by a metallic 
obdurator ring ; the breech-closing mechanism is on 
the Debange system. The carriage is divided into 
four parts. The body, the framing carrying the 
axle and trunnions, the hydraulic brake, and the 
two wheels. The maximum weight of any separate 
part does not exceed 1401b. The projectiles fired 
from this gun are common cast-iron shell ; large 
capacity shell 4.5 calibres in length and containing 
2.4 1b. of explosive charge ; steel shrapnel; and 
mitraille shell. A field gun is exhibited mounted 
on its regulation carriage and equipment; it is 
3.15 in. bore and fires similar projetiles to the 
mountain guns just alluded to with a velocity of 
1600 ft. The total weight of gun and carriage com- 
plete is 1.5 tons. 

Of siege artillery and material the company 
exhibits three examples. A  barbette carriage 
mounted on a revolving platform ; a rifle mortar of 
the light 6.10in. type ; and a hydraulic brake for a 
5.9in. gun. The barbette carriage is of the pattern 


employed for guns of from 4.72 in. to 5.90 in. bore ; 
the cannon is mounted at the upper end of a frame 
which can turn around a horizontal axis secured to 





the main carriage ; the lower end of this frame is 
coupled to the hydraulic brake and the main car- 
riage, which is mounted on a platform, free to 
turn round a central vertical pivot ; the fall of the 
gun after firing is about 40 in., and the limits of 
vertical fire are comprised between 5 deg. and 
45 deg. The 6.10 in. mortar shown is 5 calibres in 
length ; it is fitted with the Debange method of 
breech closing and can fire a projectile weighing 
nearly 90 1b. and containing 30 lb. of explosive with 
a velocity of 650 ft. and varying through angles of 
5 deg. to 60 deg. 

The carriage on which this piece is mounted con- 
sists of two steel frames securely fastened together 
and containing the trunnion bearings ; on the right- 
hand frame is a toothed quadrant and pinion for 
elevating the gun which is mounted on an iron 
caisson stiffened with oak beams. 

Heavy guns for coast defence and for naval arma- 
ment are exhibited by the company partly in models 
and partly in actual objects ; they include a model 
one-tenth full size of a coast defence gun 10.82 in. 
bore ; another of 7.87 in. bore, and a 6.10 in. gun 
mounted on a forward pivotted naval carriage. All 
these are examples of the lighter material ; heavy 
ordnance is represented by a gun of the same size as 
that last mentioned mounted on a similar carriage 
but of greater weight. 

The products of the Assailly Works as illustrated 
on the Champ de Mars are grouped under Classes 
41 and61. Although the objects shown are of con- 
siderable interest, and will repay careful exami- 
nation, a description of them would be little 
better than a catalogue. The exhibits in Class 41 
are divided into six sections: 1. Crucible steel of 
various kinds. 2. Puddled steel. 3. Bessemer 
and Martin steel bars. 4. Thin plates rolled from 
crucible and Bessemer steel. 5. Springs. 6. 
Crucible steel castings. In the first section are 
shown a number of bars of various sizes and 
degrees of hardness, made especially for cutting 
tools to be used on very hard metals, such as chilled 
iron ; some of these bars are chrome and others are 
tungsten steel. Then come various samples of diffe- 
rent qualities ; bars bearing the double croix d’hon- 
neur ; others marked with the croix d’honneur, others 
again of qualité garantie, and still others bearing 
the F.O. (fondu outil) mark. All the foregoing 
are especially high qualities, and each series com- 
prises seven different grades of hardness ; the various 
uses to which these brands are specially adapted 
are clearly marked in the different cases containing 
the specimens ; in the same cases, besides the various 
bars, is also a complete collection of fractures of 
each quality of steel. Besides the foregoing are a 
number of other varieties and marks adapted for 
die sinking, for milling cutters, for cotton spinners, 
and so forth; the second section contains a num- 
ber of specimens, the marks on which are anchors or 
tridents, the number varying with the quality. Besse- 
mer and Martin steel specimens are not shown in 
ingots because none are manufactured at the works of 
Assailly, which receives all its Bessemer from the 
Adour, and its Martin steel from the Saint Cha- 
mond works. The specimens exhibited comprise 
bars rolled of various sections which do not call for 
any special remark. The examples of cast chrome 
tool steel are of interest. Among them are shown 
plates varying in thickness from } mill. upwards ; 
cast-steel plates of similar thicknesses, and others 
of crucible steel. There are also a number of saws 
for cutting steel and iron ; these range in diameter 
from 26 in. to 47 in., the thickness in all cases 
being 0.20 in. The special castings of crucible 
steel comprise a large number of objects ; projec- 
tiles turned and bored, gearing, pulleys, wheels for 
mining wagons, special castings for agricultural imple- 
ments, artillery and railway material, &c. In this 
class we may also refer to a number of cases con- 
taining fractured specimens of chrome, tungsten, 
carbon, and other steel, and to a collection of the 
refractory products manufactured at Assailly, such 
as silicious bricks, magnesia blocks, aluminous 
silicious bricks, tuyeres, crucibles, &c. Finally, 
from the spring-making shops are sent a collection 
of thirty different types of springs for railway, 
mining, and other purposes. The few exhibits 
coming from the Rive-de-Gier works may be very 
briefly summarised. They consist of a shaft with 
three cranks cut out from the solid and weighing 
9.7 tons, the ingot from which this was manufactured 
weighing 12.4 tons; a number of different types 
of locomotive carriage and wagon axles ; models in 
wood of various special forgings, some of the ori- 
ginals being of very large dimensions; standard 
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types of wheels used by the French railway com- 
panies for rolling stock, and a number of locomo- 
tive wheels of different diameters. 

From the Boucau works have been sent examples 
of raw and manufactured materials. In the centre 
of the company’s exhibit is a pyramid of various 
materials ; blocks of ferro-chrome containing 65 per 
cent. of chromium ; the various kinds of pig iron 
made at the works, examples of iron ore from 
Bilbao, and of spathic and hematite ores from 
Bidassoa, as well as coke from the company’s ovens. 
Coils of steel wire, iron sleepers, specimens of rails, 
tyres ranging from 25 in. to 45 in. in diameter, 
ingots from which such tyres are rolled, merchant 
bars, a number of angle and T irons and special 
sections, complete the exhibit of the specimens 
from Boucau. There are in addition two show 
cases containing a number of broken kars ; in one 
of these are forty-one examples of as many different 
classes of cast iron made at Boucau ; in the other is 
a set of fifteen test-pieces of steel with tables giving 
particulars of their analysis and physical qualities ; 
the highest of these specimens broke under a load 
of 63.5 tons per inch with an elongation of 7 per 
cent. In the same case are seven examples of 
ferro-chrome, in which the percentage of chromium 
ranges from 44.80 to 65.20, the percentage of sul- 
phur being 0.01, and of phosphorus 0.06. 





THE WATER SUPPLY OF THE PARIS 
EXHIBITION, 

In an article published by us some time since (see 
ENGINEERING, vol. xlvii., page 631), on the luminous 
fountains of the Champ de Mars, we referred to one 
portion of the water service of the Exhibition ; we 
now return to the subject and propose to give a 
description of the general system of water distribu- 
tion, which is required for so many purposes and on 
a considerable scale. The organisation of the water 
supply was intrusted to Mr. Bechmann, engineer- 
in-chief of the City of Paris water department ; 
the general distribution of water in the Champ de 
Mars is divided into several services as follows : 

1. For general requirements. There are three 
distinct systems by which the water for service is 
led to the points where it is to be used ; the river 
water at low pressure for watering the parks and 
gardens ; the river water at high pressure for 
sprinkling the interior of the Exhibition, for the 
fire service, and for subscribers ; the spring water 
system for the restaurants, cafés, Kc. 

2. Service for mechanical requirements. A dis- 
tributing main from a reservoir situated on the 
Quai d’Orsay at the corner of the Avenue de Suffren, 
and kept supplied by pumping machinery on the 
edge of the Seine, conveys water to the Machinery 
Hall and its annexes for the production of steam, 
condensing, and other purposes. In addition to 
this there is a special discharge main for taking off 
the hot condensing water into the Seine, the tem- 
perature being too high to allow of its being turned 
into the sewers. 

The most important of the three systems of 
general service mains which comprises the supply 
of river water at high pressure consists of a main 
branching from the 3l-in. pipe laid under the 
Boulevard de Grenelle that brings the Seine water 
from the reservoir of Villejuif, of two distributing 
mains forming a complete circuit, and of two 
auxiliary mains by means of which, in case of 
accident, the Seine water from the Villejuif 
reservoir can be replaced by that coming from 
the main in the Quai d'Orsay connected with the 
Mont Rouge reservoir. The principal main, the 
diameter of which is 23.62 in., leaves the Villejuif 
main on the right of the Avenue de la Motte Picqet 
follows this avenue, passing in front of the Machi- 
nery Hail on the Avenue de Suffren side, and runs 
along the whole length of the centre space, which 
is between the Machinery Hall and the Industrial 
Courts. The two service mains, eech of 11.81 in. 
in diameter, quit the principal line to follow the 
sewers beneath the Beaux Arts and the Arts 
Liberaux buildings, and join again at the foot of the 
tower ; it is at this point that they are connected 
with the auxiliary main, 19.69 in, in diameter, 
which is a branch of the 24-in. main of the Quai 
d’Orsay ; the junction is made near the left abut- 
ment of the Pont d’Jena. At the foot of the tower, 
and to the junction of the 11.81 in. main, is attached 
a branch 9.84 in. in diameter to supply the orna- 
mental basins and the Coutans fountain. The other 
auxiliary pipe, 16.75 in. in diameter, which brings in 
case of necessity the spring water to the first réseau, is 








connected to the main of the same diameter beneath 
the Avenue de la Bourdonnais; it is this main 
which under ordinary conditions supplies the spring 
water service. To effect this, a little in front of 
the valve connecting the large high-pressure river 
water main, a branch 7.87 in. leaves the main 
diagonally and divides a little further on into two 
branches each 5.90 in. in diameter ; these follow 
the same circuit as the 11.81 in. mains carrying 
the high-pressure river water. The third system 
receives its supply of river water, low-pressure, 
from the Grenelle reservoir, through a pipe 15.75 
in. in diameter, and which runs as far as the 
Avenue de Suffren near the Quai d’Orsay. This 
third system consists of a principal main 11.81 in. 
in diameter, which commences at the extremity of 
the 15.75 in. pipe and which runs parallel to the 
Seine as far as the axial sewer of the Champ de 
Mars ; beyond that the main continues but with a 
diameter reduced to 9.84 in., and runs as far as the 
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mains of the Ourcq system of water supply, and 
which are also 9.84 in. in diameter ; by this con- 
nection a second source of supply is made available 
in case of necessity. At the point where the pipe 
crosses the axial sewer a branch 5.90in. in dia- 
meter follows the course of the sewer,’ and 
numerous service pipes are taken from it to furnish 
the water necessary for the gardens, &ec. ; by. 
means of a connection with the system of high- 
pressure mains, the water from the Villejuif reservoir | 
can be substituted when required for the ordi- 
nary low-water pressure supply. The three services | 
are completed by numerous branch pipes varying | 
in diameter from 2.5 in. to 7.8 in. in diameter. | 

The main which furnishes the water for steam | 
production, condensing, &c., from the temporary 
station on the Quai d’Orsay, is 23.62 in. in diameter, 
and can deliver a total quantity of over 200,000. 
cubic feet per day ; it is placed beneath the pave- | 
ment on the left side of the Avenue de Suffren 
as far as the Machinery Hall, where it is turned 
almost at right angles, and runs down the whole 
length of the gallery in a subway constructed for 
the purpose. Towards the centre of that part of 
the building devoted to the foreign sections a 
branch 15.75 in. in diameter is taken off, and_ 
this also runs through a gallery. The same course | 





is taken by the waste water mains, which are of 
similar diameters ; advantage is taken of the natural 
slope of the ground to give such a fall to these 
latter mains that they can at all times carry off more 
water than the supply pipes can deliver. In addi- 
tion to the system which we have just described 
there is another canalisation 23.62 in. in diameter, 
which brings the water from the lower basin of the 
Trocadero fountain to the monumental fountain 
of the Champ de Mars; this water after having 
been used on the higher ground of the Trocadero, 
serves for a second time, but only during the 
day, to produce the low-pressure jets within 
the ornamental water of the gardens. This main 
passes beneath one of the footpaths of the Pont 
d’Jena, where it forms a junction of the auxiliary 
high-pressure main, making use of this latter for a 
considerable distance and then turning off to the 
fountains ; it is needless to explain that the whole 
of this complicated system of pipes is supplied with 


valves, so that the direction of the water can be 
controlled in any way that is found necessary. At 
night this last-named canalisation supplies the great 
Galloway jets with high-pressure water. To sum- 
marise the foregoing remarks the water service on 
the Champ de Mars is divided into the following 
system : 

1. Water taken from the Seine and delivered at 


high pressure. 


2. Water taken from the Seine and delivered at 
low pressure. 

3. The spring water supply. 

4. Seine water for the Machinery Hall. 

5. Discharge mains for condensing water, &c. 

To complete these various systems, the following 
lengths and diameters of pipes have been laid : 
Diameter of Mains. 


f Metres. 
23.62 4,420 
i se os pa ‘s 290 
1) _—— ‘ie Me i ens 700 
11.81 3,650 

9.84 835 

7.87 1,175 

5.90 3,120 

3.94 5,070 

2.86 3,430 

Total 22,690 
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TRIPLEX DYNAMOS FOR THE EIFFEL TOWER LIGHTING. 
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Or 74,000 ft. ; in addition to the foregoing should 
be added about 6500 ft. of mains 3.39 in. in dia- 
meter that were laid in the Trocadero in 1878. 

The watering of the gardens is effected by 156 
standpipes, 45 of which belong to the Trocadero. 
The sprinkling of the interior of the buildings and 
the fire service are insured by 155 standpipes, pro- 
vided with hose and nozzles ; the chief of these are 
distributed as follows : 


In the Machinery Hall 23 
», Industrial Courts 46 
», Picture Galleries oes sae Por 24 
», Liberal Arts building ae 3 18 


In addition to the foregoing, there are 15 stand- 
pipes arranged for coupling on the hose of steam 
fire engines, and there are nine drinking fountains. 
The system of mains is controlled by 113 valves, 
and the total consumption of high-pressure water 
per day exceeds 280,000 cubic feet ; the great jets 
of the luminous Galloway fountain consume, for 
each of the three displays, which lasts 20 minutes, 
35,000 cubic feet. The water required for the 
grounds is not counted, as it is supplied gratui- 
tously by the Ville de Paris. The daily consump- 
tion of water by subscribers is 91,800 ft. of river 
water, and 30,000 cubic feet of spring water ; the 
ornamental basins and the Coutans fountain, which 
is worked for five hours a day, require a volume of 
158,000 cubic feet. 








NOTES. 
CONTINENTAL Ports. 

THE tonnage movement of Hamburg has been 
steadily increasing of late. In 1883, it stood at 
3,351,000 tons; in 1884, at 3,727,000 tons; in 
1885, at 3,704,000 tons ; in 1886, at 3,791,000 tons; 
and in 1887, at 3,920,000tons. Similarly, the ton- 
nage movement of Rotterdam‘also expanded from 
1,940,000 tons in 1883 to 2,142,000 tons in 1884. 
In 1885, it receded to 2,120,000 tons ; but it rallied 
again to 2,202,000 tons in 1886 and 2,488,000 tons 
in 1887. At Bremen, the tonnage movement stood 
at 1,258,000 tons in 1883, at 1,343,000 tons in 1884, 
at 1,289,000 tons in 1885, and at 1,263,000 tons in 
1886. In 1887, it advanced to 1,444,000 tons. 
While the trade of Hamburg, Rotterdam, and 
Bremen has been thus expanding, the commerce 
of Antwerp appears to have remained stationary, 
and has even slightly declined. In 1883, the tonnage 
movement of Antwerp was 3,788,000 tons; in 1884, 
3,479,000 tons; in 1885, 3,422,000 tons ; in 1886, 
3,461,000 tons ; and in 1887, 3,695,000 tons. The 
stagnation observable in the commerce of Antwerp 
is attributed by some to the heavy duties payable 
at that port. Antwerp duties amount, for instance, 
upon a steamer of 1800 tons to about 120I., while 
at Hamburg the corresponding duties would not 
exceed 36l1., and at Rotterdam 561. The decline 
observable in the tonnage movement of Antwerp 
is rendered all the more remarkable by the fact 
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that since 1883 several important lines of steamers 
have made Antwerp a port of call. Among these 
steam lines may be mentioned the North German 
Lloyd, the British India, the Glen, the Hansa, the 
Kirsten, the African Steam Ship, the Peninsular 
and Oriental, &c. 


EXTENDING THE TRANSCASPIAN RAILWAY. 

The Russian Government has decided on extend- 
ing the Transcaspian Railway at both ends. The 
Samarcand end is to be extended to Tashkent ; the 
Caspian end is to be carried on from Azoun Ada to 
Krasnovodsk. The former will be over 200 miles 
long, and instead of taking the course of the pre- 
sent post road will make a bend towards the more 
cultivated portion of Khodjent and the coal-bearing 
districts of Turkestan. Surveys for the line have 
been in progress some time and will be completed 
this year, so as to allow of a commencement of the 
works next spring. When finished the railway will 
join Tashkent, the administrative centre of the 
Russian province of Turkestan, and a bustling city 
of 100,000 inhabitants, with the Caspian Sea. There 
is some talk of another extension in time, for the 
purpose of carrying on the line across the steppes of 
Southern Siberia to the great Siberian Railway. 
Many years, however, will probably elapse before 
this idea of General Annenkoff’s is realised with 
regard to the Caspian extension, from Azoun Ada 
to Krasnovodsk ; the object in view is to provide 
the railway with a deep-sea outlet. The present 
terminus, like the previous one of Mikhailovsk, is 
a shallow inlet, inaccessible to large steamers. 
Hence many vessels have to discharge into lighters 
at Krasnovodsk, or a midway island called Raoo 
Island. To put an end to the inconvenience attaching 
to this, the Russian Government intends to con- 
struct a line 60 miles long from Mulla Kari Station 
to Krasnovodsk. Here vessels of the largest type 
in the Caspian will be able to run alongside the 
wharves. This extension will probably be taken 
in hand this autumn. During the present year the 
traffic on the Transcaspian Railway has developed 
to a remarkable extent, the line being largely used 
by Russian merchants. Only recently 50,000 sheep 
were sent from Merv to the Caspian for despatch to 
Transcaucasia, where disease had thinned the flocks. 
Although ten new steamers have been placed on 
the service from Azoun Ada to the Volga this year, 
they cannot cope with the traffic. 


THE MANUFACTURE OF OPEN-HEARTH STYRIAN 
STEEL. 

The manufacture of high-class tool steel is still 
carried out in Styria to a certain extent by the 
ancient or ‘‘ Frischen” process. The metal is made 
from remarkably pure ore, mined in the Erzberg, 
or ore mountain situated between Vordenberg and 
Eisenerz. The ore after being brought from the 
quarries or mines is calcined in kilns with the waste 
heat from the blast furnace, and the iron is almost 
entirely oxidised to the ferric condition, It is then 





ENGINEERS, PARIS. 





smelted in very small blast furnaces, the fuel used 
being entirely charcoal. The blast is at a pressure 
of about 1 lb. to the square inch, and is heated to 
from 200 deg. to 300 deg. Cent. in pipe stoves. 
The charge consists of 33 bushels of charcoal, 8.6 
ewt. of calcined ore, and 20 lb. of quartz. The time 
required for the ore to pass from the furnace top to 
the hearth is about 44 hours. About 118 charges 
are employed per day, the furnaces being tapped 
sixteen or seventeen times during the same period, 
each tapping consisting of 14 tons of cast iron. The 
iron is allowed to run intoa thin cake, which is 
broken up for subsequent use. The metal obtained 
is white iron, very low in silicon and phosphorus. 
The open hearth on which this is converted into steel 
is rectangular in plan, being 29 in. long by 19.7 in. 
broad. The blast pipe enters at the middle of one of 
the shorter sides. The blast is supplied at a tempera- 
ture of 160 deg. Cent., under a pressure of $1b. to the 
square inch. The blast pipe is inclined downwards 
at an angle of 15 deg. to 20 deg., and the diameter 
of the pipe is slightly over 1$in. The hearth is 
covered with a layer of charcoal which has been 
used once, and this is covered with fresh charcoal. 
The pig iron is introduced in the form of a pile of 
plates, each about 14 in. to 2 in. in thickness, and 
weighing about 132 Ib. in all. The pile is held in 
tongs on the wind side above the charcoal, which is 
gradually heated. It is then moved to the other 
end of the furnace, and both metal and charcoal 
are freely sprinkled with slag. When the heating 
period is finished, the pile is held over the tuyere, 
and as soon as the whole of the cast iron has 
melted down, another pile, which in the mean 
time has been heated, is treated in the same 
manner. As soon as the pig iron has been melted, 
the temperature is reduced by lowering the blast, 
tapping off the slag, and throwing on wet sand. 
The raw steel is now in a lump, the top of which is 
some 2 in. below the tuyere. The lump after being 
lifted in the hearth and allowed to cool for 15 to 30 
minutes, is taken tothe hammer. Fuller details 
of the interesting process can be found in a paper 
on the subject read by Mr. F. Korb and Professor 
Turner, before the South Staffordshire Institute 
of Iron and Steel Works Managers. 


PetroteuM ‘‘ IMMENSE” IN BURMAH AFTER ALL. 

The opinion we expressed the other day that the 
oil deposits of Burmah really were enormous, in spite 
of the pessimist report of Dr. Noetling, the palsn- 
tologist appointed by the Indian Government to 
examine the petroleum fields of Yenangyoung, has 
been justified by events. The Indian press has 
attacked the report so vigorously in support of 
Mr. Marvin’s views that Dr. Noetling has been 
compelled to explain matters in the columns of 
the Pioneer. According to this, since he made 
his actual survey his opinion has totally changed, 
and he now agrees that the petroleum deposits 
are of the immense character insisted on by 
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the author of the ‘‘Coming Oil Age.” ‘‘Since I 
wrote my report,” states Dr. Noetling, ‘‘ the oil- 
bearing strata have been traced over a large area, 
only a very small part of which has hitherto been 
exploited, and that in a most unscientific way. I, 
in my report, calculated that, under a reasonable 
system of working, one square mile could produce 
not less 1,440,000 litres per diem. This estimate 
may bea little too high, but admitting only half of 
the estimated production, say 500,000 litres per 
diem per square mile of the Burmah oilfields, the 
production would be something enormous, as the 
oil-bearing strata are now known to extend, roughly 
speaking, over an area of not less than 100 square 
miles, a fact which was not known to me at the 
time I wrote my report.” Here there is convincing 
testimony that the area of the Burmese oilfields is 
very large, and the assumption is fair that if suitable 
engineering methods of exploitation be introduced, 
the industry can be put ona footing that will compete 
with, and perhaps, in course of time, even beat the 
American oil trade. Dr. Noetling explains that 
when he deprecated ‘wild ideas about Burmah 
competing with Russia and America being held as 
only too likely to prove utterly illusory,” he did not 
mean that Burmah in the future would not be able 
to equal or surpass those countries ; what he really 
meant was that Burmah in her present condition, 
could not hope todo so, As no one ever said, or 
pretended, that Burmah with her 300 shallow native 
pitsand her non-engineering methods, could possibly 
equal or surpass the regular drilled wells of Russia 
and America, it was quite unnecessary to express 
such an opinion, and above all to put it in sucha 
form as to imply that the potential supply of oil in 
Burmah was altogether insignificant compared with 
that of America and Russia. It is satisfactory to 
know now that this is not the case, but to a hun- 
dred who may read the report only one will perhaps 
see the explanation and recantation in the Pioneer. 
For this reason the report ought to be withdrawn, 
or the explanation published with all future copies. 
After this false move it is to be hoped that the 
Indian Government will make amends for throwing 
a purely gratuitous damper on the oil industry by 
placing its official management in competent hands, 


Foc anp Compass SIGNALS For Surps at SEA. 

One of the most important questions to be con- 
sidered at the International Marine Conference, to 
be held shortly in America, is the subject of the 
rules of the road and signals for ships. The Hy- 
drographic Office in New York has been diligent in 
securing information and suggestions which will 
form a good basis for discussion. If the conference 
succeeds in bringing about a uniformity of lights 
between all nationalities, and assimilates all local 
rules with the international regulations which it is 
sroposed to make, a great service will be rendered. 
3ut more is hoped for. It is proposed to have 
range lights to denote approximately the course 
steered, the speed of steamers, and the rig and 
size of sailing vessels; but the more interesting 
proposals are those for the manceuvring of ships in 
fogs and in passing each other at all times, Prac- 
tical tests are likely to be made with the view of 
ascertaining the most effective system of signals. 
The steamers, it is suggested, should have whistles 
of a uniform size, and large sailing vessels fog horns 
connected directly with compressed air receivers, 
which, together with the necessary air pumps, may 
be fastened to the deck below with horns fitted to a 
pipe passing through the deck. One long sound 
is to indicate that the course is to starboard, two 
long sounds means that the course is to port, and 
three that the vessel is being towed. This last is 
only for foggy weather. Under ordinary cireum- 
stances the towing vessel makes the steering signals, 
Any number of short rapid sounds means that the 
ship is backing full speed in the case of a steamer, 
and that a sailing vessel is manceuvring to avoid a 
collision. The tolling of the ship’s bell denotes 
that the ship is at anchor or a astop. The ar- 
rangement is particularly suited for a ship inform- 
ing a steamer when and how she is going to tack. 
A set of compass signals is suggested for foggy 
weather. They are arranged as a series of short 
sounds—short ones being heard furthest—beginning 
with one sound for the north-east point, and going 
round in the direction of the hands of a watch, 
making one short sound for each additional four 
ints, the sounds to go in pairs. N.E. one, E. two, 
S.E. three, S. four sounds, and so on; the even 
numbers thus represent cardinal points, and 
the odd numbers the quadrantal. An alternative 





suggestion is that the difference should lie in the 
duration of the sound, using only four signals 
representing the cardinal points—N. short, S. two 
short, E. short and long, W. long and short sounds. 
When a quadrantal is meant, the cardinals are 
combined. A third system proposed is that the 
code should be made up of different tones of two 
instruments, sounding an octave apart, N. being 
high, 8. low, E. high low, and W. low high, with 
combinations for quadrantals. Various other matters, 
including the desirability of limiting the speed of 
steamers going through fogs, are down for debate. 
The signal and compass codes described have 
been prepared by Ensign George P. Blow, of the 
United States Navy, as the result of suggestions 
from many interested sources of information. 





SHIPBUILDING AND ENGINEERING 
INDUSTRIES IN SCOTLAND. 

Statistics, which are now available, show that the 
shipbuilding and engineering industries of Scotland 
have been very active during the past nine months, 
and that the prospects are fairly good, although on 
this point there may be more room for a divergence of 
opinion. There is no doubt, however, that the various 
firms in the leading industries have work to keep them 
employed well into the summer, and in some cases for 
atwelvemonth. The best foundation for the prospects 
in shipbuilding is the fact that vessels are yielding to 
their owners’ good profits, 30 and 40 per cent. being 
quite a common return. Under these circumstances 
shippers are desirous of adding to their fleets, but the 
builders are rather chary about committing them- 
selves for several reasons. The labour market is some- 
what uncertain, men are irregular at their work, 
causing delay and consequent non-delivery penalties, 
and in addition there is a rising market for material. 
Steel boiler plates are quoted 9/. 5s. ; ship-plates, 
7/, 15s. and 7l. 17s. 6d.; and ship angles, 61. 15s. 
Common iron bars, too, are up to 6/, 15s., and best bars 
to 7/. 15s. These figures representa gain of from 20 to 
to 30 per cent. from bottom. Raw material is also 
going to high rates. This week pig iron has gone over 
50s., a price it has not touched since 1882 or 1883. 
Special brands also have gone up 30 per cent. This 
ene is due to diminution of stock. Of course all 
this means demand and activity at the works. This is 
on home as wellas export account ; but, unfortunately, 
we have not the same facility in accurately summing 
up the home so well as the foreign ‘‘ take,” so that the 
figures cannot reflect the complete gain, because it has 
been mostly on home account. We shall deal first with 
the foreign demand for general work. 

The Custom House returns of exports from the 
Clyde provide a fairly good and very interesting 
record, Taking general machinery first we find that 
the value of the shipments in the nine months is 
barely up to total in the same period last year. The 
total value is 344,055/., which is about 30,000/. less 
than last year ; but is the same as in the three quarters 
of 1887. Of the total practically one-third was sugar 
machinery, and the most of it was sent to the 
West Indies, the increase being over 30 per cent. 
India and China are the largest customers for 
general work, having taken about 143,000/. against 
158,500/. in the same months of last year. Austra- 
lasia only took 15,000/., rather more than last 
year. The value of locomotives exported is about 
an average. This industry, however, has been 
very busy this year, and particularly so on home 
account. One of the large firms in the district 
has about 100 engines for two English com- 
panies. The foreign account shows exports to 
the value of 190,728/., which is about 18,000/. less 
than at this time last year; but exceeds by 8000/., 
the shipments in 1887. The falling off in the foreign 
trade since 1886 will be appreciated when it is stated 
that in that year the shipments in nine months totalled 
349,094/. This is partly due to Australasia dropping, 
so to speak, from the list. During the past nine 
months practically noengines have been shipped thither, 
and last year the figure was 1600/. India is only a 
fair customer this year and has fallen off to 80,000/., 
whereas last year the total was double that figure. 
Africa, South America, and the Continent have been 
doing better. Lately a large consignment was sent to 
Barcelona and another to Vera Cruz. Sewing machines 
show a big development. In 1887 and 1886 the nine 
months had to credit over 120,000/. worth, and last 
year 100,000/. ; while the total is 175,798/. for the 
past three-quarters. Of this total the Continent 
has taken 151,423/., whereas in last year a little 
more than one-third that figure represented the exports 
of sewing machines to the Continent. Nearly all other 
countries show a slight gain, except, perhaps, Canada 
and South America, in which cases there are distinct 
decreases. Turning to steel manufactures, we find 
that, notwithstanding the greatly increased demand 
for shipbuilding and allied industries at home, the 
export is almost equal to last year; but, looking to 
increased values, the quantities, when compared, may 





show a greater decrease this year. This, indeed, ma 
be said to hold good, more or less, as regards all 
exports. The total value of the steel shipments is 
245,314/., which is 21,000/. less than in the correspond- 
ing period last year, and 76,000/. less than in 1887, 
but 13,000/. more than in 1886. The States and 
Australasia have taken rather less, but the changes 
are not great in any case. Of iron manufactures there 
is a decrease of 140,000/. on the nine months, the total 
being 867,662/. this year. In this case India has taken 
very much less, while America and Canada have taken 
rather more, and the West Indies and South America 
have doubled their imports from Scotland. A word 
pe be added regarding the shipping engaged in this 
trade. 

The number of vessels arriving in the Clyde from 
foreign ports was 1140 of 1,126,064 tons, which is 
more than in any of the two preceding years by 
113,000 tons, and 220,000 tons over the figure in 1886. 
The sailings were 1256 vessels of 1,335,669 tons, about 
the same as last year, and 130,000 tons over the 
tonnage in 1887 and 1886. 

The shipbuilding and marine engineering trades are 
in as satisfactory a condition, so far as contracts are 
concerned, as any of the Scotch industries ; but, as we 
have indicated in our introductory remarks, the 
builders are placed at a disadvantage by the action of 
the men, or rather the uncertainty as to how the men 
may act. It is to be hoped, however, that the 
association of employers may be able to get the 
men’s union to come to some terms as to future policy 
as will enable the builders to take up such a 
position with owners inviting tenders as will result 
to the mutual advantage of all, and particularly of 
the men, for work secured by the employers on satis- 
factory terms is gain to the workmen. During 
the nine months of the year now gone, there has been 
considerable activity in the yards, the vessels launched 
totalling 162, and making up an aggregate of 237,203 
tons. September, with nearly 40,000 tons to credit, 
has been the largest month for several years, with the 
exception of October, 1888, when the City of Paris, of 
10,500 tons, helped to swell the total. The aggregate 
for the three-quarters of the year is the best since 1883, 
and exceeds last year’s by 53,000 tons ; and it is 92,000 
tons over 1887, 96,000 tons over 1886, and 103,000 tons 
over 1885. Indeed the figure exceeds by about 50,000 
tons the aggregate for each of the years 1887, 
1886, and 1885. Presuming that the next three 
months will have a total equal to the average of 
the past months—and judging by the large number 
of vessels almost ready for launch, this is not an 
over - estimate—the total for the year will be 
over 320,000 tons. It will be necessary to go back to 
“the years of plenty,” 1882 and 1883, to have equally 
large totals. The aggregate, however, cannot be 
expected to reach that total of either of these years— 
419,664 tons in 1883 and 391,934 tons in 1882. When 
it is stated that of the vessels launched 114 of 180,029 
tons were steamers it will be readily seen that 
marine engineering establishments have been well 
employed. Some of them, like other machinery pro- 
ducing works, have been employing ‘‘ double shifts” 
for several months past. Only lovey tight of the 
vessels were sailing — the tonnage being 57,174 
tons. This is an unusually small proportion. Messrs. 
Russell, of Port-Glasgow, will, in all likelihood, top the 
annual list again, their output this year already being 
35,110 tons, including sixteen or seventeen vessels. 
About 12,000 tons represent steamers. This firm, too, 
have in course of construction in their three yards 
something like 25,000 tons of shipping. 

In all the yards on the Clyde there are nearly 
150 vessels in various stages of construction, repre- 
senting a total of 273,469 tons. This is about 10,000 
tons less than at the beginning of the year, but is 
70,000 tons more than at the same date last year. 
Then something like a ‘‘ boom” was on, new orders 
being placed freely and with great rapidity, so that 
the vessels then were not by any means in such an 
advanced stage as they are now, when many are only 
waiting the rivetting of a few shell plates to enable 
them to be completed. Not for at least four years 
has the work on hand represented such a large total. 
British Government work figures on the list for about 
25,000 tons, and there is a distinct prospect of some of 
the first-class cruisers still to be placed being given to 
Clyde builders. In the Glasgow district the work on 
hand is greater than for several years, being fully 
30,000 tons more than at the beginning of the year. 
Port-Glasgow and Greenock are scarcely so well off as 
at the beginning of the year, nor in Dumbarton; but, 
nevertheless, they have, like all the other districts, a 
large quantity of work. 





CANADIAN AND AMERICAN RatLroaps.—The Canadian 
Pacific Railroad Company is a greater disturber of Chicago 
rates than the Grand Trunk. It carries grain by its line 
of steamers from that city to Port Arthur, and thence to 
Montreal, when it is shipped to foreign ports. These 
shipments are entirely free from any of the restrictions of 
the interstate law, and the Canadian Pacific can make 
whatever charges it chooses. 
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MISCELLANEA. 

THE Pennsylvania Railroad is now having a number of 
rails rolled 60 ft. long, with the object of saving joints. 
This is a fresh instance of the enterprise of this well-known 
American line. 


Professor Gunning estimates that the average quantity 
of water passing over the Niagara Falls is 26,200,000, 
cubic feet - twenty-four hours, rather more than two- 
thirds of which pass over the Horseshoe Fall. 


The gross receipts of the twenty-three Lay rail- 
ways in the United Kingdom for the week ending Sept. 22, 
amounted, on 16,095? miles, to 1,450,922/., and for the cor- 
responding period of 1888, on 15,984}? miles, to 1,390,241/., 
an increase of 111 miles, or 0.6 per cent., and an increase 
of 60,6817. or 4.3 per cent. 


The Lehigh Valley Railroad Company, in the States, 
have recently had a car constructed to carry a load of 55 
tons, the car itself weighing 20 tons. The length of the 
car is 35 ft. 8 in., and it is supported by two six-wheeled 
bogies with 33-in. wheels. The Engineering News remarks, 
concerning this car, that it will be well not to pare down 
the sections of bridge members on the road over which 
such cars are run. 


Commencing on October 7, 1889, Professor Silvanus P. 
Thompson, D.Sc., B.A.. will deliver a series of ten lec- 
tures on the design and construction of dynamo machines. 
The lectures will be delivered at the Finsbury Technical 
College, Leonard-street, City-road, on Monday evenings, 
and will last from 8 to 9 p.m. Both continuous current 
and alternate current machines will be dealt with as well 
as motors and transformers. The fee for the complete 
course will be 6s., but apprentices under 20 years of age 
will be admitted at half fees. The programme of the col- 
lege containing particulars as to other courses can be 
obtained at the college, or at the office of the City aud 
Guilds of London Institute, Gresham College, E.C. 


Messrs. E. Finch and Co., of Chepstow, have recently 
completed a fire float for the Barry Dock. The tests of 
the vessel were made at Barry on the 20th inst., and were 
very satisfactory. The boat is 70 ft. long, with a beam of 
14 ft., and draws 7 ft. Gin. of water. The fire-engine 
pumps have been supplied by Messrs. Fielding and Platt, 
of Gloucester, and i steam cylinders 32 in. in dia- 
meter, each of the pumps having plungers 24 in. in 
diameter, with a stroke of 18 in. The jets, of which there 
are four, are3 in. in diameter, and water can be thrown 
to a height of 250 ft. Steam is supplied from a boiler of 
the locomotive type, with which steam can be got up in 
18 minutes. The boat is self-propelling and can make 
nine knots an hour. 


The Central Marine Engine Works, of Hartlepool, have 
just taken a step which it would be well if employers of 
labour in other parts of the country would imitate. In 
order to encourage their apprentices to attend the various 
science classes in the town, this firm have promised to 
refund the fees of any student or apprentice to their firm 
who passes the examination next May in any of the fol- 
lowing subjects: Steam and the Steam Engine, Metal- 
Working Tools and Mechanical Engineering, Machine 
Construction, Applied Mechanics, Geometry, Mathe- 
matics. In order to benefit by the above offer, the 
apprentices are not compelled to attend any one school, 
but are allowed a choice of four, which will allow all, 
though living in different parts of the town, to have an 
equal chance. 


Another attempt at jet propulsion is to be made in the 
United States, a 100-ft, boat named the Evolution having 
been built by a Dr. Jackson. The jet in this case is to be 
only ?in. in diameter, but is intended to issue at a pressure 
of 2500 lb. to the square inch. It is a pity that sanguine 
inventors, like the originator of the above scheme, are so 
frequently ignorant of elementary mechanics, as a simple 
calculation must show that even if all losses from friction 
were eliminated, and he succeeded in driving his boat at 
19 knots, nine-tenths of his power would still be totally 
wasted ; and similarly, to get an efficiency of 4, his boat 
must travel at the rate of 120 knots. On the other hand, 
tomaintain a pressure of 2500 lb. to the square inch in 
the jet would require about 1500 indicated horse-power, 
a large amount for a boat of the size, still the inventor 
be apparantly succeeded in getting capitalists to back 

im. 


From some experiments recently made in the States it 
appears that a Westinghouse high-speed compound engine, 
with cylinders 12 in. and 20 in. in diameter by 12 in. 
stroke, uses 23.6 lb. of water per indicated horse-power 
per hour when indicating 107 horse-power running at 300 
revolutions per minute. The ratio of expansion was 4.71. 
Increasing this ratio to 5.38 did not increase the economy 
of the engine, though the speed under the new conditions 
was likewise increased to 303 per minute. The water 
used in these circumstances was 23.71 lb. per indicated 
horse-power, or 26.28 per brake horse-power. The boiler 
pressure in each case was 100 lb. per square inch. These 
figures are very good, but slightly better results have been 
obtained in this country, a Willans compound engine 
using only 21.36 Ib. of steam per indicated horse-power 
per hour, with steam at an initial pressure of 109 lb. per 

uare inch, and this, it should be mentioned is the result 
of a much longer trial than was made with the Westing- 
house engine, the runs with which were of only ten 
minutes’ duration, rather too short a period for the results 
to be entirely trustworthy. 


In view of the question which has suggested itself on 
more than one occasion as to how long it would be before 
the old world coal deposits would become exhausted, the 
Deutsche Handels-Museum supplies some interestin 
figures relating to the world’s coalfield outside the Nort 
American continent, According to these, the Low Coun- 


tries, Switzerland, Denmark, Germany, and Bohemia, 
possess coal mines of a surface area of about 59,000 square 
miles. Russia alone has 22,000 square miles. The deposits 
of the island of Formosa amount to something like 10,000 
square miles, some of the coal veins ranging up to 96 ft. in 
thickness. Thecoalfields of Austria, Spain, ti Italy, 
Greece, Turkey, and Persia, cover about 39,000 square 


000 | miles, those of India, 35,000, and those of Japan 6000 


square miles, while those of China are estimated at the 
enormous figure of 400,000 square miles. But these are 
not all. The Falkland Islands, Patagonia, and Peru, are 
very rich in coal, while the southern part of Chili is one 
immense deposit. In Brazil veins varying in thickness 
from 17 ft. to 25 ft., are found in numbers, and in the 
United States of Columbia there is an abundance of the 
mineral. Mexico and the Vancouver Islands are also 
well supplied, there being probably not far from 20,000 
square miles; while the deposits thus far discovered in 
Tasmania, New Caledonia, and Natal, are estimated to 
cover 100,000 square miles, the larger number of these 
deposits not yet having been worked. Without reckonin 

the immense stores of coal in the United States, and 
merely relying upon those given above, there seems to be 
but little prospect of a coal famine for some years. 


The Nicaragua Canal Company have issued a pamphlet 
with maps containing an account of their proposed work. 
From this it appears that the canal will cross the isthmus 
at the lowest path occurring between the Arctic Ocean 
and Cape Horn. Lake Nicaragua itself, which, with 
its outlet, the River San Juan, will form part of the 
waterway, is only 110 ft. above the mean level of 
the Pacific Ocean, from which its western border is onl 
12 miles distant. The work to be accomplished will 
include a breakwater at Greytown on the Carribean Sea, 
and from this point a channel inland will be dredged for 
a distance of 10 miles, where the first lock with a lift of 
31 ft. will be located. Two miles further on will be the 
second lock, where the lift is to be 75 ft. divided into two 
stages. The next work of importance will be a rock 
cutting 2? miles in length. After which there will be 
12 miles of free navigation in the valley of two small 
rivers, the San Francisco and the Machado. The River 
San Juan is to be dammed up to raise the level of the lake 
by which 121 miles of free navigation will be secured. At 
the other side of the lake will be a cutting 9 miles long 
issuing into the Tola basin, in which 5} miles of free navi- 
gation will be secured by damming the Rio Grande ; beyond 
this a series of locks will complete the connection with the 
Pacific Ocean. The total length of the canal will be 170 
miles, of which there will be 16 miles of cutting on the 
east side and 11} miles on the west, to which must be 
added three-quarters of a mile for six locks, making a total 
of 28 miles of excavation. The time of passage from ocean 
to ocean is estimated at twenty-eight hours, which includes 
an allowance of one hour twenty minutes for possible 
detentions. 

It is estimated that there will be in all 70,227,996 cubic 
yards of excavation required for the Nicaragua Canal, 
made up as follows : 

Cubic Yards. 


Earth dredging ... 23,489,478 

» excavation 16,440,368 
Rock excavation 53 wig 15,008,347 

és a (under water) 575,445 
Greytown Harbour, dredging 9,055,460 
Brito Harbour, dredging 5,658,898 

The other quantities are : 

Rock fills for dams and breakwaters.. 4,845,787 
Farth fills ie ie . 5,085,171 
Concrete for locks, &c.... 518,675 
Stone pitching ... 94,813 


At the Seabright Convention of the American Society 
of Civil Engineers, Mr. James G. Dragon, M. Am. Soc. 
C.E., gave the results of some experiments on full- 
sized steel bridge compression members. The columns in 
question were made of steel with an ultimate tensile 
strength of 37.5 tons per square inch, with an elongation 
in 8 in. or about 19 per cent. Eight columns in all were 
tested, two of each of the following lengths between pin 
centres, 16 ft., 20 ft., 24 ft., and 25 ft. 74in. The six 
shortest were made up as follows : 


; sq. in. 
Four angles 2}+2} x }in. ... 4.24 
Two plates 8 x} in. ... ie 4.00 
3.24 


The two longest columns were made up of the following 
sections : 


sq. in. 
Four angles 2+ 2? x 5, in. 6.48 
Two plates 9in.xZin.... 6.75 
13.23 
The results obtained on testing were : 
Ratio of Length Load at Failure, 






Number. to Radius of Pounds per 
Gryration. Square Inch. 
1 42.05 41,020 
2 ? 41,650 
3 39,440 
4 5s 41,650 
5 63.075 40,230 
6 63.075 40,070 
7 58.795 35,570 
8 58.795 38,810 





Buenos Ayres.—It is no longer necessary for ocean 
steamers to anchor 12 miles from the shore at Buenos 
Ayres in consequence of improvements which have been 





carried out for the accommodation of shipping. 


LAUNCHES AND TRIAL TRIPS. 

On September 11, the s.s. Syria a new iron vessel built 
for Messrs. Bailey and Leetham, of Hull, by Raylton, 
Dixon, and Co., Middlesbrough, proceeded from the Tees 
on her trial trip tothe Tyne. Her leading dimensions are 
287 ft. by 38 ft. by 21 ft. 9 in., with a deadweight of 3000 
tons. ther engines, which are by Mr. George Clark, of 
Sunderland, of 170 nominal horse-power, with cylinders 
21 in., 34 in., and 56 in. by 39 in. stroke, gave every satis- 
faction on trial. 





On Thursday, 12th ult., the s.s. Cazengo, which has 
just been completed for the Empreza Nacional, of Lisbon, 
by Messrs. Earle’s Shipbuilding and Engineering Com- 
pany, Limited, Hull, was taken on her trial trip. This 
steamer has been constructed for the mail and passenger 
service between England, Lisbon, and the west coast of 
Africa, and is a sister ship in all respects to the s.s. 
Ambaca, which underwent her trials recently ; the dimen- 
sions being: Length, 340 ft.; breadth, 41 ft.; depth of 
hold to top of floors, 28 ft.; and she is propelled by a set 
of triple-compound three-crank engines with cylinders 
32 in., 48 in., and 80in. in diameter by 48 in. stroke, 
supphed with steam from two large double-ended steel 
boilers. The vessel had on board about 1700 tons dead- 
weight, and the measured mile runs resulted in an 
average of nearly 14} knots, which was considered very 
satisfactory and was in excess of the contract speed. 


The new paddle steamer Prince Albert, which has been 
built by the John Cockerill Company for the Dover and 
Ostend Belgian Royal Mail service, was taken on her 
trial trip on the 13th ult. The vessel is of the following 
dimensions : Length, 271 ft.; breadth, 29 ft. ; and depth, 
15 ft. 6in. Her engines, which are of the diagonal com- 
pound type, have been constructed at the Seraing Works, 
and on trial a mean speed of 19 knots was attained. A 
second steamer built from the same plans is now nearly 
finished at the works. 

Messrs. W. Hamilton and Co. launched from their yard 

at Port-Glasgow on Saturday, the 14th ult., a three- 
masted sailing ship named Grace Harwar, built by them 
to the order of Messrs. William Montgomery and Co., 
London. The net register tonnage is 1730 tons and the 
—_ carrying capacity 2970 tons. She is built of Siemens 
steel. -_—_— 
By the same tide Messrs. Russell and Co. launched 
from their Bay-street yard in Port-Glasgow a three-masted 
sailing barque named Hawthornbank, of 1320 tons register, 
and to carry 2260 tons deadweight on Lloyd's freeboard. 
The dimensions are : 230 ft. long; breadth, 36 ft.; depth, 
21 ft. 6in. Her owners are Messrs. Andrew Weir and 
Co., Glasgow. 





A four-masted sailing ship of 2500 tons register was 
launched on Monday, the 16th ult., from the yard of 
Messrs. Barclay, Curle, and Co., Whiteinch; it was built 
by them to the order of Messrs. Robert Shankland and 
Co., Greenock. The vessel is of the following dimensions: 
Length, 295 ft.; breadth, 43 ft.6in.; and depth, 27 ft. 
The ship’s name is Kelburn, and it is classed 100 Al at 
Lloyd’s and has a full East Indiaman’s outfit. This is the 
sixth vessel built by Messrs. Barclay, Curle, and Co. for 
Messrs. Shankland, the aggregate tonnage being 13,000 
tons, which indicates the increasing size of ships, as com- 
pared with those of ten or twelve years ago. 

On Thursday, the 19th ult., the iron screw steamer 
Margaret, of 250 tons, went down the river Clyde on her 
official trial trip. This vessel was built by Messrs. John 
Fullerton and Co., at Paisley, for Messrs. Pattinsons and 
Winter, steam millers and cornfactors, Whitehaven, for 
their own trade. The engines, which are of the compound 
surface-condensing type, were supplied by Messrs. Ross 
and Duncan, Govan. The paces are 19in. and 36 in. 
in diameter, and the piston stroke is 24in. One boiler, 
11ft. in diameter and 9ft. 6in., supplies steam at a 
pressure of 901b. to the square inch. The average speed 
attained on the measured mile at Skelmorlie was 11 knots 
an hour. 

The new steel screw steamer Twilight, built by the 
Grangemouth Dockyard Company for ise. John Wad 
and Co., West Hartlepool, for the Baltic trade, went cn 
her official speed trial run on the Firth of Forth cn 
Friday, September 20, with very satisfactory results, 
The steamer is 250 ft. long, 33ft. beam, and 17 ft. deey, 
and has engines on the triple-expansion principle, cot.- 
structed by Messrs. Hutson and Corbett, Glasgow. The 
cylinders are 18 in., 30in., and 48in. in diameter respec- 
tively, and they have a piston stroke of 36in. Steam is 

enerated in one single-ended boiler 15 ft. by 10 ft., havin 
our furnaces with ribbed flues, 3 ft. 2in. in diameter, an 
having a total heating surface of 2100 square feet. The 
horse-power indicated on trial was: 900, and the speed 
attained 10? knots per hour. 





There was launched on the 25th ult., from the ship- 
building yard of Messrs. Schlesinger, Davis, and Co., 
Wallsend, a steel screw steamer named the Victor, which 
has been built to the order of Messrs. John Pile and Co., 
London. Her principal dimensions were as follows: 
Length between perpendiculars, 138 ft.; breadth moulded, 
22 ft. 3 in.; depth moulded, 11 ft. 6in. The vessel will be 
rigged as a fore-and-aft schooner and will be fitted with 
triple-expansion engines and steel boiler by Messrs, 
Hanna, Donald, and Wilson, Abbey Works, Paisley. 

Messrs. Alex. Stephen and Son launched from their 
yard at Linthouse, near Glasgow, on the 25th ult., a 








steel screw steamer of 1900 tons gross built by them to 


| the order of Messrs. Macla and McIntyre, Glasgow. 
| The vessel, which is named Mangara, is 260 ft. long, 
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36 ft. 9 in. broad, and 19 ft. deep moulded. The engines 
are of the triple-expansion type with cylinders 18 in., 
29in., and 46in. in diameter, with a piston stroke of 
39 in. The boiler is of steel and has been constructed for 
a working pressure of 160 Ib. to the square inch. 


The s.s. Hippomenes, built by Messrs. Workman, 
Clark, and Co., Limited, Belfast, and engined by 
Messrs. Bow, McLachlan, and Co., Paisley, for Messrs. 
R. P. Houston and Co., Liverpool, went on her speed 
trials on the Firth of Clyde on September 27. The 
dimensions are: Length, 320 ft. 4in.; breadth, 40 ft. 
2in.; and depth, 26 ft.; and she will carry 4000 tons 
cargo. The cylinders of the triple-expansion engines are 
24 in., 40in., and 64 in. in diameter respectively, by 45in. 
stroke, and steam of 160 lb. working pressure is supplied 
from two double-ended boilers. The trial was a run of 
six consecutive hours at full speed, and the speed attained 
was a mean of over 13 knots per hour, machinery through- 
out working with great smoothness. 


On the 27th ult. Messrs, Aitken and Mansell launched 
from their yard at Whiteinch a steel screw steamer built 
by them to the order of Messrs. Thomas and James 

arrison, Liverpool, and intended for the Star Line of 
Calcutta steamers, ‘The vessel, which is named Mira, is 
of the following dimensions: 350 ft. long, 40 ft. broad, 
and 27 ft. 8in. deep, with a gross tonnage of 3200 tons. 
The engines are being constructed by Messrs. John and 
James ethene Glasgow. They are of the triple-expan- 
sion type, with cylinders 24 in., 40in., and 66 in. in dia- 
meter, with a piston stroke of 54 in. 


Messrs. David J. Dunlop and Co. launched on the 
27th ult. from their yard at Port-Glasgow a steel screw 
steamer named the Humber, and built and engined by 
them to the order of Messrs. William Sloan and Co., 
Glasgow, for passenger and cargo service between the 
Clyde and the British Channel. The principal dimen- 
sions are: Length, 230 ft.; breadth, 82 ft.; depth of 
hold, 14 ft. 4 in.; and 900 tons gross. The engines are 
of the tri-compound type, with cylinders 214 in., 34 in., 
and 57 in. in diameter, and 3 ft. 3in. stroke. They are 
fitted with Morton’s patent valve gear, and are expected 
to develop 1200 indicated horse-power. Two multitubular 
boilers provide steam at a working pressure of 165 lb. to 
the square inch. — 

Messrs. Murdoch and Murray launched on Saturday, 
the 28th ult., from their yard at Port-Glasgow, a steel 
screw steamer of the following measurements : Length, 
260 ft. ; breadth, 37 ft.; depth, 19 ft. 2 in. moulded, the 
deadweight carrying capacity being 2600 tons. The 
vessel, which is named the Bavaria, is owned by Messrs. 
David Scott and Co., Dundee, and is for the Baltic trade. 
The engines have been constructed by Messrs, Dunsmuir 
and Jackson, Govan, and are of the triple-expansion 
type, having cylinders 31 in., 43 in., and 54 in. in dia- 
meter, with a piston stroke of 36 in. There are two 
boilers 13 ft. by 9 ft., with six furnaces in all, giving a 

rate surface of 93 square feet, and a heating surface of 
2612 square feet. The working pressure is 160 lb. to the 
square inch. The donkey boilers are 8 ft. by 7 ft. 6 in., 
having two furnaces, and working to 90 lb. pressure. 
The propeller has four blades, and is 14 ft. in diameter. 
With 148 nominal horse-power, the speed will be 11 knots. 


On Saturday, the 28th ult., there was launched from 
the No. 2 dockyard of Messrs. Raylton, Dixon, and Co., 
Middlesbrough, a steel screw steamer named the Ivy, 
which has been built to the order of Mr. John Hunter, of 
Hartlepool and West Hartlepool. This vessel is of the 
following dimensions: Length, 238 ft.; breadth, 32 ft. ; 
depth moulded, 16 ft, 24 in., with a deadweight carrying 
capacity of 1600 tons. The engines will be fitted by 
Messrs. Westgarth, English, and Co., Middlesbrough, 
having cylinders 164 in., 26 in., and 44 in., by 33 in. 
troke. 

On Saturday, the 28th ult., there was launched from 
the shipbuilding yard of Messrs. Schlesinger, Davis, and 
Co., Wallsend-on-Tyne, a large steel screw steamer, built 
to the order of Hajee Abdulatiff Balladina and Hajee 
Joosub Purbhoy, of Bombay. The vessel, which is named 
the Sullamut, is of the following dimensions: Length 
over all, 383 ft. ; length between perpendiculars, 340 ft. ; 
breadth moulded, 42 ft. ; depth moulded, 30 ft. 3 in., with 
a deadweight capacity of about 5700 tons. 


The s.s. Ifafa, which has been built to the order of 
Messrs. J. T. Rennie, Son, and Co., of London and 
Aberdeen, by Messrs. Hall, Russell,and Co., of 
Aberdeen, under the superintendence of Messrs. 
Flannery, Baggally, and Co., London, was taken for 
trial on Rese per September 28. She is 270 ft. 4 in. 
long, 35 ft. 2 in. broad, with a depth of 23 ft. 6 in., 
Fame is fitted with triple-expansion engines with cylinders 
21 in., 34 in., and 57 in. in diameter and 42 in. stroke, fed 
with steam of 160]b. pressure from two large boilers, 
which are fitted with Colhenbeds und evaporators. A 
strong wind was blowing off the land and rendered 
accurate trial data impossible, her speed noted upon the 
measured mile, however, was 13.68 knots. She afterwards 
left for London at 4 o’clock and arrived off Gravesend in 
about 36} hours, the machinery working in a most satis- 
factory manner and giving no trouble whatever. 


On Saturday, September 28, Messrs. Edward Withy 
and Co. launched from their shipbuilding works at 
Hartlepool, a large steel screw steamer measuring over 
300 ft. in length, and constructed throughout of Siemens- 
Martin steel. The engines have been constructed by 
Messrs. T. Richardson and Sons, Hartlepvol, and are 
a triple-expansion type, with two double - ended 

ilers, 





COMPOUND FORGING PRESS. 
CONSTRUCTED BY MESSRS. B. AND S. MASSEY, ENGINEERS, OPENSHAW. 


MASSEYS PATENT F JRCINC PRESS 
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ressure are now | of large size, but in spite of this no difficulty has been 
becoming very generally recognised by engineers, but | experienced with the gland packing, which has re- 
there is little doubt that the high first cost of an | mained perfectly steam-tight during some months 
hydraulic forging press militates against the more | working at Messrs. Massey’s works. Taken all in all, 
general adoption of the process. To meet such cases | the press seems to have many advantages, and should 
Messrs. B. and S. Massey, of Openshaw, Manchester, | be quite capable of déaling with a large proportion of 
have brought out the compound steam forging press | the ordinary work of forging. 
illustrated on the present page. This consists of two | 
steam cylinders placed one above the other, the piston- | 
rod from the lower cylinder passing through that of | [ye Cortwra CaNat.—The works of the Corinth Ship 
the upper, and the valves are arranged so that the two | Canal are now almost at a standstill, being reduced to a 
— can be worked either together or separately. | single section. The contractors claim a balance of 32,0007. 
‘hus _ — work one cylinder can be used with- | for work - labour done. — — acrcgree" ees 
out the other, or whilst one piston closes the | shown a disposition to assist the canal company, and has 
dies the other can drive a ach through the | appointed an engineer to report upon the subject. 
metal inside them. The press is complete in 
itself, the only fitting required being a steam pipe to| A New PorraBteE HicH Canpie-Powrer Licut.— 
the factory boiler. The cylinders are each 494 in. | Messrs. A, C. Wells and Co., of the Midland-road, St. 
in diameter, and have a maximum stroke of 15 in. | Pancras, London, have recently brought out a smaller size 
The vertical height between the table and the entabla- | of their now well-known “ Wells” light, which operates in 
ture is 24in., when the table is in its lower position. | the following way : The oil is stored in an air-tight tank 
The table itself is 4 ft. 2 in. square, and is fitted with | of galvanised iron, and by means of an air pressure above 


+s : il i i kes two 
T slots for fixing the dies. These latter can be safely | }¢ the oil is forced up through a pipe, which ma. 
made of cast iron, which thus replaces the expen- | turns round the flame before lh 5 the burner, so that 


sive steel dies required for hammer work. With the oil is gasified by the heat of the flame. On issuing from 


60 Ik a | the burner, the oil passes ng a cone, inducing a 
steam at ». pressure, the press exerts a maximum | cyrrent of air which, mixing with the now gaseous oil, 


pressure of 100 tons, and with this Messrs. Massey at insures complete and smokeless combustion. In the new 
their own works are forging 23 in. square-headed bolts | light the flame is about 12 in. long and the light ot 500 
and similar articles at a single beat, as well as a large | candle-power. A pump is used to compress the air above 
amount of heavy flanging. With steam at 180 Ib. | the oil in the reservoir, but this pump only requires atten- 
pressure, which the press is constructed to stand if | tion once in five or six hours. To start the light it is 
necessary, still heavier work can be dealt with, and at | necessary to heat up the coil in the supply pipe, and for 


even a more rapid rate than with an hydraulic press, | br wie k pred = athe poe a reo be 24 — 
as with the steam machine twenty strokes can be made | be ‘al . 9 og alte an a Poe Giaecnbare The 
per minute. The various details of the press have been | ip clown lamp weighs 70 Ib. when full and 40 lb. 
very carefully thought out, the table being guided | empty, the oil used is half a gallon per hour, and the oil 
with great accuracy by the four pillars, which assist | tank measures 10 in. in diameter by 16 in. high. All the 
the piston trunk of the upper cylinder. This trunk is | parts are arranged so as to admit of easy cleaning. 


THE advantages of forging by 
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TWIN-SCREW STEAMER “MODJESKA.” 


BUILT BY MESSRS. NAPIER, SHANKS, AND BELL, YOKER, NEAR GLASGOW. 
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We publish in our two-page engraving and on 
the a page, views of the steel twin-screw steamer 
Modjeska, which has been constructed by Messrs. 
Napier, Shanks, and Bell, Yoker, near Glasgow, on | 
account of the Hamilton (Ont.) Steamboat Company, 
Limited, and specially designed for their passenger 
service on Lake Ontario, Canada. The stated runs of 
the vessel will be between Hamilton and Toronto, and 
it is expected from her high rate of speed that two 
trips between these ports will be made each day. 

The canal locks through which she had to pass in 
order to reach her destination necessitated the length 
of the steamer being limited to 185 ft. overall. Be- | 


‘od 


tween perpendiculars she is 178 ft. The breadth at| ment in the company’s service, the whole of the decks 
main deck is 30 ft., and at water line 25 ft., while the | and deck erections are devoted to this. The dinin 
depth moulded (to main deck) is 13 ft. The gross} saloon, a spacious apartment, beautifully fitted a 
tonnage is 455 tons. | decorated, is placed on the lower deck aft (Fig. 10) and 
It will be seen from the elevation (Fig. 6) that the | is reached from the main deck by a wide and handsome 
general arrangements of the vessel are of the American | stairway. A similar stairway leads from the main to 
type, the main and promenade decks running the whole | the promenade deck, the inclosing bulkhead being 
length of the vessel, with saloons and deck-houses on | covered with bevel-edged mirrors and finished in 
both, as indicated on the plans Figs, 7 to 10, and a polished mahogany. The drawing-room saloon on the 


| permanent wood awning above all, extending from| main deck (Fig. 9) is likewise finished in finest 


the foremast to the stern. The hull is constructed of Spanish mahogany, the ceiling being richly decorated 
Siemens- Martin steel and has fine water lines. | with tinted lincrusta; and a handsome piano, in rose- 


As passenger accommodation is the essential require- | wood with silver-plated fittings, is placed at the for- 
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ward end. The sofas are covered with marone morocco, 
and the other upholstery is of a similarly rich and 
pleasing nature. Immediately aft of this saloon, and 
entering from it, is a roomy and nicely furnished 
apartment reserved for ladies, with toilet and other 
conveniences (Fig. 9). The promenade deck (Fig. 8) 
is provided all round with comfortable seats, and here 
excursionists have ample room for promenading the 
whole length of the vessel. 

The engines and boilers, which are shown by 
our two-page engraving, have been constructed by 
Messrs. Dunsmuir and Jackson, of the Govan Engine 
Works, Glasgow. The engines are of the triple-expan- 
sion type, inverted, direct-acting, with three cranks, 
and having jet condenser. The cranks are set at an 
angle of 120 deg. Each engine is complete in itself, 
having jet condenser, air, feed, and bilge pumps, The 
high-pressure cylinders are 15 in. in diameter; the 
intermediate pressure, 24 in.; and the low pressure, 
40 in. in diameter ; all having a stroke of 27in. The 
ratio of capacity of the low-pressure cylinders to the 
a eee is 7.1, while the ratio of the medium 
cylinders to the high-pressure is 2.56, The high-pres- 
sure cylinders are steam-jacketted and fitted with 
piston valves ; the intermediate are fitted with single- 
ported slide valves and the low-pressure with slide 
valves of the ‘‘ Trick” description. The low-pressure 
cylinders are fitted with auxiliary starting valves, both 
being piston valves, while starting cocks are fitted 
to the intermediate cylinders. The engines are re- 
versed by means of vows patent hydraulic and 
steam-reversing gear, and it is so arranged that, if 
necessary, the engines can be reversed by hand. The 
upper shaft runs along the front of the engine and each 
expansion link is connected with slotted levers on this 
shaft, so that the cut-off of each valve can be altered 
without affecting the others. The bedplates of the 
engines are massive castings and are amply strong. 
The fronts of the engines are supported by round 
polished columns of wrought iron. The back columns 
are of castiron, the middle one being cast with the jet 
condenser, and being widened out at the bottom, forms 
part of it. The air pump is in one casting with the 
condenser and column, and is at the back of the column. 
It is 18 in. in diameter, having a stroke of 15 in. The 
ratio of the capacity of the low-pressure cylinder to 
that of the air pump is 8.8. The air pumps are fitted 
with Thomson’s patent metallic valves. Kach engine 
is fitted with a feed pump and alsoa bilge pump. The 
diameter of both is 3% in., and the stroke 15 in. Each 
— is capable of supplying the boilers when at full 
speed, The bilge pumps can draw from all compart- 
ments of the ship, and one pump is arranged to act for 
sanitary purposes. There is a duplex donkey pump 
having 5 in. cylinder and 7 in, stroke, and pumps 
34 in. in diameter by 7 in. stroke. This donkey is in 
the engine-room, bolted to the bulkhead on a level 
with the upper engine-room grating, in accordance 
with the Canadian Board of Trade regulations. The 
crankshafts are each of them in one piece of the built 
type. The thrust length of shafting is placed next to 
the crankshaft, the thrust block being of the horseshoe 


type. The shoes are of cast iron, and faced with white 
metal. Each thrust block has an area of 228 square 
inches, The propellers are of aluminium cast iron, and 


are of the most approved form. They are 8 ft. 6 in. in 
diameter, having a pitch of 14 ft., and are of the four- 
bladed type. The engines have been built to indicate 
about 1600 horse-power. 

Steam is supplied by four steel boilers of the gun- 
boat type, each having two furnaces 2 ft. 94 in. mean 
diameter, the total grate surface being 120 square feet. 
The boilers are 7 ft. mean diameter and are 16 ft. long. 
The total heating surface in the boilers is 3582 square 
feet. The ratio of heating surface to grate surface is 
30 tol. The boilers are arranged in pairs forward of 
the engines, necessitating two stokeholds. The pipe 
connections between boilers and engines, as shown in 
Figs. 1 and 2 are arranged so that steam may be taken 
from any of the boilers to either engine, or from all the 
boilers at once. The furnaces are Fox’s patent corru- 
gated, constructed by the Leeds Forge Company. The 
boilers are constructed entirely of Siemens- Martin 
steel and work at a pressure of 160 1b. per square 
inch. The arrangement of the forced draught is 
most complete and is on the closed stokehold 
system, Each stokehold is furnished with a Chand- 
ler’s fan and engine, fitted on the lower deck and 
"aia to blow direct into the top of the stoke- 

old. 

The vessel and machinery have been furnished with 
all the special appliances and adapted to the require- 
ments of the Canadian navigation laws for service in 
Canadian waters. The contract speed was 16 knots 
per hour; and before her departure from the Clyde 
she ran on the measured mile at Skelmorlie at a speed 
of 164 knots, the engines developing 1840 indicated 
horse-power, a result very satisfactory. The Modjeska 
was completed under the supervision of Mr. Hugh 
Fairgrieve, of Hamilton (Ont.), on behalf of the owners, 
and both he and Mr. George E. Tuckett, a director of 
the company, have expressed their entire satisfaction 
with the vessel and her performance, 





INDUSTRIAL NOTES. 

Tue state of trade in connection with shipbuilding 
continues to be exceedingly good in most of the ship- 
building districts. The demand for labour is such that 
the executive of the Boilermakers and Iron Ship- 
builders’ Society considered themselves justified in 
taking the votes of the members as to whether home 
donation—that is, out of work allowance—ought not 
to be discontinued for the present. The votes in favour 
of stopping such allowance were 8020; for continuing 
it 12,254 ; majority against, 4234. The executive, 
however, remind the members that the rule is, 
‘members must not be kept on the funds when there 
is work for them.” The report then proceeds to 
show that thirty sets of rivetters are wanted at 
each of two firms named, and that numbers of all 
classes of workers are required at numerous other 
places; it adds, ‘‘ As there is work for every one, 
members cannot be kept on the donation fund.” The 
members are also cautioned against leaving their em- 
ployment, and causing disputes contrary to the society’s 
rules, or without the sanction of the executive. If they 
do so they are not to receive dispute pay under any 
circumstances. Such firmness will tend to prevent 
labour dispute in this trade. In the Clyde district 
alone there are 140 vessels on hand, of a gross tonnage 
of 270,000 tons, providing work for all hands for many 
months to come. Attention is called to the apprentice- 
ship system, and members are urged to —_ within 
the rules as to the proportion between members and 
apprentices, at all firms and works. No dispute of any 
moment is reported from any district at the present 
moment, although there is some uneasiness as to the 
possibility of disputes among the labourers at some of 
the shipyards. 


The Associated Blacksmiths’ Society report that 
trade is exceedingly good in all districts, only thirty- 
one members being on ‘idle benefit,” and eight on 
trade benefit. The advance agreed upon by the mem- 
bers of the Edinburgh Employers’ Association is being 
paid by all except four employers, with whom some 
negotiations are going on to prevent further dispute. 
The Dundee employers are being memorialised to 
grant an advance of 2s. per week on blacksmiths’ 
wages, which are stated to be 3s. per week below the 
average a at Edinburgh. At Govan one firm refused 
to give the advance demanded, and conceded by the 
other firms, but one day’s strike ended the dispute, the 
advance being given. In all other districts the ad- 
vance sought has been given, with the exception of 
the Belfast Corporation and Harbour Trust, where 
further pressure is being applied. So well employed 
are the members that the total cost for the unem- 
ployed is only about one penny per week, while for 
sick, funeral, and superannuation benefit the cost is 
5d. per week, or 6d. per week per member in all. 

The Scottish ironmoulders are in a very prosperou 
condition, very few members being on the funds. No 
strike of any importance exists, but at five firms the 
members and the non-union men are requested to 
leave the works severely alone. One very curious 
feature in the last monthly report was a list of the 
members who had lent the society money during the 
depression in trade, together with the repayments, to 
the extent of 10,371/. Notwithstanding these repay- 
ments the total balance in hand is about 10,000/. The 
men in this trade abstain from overtime, except on a 
pressing emergency. In Scotland generally all branches 
of the engineering and iron trades are in full work, at 
good wages. 





In West Cumberland the iron and steel workers are 
agitating for a further advance of 15 per cent. in wages 
for the millmen, and in the engineering branches for 
10 per cent. In both cases they also demand time and 
half for all Sunday work. At the Moss Bay Iron and 
Steel Works they have applied for a similar advance, 
and for similar terms for Sunday work. 





In the Cleveland district trade is in a very flourishing 
condition. At many of the mills the employers have 
had to advertise for men, a most unusual thing in the 
locality, as the mills are short-handed. A dispute at 
the Eston Steel Works, of Messrs. Bolekow, Vaughan, 
and Co., as to the time of leaving work on Saturdays, 
and also a claim in regard to wages, has been referred 
to arbitration. At the Consett Iron and Steel Works, 
Mr. Waterhouse’s report fixes the rates to be paid to 
steel millmen as the same for the ensuing three months 
as for the past quarter, which is 74 per cent. above the 
rates in April, 1888, when the sliding scale was formu- 
lated and fixed. The dispute of the quarrymen, re- 
ferred to in a previous issue, as having been relegated 
to Mr. Abbott as umpire, has been settled. Theaward 
is, ‘‘That the price for North Bishopley be 53d. per 
ton, loaded into trucks in the usual way; and at 
Browns’ Houses quarry 54d. per ton loaded into tip 
wagons ; the above prices to rule for three months.” 
The Cleveland miners at Messrs. Bolckow, Vaughan, 
and Co. have also been awarded an advance of one 


penny per ton on the present tonnage rate from 





September 23rd. A dispute of the labourers at the 
engineering works of Messrs. Gray and Co., West 
Hartlepool, has arisen, but the men are adopting a con- 
ciliatory course in seeking an interview with the head 
of the firm. 


In the North Staffordshire district trade is still very 
prosperous, and the men complain of the long hours they 
have to work. The ironworkers say that they are before 
the furnaces in many cases from 5 p.m. to 6 a.m. the 
next morning, a longer spell than they canstand. The 
colliery enginemen are claiming an advance of 20 per 
cent. in wages where no advance has been conceded, 
and 10 per cent. where that amount has been already 
granted. The notices terminate this week, so that the 
advance shall be contemporaneous with the second 
miners’ advance at that date. Some uncertainty 
appears to exist as to the results of the publication of 
the accountants’ returns for the quarter, and makers 
seem reluctant to sell at present prices, for forward 
delivery, to any large extent. This uncertainty has 
tended to restrict business to a slight degree. 





In the Sheffield and Rotherham district trade is in 
a flourishing condition in all branches of iron and steel. 
Orders come in plentifully, and some of the local firms 
are making considerable additions to their works. The 
pattern-makers’ dispute as to wages has been settled, 
all the firms having agreed to the 2s. per week 
advance. The question of overtime is being mutually 
arranged. The iron moulders are seeking an advance 
of 2s. per week, but no steps have as yet been taken 
to enforce it. The wire drawers are on strike for an 
advance in wages, and are being supported by the 
other trades in the district. |The joiners’ toolmakers 
have just formed a union for their branch of the Shef- 
field trade, and a new branch of the Amalgamated Iron 
and Steel Workers’ Association has been opened in the 
town. 





At Cannock Chase and the district, the engineers, 
stokers, boilermen, winders, and locomotive men 
connected with the collieries have been organising 
themselves into a union with the view of getting an 
advance of wages and shorter hours. These men do 
not as a rule belong to the engineers, boilermakers, or 
other of the iron trades unions, and hence have not 
generally participated in the advance in wages con- 
ceded to these branches. In the South Staffordshire 
coalfields the accountants’ report to the Wages Board 
will result in a 5 per cent. advance for the ensuing 
three months, compared with the quarter just ended. 


The Midland Iron and Steel Wages Board have nad 
under consideration the report of the accountants for 
July and August, from which it appears that the net 
selling price will not entitle the men to an advance 
during the ensuing quarter. The increase in price is 
said not to be sufficient for the 24 per cent. to be given. 
The advance already conceded amounts to 124 above 
the minimum scale wages. 





At the Tredegar Iron and Steel Works the wages of 
the men in the engineering and iron and steel depart- 
ments have been advanced 5 per cent. from Sep- 
tember 1, with a further advance of 24 per cent. from 
the Ist instant, by a friendly interview between the 
manager and deputations of the various sections of the 
men ; work is consequently going on merrily. 

At the Cyfarthfa Iron Works the notices have been 
given in for an advance, in wages, and they will termi- 
nate this week. But up to the present there has been 
no formal interview of employers and employed with 
the view of a peaceful settlement or arrangement of 
the matters in dispute. Meanwhile, it is reported 
that many of the mechanics are withdrawing their 
notices individually, showing that there is not complete 
unanimity in their councils and action. 





The platelayers on the London and North-Western 
Railway are memorialising the directors for fifty-four 
and a half hours per week as the hours of labour ; that 
time and a half be paid after twelve o’clock noon on 
Saturdays ; that they have the same holidays as other 
servants of the company ; that wages be paid weekly ; 
and that the wages be advanced 3s. per man per week. 
The same class of men on the North London Railway 
have petitioned the directors for an advance of ls. 6d. 
per week in wages, for a week’s holiday each year, 
without loss of pay, and that work shall cease at one 
o’clock on Saturdays, instead of three, as at present. 


The ship joiners at Belfast have struck work for an 
increase of ld. per hour in wages, the average being 
7d. ; they now demand 8d. per hour, as in the ship- 
yards of Great Britain. It is expected that the strike 
will throw other branches out of work in the ship- 
yards of Belfast, and possibly lead to other demands 
for increase of pay. 





The coalminers’ strike in the Somerset district is at 
an end, the men being victorious all along the line. 
They will now come under what is known as the York- 
shire compromise, 5 per cent, advance from date of 
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settlement, and another 5 per cent. from the 4th 
instant. There has been a little friction about work- 
ing with the ‘‘ scabs,” as those are termed who went in 
during the strike, and in some instances it is said that 
the employers are ‘‘ victimising” the strike leaders, 
but this ill-feeling will soon subside when work is in 
full swing. 





In Lancashire, the coal trade is brisk, and work is 
plentiful ; the men have been having their great de- 
monstration, enjoying their holiday and celebrating 
their victory. At the Garsund Collieries there is still 
a dispute, the men demanding 2s. per day. In Not- 
tinghamshire most of the miners have been enjoying 
the 5 per cent. advance for some time, but at one 
colliery the advance was first given a fortnight 
since, the manager stating that the firm gave it with- 
out reference to other advances in other districts. In 
the Forest of Dean the steam coal men are agitating 
for a further 10 per cent. advance, to which they allege 
they are entitled. They say that the house coal men 
have had a 15 per cent. advance, while their wages 
have only been increased by 5 per cent. The steam 
coal trade is very busy. The men give notice of the 
advance this week. The Northumberland miners 
have been granted a further 3 per cent. advance in 
wages ; this will probably ward off any dispute as 
regards the larger demand made a week or two since. 
In Durham there is some talk of a further demand, 
but for the moment matters are quiet in all the mining 
districts. 





In the Scottish mining districts the men are getting 
the 10 per cent. advance generally. In the Lothians, 
where the advance was mostly delayed, the increase 
has now been conceded at most of the pits. In Lanark- 
shire and Ayrshire the men are well at work, at the 
advance. In Fifeshire the men are demanding another 
10 per cent. in their wages; the decision so to do was 
arrived at on Saturday last. The shale miners have 
recently had 6d. per day advance granted to them, 
and are now agitating for a further advance of 6d. per 
day. Insome parts of Ayrshire the colliers are also 
demanding a further advance of 6d. per day. The 
enginemen in Fifeshire have agreed to accept 3d. per 
day advance in lieu of 6d. per day as at first de- 
manded. The furnacemen are also seeking an advance 
in wages in many parts of Scotland, but no formal 
demand is as yet made to the employers. In Clack- 
mannanshirethe miners are agitating for a further 10per 
cent. advance ; they allege that their wages are below 
some of the other mining districts. In Stirlingshire a 
manifesto has just been issued to all the collieries 
urging the miners to demand 10 per cent. advance in 
wages, so as to bring up the wages in Scotland toa 
level with those in England and Wales, and thus 
equalise the competition of coalowners in all parts of 
the United Kingdom. How far this plea will have 
weight remains to be seen, but at bottom the object is 
rather to raise their own wages than interfere with 
competition among the coalowners. 





The whole of the three months that have just ended, 
forming the September quarter of the year, have 
been distinguished for its labour struggles, and labour 
victories, in many branches of trade. The miners 
generally have had a5 per cent. advance in wages, and 
they commence the current quarter with a further 
advance of 5 per cent. The dock labourers in London 
have won certain advantages in modes of employment, 
and a promise of a distinctive rise in wages at the 
beginning of November. The labourers in many other 
departments of trade have also secured an advance in 
wages, or some equivalent in time, or conditions of em- 
ployment. And the impulse to higher wages and better 
conditions is not yet spent. 





THE PROGRESS OF PHOTOGRAPHY. 


Address to the Mathematical and Physical Section of the 
British Association. 
By Captain W. pe W. Apyy, C.B., R.E., F.R.S., 
F.R.A.S., President of the Section. 

THE occupant of this chair has a difficult task to per- 
form, should he attempt to address himself to all the 
various subjects with which this section is supposed to 
deal. I find that it has very often been the custom that 
some one branch of science should be touched upon by 
the President, and I shall, as far as in me lies, follow this 
procedure, 

This year is the jubilee of the practical introduction of 
photography by Dauguerre and Fox Talbot, and I have 
thought I might venture to take up your time with a few 
remarks on the effect of light on matter. I am not going 
into the history of photography, nor to record the rivalries 
that have existed in regard to the various discoveries that 
have been made in it. A brand new history of photo- 
graphy, I dare say, would be interesting, but I am not 
the person to write one; and I would refer those who 
desire information as to facts and dates to histories which 
already exist. In foreign histories perhaps we English 
suffer from speaking and writing in a language which is 
not understanded of the foreign people ; and the credit of 
several discoveries is sometimes allotted to nationalities 
who have no claim to them, Be that as it may, I do not 





propose to correct these errors or to make any reclama- 
tions. I leave that to those whose leisure is greater than 
mine. 

I have often asserted, and I again assert. that there 
should be no stimulus for the study of science to be com- 
pared to photography. Step by step, as it is pursued, 
there should be formed a desire for a knowledge of all 
physical science. Physics, chemistry, optics, and mathe- 
matics are all required to enable it to be studied as it 
should be studied ; and it has the great advantage that 
experimental work is the very foundation of it, and 
results of some kind are always visible. I perhaps am 
taking an optimist view of the matter, seeing there are 
at least 25,000 living facts against my theory, and perhaps 
not 1 per cent. of them in its favour. I mean that there 
are at least 25,000 persons who take photographs, and 
scarcely 1 per cent. who know or care anything of the 
“‘why or wherefore” of the processes, so far as theory is 
concerned. If we call photography an applied science, it 
certainly has a larger number who practise it, and pro- 
bably fewer theorists, than any other. 

He would be a very hardy man who would claim for 
Nitpce, Daguerre, or Fox Talbot the discovery of photo- 
graphic action on matter. The knowledge that such an 
action existed is probably as old as the fair-skinned races 
of mankind, who must have recognised the fact that light, 
and particularly sunlight, had a tanning action on the epi- 
dermis, and the women then, as now, no doubt took their 
precautions against it. As to what change the body acted 
upon by light underwent it need scarcely be said that 
nothing was known, and perhaps the first scientific experi- 
ment in this direction was made rather more than a hun- 
dred years ago by Scheele, the Swedish chemist, who found 
that when chloride of silver was exposed to light chlorine 
was given off. It was not till well in the forties that any 
special attention was given to the action that light had on 
a variety of different bodies ; and then Sir John Herschel, 
Robert Hunt, Becquerel, Draper, and some few others 
carried out experiments which may be termed classical. 
Looking at the papers which Herschel published in the 
‘* Philosophical Transactions” and elsewhere, it is not too 
much to say that they teem with facts which support the 
grand principle that without the absorption of radiation 
no chemical action can take place on a body; in other 
words, we have in them experimental proofs of the law of 
the conservation of energy. Hunt’s work, ‘‘ Researches 
on Light,” is still a text-book to which scientific photo- 
graphers refer, and one is sometimes amazed at the 
amount of experimental data which is placed at our dis- 
posal. The conclusions that Hunt drew from his experi- 
ments, however, must be taken with caution in the light 
of our present knowledge, for they are often vitiated by 
the idea which he firmly held, that radiant heat, light, 
and chemical action, or actinism, were each of them pro- 
perties, instead of the effects, of radiation. Again, we 
ave to be careful in taking seriously the experiments 
carried out with light of various colours when such colours 
were produced by absorbing media. It must be remem- 
bered that an appeal to a moderately pure spectrum is the 
only appeal which can be legitimately made as to the 
action of the various components of radiation, and even 
then the results must be carefully weighed before any 
definite conclusion can be drawn. No photographic result 
can be considered as final unless the experiments be varied 
under all the conditions which may possibly arise. 
Coloured media are dangerous for enabling trustworth 
conclusions to be drawn, unless the character of such 
media have been thoroughly well tested and the light they 
transmit has been measured. An impure spectrum is 
even more dangerous to rely upon, since the access of 
white light would be sure to vitiate the results. 

Perhaps one of the most puzzling phenomena to be met 
with in photography is the fact that the range of photo- 
graphic action is spread over so large a portion of the 
spectrum. The same difficulty of course is felt in the 
matter of absorption, since the one is dependent on 
the other. Absorption by a body we are accustomed, and 
indeed obliged by the law of the conservation of energy, 
to consider as due to the transference of the energy of the 
ether wave motion to the molecules and atoms comprising 
the body by increasing the vibrations of one or both, 

In the case where chemical action takes place we can 
scarcely doubt that it is the atoms which in a great 
measure take up the energy of the radiation falling on 
them, as chemical action is dependent on the liberation of 
one or more atoms from the molecule, whilst, when the 
swings of the molecules are increased in amplitude we 
have a rise in temperature of the y- I shall confine 
the few remarks I shall make on this subject to the case 
of chemical action. The molecule of a silver salt, such as 
bromide of silver, chemists are wont to look upon as com- 
posed of a limited and equal number of atoms to form the 
molecule. When we place a thin slab of this material 
before the slit of the spectroscope we find a total absorp- 
tion in the violet and ultra-violet of the spectrum, and a 

rtial absorption in the blue and green, and a diminish- 
ing absorption in the yellow and red. A photographic 
plate containing this same salt is acted upon in exactly 
the same localities and in the same relative degree as 
where the absorption takes age Here, then, we have 
an example of, it may be, the vibrations of four atoms, 
one of which at least is spectrum. The explanation of 
this is somewhat obscure. A mental picture, however, 
may help us. If we consider that, owing to the body 
acted upon being a solid, isochronous or partially so, 
with the waves composing a large part of the visible the 
oscillations of the molecules and atoms are confined to a 
limited space, it probably happens that between the times 
in which the atoms occupy, in regard to one another, the 
same relative positions, the component vibrations of, say, 
two of the atoms vary considerably in period. An ex- 
ample of what I mean is found in a pendulum formed of a 
bob and an elastic rod. If the bob be made to vibrate in 





the usual manner, and at the same time the elastic rod be 
elongated, it is manifest that we have a pendulum of 
ever-varying length. At each instant of time the period 
of vibration would differ from that at the next instant, if 
the oscillations were completed. It is manifest that 
increased amplitude would be given to the pendulum 
swings by a series of well-timed blows differing very 
largely in period ; at the same time there would be posi- 
tions of the pendulum in which some one series of well- 
timed blows would produce the greatest effect. In a 
somewhat similar manner we should imagine that the 
ethereal waves should produce increased amplitude in the 
swing of the atoms between very wide limits of period, 
and, further, that there should be one or more positions 
in the spectrum when a maximum effect is produced.* I 
would here remark that the shape of the curves of sensi- 
tiveness, when plotted graphically, of the different salts 
of silver to the spectrum have a marked resemblance to 
the graphically drawn curves of the three colour sensa- 
tions of the normal eye, as determined by Clerk Maxwell. 
May not the reason for the form -of the one be equally 
applicable for the other? I only throw this out as 
evidence, not conclusive indeed, that the colour sensitive- 
ness of the eye is more probably due to a photographic 
action on the sensitive retina than to a merely pee ae, 
action. That this is the case I need scarcely say has 
several times been propounded before. 

The ease with which a silver salt is decomposed is 
largely, if not quite, dependent on the presence of some 

y which will take up some of the atoms which are 
thrown off from it, For instance, in chloride of silver we 
have a beautiful example of the necessity of such a body. 
In the ordinary atmosphere the chloride is, of course, 
coloured by the action of light; but if it be carefull 
dried and purified, and placed in a good vacuum, it will 
remain uncoloured for years in the strongest sunlight. In 
this case the absence of air and moisture is sufficient to 
prevent it discolouring. 

If in the vacuum, however, a drop of mercury be intro- 
duced, the coloration by light is set up. We have the 
chlorine liberated from the silver and combining with the 
mercury vapour, and a minute film of calomel formed on 
the sides of the vessel. 

Delicate experiments show that notonly is this absorbent 
almost necessary when the action of light is so strong or 
so prolonged that its effect is visible, but also when the 
exposure or intensity is so small that the effect is invisible 
and only to be found by development. The necessity for 
this absorbent is not far to seek. If, for instance, silver 
chloride be exposed to light in vacuo, although the chlorine 
atoms may be swung off from the original molecule, yet 
they may only be swung off to a neighbouring molecule 
which has lost one of its chlorine atoms, and an inter- 
change of atoms merely takes place. If, however, a 
chlorine absorbent be present which has a greater affinity 
for chlorine than has the silver chloride which has lost one 
of its atoms, then we may consider that the chlorine atoms 
will be on the average more absorbed by the absorbent 
than by the subchloride molecules. The distribution of the 
swung-off atoms between the absorbent and thesubchloride 
will doubtless be directly proportional to their respective 
affinities for chlorine, and so for the other salts of silver. 
If this be so, then it will be seen that the greater the 
affinity of the absorbent for the halogen the more rapid 
will be the decomposition of the silver salt. This, then, 
points to the fact that if any increase in the sensitiveness 
of the silver salt is desired it will probably be brought 
about by mixing with it some stronger halogen absorbent 
than has yet been done. 

The question as to what is the exact product of the de- 
composition of a silver salt by the action of light is one 
which has not as yet been fully answered. For my own 

art, I have my strong beliefs and my disbeliefs, fully 

lieve the first action of light to be a very simple one, 
though this simple action is masked by other actions 
taking place, due to the surroundings in which it takes 
place. The elimination of one atom from a molecule of 
a silver salt leaves the moleculein an unsatisfied condition, 
and capable of taking up some fresh atom. It is this 
capacity which seemingly shrouds the first action of light, 
since when exposure is prolonged the molecules take up 
atoms of oxygen from the air or from the moisture in it. 
Carey Lea, of Philadelphia, has within the last three 
years given some interesting experiments on the composi- 
tion of what he calls the shabachiontie of silver, which 
is the chloride coloured by light, and Professor Hodgkin- 
son has also taken up the matter. The conclusions the 
former has drawn are, to my mind, scarcely yet to be 
accepted. According to the latter experimentalist, the 
action of light on aver chloride is to form an oxidised 
subsalt. This can hardly be the case, except under certain 
conditions, since a coloured compound is obtained when 
the silver chloride is exposed in a liquid in which there is 
no oxygen present. 

his coloration by light of the chloride of silver natu- 
rally leads our thoughts to the subject of photography in 
natural colours. The question is often asked when photo- 
graphy in natural colours will be discovered. Photo- 

raphy in natural colours not only has been discovered, 
But pictures in natural colours have been produced. I am 
not alluding to the pictures produced by manual work, 
and which have from time to time been foisted on a 
credulous public as being produced by the action of light 
itself, much to the damage of photography and usually to 
the so-called inventors. Roughly speaking, the method 
of producing the ———- in its natural colours is to 
chlorinise a silver plate, expose it to white light till it 
assumes a violet colour, heat till it becomes rather ruddy, 





* The effect of perfect and nearly perfect synchronism 

of one oscillation upon another is also to be found exem- 

lified in my “Treatise on Photography.” Text-Book of 
ience Series. 
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and expose it toa bright spectrum. The spectrum colours 
are then impressed in their natural tints. Experiment 
has shown that these colours are due to an oxidised pro- 
duct being formed at the red end of the spectrum and a 
reduced product at the violet end. Photography in 
natural colours, however, is only interesting from a scien- 
tific point of view, and, so far as I can see, can never have 
a commercial value, A process to be useful must be one 
by which reproductions are quickly made ; in other words, 
it must be a developing and not a printing process, and it 
must be taken in the camera, for any printing process 
requires not only a bright light but alsoa prolonged ex 
sure. Now it can be conceived that in a substance which 
absorbs all the visible spectrum the molecules can be so 
shaken and sifted by the different rays that eventually they 
sort themselves into masses which reflect the particular 
rays by which they are shaken ; but it is almost—I might 
say, quite—impossible to believe that when this sifting 
has only been commenced, as it would be in the short ex- 
posure to which a camera picture is submitted, the sub- 
stance deposited to build up the image by purely chemical 
means would be so obliging as to deposit in that the parti- 
cular size of particle which should give to the image the 
colour of the nucleus on which it was depositing. I am 
aware that in the early days of photography we heard a 
good deal about curious results that had been obtained in 
negatives, where red brick houses were shown as red 
and the blue sky as bluish. The cause of these few coin- 
cidences is not hard to explain, and would be exactly the 
same as when the red brick houses were shown as bluish 
and the sky as red in a negative. The records of the pro- 
duction of the latter negatives are naturally not abundant, 
since they would not attract much attention. I may 
repeat, then, that photography in natural colours by a 
ere ete srocess—by which I mean by the action of 
ight alone—is not only possible but has been done, but 
that the production of a negative in natural colours from 
which prints in natural colours might be produced appears, 
in the present state of our knowledge, to be impossible. 
Supposing it were not impracticable, it would be unsatis- 
factory, as the light with which the picture was impressed 
would be very different from that in which it would be 
viewed. Artists are fully aware of this difficulty in paint- 
ing, and take their precautions against it. 

The nearest approach to success in producing coloured 
pictures by light alone is the method of taking three nega- 
tivesof the same subject through different-coloured glasses, 
complementary to the three colour sensations which to- 
gether give to the eye the sensations of white light. The 
method is open to objection on account of the impure 
colour of the glasses used. If a device could be adopted 
whereby only those three parts of the spectrum Pos be 
severally used which form the colour sensations, the 
method would be more perfect than it is at present. Even 
then perfection could not be attained, owing to a defect 
which is inherent in photography, and which cannot be 
eliminated. This defect is the imperfect representation 
of gradation of tone. For instance, if we have a strip 
graduated from what we call black to white (it must be 
recollected that no tone can scientifically be called black, 
and none white) and photograph it, we shall find that in 
a print from the negative the darkness which is supposed 
to represent a grey of equal mixtures of black and white 
by no means does so onions the black is not as black nor 
the white as white as the original. The cause of this 
untruthfulness in photography has occupied my attention 
for several years, and it has been my endeavour to find 
out some law which will give us the density of a silver 
deposit on a negative corresponding with the intensity of 
the lightacting. Iam glad to say that at the beginning 
of this year a law disclosed itself, and I find that the 
transparency of a silver deposit caused by development 
can be ee into the form of the law of error. 

This law can be scarcely empiric, though at first sight 
it appears that the manipulations in photography are so 
loose that it should be so. It is this very looseness, how- 
ever, which shows that the law is applicable, since in all 
cases I have tried it is obeyed. That there are theoretical 
difficulties cannot be denied, but it is believed that strict] 
theoretical reasoning will eventually reconcile theory with 
observation. 

This want of truth in photography in rendering grada- 
tion, then, puts it out of the range of possibility that 
photography in natural colours can ever be exact, or 
that the three negative systems can ever get over the 
difficulty. 

One of the reproaches that in early days was cast at 
photography was its inability to render colour in its proper 
monochromatic luminosity. Thus whilst a dark blue was 
rendered as white in a print—that is, gave a dense deposit 
in a negative—bright yellow was rendered as black in a 
print or nearly so—that is, as transparent or nearly trans- 
a glass in the negative. To the eye the yellow might 

» far more luminous than the blue, but the luminosity 
was inthe photograph reversed. I need scarcely say that 
the reason of this want of truth in the photograph is due 
to the want of sensitiveness of the ordinarily used silver 
salts to the least refrangible end of the spectrum. 
Some fifteen years ago Dr. H. W. Vogel announced 
the fact that when silver salts were stained with 
certain dyes they became sensitive to the colour of 
the spectrum, which the dyes absorbed. This at once 
opened up possibilities, which, however, were not 
at once realised, owing perhaps to the length of exposure 
required when the collodion process was employed. 
Shortly after the gelatine process was perfected, the same 
dyes were applied to plates prepared by this method, 
which, although they contained the same silver salts as 
the old collodion process, yet per se were very much more 
sensitive. A new era then dawned for what has been 


termed isochromatic and orthochromatic photography. 
The dyes principally used are those belonging to the eosin 
group and cyanin—not the ordinary cyanine dye of com- 





merce, but that discovered by Greville Williams. Fora 
dye to be of use in this manner it may be taken as an 
axiom—first propounded by the speaker, it is believed— 
that it must be fugitive, or that it must be capable of form- 
ing a silver compound. The more stable a dye is the less 
effective it is. If we take as an pores cyanine we find 
that it absorbs in the orange and slightly in the red. If 
paper or collodion stained with this colouring matter be 
exposed to the action of the spectrum, it will be found 
that the dye bleaches in exactly the same part of the 
spectrum as that in which it absorbs, following, indeed, 


-]| the universal law I have already alluded to. If a film 


containing silver salt be dyed with the same, it will be 
found that, whilst the spectrum acts on it in the usual 
manner—viz., darkening it in the blue, violet, and ultra- 
violet—the colour is discharged where the dye absorbs, 
showing that in one part of the spectrum it is the 
silver salt which is sensitive, and that in the other it is 
the colouring matter. If such a pee after exposure to 
the spectrum, be developed it will be found that at both 
parts a deposit of silver takes place; and further, 
when the experiment is carefully conducted, if a plate 
with merely cyanine coloured collodion be exposed to the 
spectrum and bleached in the orange, and after removal 
to the dark room another film containing a silver salt be 
applied and then a developer, a deposit of silver will 
take place where the bleaching has occurred. This points 
to the fact that the molecules of a fugitive dye, when 
altered by light, are unsatisfied, and are ready to take up 
an atom or atoms of silver, and other molecules of silver 
will deposit on such nuclei by an action which has various 
names in physical science, but which I do not care 
to mention. This is the theory which I have always 
advocated, viz., that the dye by its reduction acts as a 
nucleus on which a deposit of silver can take place. 
It met with opposition ; a rival theory which makes the 
dye an ‘‘optical sensitiser’—an expression which is 
capable of a meaning which I conceive contrary to physical 
laws—being run against it. The objection to what I may 
call the nucleus theory is less vigorous than it has been, 
and its diminution is due perhaps to the more perfect 
understanding of the meaning of each other by those 
engaged in the controversy. Tomymind, the action of light 
on fugitive dyes is one of the most interesting in the 
whole realm of photography, as eventually it must teach 
us something as to the structure of molecules, and add to 
the methods by which their coarseness may be ascertained. 
Be the theory what it may, however, a definite result has 
been attained, and it is now possible to obtain a fair re- 
presentation of the luminosity of colours by means of dyed 
films. At present the employment of coloured screens in 
front of the lens, or on the lens itself, is almost an essen- 
tial in the method when daylight is employed, but not till 
some dye is discovered which shall make a film equally 
sensitive for the same luminosity to the whole visible 
spectrum will it be possible to make orthochromatic photo- 
graphy as perfect as it can be made. The very fact that 
no photograph of even a black and white gradation 
will render the latter correctly must of necessity render 
any process imperfect, and hence in the above sentence I 
have used the expression ‘‘as perfect as it can be made.” 
The delineation of the spectrum is one of the chief 
scientitic applications to which photography has been 
put. From very early days the violet and ultra-violet end 
of the spectrum have been favourite objects for the photo- 
graphic plate. To secure the yellow and red of the 
spectrum was, however, till of late years, a matter of 
apparently insurmountable parca! ; whilst a knowledge 
of that gi of the spectrum which lies below the red was 
only tobe gained by its heating effect. The introduction 
of the gelatine process enabled the green portion of the 
spectrum to impress itself on the sensitive surface ; whilst 
the addition of various dyes, as before mentioned, allowed 
the yellow, the orange, and a portion of the red rays 
to become photographic rays. Some eight years ago it 
was ny own good fortune to make the dark infra-red rays 
impress themselves on a plate. This last has been too 
much a speciality of my own, although full explanations 
have been given of the methods employed. By prepar- 
ing a bromide of silver salt in a peculiar manner one is 
able so to modify the molecular arrangement of the atoms 
that they answer to the swings of those waves which give 
rise to these radiations. By employing this salt of silver 
in a film of collodion or gelatine, the invisible part of the 
spectrum can be photographed and the images of bodies 
which are heated to less than red heat may be caused to 
impress themselves upon the sensitive plate. The greatest 
wave length of the spectrum to which this salt is sensitive 
so far is 22,000 d, or five times the length of the visible 
spectrum. The exposure for such a wave length is very 
prolonged, but down to a wave length of 12,000 it is 
comparatively short, though not so short as that required 
for the blue rays to impress themselves on a collodion 
late. The colour of the sensitive salt is a green-blue 
by transmitted light ; it has yet to be determined whether 
this colour is all due to the coarseness of the particles or 
to the absorption by the molecules. The fact that a film 
can be prepared which by transmitted light is yellow, and 
which may be indicative of colour due to fine particles, 
together with an absorption of the red and orange, points 
to the green colour betng probably due to absorption by 
the molecules. We have thus in photography a means of 
recording phenomena in the spectrum from the ultra- 
violet to a very large wave length in the infra-red—a 
wer which physicists may some day turn to account. 
hy weld, for instance, be a research worth pursuing to 
photograph the heavens on a plate prepared with such a 
salt, and search for stars which are nearly dead or newly 
born, for in both cases the temperature at which they are 
may be such as to render them below red heat, and there- 
fore invisible to the eye in the telescope. It would bea 
supplementary work to that being carried out by the 
brothers Henri, Common, Roberts, Gill, and others, who 








are busy securing photographic charts of the heavens in 
a manner which is beyond praise. 

There is one other recent advance which has been made 
in scientific photography to which I may be permitted to 
allude, viz., that from being merely a qualitative recorder 
of the action of light it can now be u for quantitative 
measurement. I am not now alluding to photographic 
actinometers, such as have been brought to such a state 
of perfection by Roscoe—but what I allude to is the 
measurement and interpretation of the density of deposit 
in a negative. By making exposures of different lengths 
to a standard light, or to different known intensities of 
light on the same plate on which a negative has to be 
taken, the photographic values of the light acting to_pro- 
duce the densities on the different parts of the developed 
image can be readily found. Indeed, by making only two 
different exposures to the same light, or twe exposures to 
two different intensities of light, and applying the law of 
density of deposit in regard to them, a curve is readily 
made from which the intensities of light necessary to give 
the different densities of deposit in the image impressed 
on the same plate can be read off. The application of 
such seales of density to astronomical photographs, for 
example, cannot but be of the highest interest, and will 
render the records so made many times more valuable 
than they have hitherto been. I am informed that the 
United States astronomers have already adopted the use 
of such scales, which for the last three years I have advo- 
cated, and it may be expected that we shall have results 
from such scaled photographs which will give us informa- 
tion which would before have been scarcely hoped for. 

One word as to a problem which we say is as yet only 

ualitatively and not eo solved. I refer to 
the interchangeability of length of exposure for intensity 
of light. Put it in this way. Suppose, with a strong light, 
L, a short exposure, E, be given, a chemical change, C, is 
obtained ; will the same change C be obtained if the time 
is only an nth of the light L, but » times the exposure? 
Now this is a very important point, more arta yaid 
when the body acted upon is fairly stable, as, for instance, 
some of the water-colour pigments, which are known to 
fade in sunshine, but might not be supposed to do so in the 
light of an ordinary room, even with prolonged exposure. 
any experiments have been made at South Kensington 
as regards this, more especially with the salts of silver, and 
it is found that for any ordinary light, intensity and 
exposure are interchangeable, but that when the intensity 
of light is very feeble, say the i = 000 Of ordinary day- 
light, the exposure has to be rather more prolonged than 
it should be, supposing the exact interchangeability 
always held good ; but it has never been found that a 
light was so feeble that no action could take place. Of 
course it must be borne in mind that the stability of the 
substance acted upon may have some effect ; but the same 
results were obtained with matter which is vastly more 
stable than the ordinary silver salts. It may be said in 
truth that almost all matter which is not elemental is, in 
time and to some degree, acted upon by light. 

I should like to have said something regarding the action 
of light on the iron and chromium salts, and so introduced 
the subject of platinotype and carbon printing, the former of 
which is creating a revolution in the production of artistic 
prints. I have, however, refrained from so doing, as I 
Felt that the President of Section A should not be mis- 
taken as the President of Section B. Photogravure and 
the kindred processes were also inviting subjects on which 
to dwell, more especially as at least one of them is based 
on the use of the same material as that on which the first 
camera picture was taken by Nitpce. Again, a dread of 
trenching on the domains of art restrains me. 

Indeed, it would have been almost impossible, and 
certainly impolitic, in the time which an address should 
occupy, to have entered into the many branches of science 
and art which photography covers. I have tried to contine 
myself to some few advances that have been made in its 
theory and practice. 

The discovery of the action of light on silver salts is one 
of the marvels of this century, and it is difficult to over- 
rate the bearing it has had on the progress of science, 
more especially physical science. The discovery of tele- 
graphy took place in the present reign, and two years 

ater ee, ag J was practically introduced ; and no two 
discoveries have had a more marked influence on mankind. 
Telegraphy, however, has an advantage over photography 
in the scientific —— that it has made, in that electrical 
currents are subject to exact measurement, and that 
empiricism has no place with it. Photography, on the 
other hand, has laboured under the disadvantage that, 
— it is subject to measurement, the factors of exacti- 
tude have been hitherto absent. In photography we have 
to deal with molecules the equilibrium of whose com- 
ponents is more or less indifferent according to the process 
used ; again, the light employed is such a varying factor 
that it is difficult to compare results, Perhaps more than 
any other disadvantage it labours under is that due to 
quackery of the worst description at the hands of some of 
its followers, who not only are yeogeh pars but often 
ignorant of the very first principles of scientific investiga- 
tion. Pho phy deserves to have followers of the 
highest scientific calibre : and if only some few more real 
physicists and chemists could be induced to unbend their 
minds and study the theory of an applied science which 
they often use for record or for pleasure, we might ro 
for some greater advance than has hitherto been possible. 

Photography has been called the handmaid of Art; I 
venture to think it is even more so the handmaid of 
Science, and each step taken in perfecting it will render it 
more worthy of such a title. 








Tron IN OKLAHOMA.—Rich discoveries of iron ore are 
reported to have been made near Guthrie, Oklahoma. A 
mining district has been organised, 
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THE PARIS EXHIBITION AWARDS. 

Out of 1017 British exhibitors who have taken part in 
the Paris Exhibition, 910 have received awards in one or 
other of the five grades in which the itions are 
classified. Of this total 43 are diplomas of Grands Prix, 
218 are gold medals, 289 silver, 237 bronze, and 123 are 
honourable mentions. Considering the amount of care 
that was exercised by the juries, this result may be con- 
sidered as satisfactory, the more especially since there 
was no undue liberality in distributing tlese recompenses 
freely, on account of their being paper diplomas in all 
cases, and therefore without intrinsic value. The list is 
far too long for us to reproduce, but we have tabulated 
the awards of Grands Prix (except those given to the 
Fine Arts), and the gold medals given to exhibitors in 
those classes in which our readers take a special interest : 


I. Diplomas of Grands Prix. 


Class. Exhibitors. Subject. 

45. Brunner, Mond, and Co., Northwich Chemical products. 

45. Chance Brothers, Birmingham itto 

36. Christy and Co., Limited, London Hats and helmets, &c. 

9. Clarendon Press, Oxford Printing. 

41. Consett Iron Company, Limited, Iron and steel, fuel, and 
Glasgow ores. 

20. Copeland and Sons, Stoke-upon- Pottery. 
Trent 

21. Crossley and Sons, Limited, Halifax Carpets. 

20. Doulton and Co., London Pottery. 

38. Eley Brothers, Limited, London Ammunition. 


Electrical instruments. 
Ships’ models. 


. Elliott Brothers, London 
. Fairfield Shipbuilding 


Company, 
Limited, Glasgow 


52. = and Sons, Limited, Man- Illuminated fountain. 
chester 
48. Gilchrist, Percy C., London Basic steel and raw 
materials. 
55. Hodgson, George, Bradford Power looms. 
41. Johnson, Matthey, and Co., London Platinum. 
51. Johnson, Matthey, and Co., London Rare metals. 


. London and North-Western Rail- Locomotive and tender. 


way Company, London 


61. Midland Railway Company, Derby Pe » Carriage. 

45. Price’s Patent Candle Company, Candles, oils, &c. 
London 

38. Richards, Westley, andCo., London Sporting arms. 

50. Robinson and Sons, Limited, Roch- Mills and wood-working 
dale machinery. 

15. Ross and Co., London Optical apparatus. 


6. School Board of London Educational exhibits. 


41. Tharsis Sulphur and Copper Com- Copper ores and products 
pany, Glasgow 
48. Ditto ditto Metallurgical processes 
for treating copper ores 
19. Webb and Sons, Limited, Stour- Glass. 
bridge 
31. York-street Flax Spinning Com- Linen goods. 


pany, Limited, Belfast 


The Social Economy Section. 
City and Guilds of London Institute 
Corporation of the City of London 
Improved Industrial Dwellings Com- 
any, Limited 
Liberty and Property 
League 
Mansion House Council 
School Board for London 
Society for the Prevention of Blind- 
ness 
Working Men’s Club and Institute 


II. Diplomas for Gold Medals. 
a Name of Class. Exhibitors. 
15. Instruments of Precision Dallmeyer and Co., 25, Newman- 
street, London. 


Defence 


15. Ditto Ross and Co., 112, New Bond- 
street, London. 

15. Ditto Pillischer, 88, New Bond-street, W. 

41. Products of Mining and Aluminium Company, Limited, 115, 

Metallurgy Cannon-street, E.C. 

41. Ditto Burys and Co., Limited, Regent’s 
Works, Sheffield. 

41, Ditto Ebbw Vale Steel, Iron, and Coal 
Company, Limited, Ebbw Vale, 
Mon. 

41. Ditto Farnley Iron Company, Limited 
Leeds. 

41. Ditto aia Coal Company, Car- 

ur. 

41. Ditto Glenboig Union Fireclay Company, 
Limited, Glenboig, near Coat- 
bridge. 

41. Ditto Jessop and Sons, Limited, Bright- 
side Steel Works, Sheffield, 

41. Ditto —_= Forge Company, Limited, 

eeds. 

41. Ditto Londonderry, Marquis of, Seaham 
Harbour, Durham. 

41. Ditto Lowoood and Co., Attercliffe-road, 
Sheffield. 

41. Ditto Oakeley Slate Quarries Company, 
Limited, 3, Old Palace Yard, 
S.W. 

41. Ditto Palmer’s Shipbuilding and Iron 
Company, Limited, Jarrow-on- 
Tyne. 

41. Ditto Patent Nut and Bolt Company, 
Limited, London Works, near 
Birmingham. 

41, Ditto Watts, Ward, and Co., Exchange- 
buildings, Cardiff. 

48. Plant and Processesused Davey, Paxman, and Co., Col- 

in Mining and Metal- chester. 
lurgy 

4s. Ditto Gyers, Mills, and Co., Ayresome 
Works, Middlesbrough. 

48. Ditto Hardy Pick Company, Limited, 
Sheffield. 

49. Agricultural Implements Harrison, McGregor, and Co., 


and Processes Albion Iron Works, Leigh. 


49 Ditto Massey Manufacturing Company, 
171, Queen Victoria-street, E.C. 
49. Ditto Samuelson and Co., Limited, 


Britannia Works, Banbury. 


50. Machinery for Preparing Baker and Sons, 58, City-road, E.C. 
Food 


Ditto 


Carter J. Harrison, 82, Mark-lane, 


yr ON 





No. of Name of Class. Exhibitors. 

52. General Machinery Brotherhood, Peter, 15, 17, Belve- 
dere-road, S.E. 

52. Ditto Davey, Paxman, and Co., Col- 
chester. 

52. Ditto Crossley Brothers, Limited, Open- 
shaw, Manchester. 

52. Ditto Hydraulic Engineering Company, 
Limited, Chester. : 

53. Machine Tools Greenwood and Batley, Albion 


Works, Leeds. 


53. Ditto Hydraulic Engineering Company, 
Chester. 
53. Ditto Sterne and Co., Limited, Glasgow. 
55. Textile Machinery .. Paget, Arthur, Loughborough. 
58. Paper-Making and Print- Caslon and Co., 22, Chiswell-street, 
ing Machinery E.C. 
61, Railway Plant London, Brighton, and South Coast 


Railway Company. 


61. Ditto Vacuum Brake Company, Limited, 
32, Queen Victoria-street, E.C. 

61. Ditto Westinghouse Brake Company, 
Limited, Canal-road, King’s 
Cross, N. 

62. Telegraphic and Electri- Crompton and Co., Limited, 


cal Appliances Chelmsford. 


62 Ditto Eastern Telegraph Company, 50, 
Old Broad-street, E.C, 

62. Ditto Fowler and Co., Leeds. 

63. Civil Engineering and _ British Section(the Indian Pavilion) 

Construction 

63. Ditto Doulton and Co., Lambeth. 

63. Ditto Chubb and Co., Limited, 128, Queen 
Victoria-street, E.C. 

63. Ditto Farnley Iron Company, Limited, 
Leeds. 

63. Ditto Francis, Son, and Co., 17, Grace- 
church-street, E.C. 

63. Ditto Glenboig Union Fireclay Company, 
Limited, near Coatbridge. 

63. Ditto Humphreys, J. C., Albert Gate, W. 

63. Ditto Lowood and Co., Sheffield. 

63. Ditto Oakeley Slate Quarries Company, 
Limited, 3, Old Palace-yard, 8. W. 

63. Ditto Tubular Lock Syndicate, Limited, 


Leadenhall-buildings, E.C. 
Bradford and Co., Salford, Man- 
chester. 
Doulton and Co., Lambeth. 
Jennings, George, Stangate, S.E. 
Maxim Nordenfelt Company, 
Limited, 53, Parliament-street, 


64. Sanitary Engineering 
Ditto 


\. Ditto 
. Military Appliances 


& 


8. 


66. Navigation and  Life- Armstrong and Co., Limited, New- 
Saving castle-on-Tyne. 

66. Ditto Cunard Steamship Company, 
Limited, 8, Water-street, Liver- 
pool. 

66. Ditto Denny and Co., Dumbarton. 

66. Ditto Laird Brothers, Birkenhead. 

Leeds Forge Company, Limited, 

66. Ditto Leeds. 

66. Ditto Napier and Sons, Glasgow. 

66. Ditto White Star Line (Ismay, Imrie, and 


Co.), Liverpool. 





THE THOMSON ELECTRIC WELDING 
PROCESS.* 
By Mr. W. C. Fisu, Boston, Mass. 

SEVERAL years ago, at least in the history of the appli- 
cation of electricity to the arts, Professor Elihu Thomson, 
of Lynn, America, had occasion to deliver a lecture before 
the Franklin Institute in Philadelphia. In preparing 
certain electrical apparata for this lecture, Professor 
Thomson had the questionable misfortune of short-cir- 
cuiting an induction coi], which, quite naturally, resulted 
in the fusion of the copper wire of the coil. If fusion 
could thus be produced accidentally, why, if economical 
and practical, should it not be intentionally produced and 
applied to the treatment of metals? And from this acci- 
dent probably came the germ of thought which, to-day, 
extending and developing itself, gives to the arts the 
process of electric welding. During some time this idea 
ves dormant in the mind of Professor Thomson, who was 
busily engaged in the development of the Thomson- 
Houston system for electric writing and transmission of 
power; but finally experimental machines were con- 
structed, which conclusively showed the excellence of the 
electric weld. The Thomson process was first publicly 
exhibited in New York in 1887, and since that time the 
development in America has been rapid, where it is re- 
cognised, more and more each day, as among the growing 
—— of electric energy. ¥ ; 

he physical principles underlying this process are 
probably zac to many of the audience, and have 
frequently been described in the technical journals. 

The experimental law relating to the production of heat 
in a circuit through which an electric current flows, states 
that heat is produced at every portion of-the circuit, first 
in direct proportion to the electrical ‘resistance at any 
given point of the circuit, and secondly, in proportion to 
the square of the current strength. The resistance varies 
with the nature of the metal, the temperature, and 
inversely as the area of cross-section. Therefore, if an 
prt nef circuit of inappreciable resistance be completed 
by the insertion and abutment of short lengths of the 
pieces to be welded, the passage of an electric current 
through the circuit will produce a transformation of 
electric into heat energy, and the production of this heat 
will take place almost remap 4 at the point of abutment 
of the metal pieces where the cross-section of the con- 
ductor is virtually of least area and the resistance is pro- 
portionately great. Ifthe current is of sufficient strength 
a welding heat is produced at the point of abutment, an 
with the aid of suitable pressure forcing together the 
heated extremities of the pieces, a weld may be made. 
The localisation of the heat is still further assisted by the 
increase in the resistance of metals which takes place with 


* Paper read before the Iron and Steel Institute. 








increase of temperature, and thus the primary production 
of heat at the point of the weld tends, in itself, to the 
accumulation of heat at that point. 

From this same reason—the increase of resistance with 
increase of temperature—the current tends to flow uni- 
formly through the weld, since, if one portion becomes 
cooler than another, an increased flow of current through 
this portion would occur, its temperature and resistance 
would be raised, and the uniformity of flow of current 
would be restored. Several automatic arrangements have 
been kindly furnished by Dame Nature. 

The requisites of an electric welding plant, generally 
speaking, are : 

1. Apparatus for the production of a suitable current, 
with means for quickly and exactly regulating the current. 
The current for welding may be either continuous or 
alternating in direction. The employment of the alter- 
nating current offers certain electrical advantages in the 
production of a sufficient current strength and in the 
transmission of energy to a distance from the source of 
supply, and is that usually employed. 

2. Clamps which shall hold the pieces to be welded in 
correct relative position, and which shall be relatively 
movable in such a manner that the pieces may be forced 
together when heated. 

3. A method for permitting the welding current to 
enter the pieces without loss of energy. This is usually 
accomplished by causing the movable clamps which hold 
the pieces to become a portion of the circuit, and, from 
their ample contact, both with the pieces and the re- 
mainder of the circuit, to offer no appreciable resistance to 
the current flow. 

4. A manner of obtaining a suitable pressure which 
shall force the pieces together during the operation of 
welding. 

The Tast three considerations relate chiefly to simple 
mechanical details, and are easily obtained. 

With our present knowledge relating to the transfer of 
heat energy into electric energy, a welding current, that 
is, one of great volume, is best produced by the three fol- 
lowing methods : 

1. 'The employment of secondary or storage batteries. 
This method is scarcely comparable with the two which 
follow, though it might be used to advantage in certain 
a cases and particularly where the existing steam 
~ is of insufficient power. In this case energy could 

stored in the batteries and drawn upon when sufficient 
is accumulated. 

2. A dynamo of extremely low armature resistance 
furnishes current directly to the weld. The weld, how- 
ever, must be near to the dynamo, else, unless cumber- 
some and expensive leads be employed, the loss of energy 
in the conduction of the current would be excessive. In 
practice, the clamps carrying the pieces to be welded are 

laced directly - a the dynamo on a suitable table. 

his system is simple and economical, but necessitates 
the carrying of the ‘* work” to the dynamo. 

3. The employment of an alternating current dynamo 
and a transformer. The function of the transformer is 
to transform, through the medium of a magnetic circuit, 
the comparatively high electric pressure and small current 
produced by the dynamo into a current of comparatively 
great volume but of low pressure, which current shall be 
; eee to the weld. Since, by this system, we can carry 
the small current produced by the dynamo to any desired 
spot with little loss of energy, and re conductors of 
small cross-sectional area, and there obtain a current of 
the desired magnitude, this method is the most flexible 
and useful of r 2 three. 

Placing our dynamo near any suitable source of 
mechanical energy, the welding may be done at a distance 
of a mile or more, if need be. The circuit of the trans- 
former in which the heavy welding current is produced 
usually consists of a single turn of heavy copper bar, 
terminating in the factinn. « clamps which carry the pieces 
to be welded. 

As we have already seen, the electric weld is generally 
made by the passage of a suitable current through the 
pieces to be welded, and the consequent production of heat 
at their point of abutment, combined with the applica- 
tion of pressure forcing the pieces together. The different 
fluxes employed in the electric process are similar to those 
used in the ordinary methods of welding and brazing. 
The pieces in some cases are slightly rounded at the ends 
before welding, both to increase the localisation of heat, 
and to insure the thorough fluxing of the metal, and the 
expulsion from the weld, upon the application of pressure, 
of whatever combinations of the flux and metal, and other 
impurities, may be present. 

n addition to the ordinary method of determining 
the welding heat—namely, the colour of the metal—the 
operator of the welding process is also guided by the re- 
sistance to compression which the pieces exert when sub- 
jected to pressure. With a well-known grade of steel, 
for example, one might make the weld with eyes closed, 
relying entirely for the determination of the welding 
heat upon the “feeling” of the metal when under pres- 
sure. 

The pressure applied generally produces at the weld an 
enlarged cross-sectional area. hrough different com- 
binations of heat and pressure, this enlargement is some- 
what under the control of the operator, and with those 
metals, such as iron and steel, which are not ‘ hot-short,” 
can be reduced by hammering while the pieces are hot. 
Judicious hammering at the weld, particularly with the 
harder grades of cast steel, is often advantageous on 
account of its refining tendency. The fibre of wrought- 
iron can also be restored by hammering, though, as a rule, 
the continuity of the fibre is but little impaired through 
welding. 

Some metals, such as copper and brass, weld at a tem- 
perature nearly equal to that of fusion, and have also a 








very limited range of temperature within which the weld 
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can be made. In welding metals of this nature, the 
tension of a spring may be nicely adjusted to produce the 
necessary pressure, to give the desired approach of 
the pieces at exactly the proper temperature, and, this 
done, to automatically shut off the current from the weld. 

Another advantageous result of the simultaneous appli- 
cation of pressure and heat, is the slightly greater per- 
missible range of temperature within which the weld can 
be made, and the consequent decrease of danger of burn- 
ing the metal. Thus the welding temperature of certain 
classes of steel can be slightly reduced below that ascribed 
to the given metal in the smithy, by the substitution of 
pressure for temperature. 

The following figures, taken at random, give a few 
results of tests lads on the tensile strength of welds : 
Breaking | 
Strength | 
per Square 

Inch. 


Ib. 
53,110 1.7 in. from weld. 
81,000 At weld. 
59,584 ss 
31,830 


Material. Position of Fracture. 


Wrought iron . 
Cast steel 
Bessemer steel .. = 
Copper (hard drawn) .. a 
= 2 in. from weld. 
At weld. 
} in. from weld. 
At weld. 
3 in. from weldin the iron 
t weld. 


Brass 


Steel and German silver et 
Cast steel and wrought iron.. 


Brass and wrought iron 33,550 


Generally speaking, in the welding of the ordinary 
commercial metals, after the characteristics of the metal 
and the knowledge of the requirements for its welding 
have been gained by experimenting, a tensile strength, at 
the weld, of 90 per cent. of the strength of the unwelded 
metal is obtainable. 

The time of welding varies with the conditions under 
which the weld is made. Thus, but only within limits, a 
comparatively large expenditure of electricenergy forashort 
time is equivalent, for welding, to a smaller expenditure 
of energy during a longer time. The quicker the weld is 
made, however, the more economical it is, since there is 
less time for the loss of energy through the conduction 
and radiation of heat. 

Determinations of the power and time required for 
welding give somewhat empirical results, owing to the 
indeterminable effects of conduction and radiation of 
heat, and other factors more or less changeable with dif- 
ferent sizes and metals. For the same reasons, no general 
statement can be given of the required current density per 
square inch. 

From many tests upon the time and current required 
for welding iron of varying sizes, mention may be made 
of the following approximate figures, which are also 
closely applicable to steel : 


Amptres per Square . 
! wads _— Time of Weld. 


Inch require 
9,500 40 seconds. 
12,000 . . 360,000 
15,000 2 * 300,000 


The power required per square inch of material in the 
last case, for example, the material being round iron 
4 in, in diameter, is the product of 15,000 and 1.16 (the 
number of units of electrical pressure or volts in the weld- 
ing circuit), giving 17,400 volt-ampbres, the equivalent of 
23.2 horse-power. Assuming the efficiency of the elec- 
trical apparata to be 85 per cent., we obtain 27.3 horse- 
ower as that to be applied to the belt of the dynamo. 

the actual power required for the 4-in. bar itself is, if 
we keep our same imagined efficiency of electrical appa- 
rata, 5.36 horse-power. 

Without desiring to introduce questions of a purely 
commercial value, for which this is neither the time nor 
place, a rough summation of its claimed advantages, and 
of its different classes of applications, may both be of 
interest, and expose more fully the nature of this welding 
process, 

1. The ability to unite most commercial and precious 
metals and alloys ; also several combinations of different 
metals and alloys. Most of these substances have hitherto 
been unweldable by other processes, chiefly owing to 
the inability to nicely regulate the supply of heat to the 
weld, and to the impurities existing in the forge fire and 
other commercial sources of heat. The criterion for weld- 
ing certain metallic substances is unknown, though this 
may well be from lack of sufficient experimenting. Alu- 
minium is doubtlessly a weldable metal, and has been 
electrically welded ; still, the knowledge of its proper 
treatment is far from complete. Some grades of alloys 
resist welding on accont of their extremely brittle condi- 
tion when heated. 

2. The simple commercial advantages of economy, 
rapidity of work, &c. The consumption of energy takes 

lace only during the brief period of the operation. 

foreover, the process can be used in those places where a 
forge fire oF be a source of annoyence or danger. 

3. The nicety and certainty of the work is obtained 
chiefly through the cleanliness of the heat employed, and 
also because the pieces to be welded are held in correct 
relative position during the entire operation; thereby 
many irregular shapes can be welded, which, to the 
smith, offer inconveniences in manipulation. 

The localisation of the heat, beside the economical 
advantage, prevents any annealing action except in the 
immediate vicinity of the weld. 

4. The operator of the welding machine needs no know- 
ledge of electrical laws, nor need skilled labour be em- 
a Also, since the welding current is of extremel 

ow pressure, there is absolutely none of the danger whik 
many, on seeing the tremendous heating effect of the 
current, have supposed to exist. 


Product. 
380,000 





The various applications exist in many of the mechanical 
arts. The following is an incomplete mention of a few 
which first present themselves to the mind : 

1. The welding of solid material. This general state- 
ment includes all wire welding, whether the construction 
of long lengths in the process of wire manufacture, or the 
making m separation of joints in the various mechanical 
and electrical industries. In this connection may be men- 
tioned the welding of wire ropes and cables. That this is 
possible without considerable loss in the continuity of the 
individual wires composing the cable may be surprising, 
but in reality a tensile strength at the weld of upwards of 
80 per cent. of that of the cable itself is obtainable, while 
the flexibility is but little impaired. A solid collar placed 
around the weld prevents the deformation of the cable 
during the operation. 

This class of work also includes the welding of all sorts 
of solid bars, angle iron, &c., as well as the lengthening of 
connecting-rods, rails, shafting, and construction material 
in general. 

Another important application is the welding of tyres, 
hoops, bands, and similar endless work. In work of this 
nature, it might be expected, at first thought, that the 
greater portion of the current would ficw through that 
solid and continuous branch of the ring which did not 
contain the point of weld, since the continuity of the 
metal is somewhat broken at this point, and the electrical 
resistance is increased. Nevertheless, either by suitable 
clamping arrangements, or by electrical devices, the 
current may be forced to flow almost exclusively through 
the proper path. 

In this category of solid bar welding would be included 
the welding of links of various sizes and metals, both 
commercial and precious. The ordinary form of link is 
easiest made by placing two U-shaped pieces end to end, 
at two welds occurring in each link being simultaneously 
made. 

Doubtless a considerable range of work will be found in 
the treatment of the precious metals, the welding of rings, 
and other ornamental devices. Both gold and silver have 
the property of acquiring under heat a condition perfectly 
suitable for welding. 

2. Pipe work, including the welding and brazing of 
various metal pipes, either into long lengths and coils, or 
even, as is now lone done in America, for the utilisation 
of what would otherwise be ‘*scrap.” By proper shaping 
of the pipe ends previously to the welding, the cross-sec- 
tion of the pipe at the weld will remain practically un- 
changed. One requirement for pipe welding is that the 
entrance of the current into the pipe should take place 
with sufficient uniformity around the circumference. 

3. General construction and repair work. The applica- 
tion to toolmaking and repairing might be particularly 
mentioned, and the substitution, when desirable, of soft 
grades of steel and iron in place of harder and more ex- 
pensive cast steel. When two different grades of steel are 
united, the higher carbonised metal “ varently gives up 
some of its carbon at the point of wld to the less car- 
bonised metal, and thereby tends to produce a uniform 
graduation of the metal from one piece to the other. In 
welding two alloys, such as brass and German silver, there 
seems to be simply a mechanical mixture of the two, but 
no tendency to Sian a third alloy. 

4. The applications of electric heating for shaping, 
forging, brazing, local tempering, and annealing, exist in 
many industries; for example, the heating of pieces to 
be pressed into shape while hot in the clamps, straighten- 
ing bent shafting and bars, or the formation of local and 
accurate bends, 

It may be of interest to mention the possibility of electric 
rivetting, which has already been accomplished on a small 
scale, and is found to be a perfectly practical process. The 
cold rivet is placed in the rivet hole and electrically 
heated to the proper temperature. The heating of a 4 in. 
rivet, of 2in. or 3 in. in length, would occupy —- 
about twenty or thirty seconds. As the plate itself 
becomes somewhat heated in the immediate vicinity of 
the rivet hole, there is a partial weld made between the 
rivet head and the plate. 

This paper, though incompletely describing the funda- 
mental principles of the art of electric welding, and 
scantily touching upon a few details of possible interest, 
gives but little idea of the questions of scientific interest 
which arise in the treatment of metals by electricity, and 
are brought before the operator. As an apology, the 
writer can only express the desire that any discussion 
which may follow, will bring up those points which will 
lead to an increase of our know og of the various con- 
ditions and phenomena of heated metals, and of their 
necessary treatment. 





THE STRENGTH OF ALLOYS 
AT DIFFERENT TEMPERATURES.* 
By Professor W. C. Unwin, F.R.S. 


TuHE strength of the commonly used alloys, such as gun- 
metal and brass, at moderately high temperatures, is a 

uestion of some practical importance. It is well known 
that iron and copper decrease in tenacity as the tempera- 
ture is raised, the latter in a very marked degree. There 
are also experiments showing a still more considerable 
decrease of tenacity in gun-metal. The author’s attention 
was directed to the matter in studying some experiments 
made for the Admiralty in 1877. In these experiments 
copper, Muntz metal, and phosphor-bronze showed a 
tolerably regular decrease of tenacity as the temperature 
was raised to 500 deg. Fahr. But in the case of gun- 
metal the results were more anomalous. The metals 
tried were all alloys of copper, tin, and zinc. In the bars 





* Abstract of paper read before Section G of the British 
Association, 





tried the tenacity diminished tolerably regularly up to a 
temperature of 300 deg. or 350deg. But beyond that 
temperature there was a sudden decrease of tenacity 
generally of more than 50 per cent., and at a temperature 
of 500 deg. in several cases the tenacity had become nil. 
Now at the high pressures, and correspondingly high tem- 
peratures, at which steam engines are often worked, gun- 
metal is exposed in many cases to temperatures of 
350 deg. or 400 deg. It is practically important to know 
if at such temperatures its strength is seriously impaired. 
At any rate, the author found that there were but few 
experiments on the strength of alloys at different tempera- 
tures, and of some of these the trustworthiness was doubt- 
ful. Hence it appeared that it might be useful to make 
some new experiments. 

In the present experiments the bars to be tested were 
fixed in an oil bath heated by a gas jet. The middle part 
of the bar for a length of 2 in. was turned down to a 
diameter of } in. or ;3;in. The temperatures were taken 
by a mercurial thermometer. It is believed that the tem- 
peratures are quite accurate except those above 600 deg. 

bove 600 deg. the thermometer behaved irregularly. 
The bars were broken in a small special testing machine 
of the manometer type, the pressure on the diaphragm 
being balanced by a mercury column. 

Rolled bars of yellow brass, Muntz metal, and Delta 
metal were tried, and the results on these are quite re- 
gular. Some bars of cast brass also gave very fairly regular 
results. The bars of gun-metal gave results of less re- 
gularity. This is due, in | ag at all events, to the fact 
that some of the bars cast first proved unsound, and new 
bars had to be cast to replace them. At some future time 
the author hopes to try a series of gun-metal bars all cast 
at the same time. 

The results were plotted in a diagram, and show that 
in all cases the decrease of strength follows a regular law 
without any such sudden loss of strength as was shown 
in the Admiralty experiments. Even at temperatures of 


600 deg. to 650 deg. all the bars had still a not inconsider- 
able tenacity. 


Testing of Metals at Different Temperatures. 
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Temperature. 
| Degrees 
Fahrenheit. 


in Inches. 
Sq. In. 
Sq. In. 

2 in. 
per Cent. 
of Section 
per Cent. 


Elongation 
in 


Laboratory 
Number 

Diameter 

Section in 
Tenacity in 
Tons per 
Contractio 





Yellow Brass. 


atmospheric 61.0 
258 28.0 

400 10.0 

500 very little 

602 5. . = 

640 . . ” 


Delta Metal (Rolled). 


31.16 
28.30 
26.58 
23.83 
19.32 
16.04 
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The ultimate elongation of the bars in the 2-in. test 
length was measured, and is given in the Table. There 
is a uliarity in the influence of temperature on the 
ductility of the bars. In most cases the ultimate elonga- 
tion diminishes with increase of temperature. _ With 
Muntz metal the decrease is regular, and there is still 
considerable elongation before fracture at a temperature 
of 650 deg. With, yellow brass (rolled) the decrease is 
more rapid, and there is very little elongation before 
fracture at temperatures above 500 deg. Cast brass 
behaves in the same way. The elongations of the gun- 
metal bars were very irregular, and at temperatures of 
600 deg. and upwards the elongation was extremely small. 

On the other hand, in the case of the Delta metal bars, 
the elongation increased regularly with increase of tem- 
perature. . 

The contraction of area was also measured. This 
follows generally the same law as the elongation at frac- 
ture, but the contractions of area are more irregular than 
the elongations. 
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ComPiIteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1888. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, t 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given tn italics. 

— of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MANUFACTURE OF CHEMICAL PRODUCTS. 


1693. A.Nicolle, Paris. Improvements in or Apper- 
ta: to the Manufacture of Phosphorus, [6d.] 
February 4, 1888.—Natural mineral or fossil phosphates are treated 
with nitric acid so as to obtain the phosphoric acid contained in 
them by the decomposition of the phosphate of lime. The nitro- 
phosphate of lime is next treated with sulphate of potash so as to 
obtain sulphate of lime and nitrate of potash. The sulphate of 
lime is next separated by filtration and the liquid treated with 
mercurous nitrate. There are thus formed phosphate of mercury 
and nitrate of lime. The nitrate of lime is Fs sccm by a fresh 
quantity of sulphate of potash, and the liquor then only contains 
nitrate of potash which is evaporated and crystallised. The 
phosphate of mercury is washed and dried, then mixed with 
carbon and introduced into a distilling apparatus and heated, by 
which means mercury is first obtained in the metallic state, and 
on raising the temperature phosphorus is obtained. (Sealed 
June 22, 1888). 


3793. J, ¥. Johnson, London, (La Société Anonyme le 
Ferro-Nickel, Paris.) An Improved Manufacture of 
Metallic Alloys, [6d.] March 12, 1888.—This invention con- 
sists in the manufacture of metallic alloys, by the combination, 
with the materials employed in the manufacture of alloys con- 
taining zinc, of an alloy of nickel, copper, and aluminium, with or 
without the addition of manganese and ferro-cyanide of potassium. 
(Sealed August 10, 1888). 


2,208, W.P. Thompson, London, (A. Rovello, Turin.) 
Improvements in and Apparatus for Obtaining 
Copper and other Metals from Solutions of the 
Salts of same. (8d. 5 Figs.) August 24, 1888.—The appa- 
ratus consists of a battery of any even number of juxtaposed 
frames, separated by porous diaphragms, and kept in close con- 
tact by stay rods provided at each end with nuts and washers 
bearing on full boarded frames. «@ are cross-beams to strengthen 
the end pieces of the battery ; b are iron bars ; ¢, beams supporting 
the cross-pieces /, which are made conducting by slabs of copper 
e,el, from which the anodes and cathodes are suspended alter- 
nately by copper hooks. The hoppers /, f! fill separately, with 
two different liquids, the cells formed by the odd and even frames 
taken in order. g, g! are gutta-percha tubes having taps for 
emptying the apparatus. A, hl are overflows for the two liquids. 
z are the frames separated by a diaphragm & of artificial parch- 
ment stretched between two of the frames. Holes must be made 
in the diaphragms to correspond with holes in the frames, forming 
four tubes in the sides and bottom of the basin. Two of these 
tubes communicate with the interior of the even frames, by means 
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of holes, the hopper, and the exhausts g and h, the other two 
communicate with the odd frames, the hopper,f!, and the exhaust 
gi and hl, For the production of electrolytic copper, the cupri- 
ferous solution is poured in a fine continuous stream into the 
hopper communicating with the cells in which the slabs of copper, 
or cathodes, are suspended ; a fine continuous stream of a weak 
solution of salt of the same metal as that of which the anode is 
formed, is likewise poured into the other hopper communicating 
with the cells in which the anodes are suspended. The solutions 
rising to the top of the compartments remain separated by the dia- 
phragms, and will run separately through the overflows h, hl. The 
rods connecting the plates being united by a short circuit, electrical 
action takes place, and the precipitation will be such that the solu- 
tion, which is rich in copper as it enters at the bottom of the 
cathode compartments, leaves them through the overflow, im- 
poverished, and) may be used again. For the extraction of zinc, 
the cathodes are formed of zinc plates, and the anodes of iron, the 
liquids used being a solution of sulphate of zinc, or acidulated 
water, and the pole rods being connected with adynamo. (Sealed 
July 23, 1889). 


17,183. J. B. Thompson, London. Improvements 
in the Reduction of Hydrogen Sulphide for the Pro- 
duction of Sulphur therefrom. [ 1 Fig.] November 


26, 1888.—The object of this invention is the reduction of hydrogen 
sulphide below the heat of combustion by means of the fumes 
arising from the decomposition of sodium or potassium nitrate, or 
by hydrogen nitrate iated with sufficient atmospheric air, so 
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that the nitric monoxide may recoup itself for the oxygen given 
up to the hydrogen of the hydrogen sulphide. In the first case 
the reaction is similar to that which takes place in the sulphuric 
acid chamber between the nitre fumes a the sulphurous acid 
gas, with this difference, that the reaction with the sulphurous 
acid is additive, whereas in this case it isdisruptive. In the second 
case nitric acid is placed in a dish or tray in the reaction chamber, 


When the hydrogen sulphide comes in contact with it, the heat of 
the reaction is sufficient to raise abundance of nitric fumes, so 
that the reaction goes on rapidly, water vapour being formed, 
and flour of sulphur set free. In carrying out this process, 
in connection with that described in the specification of Letters 
Patent No. 10,900 of 1887, the two carbonators A, B contribute to 
the decomposition of the hydrogen sulphide by the action of the 
archimedian screw driving the gas which is being generated in 
them, through the aspirator b into the decomposing chamber D, 
the said aspirator being interposed on the pipe @ connecting the 
carbonator B with the decomposing chamber D. cis the tray in 
which the nitric acid is placed, d are manholes, and e are sight- 
holes for convenience of clearing out the chamber. (Sealed 
August 6, 1889). 


18,753. L. Piette, Pilsen, Austria. Improved 
Method of Sort: the Disintegrated Wood tor the 
Man ture of Cellulose, and AP) aratus therefor. 
(8d, 5 Figs.) December 22, 1888.—The object of this invention 
is to sort the knots from the other wood used in the manufacture 
of cellulose, automatically by mechanical means. The machine for 
this purpose consists principally of two endless sieves A, B running 
round rollers b journalled ina suitable frame. These sieves are 
arranged one above the other, and the lower part of the upper one 
passes near, and horizontally over, the horizontal upper part of 
the lower sieve. The rollers b are of the same diameter and 
revolve with the same peripheral speed, so that the horizontal 
parts of the sieves move together at the same speed in the same 
direction. Within the upper sieve B, directly over the lower part 
thereof, is arranged a box on chamber L open at the bottom, from 
which the air is continuously drawn off at a, by means of an 
exhauster or other suitable means, so that there is a permanent 
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current of air through the openings of the lower part of the upper 
sieve. The disintegrated wood is fed on to the upper or horizontal 
part of the lower sieve, and all the wood which is free from knotty 
parts is drawn up against the upper sieve by the current of air and 
remains there, while the heavier knotty parts remain on the lower 
sieve, travel with this, and fall into a age oy M at the point 
where the lower sieve moves downwards. The lighter parts of the 
wood are carried on with the upper sieve, which extends beyond 
the lower one, until they pass beyond the influence of the air 
current, when they fall into receptacles placed underneath. On 
the end of the air box is arranged a partition N provided with 
openings o which reduces the air current, so that parts of wood 
adhering to the upper sieve which still contain small parts of 
knots will fall into a receptacle, while the light parts, free from 
all traces of knots, still eahere to the sieve until they pass beyond 
the air box and then fall into a receptacle Q. (Sealed July 23, 
1889). 


EVAPORATING, &c., LIQUIDS. 
17,809. W. R, Watson and R, A. Robertson, Glas- 


ow. Improvements in Apparatus for Evaporating, 
oncentrating, and Dist: & Liquids, [8d. 3 Figs.) 
December 6, 1888.—The sections B!, B? of a multiple effect appa- 


ratus, and their separating chambers Al, A2, are arranged in vertical 
series. The sections are constructed of rectangular cast-iron 
boxes, or compound chambers H. Each such chamber H contains 
a steam supply box F, the space between which and the rear wall 
h constitutes the liquid receiving and supply chamber L!, and has 
connected with it the evaporating tubes b. The heating tubes f 
pass through L1 and the tubes } to the rear tube sheet I. The 
tubes b are secured at their rear ends to the liquid chamber C. The 
tube sheet I is inclosed by the steam-tight cap D, forming a rear 
steam box K. The action of the apparatus is as follows: The 
liquid to be concentrated is supplied by the pipe L, and its flow is 


L 





Fig.2 


aos 





regulated by the register in the groove n, Fig. 3, through all the 
tubes b of each vertical series. The steam admitted to the box 
Fl, or through the box K, passes through the tubes f, or by 
means of division plates placed in the chambers, is caused to flow 
backwards and forwards through the tubes. The resulting par- 
tially concentrated liquid and hot a or steam are discharged 
from the lower tubes into the chamber Al, in which the vapour 
rises and passes to the condenser if worked as a single effect appa- 
ratus, or in working multiple effect into the passage through 
which it flows into the distributing box F?, for supplying the heat- 
ing tubes of the next evaporator, while the liquid passes to the 
withdrawing pump, in single or in multiple effect apparatus, 
through a port in the bottom plate, and into the trough ml, 
where its flow into the top vaporising tubes is regulated by the 
sliding register. The vapour and liquid flow in this manner 
through all the sections of the series, and the concentrated liquid 
is drawn off from the bottom of the last separating chamber. 








(Sealed July 23, 1889). 





18,383. W. R. Watson and R. A. Robertson, Glas- 
- Improvements ee oEparatas for Evaporating, 

ncentrating, and g Liquids, (8d. 3 Figs.) 
December 17, 1888.—Figs. 1 and 2 represent a set of tubes 
with the front plate A, removable cover B, and _ return- 
bend and tube-plates C, Cl. The outer casing within which the 
sets of tubes, &c., are contained in the tubular vacuum apparatus 
of this kind, is not shown, but it is of the same construction as that 
described in the specification of Letters Patent No. 11,485 of 1888, 
and the regulator for admitting fluid to the several rows of tubes, 
is also of the same construction. The rods D, E, F, G, placed 
respectively in each tube of the several rows of tubes, progressively 
increase in diameter, so that the area of the annular space within 
the tubes progressively decreases downwards, and thus the volume 
of the space through which the liquid passes in each row, pro- 
gressively corresponds to the diminishing volume of the liquid 








undergoing evaporation, concentration, and distillation. The rods 
may be of wood, or other substance not easily acted upon by the 
liquid, and are gradually tapered off at each end to afford suffi- 
cient space for the easy passage of the liquid and vapour from one 
row of tubes to another through the spaces in the front cover B 
and the return-bend C. Metallic pins or screws @ may be inserted 
radially in the rods to maintain them in a central position in their 
respectives tubes. Instead of the rods being cylindrical, and of 
one continuous diameter, they may be made of varying shapes, 
such as shown in Fig. 3, so as to facilitate the agitation and break- 
ing up of the flow of the liquid. Thus, by this invention, there is 
maintained, as far as possible, under any required conditions as to 
extent of heating surface, a constant and high speed of flow 
through the different heating tubes, and different divisions of the 
apparatus, thereby preventing the formation or collection of scale 
and deposit in the tubes. (Sealed July 23, 1889). 


WORKING METALS, &c. 


7215. W. Burnham, Hyde Park, Ill, U.S.A. Im- 
a in Working (Moulding and Welding) 

etals, (6d.} May 15, 1888.—The invention consists in heating 
the object under treatment to a temperature at which the metal 
composing such object becomes highly viscous, and in then sub- 
jecting such object to continuously exerted strong pressure while 
it is confined in a mould, and while it is cooling down from the 
temperature of viscosity, to the temperature at which it may, 
without injury, be relieved from pressure preparatory to its 
removal from the mould. (Sealed August 24, 1888). 


10,796, E. Cope and A, se my Openshaw, Man- 
chester. Improvements in the anufacture of 
Metallic Tubes and in Apparatus Employed therein. 
(8d. 6 Figs.) August 6, 1887.—A hollow ingot is first rolled 
down, when heated, between powerful rolls and stationary man- 
drels, the rolls being behind each other and speeded to take the 
increased length due to each through passage. The metal of each 
tube is then subjected to a rolling or squeezing action around its 
longitudinal axis, which is effected by a revolving tube expander 
acting on the interior surface, and revolving rolls acting outside. 
(Sealed September 21, 1888). 


12,624, W. Lorenz, Karlsruhe,Germany. Improved 
Method of Separat Drawn Tubes, C. = Cap- 
sules from their Man Is. (8d. 3 Figs.) September 1, 
1888.—According to this invention the ready removal of such 
drawn articles from their mandrels, is effected without deteriora- 
tion, by forcing liquid or gas, under pressure, in between the sur- 
faces of the mandrel and the drawn article, thereby loosening the 
latter from the former by slightly extending it, so that it can then 
be readily drawn off. (Sealed March 26, 1889). 


MISCELLANEOUS, 


2353. W. Zahn, Newark, New Jersey, U.S.A. Im- 
provements in the Process of Ta: g. [4d.] Feb- 
ruary 16, 1888.—Th process consists first in preparing the skins for 
tanning by treating with sulphate of sodium or arsenic, and un- 
hairing the same, then treating it with dog manure and a solution 
of salt and water. After this the skins are exposed to the action 
of three different solutions, the first consisting of bichromate of 
potassium, salt, and muriatic acid ; the second of hyposulphate of 
soda and sulphuric or muriatic acid ; and the third of a mixture 
of neat’s-foot oil, saponified by caustic soda, and extract of 
[— bark or other tannin-containing extract. (Sealed June 
8, 1888). 


6514. A. Wilson, Stafford. Improvements in Gas 
Producers, (8d. 3 Figs.) May 2, 1888.—This invention has 
reference to means for utilising the heat of the gases issuing 
from the generator to heat the air or steam, or mixtures 
of air and steam or other gases, which are being passed 
into the generator to maintain combustion and decompose the 
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fuel, for which purpose a continuous regenerator is in connection 
with the generator, so that heat given off from the gas is 
recovered and utilised. The figure shows in section a gas 
producer and in elevation a continuous regenerator. 1 is a 
gas producer having a solid hearth 2 and doors 3 and 4 for 











breaking down and removing the ashes and clinkers. The 
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air, or other gas to support combustion, is forced through the 
tuyere 5 by a steam jet. The gas generated escapes by the outlet 
6, and flows to the scrubber, or other appliance in which it is to be 
treated or stored, through the continuous regenerator 7, through 
which also the air and steam, or gas, is forced. Tho regenerator 
comprises two concentric tubes 8 so arranged as to leave an annular 
space between them, through which the air or gas is drawn and 
forced into a central pipe 9 to the tuyere 5 by a steam jet 10. The 
air in its passage is heated by the hot producer gases passing 
through the tube 8. On the tuyere 5 is an escape box 12, luted 
with water, the depth of which can be adjusted to give any desired 
pressure at which the seal will be broken, and the air escape. This 
depth is so regulated that if the free outlet of gas at 6 is impeded, 
the air will escape from the tuyere at 12, and the further genera- 
tion of gas be prevented. A plate 13 is pierced with three holes, 
corresponding to the mouth 14 of the producer. Over one of the 
holes is a hopper 15, over a second a chimney 16, while the third 
is mbar: The drawing shows the hopper over the mouth 
of the producer, but if the plate be rotated, the chimney or the 
png may be brought over the mouth. Ina fourth position 
of the plate, the mouth of the producer is closed. (Sealed May 21, 
1889). 


7319. J. E, Worsley, Southport, Lanc. Improve- 
ments in or relating to A ey for Tearing, 
Cleaning, or ee Se aste, Cotton Waste, 
Woollen, or other aterial for Resp an 
Manufact: g,or for Producing Cotton or Clean- 

Waste, Shoddy, and the like. (87. 2 Fiys.] May 17, 
1888.—The object of this invention is to provide an improved tear- 
ing, breaking, or cleaning device for attachment to the cylinders 
of machines such as are used for breaking up cotton waste, &c. 
Fig. 1 is an elevation, partly in section, of a cylinder with the im- 
proved device attached thereto, and Fig. 2 is a transverse section 
of part of Fig. 1. A bed or frame A is provided, having metal 
teeth, projections, or pins a, for tearing, cleaning, or breaking up 
the material. The pins a may be forged from steel to the desired 
shape and size, and are cast in one solid piece with the frame A. 
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The bed A may be of cast steel, or of cast, malleable cast, or wrought 
iron, or of other suitable material. In case wrought iron is em- 
ployed, the steel pins a are rivetted, or otherwise secured in suit- 
able holes therein. If preferred, however, the whole may be cast 
or made in one solid piece of cast, malleable cast, or wrought iron, 
steel, or other meta). It is preferred to use fine teeth for tearing 
up cop or other waste for respinning or manufacturing. For 
making woollen, shoddy, and similar material, larger and stronger 
teeth with coarser pitch are used, and for making the common 
cleaning waste, still larger teeth with coarser pitch are employed. 
The apparatus is secured to cylinders B by means of bolts C, and 
nuts Cl; rings D may be shrunk on the cylinders at the ends of 
the frames A so as to hold all firmly together. For convenience of 
fixing, the apparatus is made in segments, each ot being at- 
tached separately to the cylinder or cylinders B. (Sealed July 2, 
1889). 


7768. S.Spencer and J. 8. Lord, Victoria Works. 
Manchester. Improvements in the Method of and 
“seo for Forc and Drawing Chemical and 
other Li ds. (8d. 1 Fig.) May 28, 1888.—This invention 
consists principally in employing a volume of air between the 
piston of the pump and the liquid to be forced or drawn, so that 
the liquid shall never come in contact with the cylinder and 
piston. a is an earthenware receiver in combination with a 
pump b. The lower end of the receiver is formed with inlet and 
oulet valves c and d, and the pump cylinder b with an opening /. 
The seatings of the valves are so formed as to facilitate the 
coupling up of a suction and delivery pipe cl and d1, respectively. 
The casing ¢ of the valve d is formed separate from the receiver a, 
the latter having an opening and cover A on the side near the valve 
¢. On the piston g moving outwards and having passed the air 











inlet f, air is permitted to enter into the pump b and receiver a, 
while at the same time the inlet valve c opens and permits the 
liquid to enter the receiver, thus causing an accumulation of 
the liquid and a volume of air therein, the volume of air preventing 
the liquid entering the em b. On the return stroke of the 
piston, the valve ¢ closes and the outlet valve @ opens, and the 
column of air accumulated between the piston and the liquid, 
forces the liquid in front of it, and through the outlet valve d. 
On the piston again moving outwards it causes a vacuum in the re- 
ceiver a until it reaches the air inlet f, thereby causing the liquid 
to flow into the receiver. The vacuum, then destroyed, admits air 
into the receiver, and on the return stroke of the piston the 


liquid is forced through the outlet valved. A port & retains the 
atmospheric _—— on the liquid in a, and permits the air to 
escape from the under to the upper side of the piston. (Sealed 
June 11, 1889). 


8823. J. M. Storrar, Glasgow. Improvements in 
Candle-Making Machines. (8d. 4 Figs.) June 16, 1888.— 
According to this invention candles can be made with an outer 
coating or enamel of different material, or of the same material, 
but of different quality from that of the main body. The moulds 
consist of three tubes A, B, C. The tube A is secured fluid-tight 
in the upper and lower webs D1, D1!) of the cooling boxD. The 
tube B, within which the core a is formed, is movable within A, 
and of an annular thickness equal to the enamel to be put on the 
candle, the inner circumference being slightly tapered for easy 
removal downwards of the core. The inner tube C can be raised 
to elevate the finished candle into the gripping clamps G, above 
the gutters E, F, used for pouring in the hot wax. This tube is 
made of an inverted cone shape to form the tip, and the wick a1! 
is passed therethrough from the usual supply bobbin. The gutter 
E is used for pouring in the enamel wax a/, round the core a, and 
the core is poured into the tubes B from a raising and lowering 
gutter F for the whole set, with angled fillers F1 leading to each 
mould, having their lower parts F!! formed in two halves and 
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hinged in rows on spindles F?, and perforated for the wax to pass 
through, and having a handle F3 on one of the spindles F°, 
coupled by levers and toggle links to actuate the other spindles 
F2, and halves F!! of the fillers F!, to close the parts F!1 when F 
is lowered or raised on its guides f. In Fig. 1 the first set 1 of 
moulds are in position for forming the core a. When the paraffin 
has solidified within all the tubes B, the filler F is raised, and B 
lowered by drawing down the bar B! to the position shown at 
4, leaving the space b for the enamel to be inserted ; the tubes 
C are also lowered by their bar C, the distance necessary for the 
tip mould ¢ to give the points of the candles the desired thickness 
of the outer coating. The outer material is then run into the 
tube A ina hot state from the gutter E, and forms a coating round 
the whole surface of the body a of the candle. The tip mould c 
of the tube C, Fig. 4, is made of thin spring metal, in sectional 
overlapping parts, so as to have an elastic action to remain in 
close contact with each other, and the inner surface of B to prevent 
the escape of wax, when the tube B is made slightly tapered, but 
when B is made parallel the part c may be solid. (Sealed July 2, 
1889). 


8879. T. C, Fawcett, Leeds, and T. Castle, 
Rochester, Kent. A New Combination of Machinery 
for M: or Ma Cement, (8d. 2 Figs.) June 18, 


1888.—A represents an ordinary form of grinding pan, having 
heavy revolving rollers B, and a partially perforated bottom, 
through which the ground and crushed substances are forced 
as the pan revolves. Under the perforated bottom of the pan 
is a dish or shell D, the bottom of which is also perforated for the 
ground substances to pass through and fall into a mixing pan E, 
which is open at the top to permit the ground substances to enter, 
such mixing pan being provided with either one or two revolving 
wiper shafts or screws, which are employed for the purpose of 
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thoroughly mixing the chalk and clay which has been previously 
crushed and ground in the grinding pan. The materials then 
drop into a hopper F, and are conducted between revolving rollers 
G, where the materials are further crushed previous to brs g 
into the pugmill H, where the ingredients are mixed and blended, 
with or without fuel already placed therein, such pugmill mixing 
all the ingredients thoroughly and well together, and carrying 
them forward by internal screws which force the material through 
a die I, whence it is received by an endless travelling belt, or = 
a barrow or wagon, which carries the material to the burnin, 
kilns, or on to a drying floor, to undergo the subsequent and well- 
known processes of manufacture. (Sealed June 25, 1889). 


10,182. S. Alley and J. A. MacLellan, Polmadie, 
Renfrew, N.B. Improvements in and Connected with 


Seeereees for Moulds for Casting. (8d. 
5 8.) July 13, 1888.—The moulding a) tus is carried upon 
a massive bedplate A, in an opening in which there is fixed an 
hydraulic cylinder B, whose ram C carries a platen D, guided by 








tubes E, working on rods F. The mould box L is placed on a part- 


ing plate K, the pattern M being fixed to D, and projecting up 
through an opening in K. The plate K is accurately adjusted by 
screws N. The sand is shovelled into L, and filled in so as to be 
hea; up above the middle of the pattern. Water under pressure 
is then admitted into B, and the ram C is run rapidly up. The 
block G enters easily the flask L, and the result of the opera- 
tion is to form a mould with the sand pressed on all parts of the 
pattern with sufficiently uniform density. As soon as the com- 
pression of the sand has been effected the ram C is lowered, and 
the plate K descends until stopped by the tops of the fixed rods F, 
which extend through holes in D, and are encountered by rubber 
buffer pieces fixed in cups P. The descent of D is for a moment 
arrested, but it afterwards descends so as to lower the pattern 
down through the plate K. The flask L, with the moulded sand, 
can then be removed, and an empty mould box put in its place. 
For temporarily arresting the descent of D, there are fixed to it two 




















lugs Q, which temporarily rest upon a chock-plate R, which itself 
rests, by means of adjustable pins 8, upon an annular projection 
formed on B, and is arranged to turn on a centre at one side. A 
bell-crank treadle U withdraws the plate R, by means of a chain 
passing round a guide pulley V, whilst a spring draws the chock- 
plate into — for arrestiug the descent of D, as soon as, in 
rising, the legs Q get above the chock-plate. The movements are 
controlled by ahand lever Y fixed on the spindle of a valve ina 
box Z, through which the water passes on its way to and from the 
cylinder B. The speeds at various parts of the descent are con- 
trolled by a rod 14, adjustably fixed to the platen D, so as to move 
therewith. Acam surface 6 is formed on the rod which partially 
closes the exhaust when the pattern is beginning to be withdrawn 
from the plate K. (Sealed July 23, 1889). 


16,761. R. Reichling, Dortmund, Germany. Im- 
provements in Apparatus for Condensing Steam 
and for Heating and Feed Water. (8d. 5 
Figs.) November 17, 1888.—The figures illustrate one form of 
the improved apparatus, the peculiarity of which is, that only 
the steam to be condensed is conducted through closed vessels or 
pipes, which may be connected with an air-pump, while the water 
used for cooling is situated in open vessels. For this purpose a 
water tank A is placed at the top, and below it is a condensing 
chamber B, in which is situated a system of condensing vessels C, 
arranged directly one over the other, or in zig-zag fashion, as in 
Fig. 3, or obliquely as in Fig. 2, each vessel being situated in a 
water receptacle. The vessels C may have smooth or corrugated 
or ribbed walls, or they may be armed with parallel plates of 
sheet metal or of wire gauze, as indicated in Fig. 3, or tubes may 
be employed to increase the surface. The steain enters at mand 
passes upwards through the vessels C, one after the other, during 
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which time it is gradually condensed. The water of condensation 
runs down tube g into the precipitating space F. During its ascent 
it is relieved of oil and other os nage by the filter, and then 
sucked off at m by a pump, together with the air. The cooling 
water falls from tank A through a regulating device v into the 
tanks, until it reaches the lowest dé, from which it escapes side- 
ways. Or these tanks and the tank A may be provided with stop 
valves v, so that the water will periodically fall and rise. To com- 
pensate for any steam or water lost by leakage, &c , a float S is 
connected with a water supply valve x in such a manner that 
water will be admitted'as required. The water thus admitted 
promotes the condensation, and flows into the space F. Here 
it receives an admixture of soda to purify it before entering the 
feed pump. A.tube a extends from the bottom of A above the 
level of the water therein, anda cam c acts periodically on a lever 
. from which the'valve spindle is suspended, so that the water outlet 
from A and vessels di—d5 will be alternately opened and closed. 
(Sealed April 16, 1889). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, ord: 








street, Strand. 
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MINING INDUSTRIES AT THE PARIS 
EXHIBITION.—No. I. 


MINING industries are very unequally represented 
in the Champ de Mars. Whereas Central and South 
American States have in most cases done their 
utmost to bring the mineral wealth of their 
respective countries before the notice of the millions 
who visit the Paris Exhibition, several European 
states, where mining operations of vast import- 
ance have been carried on for so many years, are 
but insignificantly represented. It is satisfactory 
to notice fine displays from Australia (Victoria and 
Tasmania) as well as from New Zealand, but here 
again the remaining Australian Governments are 
totally wanting. In the same way where two or 
more companies work similar deposits in a mining 
district, one of these may be seen well represented, 
whereas the others are looked for in vain. It is 
also to be lamented that the United States, where 
gold and silver mining have attained so great a 
degree of perfection, and where these precious 
metals, as well as copper, are extracted in enormous 
quantities, should not have thought fit to contribute 
more extensively. Students in the art of mining 
and metallurgy may well regret this blank, for our 
American cousins might have easily rendered them 
great service by showing what applied science and 
inventive spirit have been able to achieve in their 
great country in this particular branch of human 
industry. 

It is consequently quite indispensable, when 
visiting the mining exhibits at Paris, to keep these 
remarks in view, and to avoid any attempt at 
estimating the respective intensity and importance 
of the mining wealth or activity of each district 
by what is to be seen at the Champ de Mars. In 
some cases the exhibits give a fair and good idea of 
the true state of the country as far as mining is 
concerned, and in others—as in the case of the 
United States—they remain far short of reality. 

To avoid confusion in the general glance we are 
about to take round the Exhibition, we will treat 
of each metal separately. 

Transvaal.—F or many reasons the South African 
republic may be placed at the head of the list of 
gold-producing countries. Their show in Paris is a 
good one; the nature of some of the gold-bearing 
rocks to be found in their country gives full confi- 
dence in the immense future before the Transvaal 
miners; the actual produce, although likely to 
increase very considerably, already attains very large 
figures ; and finally, the Boers command at present 
much sympathy in the metallurgical world. 

The South African republic’s pavilion, situated 
on the Esplanade des Invalides, in the immediate 
neighbourhood of the Decauville Railway Station, is 
full of interest. The construction represents a 
Boer’s dwelling-house ; and if the reproduction 
be a faithful one, it may be said that the Dutch 
settlers have a good sensé of elegance as well as of 
comfort. A large space inside the building is devoted 
very naturally to gold mining. For several years 
the goldfields of this new territory have attracted 
the attention of the world, speculation having multi- 
plied the number of mining investments, while 
promoters have been busy in bringing to light an 
incredible number of companies. So far the 
results—in an unusually large proportion—have 
proved satisfactory, and enough is now known of 
the districts to enable even those who are least 
inclined to speculate in gold mining to admit that 
a great and brilliant future is in store for this 
country. The Transvaal territory is divided into 
several distinct mining districts, all of which are 
represented at the Exhibition by samples of gold- 
bearing ores. 

A. The oldest of these is the Lydenburg district, 
where alluvial gold was found in 1873, and was 
worked for some years. Horizontal beds of quartz 
containing gold were then met with imbedded 
between deposits of shale and sandstone, and gave 
rise to the floating of a series of bogus companies 
that nearly all came to grief and seriously injured 
the district. Mining operations are, however, now 
carried on regularly, and confidence is being 
restored. Ninety-eight head of stamps are at work 
at present, of which the Transvaal Gold and Land 
Exploration Company possess twenty-five. The 
production in 1887 was 80000z., and attained 
4500 oz. during the first six months of 1888. 

B. The Kaap goldfields are situated near the 
eastern frontier of the Transvaal, not far from the 
limit of the Portuguese possessions. In 1883 a 
number of disappointed gold diggers from the 








Lydenburg placers scattered towards the south, 
and discovered gold in the Kaap valleys. Indica- 
tions of ancient workings and settlements were also 
encountered, consisting of shafts, tunnels, adits, 
and well-made roads. Nothing precise is known 
as to the origin or date of these works, but it is 
supposed they may have been vpened by the Portu- 
guese, whu, it is well known, derived gold from 
this part of Africa in the seventeenth century. 

The discovery of a few fine nuggets in the 
northern portion of the Kaap gave rise to various 
companies, but with small results so far. The 
largest of these nuggets weighed 185 oz., and is 
represented in Paris by a photograph. 

The southern portion of the Kaap district has 
derived much fame from the discovery of the rich 
Sheba mine. The production of this valuable pro- 
perty has been, since its origin, as follows : 





1,225 tons of quartz yielded 8,892 oz. 

», 1887, 3,048 Pe me 11,571 ,, 

Four », 1888, 3,806 <a <a 15,352 ,, 
months of 1889, 2,073 __,, ae 5,632 ,, 
Total ... 10,152, . 41,447 ,, 


These figures show the extraordinary average of 
4 oz. to the ton, which can only be compared to the 
rich paying shoot at the Callao mine (Venezuela). 

In consequence of these results, companies were 
formed, which too often took a bubble shape, and 
speculation for a time was so intense, that it did its 
utmost to ruin the district. In the Kaap Valley 
alone, 129 companies exist with a total nominal 
capital of 5} millions sterling. Serious work appears 
now to be done in some of these properties, and 
returns may be expected to increase, for during the 
first nine months of 1888 the joint districts of 
South Kaap and Moodie delivered to the Barberton 
bankers 33,693 oz. of gold. The growth of the town 
of Barberton can only be compared to that of some 
towns in America. In 1887 Mr. Mathers wrote as 
follows: ‘‘Three years ago Barberton had no 
existence. It was as destitute of evidences of 
civilisation as when the now migrated lion and 
zebra, elephant and tiger, roamed undisturbed in 
the mountain solitudes now peopled by its energetic 
inhabitants.” 

C. The Moodie group of concessions is situated 
to the south of the Kaap Valley, and belongs to the 
Moodie’s Gold Mining and Exploration Company. 
This company have rented the concessions in their 
possession toa number of working companies and 
syndicates who pay the mother company a royalty 
of 5 per cent. of the gold extracted. In 1888 the 
total amount of quartz treated was 9515 tons, which 
yielded 9542 oz. of gold, or about 1 oz. to the ton of 
ore. 

D. The Komati zone is in the same neighbour- 
hood, and consists of a small extent of territory 
where reefs were discovered in 1885 by an explorer 
named Austin. The number of stamps at work is 
said to be twenty-eight, but no satisfactory results 
appear so far to have been obtained. 

EK. The auriferous zone of the Witwatersrand 
comprises Johannesburg and Boksburg, and covers 
an area of nearly 60,000 acres. Although gold was 
discovered in the first instance in 1854, it was only 
in 1885 that the attention of miners was called to 
this district by the discovery of a rich pocket, made 
by Mr. F. Struben on his farm of Walgespruit. 
The reefs on the Rand are of such a peculiar and 
unusual nature, that they passed unobserved by 
several geologists who visited the country. They 
consist of parallel outcrops of Devonian conglome- 
rates, and the fact of their origin being sedimentary, 
is the best guarantee of their regularity of yield 
and continuity in depth. Mr. Penning, in a paper 
read before the Society of Arts, speaks of the geolo- 
gical formation, and says : 

‘* At intervals between the sandstones and other 
beds, there are stratified layers of conglomerate 
which vary in thickness from a few inches up to 
several feet. ... From its peculiar appearance 
the Dutch have given this conglomerate the name 
of banket or almond rock. ... . This rock is auri- 
ferous, sometimes highly so, and in few instances, 
in this particular region, is it quite bare of gold.” 

The main reef, yielding an average of 1 oz. of 
gold to the ton, varies in thickness from 8 ft. to 
10 ft. It can be traced at surface for over thirty 
miles in extent. Secondary parallel reefs, of smaller 
dimensions, but often very much richer, accompany 
the main reef on either side and number about 
twenty. The average percentages of these vary 
from a few pennyweights to several ounces. 

On April 1, 1889, no less than 274 companies, 





with an aggregate nominal capital of 21 million 
sterling, were established on the Witwatersrand 
district. Of this capital about 60 per cent. has 
been attributed, in fully paid up shares, to the 
vendors. Good work is in progress on the Rand, 
and it is difficult to say to what figure the normal 
production will attain, considering that in 1887 the 
total yield of the Rand was 18,773 oz. ; in 1888 this 
total yield became 230,548 oz.; and that in the 
first five months of 1889 it attained 143,231 oz. 
A constant monthly progress can be observed 
from January, 1888, when the production was 
11,269 oz., to May, 1889, when the production was 
36,298 oz. 

Several other districts have been discovered in 
the Transvaal and have attracted capital. They are 
so far comparatively in their infancy, but as children 
grow fast in this country of great future, there is 
no knowing what brilliant destiny may in some 
cases be in store for them. : 

Russia.—The yearly amount of gold taken from 
Russian territory is estimated to attain and even 
surpass the very considerable value of four million 
sterling. The greater portion of this metal is found 
in the alluvial deposits of Eastern Siberia, where, 
as at Nerschinsks, convicts are employed to work 
the Government mines, and, as at Olokma, private 
enterprises have to procure labour at a great 
sacrifice. These distant workings are not, how- 
ever, in any way illustrated at the Exhibition. 

The Ural range is well represented by the exhibits 
of Miask and of Beresowski. These properties were 
formerly worked by the State, but are now in the 
hands of a syndicate headed by the firm of Guns- 
burg and Co., of St. Petersburg. Quartz veins 
are only exceptionally worked in the Ural districts. 
It is not very long since Beresowski stood alone as 
extracting auriferous quartz from reefs. Recently 
some small lodes have been discovered and are now 
worked at Miask ; otherwise all the gold produced 
in the Ural Mountains derives its origin from 
alluvial deposits. As regards the quartz veins little 
need be said, for the ore is crushed and treated in 
the ordinary way. The Beresowski veins them- 
selves belong to a very curious formation that 
deserves mentioning. At about 15 miles from 
Ekatterinbourg several dykes of a peculiar granitic 
rock, known as beresite, crop out of the slate. 
Across these, and in a perpendicular direction to 
that of the beresite, small quartz veins are found 
that yield gold in workable quantities. These are 
not continuous in depth, but gradually disappear and 
pinch out at 50 ft. to 100 ft. from the surface. The 
origin of these veins has never been satisfactorily 
explained, although the subject has been much dis- 
cussed. The alluvial deposits containing gold are 
generally found in the Ural to rest on, or near, the 
bedrock. They are covered by deposits of more 
recent date that vary in thickness. The declivities of 
the bed of the rivers are slight, and do not permit 
of hydraulic mining. The overburden has in conse- 
quence to be removed, and this operation is carried 
on in winter, when the soil is frozen and may be 
carried away in blocks that are thrown on to rudi- 
mentary sledges and carted easily on the snow. In 
summer the lower gold-bearing alluvials are ex- 
tracted and passed through a machine, of which 
models are shown at the Exhibition. For several 
years Miask alone was known to produce as much 
as 100 pouds of gold in the space of a year, or say, 
over 1} tons of precious meal worth about 180,000/. 
For some years past this production has diminished 
to about one-half. 

Where the gold-bearing alluvial strata is half the 
thickness of the overburden, a percentage of 4 dwt. 
per ton of ground suffices to pay expenses and 
leave a good profit. The washing machines above 
mentioned are capable of treating 300 tons in the 
twenty-four hours, and are mounted and worked 
at Miask in a thoroughly practical manner. 

Venezuela.-—In a room on the ground floor of the 
Venezuela Pavilion a large yellow pyramid repre- 
sents the total production of the great Callao mine. 
Round the room samples of different ores are con- 
tained incases. The most important of these is one 
filled with samples of quartz with visible gold from 
the Callao, Callao bis, Potosi, Union, Venezuela, 
Austin, and Yuruari lodes. Owing to the grand 
results obtained a few years since by the working 
of a rich-paying shoot at El Callao, the neighbour- 
ing mines above mentioned attracted considerable 
attention, and large sums of English capital were 
invested to try them. Extensive. works were 


undertaken on all these lodes with the hope of 
similar profits to those of El Callao, but so far thes 
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attempts have met with much disappointment. 
When it is considered that the output of El Callao 
amounted from 1871 to 1888 to 430,150 tons of 
quartz that yielded 1,217,057 oz. of gold worth very 
nearly five million sterling, it is not surprising that 
speculators should have been carried away. 

Most of these lodes would still give good results 
if the economical conditions of the Yuruari district 
were modified by the construction of a railway of 
about 100 miles, connecting it with the Oreuoco 
River. The present working expenses are very 
great owing to difficulties of transport, one of the 
consequences of which is the high cost of labour. 
It may be said that at present the product of the first 
ounce of gold contained in the ore has to be put aside 
for expenses. At El Callao, during the first few 
years of the company’s prosperous period, the cost 
per ton of quartz far exceeded the above amount. 
At present forty head of stamps are at work, admir- 
ably adapted to the ore, and still, notwithstanding 
the constant attention given for years to the question 
of reduction of cust, it is not much under 3l. per 
ton of ore. 

The present average yield of El Callao is under 
loz., and it may be supposed that the neighbouring 
mines may expect similar percentages excepting when 
exceptionally rich shoots are found. Under these cir- 
cumstances it becomes a matter of surprise that the 
Government should not make an effort to construct 
a cheap railway line, the inevitable result of which 
would be the reduction of cost to one-half what it is 
at present. There can be no doubt that the imme- 
diate consequence of such an improvement would be 
to give renewed life and activity to a district at one 
time so promising and now comparatively deserted. 








TELEGRAPH MATERIAL AT THE 
PARIS EXHIBITION. 

THE growth of electrical industries has had, 
as a natural consequence, a corresponding develop- 
ment in the industry of rolling and drawing copper, 
which is an indispensable adjunct in electrical work. 
In the construction of dynamos, in electric lighting 
conductors, in the transmission of power, and in 
telephonic lines, the copper industry plays a most 
important part, and by a curious reciprocity it is 
electricity that is employed in the preparation of 
the finest quality, which is known under the name 
of electrolytic copper. During recent years the 
copper markets all over the world have been 
disastrously affected by speculators, and electrical 
industries in France, at all events, have suffered by 
this. When, owing to financial combination, the 
price of copper rose rapidly from about 1 franc 
a kilogramme to more than 2 frances, which 
happened in September, 1887, the makers of 
electrical machinery restricted their demands either 
from necessity, or from the conviction that a 
reaction would set in. And this situation, which 
lasted for more than two years, was the most 
serious obstacle to progress since 1881, when the 
Electrical Exhibition was held at the Palais de 
l'Industrie, and the first Congress of Electricians 
imparted so powerful an impulse to the develop- 
ment of the new science. Some months ago the great 
combination that had been formed to maintain extra- 
vagant prices, was broken up, and much disaster and 
ruin ensued ; this happened just before the opening 
of the Exhibition, and had at all events the good 
effect of making the task easier to the different 
companies who had accepted the offer of the Ville 
de Paris and the responsibility of lighting different 
parts of the city. On account of its practical im- 
portance in the essential part it takes in all elec- 
trical installations, the various collections of con- 
ductors and electrical lines which are brilliantly 
represented at the Exhibition, demand special atten- 
tion. Among the industrial establishments that have 
worked courageously and successfully in this direc- 
tion, that of MM. Lazare Weiler and Co. certainly 
occupies a first place ; it has made a speciality not 
only of the production of copper conductors of high 
conductivity and of the alloys known under the 
name of silicious bronze, but also of all the various 
details and appliances connected with the installa- 
tion and maintenance of electrical lines. At the 
present Exhibition MM. Lazare Weiller and Co. 
are represented in various places on the Champ de 
Mars and the Esplanade des Invalides. On the 
Champ de Mars they occupy, together with the 
Société Générale des Telephones, the pavilion con- 
structed by M. André, of Neuilly, and referred to by 
us in a recent article. On the Esplanade des Inva- 
lides thev participate in the exhibition of the postal 





and telegraph department, and in the Machinery Hall | may be said that so far as France is concerned, if 


they are represented in the exhibit of MM. Frete |i 


ron and steel have not wholly disappeared, it is 


and Co., who show two trophies formed of silicious | partly because of the impossibility to replace existing 
bronze cables. The principal exhibit of MM. Lazare | lines that are naturally maintained as carefully as 
Weiller and Co. occupies one of the end rooms in| possible, and also because of the great rise in the 
the Telephone Pavilion ; coils of wire, specimens of | price of copper, which rendered the use of iron and 
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cables and various fittings, are contained in a large , steel almost inevitable. 























A comparison of the 


show-case of iron and bronze of very elegant design; | electrical qualities of iron and of bronze wire shows 
telephone posts are placed beside this case, as well that a kilometre of the former, 5 millimetres in 
as a number of objects used in the construction of diameter, which corresponds to the French type 


telephone lines. 


It is now nine years since M. of main telegraph lines, having a weight of 150 


Lazare Weiller led the way in the use of overhead | kilos. with an electrical resistance of 5.40 ohms, 
conductors combining great strength with high can be replaced by a silicious bronze wire 2 mm. 
conductivity, and this comparatively short space of in diameter with a weight of 21 kilos. and an elec- 
time has been sufficient to extend the employment trical resistance equal to 5.31 ohms. The kilometric 
of such lines to an unlooked-for degree ; in fact, it weights being in the proportion of 155 to 22, it 
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follows, other things being equal, that the relative 
prices may vary to an inverse degree, a state of 
things that holds good at the present time, though 
of course matters were very different when copper 
was double its present price ; but even with copper 
commanding a far higher cost than it does at 
present, the use of bronze conductors offers un- 
doubted advantages, the difference in cost being 
largely compensated by the almost indefinite period 
that they will last as well as the conservation of their 
high intrinsic value, while iron and steel corrode 
rapidly, and have practically but little market value. 


Another benefit lies in the great lightness of the’ 





lines, which involves quite a series of economies in | 
transport, handling and fixing, the price of posts, | 


insulators, &c. Certainly at the present time the 
advantages are all in favour of silicious bronze, 
since at present rates it costs no more than iron and 
possesses undoubtedly most of the qualifications 
that are claimed for it. 


Particulars of Various Wires Exhibited for Electrical 
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A. Telephonic Silicious Bronze Wire. 
lb ft. p. ct. | ohms, tons | 
h 33 5,800 43 39.5 48.25 12 
2 40 5,850 43 33.2 4gso | 12 
‘4 55 5,200 43 21.25 45.71 | 10 
3 55 2,925 43 11.95 44.44 | 8 
B. Telegraph Silicious Bronze Wire. 
i] 28.5 | 24,368 102 80.5 26 8 
& 63.8 | 5,272 98.8 9.24 28.89 14 
¢| 99.0 | 6,031 | 988 5.20 29 9 
9 | 122 | 2,859 99.6 2.29 28.76 6 
8 105.6 1,247 | 99.0 1,02 28.57 4 
C. Copper Wires of High Conductivity. 
to 30.8 26,240 101.7 80.8 28.57 4 
Jo 30.8 13,408 | 100.7 41.7 28.57 4 
$ 61.6 13,120 100.8 40.0 28.57 4 
94 125.4 2,303 102 1.74 28.57 4 
$8 118.8 1,010 101 0.81 28.57 4 
D. Wires of High Conductivity intended for being Insu- 
lated with Rubber. 
38 79.2 4,211 98.9 5.19 28.57 4 
#8 | 121.0 | 2,860 | 98.6 2.31 28.57 4 





In many cases on the Continent where silicious 
bronze wires have been employed for telegraphic 
purposes, their usefulness has been increased by 
making them serve equally as telephone lines. To 
quote only one example of this, the two lines 
between Paris and Brussels, formed of four wires of 
3 millimetres in diameter, have each a total re- 
sistance of 1562 ohms, the distance between the 
two cities being 207 miles. These lines work 








with perfect success, and show that a resistance | 





of about 1500 ohms can be taken as a type for 


insuring excellent results. Wires of the same 
character are also used for overhead lines for 
electric lighting or for the transmission of power ; 


the electric light conductors laid by the Edison | 


Company and by the Company for the Transmission 
of Power by Electricity, in the Paris Boulevards, 
are formed of large cables of silicious bronze, some 
of which have as much as 775 square millimetres of 
section ; these cables are laid bare in cement-lined 
channels, where they are carried by insulated sup- 
ports. The conductors belonging to the Popp 
Company were also manufactured by MM. Lazare 
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Weiller and Co., but these are of pure copper care- 
fully insulated. The silicious bronze wires made 
especially for telephonic purposes differ in their 
character from the foregoing ; they have a high 
tensile strength rising to 50 tons per square inch, 
and a comparatively low conductivity, 43 per cent. 
that of pure copper ; they are chiefly used to replace 
steel wires, and the standard diameter employed 
for telephonic réseaux is 1.1 millimetre. 

The pure copper wires manufactured by MM. 
Lazare Weiller and Co. have the same conductivity 
as silver, and are manufactured with the greatest 
care to secure uniform degree of excellence. The 
annexed Table gives particulars of the samples 
of wire exposed by MM. Lazare Weiller and Co. 

Attention may be called to the middle of the 
show-case, in which there is a steel bar carrying 
four cast-iron weights, each of about 25 lb., the bar 
itself weighing 66 1b., and the whole being sup- 
ported by silicious bronze wires .22 mm. in dia- 
meter. In addition to the foregoing specimens the 
case also contains a series of plates of electrolytic 








copper, various pieces made in ordinary and in 
phosphorus bronze, a series of copper and of bronze 
bars drawn down into commutator plates for 
dynamos, and a number of special sections of elec- 
trical conductors. At night the interior of this case 
is lighted by incandescence lamps belonging to the 
general system that illuminates that part of the 
Machinery Hall where the stand issituated. There 
is no occasion for us in this place to refer to 
the long series of investigations carried out by 
MM. Lazare Weiller and Co. in connection with 
overhead lines of great tensile strength ; these trials 
and experiments have been carried out with a large 
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number of metals and alloys. The firm exhibit upon 
a screen a series of the metals with which the expe- 
riments were made; this collection has considerable 
retrospective interest and shows how much care and 
at what cost the investigation was carried on, gold, 
silver, aluminium, together with the rarer metals 
and their alloys, are all included in the series. An 
important and very natural extension of the Lazare 
Weiller Works has been in the direction of tele- 
phonic and telegraphic posts, brackets, and general 
fittings; a number of examples are shown at the 
Exhibition, together with a system which figures as 
the joint invention of MM. Lazare Weiller and the 
Fives-Lille Company. The telegraph posts made 
upon this plan consist of four steel angles con- 
nected near the top and braced together through- 
out their length in such a manner as to give 
them a form of equal resistance ; they are made 
either in one length or divided into sections 
according to convenience, the sections being con- 
nected very simply by means of fish-plates. The 
diagrams show the arrangement very clearly and 
also how the base of the post can be adapted 
to the nature of the ground in which it is to be 
fixed. Fig. 10isa post of a normal type ; the base 
is formed of a cast-iron sleeve to which uprights are 
rivetted, the open form given to the base allowing 
the earth to be packed within the post in order to 
increase its stability. Fig. 12 shows the type in 
which the post can be secured to the ground with- 
out any excavation ; for this purpose it is provided 
with a screw at the foot. Figs. 9 and 13 show the 
method adopted for posts that have to be fixed into 
rock, in which four holes have to be driven corre- 
sponding to the four uprights of the post, these are 
afterwards fixed in with cement. Fig. 14 shows 
a very light type of post which is held in place by 
stay rods. 

A line of twelve telegraph posts illustratin the 
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foregoing types, and 22 ft. high, has been placed in 
the Exhibition to connect the Agricultural Galleries 
on the Quai d’Orsay with the Machinery Hall ; this 
line, which follows the Avenue Bosquet, is em- 
ployed for the electrical transmission of power ; 
the insulators are of the Johnson and Philip's type. 
These steel posts can be adapted to all heights with 
but comparatively small modifications in their con- 
struction, they can therefore be employed as signal 
towers for marine or other purposes, and are 
especially adapted for supporting wires across very 
wide spans. Figs, 1 to 8 represent two such 
columns, 85 ft. and 170 ft. in height ; from these 
sketches, which clearly illustrate the details, it will 
be seen that the work of erection is very simple, 
while fixing the wires, inspecting and repairing the 
column, &c., can be done with greatest ease by means 
of the ladder, that makes every part of the struc- 
ture accessible. 

Equally important with the foregoing are the 
smaller details which have been devised from time 
to time to facilitate the fixing and the maintenance 
of electric wires ; considerable attention has been 
eg to these details by MM. Lazare Weiller and 

0. For example, the amount of tension to which 
the wires are exposed requires great care ; gene- 
rally such an arrangement is made that the strain 
upon the wires does not exceed one-fourth or one- 
fifth of their breaking load ; but to insure this the 
influence of the temperature has to be taken into 
account, as by a contraction of the wires the de- 
flection is reduced and the strain increased. The 
old practice was, and to some extent it is followed 
to-day, to strain the wire to about the desired 
tension with pliers ; this elementary method has 
been replaced by special appliance, of which we 
illustrate several types. The Jaws of the pliers now 
used are arranged so that they can grip wires of 
varying diameters and hold them over sufticient 
lengths that a considerable strain may be thrown 
upon the wire without any risk of cutting it. 

Hoenigschmidt’s dynamometric stretching appa- 
ratus, which is shown in Figs. 15 to 19, is often 
made use of instead of pliers. Different lengths of 
wire are joined up either by twisting or by means 
of a sleeve, and soldered in a similar way to the 
Baron sleeve used for iron telegraph wires ; with 
either method of making a joint the device shown 
in Figs. 20 to 26, and due to M. T. B. Grief, is 
employed. It isa spring steel fork which termi- 
nates in two pincers and locking screws ; a glance 
at the figures will show how a joint can be made 
by means of such a fork. The form of sleeve is 
shown in Fig. 24 ; it is a flattened bronze tube, in 
the middle of which is made an elongated opening ; 
the wires are passed parallel into this sleeve ; 
the ends are then turned back and folded into 
two notches; the sleeve is afterwards filled with 
ordinary tin solder. Amongst other tools which 
are currently used on the Continent for fixing 
wires, and which are exhibited by MM. Lazare 
Weiller and Co., we may mention the so-called 
universal pincers of M. Grief; this device seems 
to deserve its name because, as will be seen from 
the illustration, it can be used as at (a) for ordi- 
nary pliers ; (b) pincers for very small wires ; (c) 
cutting pliers for large wires ; (d) straining pliers 
with the aid of the ring shown ; (e) spanner for 
fastening or unfastening insulating stems ; (f) nut 
spanner ; (g) screw driver ; and (h) file. The exhibit 
of MM. Lazare Weiller and Co. is made very com- 
plete by the addition of a sarge collection of tools of 
which we have indicated some of the more im- 
portant, and which are arranged in such a way that 
their purpose is apparent to visitors who are inte- 
rested in the subject. 








THE BRITISH ASSOCIATION. 
(Continued from pege 390.) 
TIDAL OBSERVATIONS. 

Tue fourth report of the Committee for Promot- 
ing Tidal Observations in Canada remains as yet of 
a negative, though a hopeful character. Syste- 
matical tidal work has scarcely begun, there being 
no funds at the disposal of the Committee ; but 
shipmasters are very anxious to start properly, the 
Royal Society of Canada has appointed a committee 
for energetic co-operation, and the Government is 
decidedly favourable to the work. The Committee 
on the Practical Work of Tidal Observations have 
completed their labours and did not ask for reap- 
pointment. 

Dr. Sorby gave a further account of his observa- 


tions on the temperatures of the tidal estuaries in 
south-east England. These very comprehensive 
and valuable observations, which have been con- 
tinued for six years, and have chiefly been taken 
from Dr. Sorby’s yacht Glimpse, refer to the 
various influences of low and high tide, and also to 
animal and plant life ; one interesting fact settled 
is that the temperature of the estuaries is higher in 
summer and lower in winter than that of the sea. 
Dr. Sorby, who works in conjunction with the 
Committee on the Season Variations in the Surface 
Temperatures of Water, supplies directions for 
carrying out the work to a growing number of 
observers and promises an interesting report at a 
later time. 


UNDERGROUND TEMPERATURE. 


The eighteenth report of the Committee on the 
Rate of Increase of Underground Temperature chiefly 
discusses the important observations which Mr. 
Dunker, who conducted the operations at the well- 
known Sperenberg bore in 1876, has now, together 
with Messrs. Kébrich and Huyssen, taken at the 
boring at Schladebach, near Duerrenberg, which 
descends to a depth of over a mile (5830 ft.). A 
full report of this series of observations, un- 
doubtedly the most valuable contribution of this 
kind ever made, has appeared in the Neue Jahrbuch 
fuer Mineralogie, 1889. The borehole passes 
through red sandstone, magnesian limestone 
(Zechstein), lower Permian (Rothliegendes), and 
coal measures to the upper Devonian beds. It was 
tubed to the depth of 1240 metres, the diameters of 
the tubing being, for the first 584 metres, 120 milli- 
metres; for the next 104 metres, 92 millimetres; 
then for 393 metres, 72 millimetres; and for the 
next 159 metres, 50 millimetres. From this 
point to the bottom the diameter gradually 
diminishes to about lin. The diamond borer was 
the instrument employed in sinking this well, which 
cost about 10,0001. The boring rods weighed 20 
tons, and required ten hours for hauling up. At 
Sperenberg india-rubber bags had been used to 
prevent convection currents, which would affect 
the temperature indications, Such bags were un- 
suitable here for such a narrow bore, and hence 
a plugging of moist clay was employed constructed 
as follows: On a cylindrical iron rod, or of tough 
wood, are two wooden discs of a size just able to 
move in the bore ; the lower disc is fixed, the upper 
movable, the part of the rod between the two being 
of the length of the water column which it is desired 
to isolate. The maximum thermometer has its 
bulb fastened half-way down, either beside or 
within the rod. The movable disc is removed to a 
measured distance and the space between the 
discs filled with clay made plastic by kneading 
with water. When the pole presses upon the bot- 
tom of the bore, part of the weight of the boring 
rods is supported on the upper dise, thus squeezing 
the clay against the sides of the bore and forming a 
water-tight plug. When it is desired to isolate a 
column of water at a considerable distance from the 
bottom the apparatus employed consists of two por- 
tions ; the above description applies to the upper 
portion, the lower portion is similar but inverted, 
and the two masses of clay cut off the water 
column between them. Experiments made with a 
model showed that the isolation was very good and 
remained so after an immersion of more than ten 
hours. Overflow thermometers were used, gene- 
rally without scales, the whole for protection being 
inclosed in a hermetically sealed case of stout glass 
with an external diameter of 15 millimetres. After 
being drawn up, the thermometer, together with a 
normal thermometer, was put into a vessel of water 
at a temperature a little below that which was 
expected ; warm water was then gradually added, 
and the liquid kept stirred until the mercury in the 
overflow thermometer reached the open end. 
Further control observations were taken with thick 
mud introduced and kept between two wooden 
plugs. The observations extend by regular stages 
of 30 metres (100 ft.) down to a depth of 
5630 ft. On plotting the temperatures as func- 
tions of depth the curve approximates very closely 
to a straight line. The evidence does not decide 
the question whether the curve on the whole bends 
upwards or downwards ; that is, whether the rate 
of increase in temperature is accelerated or retarded 
with increasing depths. The whole difference 
amounts to 82 deg. Fahr. in 5512 ft., which is at 


the rate of 1 deg. Fahr. in 67.1 ft. ; by applying 
the method of least squares, Mr. Dunker arrives at 


Committee have been anxious to interest Mr. G. 
Westinghouse, Jun., for such work for which the 
oil and gas wells in the oil district near Pittsburg 
would seem to offer a good opportunity. Mr. 
Westinghouse has readily assented, and has en- 
trusted three of the Committee’s maximum thermo- 
meters to Mr. Cummins; but for some time to come 
no proper work can be done. Six observations 
have been taken at the Dilworth well at depths 
between 3600 ft. and 4295 ft., but not with sufficient 
precautions, 


Ben Nevis OBSERVATORY. 


The Committee on Meteorological Observations 
on Ben Nevis report that the regular observers had 
again to be relieved during last winter and spring, 
as their health suffered under the inclemency of the 
weather. The snow disappeared from the summit 
in May, about a month earlier than in any previous 
year ; and during July the spring near the obser- 
vatory ran frequently dry. Mr. Aitken has started 
a systematic series of observations on the number 
of dust particles in the atmosphere ; these numbers 
rose from 350 per cubic centimetre at noon to 500 
at 3 p.M., that is, the number increased with the 
aérial currents ascending along the heated sides of 
the mountain. The minimum temperature on Ben 
Nevis for the year 1888 was 7 deg., the lowest 
observed since 1883; the maximum, of 61 deg. in 
June, agrees with the usual maxima except that of 
1887, when it was 67 deg. ; the annual mean was 
46 deg. as last year. The sunshine recorder shows 
the highest figure yet obtained 970 hours, against 
576 in 1886; June receiving nearly half its 
possible share, or 250 hours, November recorded 
only eight hours. The rainfall for the year amounted 
to 132.46 in., November getting 20.6in. ; no rain 
—or less than .01 in.—fell on 118 days. The at- 
mospheric pressure was again above the annual 
average by 0.055 in., the mean at sea level being 
29.889. The Low Level Observatory now being 
built at Fort William is well advanced, thanks to 
a legacy of 5001. from one of the late directors, R. 
M. Smith, and a grant of 10001. from the surplus 
fund of the Edinburgh International Exhibition of 
1886 ; this observatory will be opened this autumn. 
The difference in atmospheric pressure between the 
top of Ben Nevis and Fort William is about 4.6 in., 
the mean temperature difference varies from 10 deg. 
to 17 deg. 


DETERMINATION OF THE AMOUNT OF RAINFALL. 


Professor Cleveland Abbe contributed a paper on 
this subject, in which he pointed out that the usual 
rain gauges are defective, as the wind deflects and 
carries away the small rain drops. As a remedy, 
he suggests two gauges at different elevations. 

Professor Piazzi Smyth’s paper, ‘‘ Hygrometry in 
the Meteorological Journal,” referred to a dis- 
crepancy he observed between the registrations of 
Sixe’s horizontal wet bulb thermometers and Mr. 
Glaisher’s non-registering standard instrument ; 
the fault was found to be due to the wet bulb being 
on one side in contact with the scale plate. The 
new vertical Sixe agrees with Glaisher’s standard. 


Storms AND WINTERS. 


Mr. Murday has not yet framed any theory on 
the regular return of storms, but he has traced 
certain fixed storm periods of 349 and of 363 days. 
Mr. Goodridge is also guarded as to the ‘‘ Periodicity 
of Mild Winters,” which he has observed for fourteen 
years in Manitoba ; he believes in the sun spot 
period of eleven years. 


MaGnetic Survey. 


Professor Ruecker in ‘‘ Instruments used in the 
Recent Magnetic Survey of France,” describes 
severaladvantagesin the magnetometer and dip circle 
which MM. Mascart and Moureaux used at their 
seventy stations distributed over France. The dip 
circle has a revolving graduated circle and two 
mirrors; the magnetometer, very small needles 
whose ends are ground into concave mirrors. In 
the suspension special precaution is taken against 
torsion of the thread. These instruments are much 
lighter and more handy than the Kew magneto- 
meter box which cannot be carried about, but their 

rice is higher. The declinations and dips of the 

rench instruments are probably good, the forces 
perhaps doubtful ; comparative tests with the Kew 
instruments would be very desirable, but are difti- 
cult to obtain. 

The report of the Committee on Magnetic Obser- 
vations speaks of the regular work now carried on 
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Angelos, in California, where Kew instruments are 
employed, and accentuates the necessity of esta- 
blishing similar observatories at the Cape and in 
South America. 


RELATION BETWEEN THE GEOLOGICAL CONSTITUTION 
AND THE Magnetic State oF THE UNITED 
Kinepom. 

This paper, by Professors Ruecker and Thorpe, 
was read before a joint meeting of Sections A and 
C on Monday, at 1.30. The twenty other Monday 
papers were a little hurried through for the sake of 
this important communication ; but only few geo- 
logists had arrived when the hour came, although 
Section C had adjourned in time. Professor 
Ruecker took great pains to illustrate his lecture 
by diagrams and maps thrown on the screen in the 
darkened room. During the last five summers the 
authors have determined the magnetic elements 
at 200 stations all over the United Kingdom ; 
declination, dip, and intensity have been measured. 
At London the declination is 18 deg. west ; north 
and west of London it is generally greater, and 
increases towards the west by about 4 deg. for 
1 deg. of longitude. The increase is, however, not 
regular; it is comparatively larger than normal 
between London and Windsor, whilst between 
Windsor and Reading there is a decrease. Such 
abnormal variations may depend upon the geological 
character of the district. The object of the many 
observations was to localise the centre of disturb- 
ance. Ifthe observations on declination, inclina- 
tion, or dip, and intensity, which in a measure 
check one another, point to the same centre, there 
must be clearly some disturbing force there, and the 
differences cannot be due to errors of observations 
or accidental circumstances. The results further 
agree with those of the magnetic survey of twenty- 
five years ago, and the observations taken by naval 
officers ; and they were also tested by elaborate cal- 
culations. An abnormal line runs from Greenwich 
to Reading, another line parallel to it from Wor- 
thing to Ryde ; the cause of this disturbance was 
finally believed to be a range of magnetic rock 
running south towards Chichester, with its subterra- 
nean peak near Reading. A similar ridge runs from 
Spalding over to Morecambe Bay, a third one in 
Scotland towards Oban. In general the geological 
configuration of the district would tend to make us 
expect magnetic disturbances in some cases. Two 
principal theories have been advanced to account 
for these phenomena. The effects may be due to 
the direct action of magnetic oxide of iron contained 
in many igneous rocks, visible or concealed beneath 
the earth, and Messrs. Ruecker and Thorpe are 
inclined to this theory. For although accord- 
ing to laboratory experiments this magnetic effect 
of rocks appears to be very feeble, it seems clear 
that the Malvern Hills, in whose rocks polarity can 
hardly be detected, cause a deflection of some 
minutes at a distance of a mile from their axis. 
The other theory regards earth currents as the 
indirect cause of the irregularities of the magnetic 
elements. Mr. Preece had the earth currents 
watched in two abnormal districts ; but at Melton 
Mowbray it was found that the largest difference of 
potential per mile was only one-fortieth of that 
which accompanied a similar deviation of the needle 
during a magnetic storm. Earth currents may be 
stronger at greater depth ; yet to produce the same 
effects observed, they should be of a circular cha- 
racter. Several of the geologists present seemed 
to favour Professor Hull’s opinion, who finds the 
cause of terrestrial magnetism in large magnetic 
masses in the interior of the earth. 


SEISMOLOGY IN JAPAN. 


Professor J. Milne has done a great deal to 
organise proper seismological observations in 
Japan, where constant earthquakes of the most 
innocent and most terrible kind offer a very 
fruitful field for investigation. Over seven hundred 
people sent in their reports, amounting to simple 
notices or really scientific observations. Professor 
Milne found the ordinary instruments hardly more 
than seismographs, and he has designed some mate- 
rial improvements which he has also successfully 
applied to instruments registering the vibrations of 
railway trains; these instruments he explained 
briefly both to Sections A and G. The typical 
earthquake is preceded by a faint tremor which 
alarms birds and animals a few seconds before the 
violent concussions set in, and which are followed 
by some longer waves dying away. The real be- 
ginning is very indistinct, a fact which still requires 


explanation. The rate of propagation of earth- 
quakes depends on the character of the rock, the 
distance from the centre, the violence of the shock, 
&c. Thus the Charleston earthquake travelled 
1500 ft. per second, the Hell Gate explosion 
20,000 ft.; up to a certain distance from the 
centre the wave amplitude increases, as has been 
found by artificial earthquakes or explosions. Mr. 
Milne wishes to place many instruments in a row, 
and to watch the development of the waves; a 
wave may first appear with a slight secondary cur- 
vature at the top, which gradually increases, and 
finally the wave splits intwo. From the propagation 
of ocean disturbances calculations have been made 
as to the average depth of the sea, which always 
give results too small by a few hundred fathoms 
compared to actual soundings. Professor Milne 
made several suggestions for efficient seismological 
observations, determinations of the acceleration g, 
&c., which Sir William Thomson hoped would 
receive every encouragement. 


MAGNETISM. 


Professor Ewing gave an abstract of his recent 
researches into ‘‘ The Magnetic Viscosity of Iron,” 
which he had previously communicated to the Royal 
Society on June 20th. The chief workers in this 
field are, Professor G. Wiedemann, who has also 
studied the effects of torsion and strain, Professor 
Hughes, Mr. Tomlinson, Lord Rayleigh, and Pro- 
fessor Ewing himself. From Lord Rayleigh, who 
remarked that Professor Ewing had taken up these 
researches at the point where he was growing 
afraid, he adopted the ‘‘ compensating coil,” the 
magnetometer being furnished with a compensating 
coil through which the magnetising current passed, 
and which was so placed that its action on the 
needle of the magnetometer balanced the effect of 
the iron. Roughly speaking, these experiments 
are to establish whether there is any sluggishness 
in the magnetisation of the iron besides that due to 
Foucault currents. The specimen of iron princi- 
pally used was a straight wire 39.6 centimetres 
long and 0.404 centimetre in diameter, over which 
was slipped a tube with a magnetising solenoid 
wound upon it. The wire was set in a vertical 
position. The compensating coil was wound upon 
a wooden frame and could be moved along a 
‘* geometric slide.” Sometimes a second com- 
pensating coil was needed to balance the effect 
of the solenoid upon the magnetometer; and 
the influence of the earth’s field was eliminated 
by a second solenoid wound over the first, through 
which a constant current was maintained. The 
wire was carefully softened. The magretising 
currents were at first very small, giving forces of 
1 c.g.s. and less. When thecurrent was turned on 
for a minute the magnetism rose slowly, the effect 
being with a force of 0.044 c.g.s. immediately after 
marking 25 arbitrary divisions, 5 seconds later, 33 ; 
60 seconds later, 38 divisions ; when the current 
was broken the magnetism fell to 13, after 
5 seconds to 5 divisions, and disappeared altogether 
within 60 seconds. Graphically the magnetism 
would first be represented by a slanting line, then 
by another line rising more steeply, and after the 
break by lines parallel respectively to the first and 
second line, giving a parallelogram. With stronger 
currents similar parallelograms were obtained, but 
there remained finally some residual magnetism. 
Reversing the currents instead of breaking them 
has the same effect, but only for smaller forces. 
When the magnetising force is increased step by 
step the same differences between immediate and 
ultimate increments were observed. If, however, 
these steps are preceded by stronger currents of 
longer endurance, the time rate in oreeping is 
diminished, the exact analogue of the effect of pro- 
longed loading in a stretched wire. With very 
slow and very fast periods the parallelograms 
become simply lines, and there is no dissipation of 
energy as measured by the area of the parallelo- 
gram. In hardened or stretched iron wire the 
creeping effect vanishes almost completely. It is 
very remarkable that bundles of thinner wires, 
insulated or not, also showed very little creeping, 
even if they were tied together by copper wire, 
although the Foucault currents would be favoured. 
The difference in molecular structure in a solid core 
and a laminated core may be of importance in this 
respect ; if we suppose the molecular magnets to 
form closed rings in a magnetically neutral iron, 
these rings would be small for the thin wires, whilst 
in the solid core their dimensions would be limited 








The other paper by Professor Ewing, ‘On 
Hysteresis in the Relation of Strain to Stress,” 
should perhaps have been noticed in another place, 
as it deals generally with the elongation of wires 
subject to alternate application and removal of 
tensile stress; this paper we reprint in full on 
another page. 

The report of the Committee on the Magnetisa- 
tion of Iron, read by Professor Barrett, was rather 
a dull document, as it had more to say about old 
facts concerning recalescence—to which we shall 
refer again presently-—than about recent investiga- 
tions ; Professor Hopkinson’s work was not even 
mentioned. Uf great interest is the connection 
between the critical temperature, red heat, at which 
iron loses its magnetism, and the carbon and other 
constituents of commercial iron, silicon, chromium, 
manganese, sulphur, and phosphorus. M. Osmond 
has started a most promising inquiry into this ques- 
tion, which has also been taken up by Messrs. 
Barnes and Strontial in the United States; it 
appears that a marked change occurs in the density 
of steel at red-heat, accompanied by the reconver- 
sion of carbon steel from the combined to the 
uncombined form. The great importance of these 
molecular changes for the hardening and tempering 
of steel was one of the points of Professor Roberts- 
Austen’s lecture. 


THERMO-CURRENTS IN IRON AND RECALESCENCE. 
Professor Trouton’s paper on ‘‘ Temporary 
Thermo-Currents in Iron” refers to currents 
arising in iron, and also nickel, in consequence of 
unequal temperature of different parts. If an iron 
wire is heated in one place only, no currents are 
observed ; if the flame is moved, weak currents of 
less than 10 millivolts appear as the two sides left 
and right of the heated place are no longer equal, 
but represent a thermo-junction. To make these 
currents more visible, Mr. Trouton coiled the wire 
to a circle of about 1 ft. in diameter, and moved a 
number of Bunsen burners under the wire; the 
current is reversed on changing the direction of the 
motion and the effect decreases to a constant if re- 
peated frequently. Mr. Newall believed that the 
temperature must be raised above the critical point, 
which Mr. Shaw doubted. If raised to the critical 
temperature a steel wire brightens more and more, 
then it remains unaltered or becomes darker and 
brightens again ; when the flame is moved there is 
darkening in front and recalescence behind the 
flame. Sir William Thomson thought that there 
may be such currents irrespective of the critical 
temperature, although he had been unable to observe 
them in 1850. 
Professor Barrett dealt with Recalescence of Iron 
in a special paper ; he has not observed recalescence 
in cobalt nor nickel, in manganese steel only after 
its having been raised to white heat. 


THERMO-CURRENTS. 


Professor Stroud, ‘‘On the Electromotive Force 
Produced by an Abrupt Variation of Temperature 
at the Point of Contact of Two Portions of the 
same Metal,” shows that thermo-currents passing 
between junctions of hot and cold portions of the 
same metal—which must be quite homogeneous 
throughout, if these effects are not to be marked by 
currents due to dissymmetry—are of one direction 
as in metals like copper, whose Thomson effect is 

sitive, and of the opposite direction in metals 
ike iron with a negative Thomson effect ; for metals 
like lead without any appreciable Thomson effect 
these currents should be nil. Tubes of 2 in. were 
cut into two parts, the parts pressed against 
one another, and the ends at contact heated 
or cooled by water jackets so as to get an 
abrupt change of temperature. Currents of 30 
microvolts for 30 deg. Centrigrade difference were 
found to pass from hot to cold across the junction in 
copper ; currents of more than double strength from 
ae to hot in iron, and these currents were propor- 
tional as the difference in temperature. According 
to Mr. Shelford Bidwell, who studied the same 
phenomena some years ago in a great number of 
metals, the connection between this electromotive 
force and the Thomson effect is not of a simple and 
direct nature, 


ELecrricaL Units AND STANDARDS. 
The report of the Committee on Electrical 
Standards, read by their secretary Mr. R. T. 
Glazebrook, F.R.S., confirms the constancy of the 
standard resistance coils, one of which has been 





by those of the core only. 


with M. Roiti, in Paris, from 1884 to 1889. The 





o) 
Zz 
fe 
(x) 
ea) 
a 
O 
Z 
ea) 


QSL OUT, “9SBT OY} OG [ [LM 4I Suoy Moy Joz das oq | <ONpar 0} YUOUINAYSUT 94} 0} JosUapUOD v SuIppe Aq | % puv ston pexy jo ated v ostaduioo Aoyy, *s10q0Ul | dAIQ09HO OY} JO O1ZVA OYY SI ‘pougop A[[Nj stout ‘sour 
0} SUIBVULOI 4 f poyTvUle oy se ‘s}usUINAysuT AIIOg | 10 s[loo o1owl Sutaevy Aq Joy ZANJ aosuvt 9Y} osvatoUT | -wIYOoS oY} JO SULIOJ 4S9qR] OYZ ‘ST VY} ,, “UOIyONpuT -podurt styy, ,,,e0uvpeduir ,, Ul10 Ivl[Turey Mou 9Y4 
pue uozhy oy} jo 4899] IO 4SeT OY} ,,‘10}0UTATO A | 03 sedoy ALleg “IJ pue £Eez" 04 eQ* sy, oY | -JJog Jo sprepurig,, poyiqryxe Aueg aossajorg | poydope savy 9a77;TWIUIOD oY} ,, eoURysISeI quoredde ,, 
di144gQ-peysIay, Y,, pemoys zxou ALiog Jossejorg | 0} posvoiour useq sey “queIpenb gTQ* 07 ZOQN* Wogy | ‘UT + cy Woy UMOTTY-[[OM 9493/94} JO pRoqysUT “ULIOZ JoYyoUR Jo UOTFepUdUIWOVAI 
“sSuryy asoyy | ApTOUWLIOg ‘syUDWINISUL 980Y} JO osuRI OUT, [109 | sayey opis puvy-7yst oy $ uz/u Souanboay Jo aor0y | OU? ut Ajduis Surystsuoo ‘uoydeoxe ouo YIM 20/9 

: _ |ua poydupe 010M szlun Mou eyT, ‘aywy ggg osed 


qnoqe UOIZVULIOJUT JO [evap yvoIs v suUTeyUOD YOTYM | 19} VY} IO GUO AY} JO WOTONpU [UNINUE 9Y} 9OIMI gayoWorJoa[a oTUOULIeY eTdwIs v Jo osed OY} UT 

, ouoydepay, [eyueteyiq ,, 943 ‘yooq s,yeysh1yQ | £q peysturunrp 10 pasverout aq 10 ‘Ajaqeredas s[t0o R 3 " |uo pourerdxe ATjny oAvy OM YOIYM ‘ssorsU0D seg 

IOSsajolg 0} WOTZS oY} JO UOTJUNZQe OY} MOIpP OYA | 94} Jo osoy} oq Avut Av[d ojut Sutsayuo suoryonput | “1p xt f aL Pay ID 0 ij L ‘iad | oug JO S}IUN [¥OTIZOOTO MOU OY} 07 WOTOUS ITOYy 

‘ysto[Aey piory Aq porpnys useq sey suorjeutquio. -J[o8 oy} { couRIRE[O 97991, ATOA YA JOUIIOZ oT9 | Looe | sea Eo pe is | OARS 99z}TUIUIOD OYT, ‘ope Sutoq [ys ore ‘ose 

esoty Jo Aloo} oY, “pornsvout oq 07 sorytyUeNb oy} | oprsur stxe ue ynoqe Sutacut jo ofqedvo ared puooss |0} [enbe quedo sar~aye oy} 07 90105 BATJOUTOIYDOTA | Buo, pastuiord ‘odAq sproyrmyp Jo siosuopuod Ate 
? su0sn3: ye s MY 

‘sapr7 ybiy fq pasoaooun si sugs1025 1d 7 ‘ q 8 rope "7 : eat 5 emren 75H} 


jyom sym pepdopy jyym Susse4y Jo vonrg A/, KR ao Ro ee mee Ben pe 
CHUN 2 > 
| & 





ig 


Te 





saat 
iS) 
e 
> 


DADE i rtp ttt tts sr tL itip eer iris 


W°T 


nay sap’ 
3939771N6 


‘6 
i PP MIE é. 


wee eae ee ew 
s s 
a Pe oe 

es am 8 


M% 


rn 


( S2e7anvd 
sainbayi, 


a 


LA Li LE Pe tt ets tists at apr tatts ‘aeeeaeeee! 


ay) 


[04 27 
f 2hasaypr0 




















sa0r7 bundy 





— 





“buyid prays 
fg ay20q01d jpou yo 00) pabsauigns si 
yom vay pagdopn sjpoy Buiuiw.y so vorq2a5 





ine eee 
‘wep Bade amy BiH ~*~ 72 























‘V3S FHL’? NINOY NIIMLZG INIFS FHL 40 dUW 























99956 


eee a i? : 
“pos 212 : 
2 [10M jo worqnag's Bag 








Gur's yyeng 0" . dL bb edt Bearer © = ’ 
oa jee ig ) | (5991 ye #07) Kon) yo uorqobuopsy === 

: ytour sa70m Mos 70 Sabpiig Lapooy ***"*"° 

" = * * pgeuig Soy Qzy paysou y0d ayy | 

p17 moj 70 sazOM 40 Og "ws zim Kon) 021744 — | 
wasn pabpaig Will | 

“ur poilty Ay 39 Pog MO 


























— 











AW 
ih 





\\ 
UT 


320% * PE 2g vas] 
0 Kiuospw %! Asp 


- . Nf ore 
[eS eee Sl°SI-- - 
‘NINOY tv STIVM AvNd “phiz 





AY 
Wi 


MOO 
TAN 
Fv inth 








“N3NOW 40 LHOd 341 40 NV Id 
yung 74514 
3s9ng .] ap ap ap aig 








(‘Pap ebwg vas ‘uorndawsag 407) 


‘NOILIGIHXA SIUVd AHL LV ONIYUAANIONG TIAIO 











NGO0N0U HO LHYOd GHL 











TIT 













Oct. 11, 1889.] 








ENGINEERING. 








_- a 





CIVIL ENGINEERING AT THE PARIS EXHIBITION; THE PORT OF ROUEN. 


aed hr a 














Sis 
oo ws UWL 






ep Unsubmerged Shoals 
— Old trainiieg walls retained. 

ceoee Otd training walls renewed 
s=—— Proposed training walls 


NN TROUVILLE 


(956549 & 


and left springs in their spring balances are to be 
replaced by double twisted strips which turn 
noticeably even with a slight elongation, and which 
untwist themselves if heated and kept at constant 
length. The strip may be platinum or carbon, of 
which Messrs. Woodhouse and Rawson have quite 
recently supplied some remarkable specimens in 
fine threads, as elastic and firm almost as steel. 
The theory of the instrument, of which two have 
only been made as yet, has not been yet worked 
out. Sir William Thomson was pleased with this 
interesting novelty ; Messrs. Evershed and Ram 
mentioned that they constructed instruments on 
precisely the same lines three years ago, but 
abandoned them, as they absorbed an excessive 
amount of power. 


A New Form or Current WEIGHER. 


Professor J. Blyth presented a current balance of 
the ordinary Roberval type, with all pivot connec- 
tions replaced by tightly stretched torsion wires. 
One of the main difficulties in instruments of this 
kind is the introduction of the current into the 
movable parts without interfering with the sen- 
sibility. Ona flat base-board are placed two ver- 
tical uprights of wood, about 6 in. apart ; between 
these are stretched two paralled wires in the same 
vertical plane, and to the middle points of these 
are soldered the two horizontal metal bars of the 
Roberval, terminating each in a fork or ring, across 
which wires are stretched ; to the middle points of 
these the vertical bars are soldered. These vertical 
bars have insulated terminals, and carry discs for 
the movable coils, the bars passing at right angles 
through the centres of the discs and being fixed 
at their middle points. The fixed coils have the 
same diameter as the movable ones, and stand the 
one }in. above, the other below the former, so 
that in equilibrium all coils rest horizontally. In 
another form, that of a torsion balance, the coils 
are placed vertically. The current enters by the 
upper wire connecting the support, passes into the 
bars and divides to the right and left, cach of the 
movable coils getting one-half; the total current 
then goes to the lower bar and the fixed coils. 


LEYDEN JARS. 


Mr. Bottomley showed four large Leyden jars 
about 1} ft. high, which had been fractured whilst 
experimenting with a powerful Wimshurst machine 
constructed by Sir Archibald Campbell. The tin- 
foil was thrown out on both sides and mirrored on 
to the glass. There were a series of holes, thirteen 
in the one jar, more or less joined by cracks, the 
actual puncture being a hole of about a millimetre 
diameter in a round spot white with the innumer- 
able fine cracks circular and radial. One jar had 
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four punctures near the bottom; other holes, stout crossbar of iron at the top, serving as a 
occurred in the bottom and near the upper rim. \terminal block for the conductors which dipped 
| into mercury cups down below. Wire in lengths 

SraRKLess Eiectro-Macners. jof 9 ft. 8 in. and of sections varying from 0.05 

This communication by Professor 8S. P. Thompson | to 0.196 square inch, were carefully marked off 
referred to the various devices suggested to destroy | by a clamp which transmitted the expansion of 
the sparking of electro-magnets, and to comparative |the rods to a mirror apparatus, reflecting a ray 





tests on the merits of five types of such coils. As|of 20 ft. 10. in. in length from an oxy-hydrogen 
the various windings did not permit of always using | lamp upon a curved screen on the scale of which 
the same number of turns, the respective currents|1 in. represented 72% in. elongation of the 


were adjusted so as to produce the same deflection 
of the magnetometer. The first coil had eight 
layers of No. 18 B.W.G. wire with 646 turns ; the 
core of the second was surrounded by a copper 
sheath, an old suggestion of Cromwell Varley’s ; 
the layers of the third were separated by cylinders 
of tinfoil ; the fourth was differentially wound in 
two circuits, magnetisation taking place when the 
second circuit is opened ; the fifth was one of Mr. 
Langdon Davis’s coils with fifteen layers, which were 
wound separately, starting from the same end 
always. The order of merit of these coils Pro- 
fessor Thompson judges to be: No. 2 by far the 
best, then No. 5, further behind No. 4, then No. 3 
with hardly any effect, and finally No. 1. 


STEADY AND ALTERNATE CURRENTS AND 
CONDUCTORS. 


Mr. Preece’s paper ‘‘On the Relative Effects 
of Steady and Alternate Currents on Different Con- 
ductors” deserves special consideration from the 
fact that Mr. Preece caused the researches to be 
made with materials as actually used in practice, 
whilst we have frequently to content ourselves with 
conclusions from laboratory tests on a very small 
scale. The ‘‘diffusion law” of Sir William Thomson 
assumes that a current starts from the surface of a 
conductor, and works its way radially inward, and 
that hence alternate currents of 150 frequency enter 
a distance of only 3 millimetres into the heart of a 
stout, round copper conductor. This concentration 
of current leads to throttling and heating ; another 
cause of heat is hysteresis. With very high fre- 
quencies the former effect predominates—one of 
Professor Lodge’s points in his lightning conductor 
heresy. The verification of the diffusion law is 
almost beyond the reach of experiments. It 
occurred to Mr. Preece, however, to measure the 
heatingand consequent elongation which conductors, 
iron and copper, round and flat rods, tubes, and 
stranded cables, underwent under the influence of 
various currents. The Eastbourne Electric Light 
Company placed their machinery at his disposal, 
and Messrs Lowrie and Gay, engineers of the com- 
pany, constructed the apparatus and recorded the 
observations of these very costly experiments. A 
very strong wooden frame was constructed with a 


‘rod. A Lowrie-Hal 
jcurrents from 2000 volts to four volts; the fre- 





converter transformed the 


quency varied less than Mr. Preece desired, be- 
tween 61 and 108 ; fifteen accumulators supplied 
the steady currents. The currents were kept on for 
about 30 minutes until the elongation had ceased ; 
then the other current was switched on and the 
changes observed. For copper, the heat effects of 
steady and alternate currents were practically 
the same ; the tube gave the best aD owing 
probably to increased radiating surface. Iron 
shows a large increment of heat with alternate 
currents, owing to reversals of magnetism, the 
heat varying with the strength of current and 
the frequency. With alternate currents iron emits 
very loud sounds, increasing with the frequency ; 
these mechanical vibrations must injure the dura- 
bility of the insulating material. Copper hardly 
emits anv perceptible sound. The experiments fur- 
ther indicate that the fusing currents for small 
wires would differ materially for alternating and 
steady currents in the case of iron; for an iron wire 
No, 11 the fusing currents would be for alternat- 
ing, 120 ampéres, and for continuous, 92 ampéres. 
Mr. Preece concludes that no serious error has been 
made in the form of conductors for alternating 
current distribution, a stranded wire with an insu- 
lated coating and protected outside with lead, being 
= cheapest and best. About the diffusion 

w, of course, we learn little from these tests ; and 
Sir William Thomson himself admitted that the 
problem presented great complications. 


THe DETERMINATION OF ‘‘ v” BY MEANS OF 
ELectric OSCILLATIONS. 


Professor Oliver Lodge and Mr. Glazebrook gave 
a preliminary account of this determination of ‘‘ v,” 
the velocity of electro-magnetic radiation and of 
light by means of the oscillating discharge of a 
Leyden jar; the calculations have not yet been 
completed. Anair condenser is discharged across a 
pair of movable knobs through a circuit of measur- 
able self-induction, the spark is photographed on 
a highly sensitive revolving photographic plate, 
and the image measured micrometrically to deter- 
mine the period of an electric oscillation. The 
condenser, of about 60 metres capacity, consisted of 
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eleven plates of glass 2 ft. square, silvered on 
both sides, separated from one another by an air 
space of half a centimetre. The discharge circuit 
comprised three miles of No. 22 india-rubber coated 
copper wire wound in a coil, in two halves, of 19 in. 
outside diameter and of 4} quadrants self-induction. 
The two knobs were a millimetre apart and charged 
by a Voss machine, which was joined to the upper 
knob by a piece of wood or by a needle brought 
near, so as to obtain a half-connection. A quartz 
lens focussed the spark on the plate, which was 
turned at 64 revolutions a second by a Bailey 
Thirlmere water motor. To maintain constant 
speed a stroboscopic card was attached to the axis 
of the plate disc and watched between the jaws of 
a tuning-fork of 256 vibrations; a four-rayed star 
— on the card was kept optically stationary 
xy the observer letting the driving string pass 
through his finger and tightening or slackening his 
grip as required. This is the device used by Lord 
Rayleigh in his determination of the ohm. Before 
the spark passes a glow appears on one pole which 
forms a luminous are on the plate; the passing 
spark forms a radial line, after which the glow 
appears on the other pole. Thus we get two con- 
centric circles of luminous ares from the two pole 
knobs. With small condenser capacity the spark 
lines are clear ; each are occupied about 13 deg. 
and there were eight or ten for each spark. The 
determinations of self-induction which Mr. Glaze- 
brook made on many occasions showed remarkable 
agreement, 
(To be continued.) 








THE PORT OF ROUEN, 

THE port of Rouen is situated about seventy-three 
miles from the mouth of the Seine; it is con- 
structed on both sides of that river, and it is essen- 
tially maritime because the tide is felt there with 
sufficient force to turn the direction of the fluvial 
current. The tide, in fact, extends as far as six- 
teen miles above Rouen up to the Martot weir, 
near Elboeuf, which indeed it sometimes covers 
during high spring floods. Before the construction 
of this barrage, which has made a difference in the 
level of the river of over 6 ft., the tide travelled 
as far as the village of Pont de ]’Arche, nineteen 
miles from Rouen. The speed of the flood and 
ebb currents is about equal, and varies from 40 in. 
to 50 in. per second ; high water reaches Rouen 
two hours and ten minutes later than at Havre. 
Although the conditions of access to the port of 
Rouen are at the present time insuflicient to meet 
the requirements of the traftic, they have been 
considerably improved by embanking and altering 
the river, and at no point is the depth of channel 
less than 16 ft. at high neaps, and 19 ft. at spring 
tides, so that vessels of considerable draught can 
always reach the port on the flood. The port of 
Rouen is constructed wholly on the bed of the river, 
and it is divided into two parts—the river basin 
and the maritime basin. The former has 4605 ft. 
of quay wall; 3009 ft. on the right bank and 
1596 ft. on the left bank ; the depth of water is 
not less at any point than 10 ft., and since the com- 
pletion of the improvement works, finished in 1887, 
this depth is assured for all vessels going as far as 
Paris. For this reason the navigation on the Seine 
has grown to very important dimensions ; the sta- 
tistics of this navigation for the port of Rouen 
during the year 1887 were as follows, the figures 
given representing tons of freight ; 





‘ tons. 
Up river traffic ... wes = ae 978,983 
Down river trafic ee a a5 410,792 
Total... ae ... 1,889,775 


Tn the maritime basin the quays extend along both 
banks of the Seine ; they have all been recon- 
structed during the last twenty years, and a con- 
stant depth of 19 ft. below low water has been 
maintained alongside them. For a length of 
1539 ft. this depth has been increased to nearly 
22 ft., and a similar depth could be preserved along 
the whole length of the quay walls. Ten years ago 
the total length of quay was 4176 ft., and since that 
time it has been increased by 6529 ft. by improving 
the course of the Seine in such a way as to connect 
to the banks, the island of Petit Gay on the north, 
and the island of Meru on the south. These works, 
which are now completed, have raised the total 
length of quay walls to 10,705 ft., divided as 
follows : (1) On the right bank, 5400 ft.; (2) on the 
left bank, 5305 ft.; and in addition, on the same 


side of the river, 656 ft. of timber quay with a 
depth of 16 ft. 4in. Further improvements were 
rendered necessary on account of the constantly 
increasing traftic of the port of Rouen, and exten- 
sive basins were designed and their construction 
commenced. These basins occupy the space 
between the left bank of the Seine and the islands 
that obstruct the bed of the river below the city. 
The Meru Island already connected to the bank at 
its upper part will be, when the works are com- 
pleted, joined to the island of Rolet, and they will 
shelter a timber dock constructed with sloping 
banks covered with stone pitching and ~provided 
with an entrance 540 ft. wide. The island of Elie, 
connected to the bank by a dam, will be utilised in 
the formation of a petroleum dock provided with 
timber staging and separated from the river by an 
adjustable iron barrage. The bottom of these 
basins will be dredged to a depth of 19 ft. below 
low water and access to them between the islands 
of Elie and Rolet by a channel about 650 ft. in 
width. 

It is difficult to describe separately the works of 
the two ports of Rouen and Havre; both towns 
have the same outlet, and their quays are connected 
together by the same railways, while the greater 
part of the wagons loaded up at Havre pass through 
the station of Rouen. Both towns, built on the 
banks of the same river, are of necessity in constant 
commercial rivalry, yet each is to a large extent 
dependent on the other. In the scheme for im- 
proving the navigation of the lower Seine submitted 
to the approval of the Senate, it was found neces- 
sary to combine the works applicable to the port of 
Havre and those undertaken in the interest of 
Rouen ; for their execution the sum voted by 
Government will be granted as a single credit. The 
Chambers of Commerce of each town figure very 
creditably at the Exhibition in the pavilion devoted 
to the maritime Chambers of Commerce, and erected 
on the bank of the Seine. Two relief plans on a 
large scale give a clear idea of the existing condi- 
tion of the ports ; the plan of Havre is completed 
by indications of the schemes admitted for the 
approval of the chambers, and which have for their 
object the creation of an outer harbour in deep 
water. The Chamber of Commerce of Rouen has 
shown, by a number of drawings, the history of the 
works undertaken to improve its port. These 
exhibits are supplemented in the Pavilion of 
Ministry of Public Works by a number of drawings ; 
in this pavilion there is shown a detailed plan of 
the port of Rouen and models of the most im- 
portant works for Havre. These models are as 
follows: 1. The Bellot lock constructed at the 
entrance of the new basins that were opened to navi- 
gation in 1887. 2. The system of working the turn- 
ing bridge built across the lock. 3. The iron lock 
gates. 4. The single leaf gates designed by M. 
Bellot, at one time engineer-in-chief of the port of 
Havre. 5. The iron staging placed at the entrance 
of the port. The description of these works 
naturally divides itseif into four distinct parts—the 
port of Rouen, the dams and other works con- 
structed along the Seine up to the present time, 
the port of Havre with details exhibited in the 
Trocadero, and the proposed improvements of the 
port of Havre and the navigation channel in 
the estuary of the Seine. 

The cost of the two maritime basins at Rouen is 
estimated at 90,4001. The quays have been con- 
structed in a peculiar manner, which the experience 
of the engineers attached to the port has gradually 
improved, and which have been imitated in many 
similar cases where quay walls have had to be con- 
structed on the banks of rivers. The system is illus- 
trated by Figs. 4 to 6, page 422 ; from these it will 
be seen that the wall is built upon piles driven down 
to the chalk and constructed independently of the 
dam which forms the real embankment to the river ; 
by this arrangement the wall is, as it were, inde- 
pendent of the embankment, and the tide is free to 
rise behind it. The structure is, however, con- 
nected to the dam by a platform in masonry built 
also on piles, the lower part being at the level of 
mean low tide ; this masonry is tied back by iron 
rods passing through the embankment to masonry 
anchorages ; the top of the masonry platform is 
filled in with chalk, and forms the foundation for 
the road constructed on the top of the quay. The 
section Fig. 4 shows the form of wall adopted ; 
immediately on the top of the piles is laid a 
mass of concrete which was set within timber 
caissons about 67 ft. long and 13 ft. wide ; these 





caissons were floated at high tide over the piles, 





and allowed to settle down upon them as the tide 
receded. The sides of these caissons were removed 
when the mass of béton within was set, and they 
are used repeatedly in the construction of this part 
of the wall. The blocks of béton are surmounted 
by a wall in masonry, but this was constructed at 
low tides, before the caisson that served as a coffer- 
dam was removed ; a facing of brick covers the 
whole front of the masonry that is exposed to the 
action of water, and a clear space of 12in. left 
between the successive blocks of béton is filled 
in with cement. This type of quay wall has given 
very excellent results, and has shown itself capable 
of resisting the thrust of the water and the mud 
deposited, and as it is very economical in construc- 
tion, costing less than 75l. per yard run, French 
engineers have not hesitated to adopt a similar type 
in other special works that have had to be con- 
structed in this and other ports. 

The Chamber of Commerce of Rouen, who under- 
took the improvement of the machinery required 
for the port, obtained in 1885 a concession for 
establishing ten hydraulic cranes for constructing 
on the quays about 15,000 square yards of sheds, 
and for building a slip on the Labat system which 
should permit the docking of vessels of 1800 tons. 
The construction of this slip, which is now in pro- 
gress, and which is placed on the left bank of the 
Seine (Fig. 1) between the timber dock and the 
petroleum basin, merits a special description. The 
system, which was patented by the inventor, is but 
little known, although a similar slip built at Bor- 
deaux twenty years ago is working successfully 
to-day. The cradle of the Rouen slip is placed 
transversely to the direction of haulage, and is 
framed on forty-two iron girders that carry a floor- 
ing on which are placed the various appliances for 
securing the vessel in position, The girders and 
flooring are divided into two groups of twenty-four 
and of eighteen, which can be worked separately 
or together. In each group the girders are spaced 
7 ft. 7 in. apart from centre to centre, except the 
end ones of each group, where the distance is reduced 
to 23in. By this arrangement one ship 192 ft. 
long, or two ships of 131 ft. and 164 ft. respec- 
tively, can be hauled up the slip. Forty-two winches 
worked by a 40 horse-power steam engine, and 
driven by means of endless screws gearing with a 
countershaft, raise the ship at three different 
speeds ; thus a length of 120 ft. can be tra- 
versed in two hours, three hours thirty minutes, 
or five hours. The originality of the Labat system 
lies principally in the mode of traversing the cradle 
upon the longitudinal bearers laid on the ground 
and in the action of the winches on the cradle. 
The under side of the latter carries a number of 
rails corresponding in position to those laid on the 
longitudinal timbers of the slipway. A series of 
rollers 5.5 in. in diameter are placed between these 
sets of rails. The haulage of the cradle is effected by 
means of a wire rope, called by the inventor a com- 
pensating cable. This cable, attached at both ends 
to the cradle, passes over two series of pulleys 27 in. 
in diameter ; one of the series is fixed to the cradle 
and the other is attached to the hauling chains of 
the winch, and the whole being connected to the 
cradle the pulleys can be shifted in the direction 
of the traction. This compensating cable distri- 
butes the work equally amongst the winches, and 
the method adopted for attaching the pulleys avoids 
all chance of accident from the rupture of the chains 
or even the compensating cable itself. The Rouen 
slipway will cost when finished about 28,000I., or 
161. per useful ton lifted ; each winch has a hauling 
power of 40 tons. 

The traffic of the Port of Rouen is constantly 
increasing, and its progress has closely followed the 
improvement works on the Seine, possibly at the 
expense of the Port of Havre. A new scheme of 
extension and improvement was declared necessary 
in 1885; the execution of this scheme has been 
partially retarded, but within a few years the instal- 
lations we have referred to will be completed by 
making an additional 1300 ft. of quay wall built 
on the edge of the Rolet Island, and by the con- 
struction on the left bank of a large stone graving 
dock. In 1886 the Port of Rouen received 3673 
ships, by which there were exported or imported 
1,239,664 tons of merchandise. Before the em- 
bankment works were constructed along the Seine 
in 1884, the port of Rouen was accessible for 
ships the draught of which did not exceed 10 ft., 
while at low water there was only a depth of 
16 in. over the bar of Villequier (Fig. 2, page 422), 
and the irregularity of the channel, together with the 
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rapidity of the current, rendered navigation difficult 
and even dangerous. At the date above mentioned 
M. Fremot, Ingenieur des Ponts et Chaussées pre- 
pared a scheme for regulating the width of the river 
by embankments and so controlling the navigable 
channel ; the works he proposed extended between 
La Mailleraye and Quilleboeuf (Fig. 2). The result 
obtained from this work exceeded the anticipations 
of the engineers, and by the year 1851 the depth of 
water over the bar at Villequier was increased to 
11 ft. Gin. at low tide. Encouraged by this result 
the engineers in charge of the Seine improvements 
works extended the embankments between 1853 
and 1859 as far as Tancarville, and between 1863 
and 1866 further extensions were completed to Ber- 
ville (Fig. 3). The intention of the engineers was 
to place the embankments at such a distance apart 
as to maintain a speed of current equal to one metre 
per second, and the width of the Seine, which is 
1820 ft. at Duclair (Fig. 3), is increased to 1645 ft. 
at Berville, where the embankments terminate. 
The depth of 16 ft. which is now assured at all 
stages of the tide between Rouen and Berville is a 
result all the more satisfactory since the low-water 
level of the Seine is now reduced by 32 in. at 
Rouen, and 7 ft. 8 in. at Quilleboeuf. The embank- 
ment works have also had another important result 
in cutting off the river from the great marshes that 
existed on both sides, and which are now converted 
into rich agricultural land, the value of which has 
nearly paid for the improvement works. But up to 
the present time the efforts of the engineers have 
failed to remove the bore which forms an obstacle to 
navigation, and which still sweeps along at certain 
periods of the tide with a speed of 26 ft. per second, 
causing great inconvenience and damage. During 
the equinoxes, when the bore often obtains a height 
of 10 ft., considerable damage to navigation exists. 
On September 21, 1887, an English two-masted 
steamer, the Romeo, 300 ft. in length and 36 ft. 
beam was wrecked by the bore on the Villequier 
bar; both ship and cargo were lost and seven 
persons were drowned. 

The embankments on the Seine are composed 
chiefly of chalk protected with a facing of béton ; 
this was set in place during periods of low tide 
and protected against the action of the water by 
a coating of quick-setting cement. The foot of 
the embankment is protected by a toe about 6 ft. 
in width placed at low-water level, and where it is 
exposed to the action of the bore it is still further 
strengthened by sheet piling (see Figs. 7 and 8, page 
422). The embankments are extended on each 
side of the river to the commencement of the Seine 
estuary (Fig. 8, page 423), which takes the form 
of a vast tunnel widening continuously until the 
harbour is reached and it disappears in the sea. 
Three bars obstruct the mouth of the Seine between 
Havre and Trouville. On the north the Amfard 
bar is separated from the right bank by a channel, 
in front of whichis the port of Havre ; the bar of 
Trouville on the south lies near the left bank, and 
the bar of Ratier in the centre is separated from the 
Trouville bar by the Villerville channel and from 
the Amfard bar by the channel which is now used 
by all ships. Two tidal currents flow into the 
estuary of the Seine ; the one follows the Calvados 
side, and is heavily charged with mud, the other 
comes from the cape of Antifer on the north and 
brings nothing but clear water. These two currents 
encounter one another in the middle of the estuary 
on the meridian ot Grestian, and fill the bay before 
the hour of high water; a fall then establishes 
itself from the inner end of the estuary towards the 
sea on account of the constricting action of the 
embankments, and while one part of the water 
flows up the Seine the other runs downwards in 
front of Havre, setting up local currents. All these 
conflicting actions of tidal and river waters make 
considerable changes in the navigable channel of 
the estuary. In 1880 it passed between the bars of 
Amfard and Ratier, then in 1883 it swept in front 
of the jetties of Havre, only to return in 1884 toa 
central position ; in 1887, while the channel still 
maintained the same exit to the sea, it fell back 
upon the left bank. The variations in depth are 
not so rapid or important as those of direction, but 
the navigation of the estuary is always difficult, and 
serious improvements are rendered absolutely neces- 
sary ; with this object an important scheme has 
been prepared which includes not only the improve- 
ment of the estuary, but also considerable modifi- 
cations in the port of Havre, the existing condi- 
tions of which are seriously interfered with whenever 
achange in the réyime of the Seine takes place. 


When these works are completed they will bring 
Rouen nearer to the sea by increasing the facility 
of the navigation, and in order in some measure to 
restore the balance between the two rival towns, 
the programme includes works which will bring 
Havre nearer to the Seine navigation. The Tancar- 
ville canal, made between 1882 and 1887 across the 
alluvial lands of the estuary, forms a convenient and 
safe means of internal navigation. This canal was 
opened to traffic on July 27, 1887, and up to the 
end of the year a total of 217,000 tons represented 
the up and down traftic between Rouen and Havre, 
of which 54,600 tons were passed on the Tancar- 
ville canal. The chief object of this work was to 
connect the port of Havre with the great French 
system of internal navigation, and it has had the 
effect of reducing the cost of transport between 
Havre and Paris by about two francs a ton. The 
total cost of the canal was 928,0001. 





THE PROPOSED FORTH AND CLYDE 
SHIP CANAL. 

THE subject of the proposed ship canal across Scot- 
land from the Firth of Forth to the Clyde has, during 
the past few weeks, engaged a large share of attention 
in engineering circles, as well as among the general 

ublic ; but little that is positively accurate has yet 

en announced. Our Edinburgh correspondent sends 
us some information on the subject, which is interest- 
ing. He says that it is pretty safe to state that the 
promoters have not yet decided on many leading 
details, and it is quite possible that they may go before 
Parliament with alternative schemes, or with one 
scheme, with optional details. 

Two routes have been suggested. One of them is 
that indicated in our issue of February 8*, from 
the Clyde to Loch Lomond by way of the River 
Leven, and from the loch along the Endrick Valley; 
and the straight country through which the Forth 
and Clyde Railway passes te Stirling, and from 
that town to Grangemouth direct. Of course the 
great idea with the promoters is to secure a route 
where the rise from sea level would be a minimum, so 
that there would be few locks, and consequently little 
delay in the passage from end to end. The River 
Leven could be straightened to make it six miles long, 
and there is a rise of about 23 ft. from the Clyde level 
to the junction of the river with Loch Lomond. At 
present the tide only flows up three miles. From the 
mouth of the Endrick on Loch Lomond to the Forth 
is about 40 miles, and on the route the level rises to a 
very considerable height—about 260 ft., but a great 
part of the route is only a few feet above sea level. In 


to be made—some 10 miles of them very deep—to 
obviate the use of such a number of locks as would 
seriously detract from the convenience of the canal. 
The promoters would like to have two or three locks 
at most at either end. From the Clyde to the Forth 
by this route would be, as near as possible, 50 miles. 

An alternative outlet from Loch Lomond is suggested. 
Instead of the vessels coming down to the Leven from 
the Endrick they might sail near the head of the 
loch, where only 1$ miles of land separates Lochs 
Lomond and Long, the latter an arm of the sea. The 
neck which divides the two is mountainous, being over 
100 ft. above sea level, and the cutting would be a 
heavy one, and possibly more expensive than deepen- 
ing and widening the River Leven, and providing new 
and higher bridges for those which span the river. 
Besides, by the Loch Long route the distance to the 
Clyde is increased by about 20 miles, the length of 
Loch Long being 174 miles and at some points it is as 
narrow as 23 furlongs. Like Loch Lomond, it is very 
deep. Loch Lomond would provide a good natural 
water reservoir for locks. It is thought, however, 
that the cost of this route wouldbe great. Besides, it 
leaves Glasgow out or puts the Clyde terminus of the 
canal 15 or 30 miles from the city, and this is regarded 
by some as a decisive reason against its adoption. 

The other alternative route, and one which meets 
with favour, leaves the Clyde about three miles to the 
west of Glasgow, and passes to Maryhill, where the 
present. canal comes within — of the Glasgow sub- 
urban district. In discussing the question of the ship 
canal in our issue of January 11tht webriefly described 
the existingcanal. Itis35 miles long, rises 156ft., having 
thirty-nine locks, and passes vessels of 9 ft. draught. 
The locks are principally at either end, as from Mary- 
hill the route is level for something like 20 miles. 
From the Clyde near Glasgow, to Maryhill, a distance 
of three miles, there is a rise of about 130 ft. ; and at 
the other end of the route a similar decline in as short 
a distance—from Falkirk to Grangemouth. Assuming 
that the route of the present canal is taken—via 
Kirkintilloch, Kilsyth, and Falkirk —the country is 
level and consequently the cuttings would not be exten- 
sive. Indeed, the only distinct obstacle in the way is 





* See ENGINEERING, vol. xlvii., page 139, 








t+ Ibid., page 41. 


any case, cuttings about 30 miles long would require | T 





said to be the quick rise in level at either end. To cut 
an artificial river from one firth to the other, a depth of 
150 ft., excluding the depth of water, has been thought 
of, but it is rather a great task. And possibly locks or 
hydraulic lifts may be brought into service. The 
estimates of cost are various, but the one most favoured 
is seven millions sterling. 

In the course of the considerable discussion on the 
question it has been strongly urged that the Govern- 
ment should construct the canal, as the advantages in 
times of war would be inestimable, affording our 
cruisers a shelter if necessary and enabling them to 
pass from one side of the island to the other in a much 
shorter time than would be taken in going round the 
north of Scotland. Indeed, it is said the Government 
were approached on the subject ; but so far as is known 
no assurance was given. The question is of too great 
magnitude to be decided so easily ; but doubtless the 
matter will be heard of again. It is not necessary to 
discuss the mercantile advantages of the canal. A 
reference to the map will show the saving to vessels in 
cutting off their voyage and detour round the stormy 
coast of the north of Scotland. It may be added that 
there is a project for making a ship canal across the 
Mull of Kintyre at Tarbert, so as to save the passage 
round the Mull, and this would add to the usefulness 
of the ship canal. 





LAUNCHES AND TRIAL TRIPS. 

THE new s.s. Blarney, lately built by Earle’s Ship- 
building and Engineering Company, Limited, Hull, to 
the order of the City of Cork Steam Packet Company, 
Limited, for the Irish Channel passenger and cattle trade 
and for general cargo purposes, was on Wednesday, 
October 2, taken out for trial trip, when a speed of up- 
wards of 13 knots was attained, the engines running very 
smoothly at 83 revolutions per minute. The leading 
dimensions of the ship are 256 ft. 6 in. by 33 ft. beam by 
18 ft. 74 in. depth. The machinery consists of a set of 
triple-compound inverted engines, also manufactured by 
Earle’s Company, and having cylinders 24 in., 38 in., and 
62 in. in diameter by 42in. stroke, and two large steel 
boilers for a working pressure of 160 lb. per square inch. 





On October 3, s.s. Haytor, a boat measuring 250 ft. by 
35 ft. by 18 ft. 4 in., which has been built by Messrs. R. 
Craggs and Sons, of Middlesbrough, for Messrs. Jno. 
Holman and Sons, London, was taken for her trial trip. 
The engines are by Messrs. Westgarth, English, and Co., 
Middlesbrough, and have cylinders 18} in., 29 in., and 
48 in. in diameter by 36in. stroke. Steam at a pressure 
- _ Ib. to the square inch is supplied from two large 

jilers, 


On Thursday, October 3, there was launched from the 
yard of the Elsinore Iron Shipbuilding and Engineering 
Company, Elsinore, Denmark, the new steamer Asta, 
built for the Osterséen Steamship Company, Copenhagen. 
he Asta is built entirely of steel, and is 148 ft. long, 
24 ft. broad, and 11 ft. deep in the hold ; she is fitted 
with compound onteeeumthetiog engines of 250 indi- 
cated horse-power. The Asta is the first of four steamers 
ordered by the above company. 





On Thursday, 3rd inst., the screw steamer Realm, 
built and engined by Messrs. Ramage and Ferguson, 
Leith, went on her official speed trials on the Firth of 
Forth. This vessel, which is owned by Messrs. R. 
Conaway and Co., Liverpool, is 1660 tons gross register, 
her dimensions being 265 ft. k. and f., 36.6 ft. beam, 
and 18.4 ft. depth moulded. The engines are of the triple- 
expansion type, the cylinders being 21in., 34 in., and 
56 in. in diameter respectively, with a stroke of 36 in. 
Steam is supplied from two steel boilers at a working 
pressure of 160 lb. to the square inch. At the trial, the 
speed on the measured mile was 10.75 knots, and the 
working of the engines was considered very satisfactory. 





On Saturday, October 5, there was launched from the 
shipyard of Burmeister and Wain’s Shipbuilding and 
Engineering Company, Copenhagen, the new screw 
steamer Chr. Broberg, built for the United Steamship 
Company, Copenhagen. She is of steel, and is 218 ft. 
long, 31 ft. broad, and 23 ft. deep. The engines are on 
the triple-expansion principle, and the Chr. Broberg 
is intended for the Mediterranean trade. The same 
shipbuilding company has within the last few days de- 
livered to the Danish State Railways the new paddle ferry 
boat the Dagmar. She is 166 ft. long, 26 ft. broad (43 ft. 
across the dle-boxes), and 13 ft. deep. She is built of 
steel and fitted with comparatively oon compound 
engines. The official trial trip took place October 4, and 
the steam ferry left the following day for her destination 
at Masnedsund. 


On Monday, October 7, there was launched from the 
yard of Messrs. C. 8S. Swan and Hunter a steel screw 
steamer of the following dimensions: Length over all, 
300 ft.; breadth, 39 ft. 10 in.; depth moulded, 22 ft. 3in. 
The vessel, which has been named the Kara, has engines 
constructed by Messrs. Blair and Co., Limited, Stockton, 
of the triple-expansion type, capable of indicating about 
1200 horse-power. This vessel has been built to the order 
of the Mercantile Steamship Company, Limited, London, 
for whom the builders have another vessel on the stocks. 








Coat In France.—The production of coal in France in 
the first half of this year was 11,906,974 tons, The corre- 
sponding output in the first half of 1888 was 11,077,721 
tons. 
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20-TON WAGON FOR THE GRAND CENTRAL RAILWAY OF BELGIUM ; PARIS EXHIBITION 
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WE annex engravings of the 20-ton low-sided or | are stiffened by truss rods. The platform 
—— wagon which is being shown at the Paris | is mounted on two four-wheeled trucks 
xhibition by the Grand Central Railway of Belgium. | having wheels 3 ft. 33 in. in diameter, 
The wagon is of a type which was introduced on the| these trucks being also iron-framed. 
line just named in 1869, and of which the company | The wheel-base of each truck is 4 ft. 3 in. 
now own 180 examples. As will be seen from our | and the trucksare placed ata distance of + 
engravings, the platform is iron-framed and it is 33 ft. | 21 ft. apart from centre to centre. The ; 
14 in. long by 8 ft. 6}in. wide. The sides are hinged | weight of the wagon empty is 12} tons, | 
to fold outwards and the ends inwards, as shown in | and it is capable of carrying loads of 20 
Figs. 3 and 5, while along each side six sockets are | tons. The particular wagon now at the 
provided for receiving iron stanchions for facilitating | Paris Exhibition was constructed at the 
the stowage of timber, rails, &c. The details of con-| works of the company at Louvain, 
struction of the framing are clearly shown in our jand is a beautifully finished piece of 
engravings, from which it will be seen that the sole-bars | work, 
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TRAIN TABLET EXCHANGING APPARATUS; GREAT NORTH OF SCOTLAND RAILWAY. 
DESIGNED BY MR. J. MANSON, LOCOMOTIVE SUPERINTENDENT. 
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WE give above engravings illustrating the details of 
a train tablet exchanging apparatus designed by Mr. 
J. Manson, of Aberdeen, the locomotive superin- 
tendent of the Great North of Scotland Railway, and 
which has been used for the t five months on the 
Portsoy and Elgin section of thisline. On this section 
there are nine tablet stations, five of which are passed 
every day bya number of non-stopping trains, and 
which previous to the erection of Mr. Manson’s appa- 
ratus had to slow down to allow of the exchange being 
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effected. This exchange is now made when the train 
is running at a —_ of thirty miles an hour, and the 
experience gained since the apparatus has been in use | 
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the line at a distance of 4 ft. 8 in. from the nearest rail. 
This post is shown in elevation in Figs. 1, 3, and 4, 
and in plan in Figs. 2and 5. Figs. fi and 12 show 
























































the details of the engine exchanger. This consists of 
a picking-up fork and a delivery fork. The former, to 
the right of the figures, is a special casting something 
goes to show that it can be done at much higher | like a tuning fork in shape ; each prong, however, is 
speeds if required. The apparatus consists of two| slotted out to receive a brass tongue-piece, which is 
7 similar parts, one of which is carried on the engine | pivotted near the point of the prong and pressed against 
and the other on a cast-iron post erected at the side of | its fellow by the two-plate springs outside the pron 


shown in Fig. 12. The delivery fork consists simply 


of two P 


one en 





ieces of light spring steel, which are fixed to 
of the casting previously mentioned, and is 
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shown to the left of the figures. This fork is mounted on 
a wrought-iron spindle, which is attached to a sliding 
arm on the engine above the footplate, as shown in 
Fig. 3. The other exchanger is carried by a similar 
arm erected on the cast-iron post previously mentioned. 
This exchanger is slightly different in construction to 
the engine apparatus, as though the picking-up fork is 
the same, the delivery fork is carried on a bent arm. 
This is shown in Fig. 4, where both the engine and 
tender exchanges have a tablet in place, and on a 
larger scale in Figs. 6 and 7. This tablet is inclosed 
in a rubber case, with a brass flange piece top and 
bottom, the top flange being hinged to form a lid for 
the case, the sides of which are moreover perforated to 
show the tablet. Details of this are shown in Figs. 8, 
9, and 10. When an exchange is to be made, the 
driver on the engine and the signalman at the station 
each hang a tablet case with the tablet in it between 
the plates of the delivery fork. The apparatus on the 
engine and the station column are then extended by 
means of the sliding arm. The cases are then central 
with the tongue-pieces of the picking-up forks, into 
which they are forced by the speed of the train and 
held there by the action of the plate springs. 





SULZER’S HORIZONTAL COMPOUND 
ENGINE. 

We give this week a two-page engraving together 
with a perspective view on page 430, of the fine hori- 
zontal compound engine which is shown at the Paris 
Exhibition * Messrs. Sulzer Brothers, of Winterthur. 
The now well-known Sulzer engine first made its public 
appearance at an exhibition, that of Paris in 1867, and 
since that time Messrs. Sulzer Brothers have turned 
out over 3000 engines of this type, many of them being 
of large power. Of these engines we have from time 
to time illustrated examples, while we have also pub- 
lished accounts of careful trials showing their higl 
economical performance. 

The engine now under notice has cylinders respec- 
tively 19.7 in. and 31.5 in. in diameter, the stroke being 
4 ft. 7.1 in., and the normal speed 75 revolutions per 
minute, this giving the high piston speed of 688.7 ft. 
per minute. At the Paris Exhibition it is being run 
at 70 revolutions per minute in order to suit special con- 


ditions relating to the shafting, &c., which it drives. 
The engine is rated by Messrs. Sulzer Brothers at 400 
effective horse-power, and at its normal speed and 
with steam at an initial pressure of 74 atmospheres 
(or 106.7 lb. per square inch), it will indicate ikaw. 
power with steam cut-off at 10 per cent. in the small 
cylinder ; 420 horse-power with the cut-off at 20 per 
cent. ; 510 horse-power with the cut-off at 30 per cent. ; 
and 585 horse-power with the cut-off xt 40 per cent. 

The peal construction of the engine and arrange- 
ment of the valves is so clearly shown by our engrav- 
ings that but a brief description will be necessary. 
As in all Messrs. Sulzer’s engines, the valves are of 
the double-beat or equilibrium type, and their form 
and the construction of their seatings are clearly 
shown by Fig. 4 of our two-page engraving and the 
perspective views annexed, the upper of the two latter 
views showing one of the steam valves, and the lower 
an exhaust valve. We may mention that Messrs. 
Sulzer exhibit at Paris one of these valves, which has 
been in use for fourteen years without re-grinding, and 
is still in excellent condition. 

The valve gear is identical in principle with the 
Sulzer gears we have formerly illustrated, but it is 





simplified in some points of detail. The admission 
valves of the high-pressure cylinder are opened by 
eccentrics as shown, and are released at a point of the 
stroke determined by the action of the governor, while 
the exhaust valves are operated by cams mounted on 
the same shaft which carries the eccentrics just men- 
tioned, these cams being adjustable so that the amount 
of compression can be regulated. In the case of the 
low-pressure cylinder, both the steam admission and 
exhaust valves are operated by cams which are adjust- 
able to equalise the work done in the two cylinders. 

Both cylinders are steam-jacketted, the jackets being 
capacious, as shown by the sections. In the case of 
the high-pressure cylinder, the steam traverses the 
jacket on its way to the admission valve chamber, 
while in the case of the low-pressure cylinder the 
Nig sgpons is the same, the jacket practically form- 
ing the receiver between the two cylinders. The 
pistons are of the Ramsbottom type, and the piston- 
rods, which are of large diameter, are fitted with 
metallic packing in the stuffing-boxes, this packing 
being capable of carrying the weight of the pistons. 
The cylinders are lubricated by small pumps (not 
shown in our engravings) which are driven from the 
shafts carrying the valve cams, these pumps bein, 
each supplied with oil from a suitable reservoir an 
having a discharge which is visible through a glass 
tube. 3 

The engine is provided with a jet condenser and 
horizontal double-acting air pump, this being driven 
from the low-pressure crank-pin as shown in Fig. 1 of 
our two-page engraving. The dimensions of the bear- 
ings of the crankshaft, crank-pins, crosshead, slides, 
&c., are all very liberal, and the engine is throughout 
most beautifully finished. Messrs. Sulzer iieoais 
us that careful trials of a similar engine have shown a 
conswnption of but 6.353 kilogrammes (14.05 lb.) of 
steam per indicated hcrse-power per hour, an admirable 
performance. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—As last Thursday was ob- 
served as the Autumn Holiday in the Glasgow district, 
there was no meeting of the iron market on Change. On 
the following day a great amount of animation showed 
itself amongst the members of the ‘“‘iron ring,” the 
monthly returns having given much satisfaction to holders 
of iron. Makers’ prices were reported to have been ad- 
vanced from 6d. to 2s. 6d. per ton. Scotch iron warrants 
were in large demand, and prices were run up 1s. 1d. per 
ton, to 50s. 84d. in the forenoon, and 5d. further in the 
afternoon, or equal to an improvement of 1s. 6d. per ton 
onthe day. The total advance in the price of Cleveland 
iron was 1s, 6d. per ton, and in hematite warrants 1s. 6d. 
per ton. The closing settlement prices were—Scotch 
iron, 51s. 14d. per ton; Cleveland, 46s. 71d. ; Cumber- 
land hematite warrants, 58s. 74d. per ton. The market 
was very much excited on Monday, owing to renewed 
activity in warrant iron. In the neighbourhood of the 
‘ring’ the public attendance was much larger than is 
customary, and the brokers reported a better business in 
that interest than for many a day previously, In 
Scotch warrant iron the quotations opened 44d. per 
ton better, and went up 1s. further, to 52s. 6d. per 
ton, the highest quotation for the long period of 
seven years. Then the ‘‘ bears” came in and pressed 
prices down 9d. per ton, of which, however, 5d. per 
ton was recovered before the close. Still the closing 
price was 1s. per ton better than that of Friday. The 
settlement prices were—Scotch iron, 52s. 14d. per ton; 
Cleveland, 47s. 4d. ; hematite warrants, 59s. 6d. per ton. 
Up till Monday the advance in the price of Scotch war- 
rants from last June was about 7s. 6d. per ton; but the 
rise in makers’ iron over the same period was very 
much greater. Gartsherrie—No. 1 advanced 15s. 6d. and 
No. 3, 10s. per ton ; Summerlee—No. 1, 16s., and No. 3, 
12s. ; Coltness —No. 1, 15s., and No. 8, 12s.; Glengar- 
nock—No. 1, 13s. 6d., and No. 3, 5s. 6d. per ton. There 
was a quieter feeling in the iron market yesterday morn- 
ing, which resulted in some heavy selling to realise profits. 
The price of Scotch warrants came down 5d. per ton from 
Monday’s highest, but at that reduction buyers came in, 
and prices were run up to 52s. 34d. per ton, being an 
advance of 14d. over the previous day’s best quotation, 
and sellers closed at that price. Cleveland iron was firm 
throughout, and rose in price 34d. per ton. Hematite 
iron, which fell 74d. per ton, recovered 6d. of the early 
loss. The closing settlement prices were—Scotch iron, 
52s. 3d. per ton; Cleveland, 47s. 74d.; hematite iron, 
59s. 44d. per ton. A very large amount of business was 
done in pig iron warrants this forenoon, some brokers 
describing the business done as the most important for 
many years. Scotch warrants opened 74d. per ton above 
the closing price of yesterday, and while business was 
afterwvrds done generally at 2d. per ton less, the prices 
at the close of the forenoon market were, in the case of 
Scotch, warrants, 54d. per ton up; Cleveland iron 3d. up; 
and Cumberland hematite warrants 13d. per ton above 
yesterday’s closing quotations. Up to 53s. 14d. cash per 
ton was paid for Scotch warrants in the afternoon, and 
the close was sellers at 53s. 2d. Cleveland iron realised 
48s. 3d. per ton cash, and hematite warrants up to 59s. 
114d. per ton. Fresh buyers are coming into the market 
daily to invest in warrants. The improvement in prices 
that is now being witnessed is due, of course, to the trade 
development experienced on all hands, not only in this 
country, but alsoon the Continent and in America. The 
home consumption of iron is believed to be at present on 





a scale quite —eitee and there are not any signs 
of abatement. Two blast furnaces that were engaged in 
making hematite iron—one at Coltness and one at 
Langloan—have been turned to the making of Scotch 
iron, but otherwise there is no change in the furnaces in 
actual operation, which still number 84, as compared 
with 87 at this time last year. Last week’s shipments of 
pig iron from all Scotch ports amounted to 8731 tons, as 
compared with 8402 tons in the preceding week. They 
included 300 tons for the United States, 2271 tons 
for Canada, 450 tons for Australia, 140 tons for France, 
670 tons for Germany, 100 tons for Russia, 290 tons 
for Holland, 250 tons for China and Japan, smaller 
uantities for other countries, and 2755 tons coastwise. 
e stock of pig iron in Messrs. Connal and Co.'s public 
warrant stores stood yesterday afternoon at 998,494 tons, 
as compared with 1,002,376 tons yesterday week, thus 
showing a decrease for the week of 3882 tons. 


Prices of Malleable Iron.—The following are some of the 
revised circular prices of finished iron this week: N. B. 
Crown bar, 7/. per ton; ‘* Glasgow,” Waverley, Globe, 
Phenix, and J. Crown S. bars, 6/. 17s. 6d. per ton ; other 
makes 6. 15s. perton. Best iron, 10s. per ton; above 
these prices—all less 5 per cent. discount. The Glasgow 
Iron Company’s prices on Monday were raised as under : 
Bar iron, 6/. 17s. 6d. per ton; angle bars, 7/.; hoops, 
8. ; plates, 7/. 15s. to 8l. 5s. ; steel, 77. 10s. to 91. 5s. per 
ton. 


Foreign and Colonial Shipments of Machinery, cc., 
from the Clyde.—The shipments of machinery, &c., from 
the Clyde for foreign and colonial ports, reported last 
week, included the following: Locomotive engine parts, 
for the Cape and Bombay, valued at 3800/.; marine 
engines, sugar mill, and other machinery, chiefly for 
Java, Demerara, New York, Singapore, India, Canada, 
and France, of the value of 14,670/. ; blooms, plates, bars, 
and other steel goods, for Stettin, New pas Canada, 
Melbourne, Halifax, and Calcutta, valued at 72501. ; 
pipes and other castings, plates, bars, sheets, tubes, and 
miscellaneous iron manufactures, of the value of 22001. 


Import of Spanish Iron Ore into the Clyde.—There was 
a smaller importation of iron ore from Bilbao and other 
Spanish ports into the Clyde during the month of Sep- 
tember Haat during the corresponding month last year. 
The falling-off may be partly accounted for by the very 
heavy imports in the previous month. ‘Twenty-five 
steamers landed in September 34,515 tons of iron ore, 
being 6105 tons less than on corresponding month ; but 
the previous month, August, showed an increase of 15,286 
tons. Over the three-quarters of this year there is an 
increase of 24,090 tons in the import over that for same 
period last year, and of 125,114 tons over the import in 
1886. The returns are: 


Months. 
Vessels. Tons. 
2 34,515 
30 40,620 
20 23,341 
1886 22 25,423 188 
1885 20 =. 27, 902 209 259,455 
Large Con'ract for Brass.—Perhaps one of the largest 
contracts for brass ever made on the Clyde has just been 
closed between Messrs. James and George Thomson, of 
Clydebank Shipyard, and Mr. James C. Greer, the agent 
in Scotland for Messrs. H. Bass and Son, of Liverpool. 
The contract is for 300 tons, and at the present price of 
metal must considerably exceed 15,0001. 


Electric Lighting Provisional Order for Aberdeen.—At a 
meeting of the Aberdeen Town Council, held on Monday, 
it was resolved to apply to the Board of Trade for a pro- 
visional order, under the Electric Lighting Acts, to 
authorise the council, as local authority under these Acts, 
to ow electricity for any public or private purposes 
within the area of authority covered by the council. 

Registration of Plumbers.—A public meeting in connec- 
tion with the District Council for Edinburgh and the east 
of Scotland for the national registration of plumbers 
was held in Edinburgh on Monday evening. It was 
reported that since the formation of the council in 
February of last year, 145 plumbers in the district had 
been admitted as registered, of whom 112 were opera- 
tives. Very satisfactory progress was reported. Mr. W. 
R. E. Coles was present as the representative of the 
Worshipful Company of Plumbers of London. He 
addressed the meeting, and stated in the course of his 
remarks that there were now upwards of 5000 plumbers 
enrolled upon the company’s register throughout the three 
kingdoms. The same gentleman addressed a meeting 
last Saturday afternoon at Galashiels in connection with 
the question of the registration of ang sr and on the 
same day a iS the council for Forfar, Fife, and 
Perth, was held in Dundee, at which gratifying progress 
was reported. 


Three Quarters. 

Vessels, Tons. 
249 349,865 
250 FS) 
253 


1889 
1888 
1887 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Dore and Chinley Railway.—Mr. J. P. Edwards, the 
contractor for the Chinley end of the Dore and Chinley 
line of railway, is now pushing on with the work with the 
reatest possible speed. On the length, about a mile 
rom New Smith, to the entrance of the tunnel at the 
foot of Cowburn, several hundred of men are employed, 
a long cutting of considerable depth being made. The 
works are also being pushed on at Hathersage with great 
energy ; and as they are in close proximity to the mill- 
stone quarries, the masonry here will be of the most 
massive kind, some of the blocks of stone ip od 
several tons. There are to be four bridges, all of which, 
it is expected, will be erected before next spring. 


Yorkshire Coal again Advanced.—The Yorkshire miners 
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have received their second instalment of the 10 per cent. 
advance. The coalowners have determined to make a 
further addition to prices. Several collieries will only 
advance from 5d. to 6d. per ton, but in some instances 
house coal will be raised 10d. to 1s. 3d. per ton, according 
to quality. Manufacturing fuel will be raised 5d. to 6d. 
Best coal will then be at 16s. 6d., secondary 14s. 7d., and 
other qualities 13s. 4d. to 10s. 10d. per ton. These quota- 
tions show a rise of 2s. 1d. to 2s. 6d. on the value a best 
coal as compared with the corresponding period of last 
year, and of 3s. 6d. per ton on inferior qualities. Steel 
coke, finest sort, which is now 15s. 6d. per ton, will be 
raised to 17s. per ton. Coke is now 4s. per ton more than 
at the corresponding period of last year. 


An Extensive Improvement Scheme.—The Leeds and 
Liverpool Canal Company will seek Parliamentary 
powers for the improvement of the canal upon a very 
extensive scale. The scheme includes the deepening of 
103 miles of the canal to a depth of 5 ft. 6 in., at a cost 
of 750,000/., and the construction of reservoirs and large 
barges at a further outlay of 83,0001. By this means 
flats carrying 80 tons will be able to use the canals. In 
addition to the increase of traffic thus gained it is esti- 
mated that a saving of over 15,000/. a year will be effected 
in working expenses and repairs. 


Shefiield Trade with the United States.—During the 
quarter ending September 30 last the value of cutlery 
exported to the United States was 59,9071. and of steel 
71,234/., as compared with 62,773/. and 68,000/. for the 
corresponding quarter of last year. The total exports for 
the quarter were 152,853/., against 153,857/. On the 
other hand the total exports for the June quarter were 
only 144,678/., the figures thus showing an improvement 
as compared with the preceding quarter, and a slight 
decrease as compared with the corresponding quarter of 
last year. 


Yorkshire Miners’ Permanent Relief Fund.—This fund, 
on which some hundreds of miners’ widows and orphans 
depend, is threatened with ruin. In order to main- 
tain it on a sound basis it was decided to require the 
miners to pay an additional contribution of 1d. per week. 
They are now leaving the society by the thousand, and if 
this course is persisted in, the operations of the societ 
will have to be suspended, which it is admitted on all 
hands, would be a great disaster to the district. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market. — Yesterday was the 
quarterly meeting of the North of England iron trade, 
and the market was well attended. As is usual on quarterly 
days, facilities were afforded for the exhibition of articles 
of interest to the trade, but Messrs. McNay and Co. were 
the only firm who availed themselves of this oppor- 
tunity to advertise their specialities. The market was 
cheerful and firm in spite of the information from 
Glasgow, showing affairs in the Scotch centre rather 
easier. No. 3 g.m.b. Cleveland pig iron for prompt 
f.o.b, delivery was quoted 47s. 6d. per ton, being 
2s. above the price quoted a week ago. For delivery over 
the first quarter of next year 48s. to 49s. was asked, but 
the majority of makers did not care about booking many 
new contracts. Middlesbrough No. 3°warrants were 
47s. 6d. cash. Stocks are still decreasing. On Monday 
night Messrs. Connal and Co., the warrant storekeepers 
had in stock at Middlesbrough 172,539 tons of pig iron, or 
3317 tons less than a week ago. In Glasgow Messrs. 
Connal hold a stock of 998,494 tons. It is some consi- 
derable time since the Glasgow stock has been under a 
willion tons. Hematite pig iron is in g demand, 
and Nos. 1, 2, and 3 east coast brands are quoted 60s. 
per ton f.o.b. for this year’s delivery, and for delivery 
over the first quarter of 1890, 62s. 6d. is the price. 
There is very little fresh to report with regard to the 
manufactured iron trade. The demand is good and 
prices are tending upwards. There is some improve- 
ment in the steel trade, and heavy rails are now 
5/. 10s., whilst plates are 7/. 5s. Altogether Bp rps are 
very encouraging, and it is generally expected that quota- 
tions will continue to advance. 

Engineering and Shipbuilding.—Great activity prevails 
in these two important industries, and inquiries are better 
than they were a little while ago. 


The Make and Disposal of Pig Iron in Cleveland.—A 
day or two ago the Cleveland Ironmasters’ Association 
issued from their offices at Middlesbrough, their monthly 
returns showing the market disposal of pig iron in the 
district. Of 155 blast furnaces built, 101 have been in 
operation during the month of September and have pro- 
duced 227,763 tons of pig iron, being a decrease of 3730 
tons as compared with the previous month. The total 
stocks at the end of September stood at 304,934 tons. 
This is a reduction of no less than 12,751 tons on the 
month. The shipments of pig iron last month reached 
69,904 tons, or 13,423 tons less than in August. The 
statistics are regarded as highly satisfactory. 





InpIAN Rattway MANAGEMENT. — Railway travelling 
would appear to be safer in India than in any other 
country in the world. In 1888 the mean length of line 
open was 14,379 miles, the aggregate distance run by 
trains, 50,109,119 miles, and the number of passengers 
carried 103,000,000. The number of train accidents per 
1000 train miles was 0.06. There were two passengers 
killed from causes beyond their own control, being an 
average of one for every 51,500,000 passengers; while 
twenty-six passengers were injured, or an average of one 
for every 4,000,000. 





MISCELLANEA. 

Tue City of Paris on her last voyage from Sandy Hook 
to Roche’s Point made the passage in 5 days 22 hours 58 
minutes. 

In spite of the high customs tariff there is still a fair 
amount of iron and steel goods imported into America. 
The value of these imports for the past seven months of 
the present year was 25,347,493 dols., as against 25,288,310 
dols. for the corresponding period of last year. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending Sept. 29, 
amounted, on 16,091? miles, to 1,415,814/., and for the cor- 
responding period of 1888, on 15,984} miles, to 1,380,084/., 
an increase of 114 miles, or 0.7 per cent., and an increase 
of 35,730/., or 2.5 per cent. 


In a letter to the Times last Thursday, in reference to 
the Forth Bridge Railway, Mr. Findlay states that it is 
a mistake to suppose that the opening of the Forth Bridge 
will give a great advantage in time to the east coast route, 
as though the distance to Perth is 11} miles nearer by the 
east coast, the time for the journey is to be the same on 
both lines. 


The quantity of coal brought to London by rail and 
canal during the month of September was 656,154 tons, 
and by sea 349,774 tons. For the same month last year 
the quantities were respectively 662,068 tons and 399,292 
tons. For nine months to date the quantity brought by 
rail was 5,706,374 tons, as against 5,540,227 tons in the 
corresponding period last year, while the quantity brought 
by sea was 3,540,223 tons, as against 3,450,847 tons. 


Some dangerous explosions have occurred in the New 
York subways owing to gas leaking into them from the 
mains. Investigations recently made go to show that 
of the 8,886,000,000 cubic feet of gas manufactured in 
New York per annum, one-tenth is lost by leakage from 
the mains. All this loss has of course to be paid for by 
the consumer, which in itself is enough to account for the 
rapid spread of the electric lighting in the States. 


The Naval Construction and Armaments Company, 
whose works are at Barrow, have secured the order for 
three large first-class twin-screw passenger steamers, built 
of steel, and of high speed, forthe  juomne Pacific Railway 
Company. These steamers, which will be luxuriously 
equipped, are to be placed on the Pacific route from Van- 
couver to Yokohama, with a view of developing the 
route to the East. 


Statistics have recently been published in Germany 
showing that during last year there were 4577 cases of 
tyre breakage on 37 different German railroad lines, 
covering a length of about 23,262 miles. In 1499 cases 
the fracture was due to the inferior quality of the 
material used ; 772 breakages were attributed to sudden 
changes of temperature; in 751 brittle material was 
responsible, and in 1015 cases the cause of fracture could 
not be determined. 


There are at present 16,245} miles of railroad open in 
India (including the native States and Portuguese posses- 
sions, as well as British India). More than 2260 miles 
are under construction, and the total capital expenditure 
has reached 204,080,000/. The average cost per mile of 
the railways in operation has been 12,787/., that of the 
broad gauge lines having been 16,733/., and that of the 
metre gauge 7077/. The working expenses last year were 
9,874,347/., and the net revenue was 9,890,128/. 


Experiments with petroleum vapour have shown that 
air mixed with 5 per cent. of the vapour does not explode; 
when, however, the proportion rises to 6.25 per cent. a 
slight explosion takes place, whilst with 8.3 per cent. the 
explosion becomes violent. The most violent explosion 
takes place, however, with from 11 to 12 per cent. of 
vapour ; beyond this limit the violence of the explosion 
decreases, and when the air contains 20 per cent. of the 
vapour no explosion occurs. 


Messrs. Donald Currie and Co.’s Royal mail steamer 
Roslin Castle, which left Cape Town at 5 p.m. on Sep- 
tember 25, arrived at Madeira at 9 o’clock on Tuesday 
evening, and proceeded at midnight for Plymouth, where 
she may be expected on Saturday next. The two previous 
homeward passages of the Roslin Castle vid St. Helena 
and Ascension have been recorded as the fastest passages 
to England hitherto made by that route, and on this 
occasion this steamer has made the run between Cape 
Town and Madeira in 13 days 4 hours, which excels all 
previous records by nearly six hours. 


Owing probably to the Paris Exhibition, the Channel 
passenger traffic has increased enormously this year. 

uring the nine months ending September 30, 272,751 
passengers travelled by the Dover and Calais route, show- 
ing the great increase of 74,602 over the corresponding 
period of last year. During the same period 90,584 
persons crossed the Straits vid Folkestone and Boulogne, 
the increase on the corresponding nine months of last year 
being 2097. During September 47,843 passengers crossed 
via Dover and Calais, being an increase of 18,254 over last 
es and 18,409 travelled via Boulogne, the increase 

ing 3821. 

We are requested to state that the sittings for the 
purpose of discussion of the revised schedules of maxi- 
mum rates charged by the London and North-Western 
Railway Company will take place on Tuesday next, 
October 15th, at Westminster Town Hall, and not at 8, 
Richmond-terrace, Whitehall, as previously announced. 
In consequence of the number of points which have been 
brought before the Board of Trade with reference to the 
procedure to be adopted at the hearings of the objections 
to the schedules submitted, the first day will be entirel 
devoted to discussion of points of procedure, and an ad- 


journment of two or more days will take i/o before the 
hearings are proceeded with. Notice will be published 
as soon as a day for the second meeting has been fixed. 


Lloyd’s Register Shipbuilding Returns for the quarter 
ended September 30 show that, excluding warships, there 
were at that date 521 vessels of 882,749 tons gross register 
under construction in the United Kingdom, against 400 
vessels of 698,995 tons gross register a year previously. 
As compared with June 30 there is a decrease of fifteen 
vessels of 46,862 tons, and the number of vessels for which 
preparations are being made also shows a diminution. 
About 90 es cent. of the vessels now being constructed 
are being built under the supervision of the surveyors of 
Lloyd's Register with a view to classification by that 
society. From the table relating to foreign shipbuilding, 
which is necessarily very imperfect, it would appear that 
a good deal of work is being proceeded with at various 
Continental ports, especially at Genoa, Nantes, and St. 
Nazaire, and at places on the Baltic. - 


Her Majesty’s Minister at Lisbon, has forwarded to 
the Foreign Office a copy of a decree published in the 
official Gazette inviting tenders for the completion of 
works for the improvement of the Bay of Povoa de 
Varzim, the tenders to be opened at the Department of 
Public Works, Commerce, and Industry on November 22. 
The works are (1) completion of a mole or breakwater on 
the north of the bay ; bo) construction of a mole or break- 
water on the south side; (3) completion of the work of 
destroying the Borraceira rock ; (4) the buoying of the 
Gemelgas rock. The basis of the completion of the entire 
work is fixed at 264,876,000 reis (58,860/.); amount of 
deposit previously to being allowed to compete 20,000,000 
reis (4444/.) Further particulars will be found in the 
decree, which can be seen on personal application at the 
Commercial Department of the Foreign Office. 


The old Windsor lock on the Upper Thames has been 
closed by the Thames Conservancy in order that its recon- 
struction may be completed. The new lock, which will 
be the finest on the river, is 135 ft. long and over 18 ft. 
wide, and will contain 6 ft. of water at the lowest summer 
level. ~ The concrete sides are faced with blue Stafford- 
shire bricks, and the gates and rubbing posts are of 
English oak, the work throughout being of the most 
durable character. Dams are being made outside the 
entrances, and when the water has been pumped out the 
concrete invert and oak sills will be laid at the bottom of 
the lock. Wooden stages have been erected at each end 
for the transhipment of cargoes, which will be conveyed 
over a tramway from one vessel to another, the navigation 
cut having been stopped. The whole of the water from 
the upper stream now flows along the old course of the river. 
The lock is being constructed by the superintendent of 
the Maidenhead district of the Thames Conservancy, and 
will be finished by the 27th inst. 


The first ordinary meeting of the sixteenth session of 
the Liverpool Engineering Society was held on Wednes- 
day evening, the 2nd inst., at the Royai Institution, 
Colquitt-street, when a large number of members were 
agg After the usual routine business, Mr. Henry H. 

est, M. Inst. C.E., M. Inst. N.A., the newly-elected 
President, delivered his inaugural address. After thank- 
ing the Society for the honour they had done him in 
electing him to the presidential chair, he referred briefly 
to the generosity of Sir A. B. Walker in his munificent 
gift to Liverpool University College of a fully-equipped 
engineering lebeuuteny, which would be opened in the 
course of a few days, and he also wished to congratulate 
the members upon the part they took in the entertain- 
ment of the American Engineers on their recent visit to 
Liverpool, and on the progress of the Society, which now 
numbers 6 honorary members, 151 ordinary members, 
and 18 students, and has a balance in hand, after paying 
all debts, of 136/. 1s. 10d. He urged upon the members 
to promote, by all means in their power, the study and 
ase por of engineering, which he thought was a duty they 

ad taken upon themselves in joining the Society, and 
then proceeded to fully consider the progress which had 
been made in naval architecture from the earliest times 
up to the present day. A hearty vote of thanks to the 
President terminated the business. 











Tur Lonewy Iron AND Steet Works; Erratum.— 
In our notice of these works, on page 343 of our issue of 
September 20th, first column, lines 35 and 36 from the 
bottom, the names Messrs. Breuer-Schumacher and 
Messrs. Delattre and Co. are, by an error, given as the 
makers of the rolling mills. These firms were the manu- 
facturers of the shears used in connection with the rolling 
mills referred to; but the rolling mills themselves were 
manufactured at the company’s own works under the 
direction of their engineer, M. J. Hartmann. 





Deatu or Mr. E. D. BArKER.—We regret to have to 
record the death of Mr. E. D. Barker, which took place 
at Durban, South Africa, on May 14th last. Mr. Barker 
was at one time closely identified with the continuous 
brake system, being the inventor of the hydraulic brake, 
which was tried on the Great Eastern and Midland Rail- 
ways during the period 1873 to 1879. Like Lord Arm- 
strong, the deceased gentleman was intended for the law, 
but afterwards abandoned it for engineering. His 
original form of brake was devised in 1870, but was of the 
non-automatic type. He afterwards attempted to over- 
come this defect, but the capitalists who were supportin 
him withdrew before his experiments were completec 
and stopped the work. Among the’ more recent inven- 
tions made by Mr. Barker is the twist drill grinder illus- 
trated in our issue of February, 1887. he deceased 
gentleman, who has left a widow and two young children, 





was born in 1844. 
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THE MATERIAL CONDITION OF THE 
FRENCH ARTISAN. 

Art the present time, when the relations between 

capital and labour become more complicated every 

day, and the hardships endured by the British 





working man are made use of by philanthropists 
as well as by others actuated with less worthy 
motives, to create sympathy, or to promote con- 
fusion, any reliable information on the condition 
of the corresponding class abroad, and especially in 
France, which is so near our doors, cannot fail to be 
of interest. It is for this reason that the Pavilion of 
Social Economy in the Esplanade des Invalides, is 
one of the most valuable features of the Exhibition, 
but one which we fear that has not been sufticiently 
appreciated ; it is most earnestly to be hoped that 
the vast collection of statistics contained within 
the building will not be scattered but may be pre- 
served to form the nucleus of a social science 
institution that will be made available not for 
France alone, but for the whole of the industrial 
world, and serve as a means of protecting, not 
only labour against the tyranny of capital, but 
capital against the unreasonable demands of labour 
and of those who, under the pretence of being 
the friends of the working classes, seek only their 
own benefit and advancement. In the pavilion just 
referred to there is collected a vast quantity of data 
prepared by some of the most important employers 
of labour in France, from which may be learnt a 
great deal concerning the material and moral condi- 
tion of the workman, the relations existing between 
him and his employer, and the effect that has been 
produced by the antagonistic influences that set 
one class against another, in France almost as 
much as in this country. To take one example 
amongst many that may be selected, the exhibit 
made by the Compagnie des Forges de Champagne 
et du Canal de Saint-Dizier & Wassy, affords a large 
amount of valuable information ; these works, though 
they do not occupy a position of the first rank, are 
nevertheless of considerable importance and possess 
special facilities for affording information on the sub- 
ject we are considering because of the varied nature 
of their business and the different classes of labour 
which they employ. The works, which in their 
present form are quite modern, having been con- 
solidated in 1881, consist of the agglomeration of 
several small and older industries, the iron works of 
Rachecourt, dating from 1848, the blast furnaces 
and works of Marnival from 1871, and the mines and 
forests of La Blaise that were acquired in 1881; to 
these have since been been added steel and wire- 
drawing works. The company is also the conces- 
sionaire of the canal from St. Dizier to Wassy, which 
was constructed under a subvention from the French 
Government ; the principal seat of the industry is 
in the Haute Marne, but it possesses branches in the 
departments of the Meuse and in the Meurthe and 
Moselle. The works occupy a total area of over 
2000 acres and are very conveniently situated as 
regards railway and river communications; the 
St. Dizier Canal having been made in order to 
obtain a connection with the Haute Marne Canal. 
The capital of the company is 10,000,000 francs, and 
the annual production is about 180,000 tons of ore, 


? 3,000,000 of bricks, 60,000 tons of cast iron, and 


36,000 tons of steel and wrought iron ; the total 
annual turnover averages 8,000,000 francs, and the 
number of hands employed is now 1760. Although, 
as will be seen from the foregoing figures, the opera- 
tions of this company are comparatively on a mode- 
rate scale, they nevertheless involve the employ- 
ment of very different kinds of labour. Of the 
1760 hands, there are 1573 men, 49 women, 
129 boys, and 9 girls. The women and girls are 
employed in the brickfields for piling the bricks in 
the drying stoves ; at the canal locks, and on the 
boats, where they live with their husbands ; of the 
9 girls employed, 3 are 17 years of age, 5 are 16, 
and 1is15. The boys in the works vary in age 


3|from 13 to 16, and are occupied in various light 


tasks. 

Only a small percentage of foreign workmen are 
in the service of the company, nearly all the hands 
belonging to the neighbourhood; in 1888 the 
amount of salaries paid was 1,625,907 francs, or 
20.3 per cent. of the total turnover. 

The mode of paying wages varies with the 
different classes of work ; the permanent hands in 
the various departments are on monthly salaries, 
while the miners, the men employed for loading the 
boats, the foresters, and porters are paid by piece- 
work ; those occupied at the puddling furnaces and 
rolling mills are paid by the ton of metal produced, 
and masons, bricklayers, carpenters, and mechanics 
are paid by the day. 

The following figures afford some idea of the 
wages paid. At the blast furnaces, the founders 
receive 2s, 9.6d. per ton, equivalent to an average 





of 3s. 7.2d. per day; their assistants receive 
2s. 2.9d. per ton, or 2s. 10.6d. per day; the daily 
wages of the other hands in this department vary 
from 3s. to 3s. 3d. In the brickfields the women 
are paid 1s. 4d., and the leading workmen 3s. 2.4d. 
per day. At the puddling furnaces the wages range 
from 48. to 2s. 6d., and at the rolling mills from 
4s, 2d. to 1s. 7.3d. as an average. In the steel 
works foremen receive 8l. a month, their assistants 
4s. a day, while other skilled servants are paid 
monthly sums varying from 61. to 7l., the wages of 
the lower classes being from 2s. 6d. to 3s. 3d. a 
day. In the fitting shops the range is from 
2s. 4.8d. to 3s. 2.4d., the latter being the highest 
average ; miners are paid 2s. a day, foresters 1l. a 
week ; those employed to discharge boats, who work 
nine hours a day for 340 days a year, earn 44l. 
annually ; wagoners, 2s. 10d. a day; and canal 
boatmen receive 5/. 12s. per month. Thus it may 
be taken that the annual wages paid vary from 961. 
a year to less than half that amount, while the day’s 
work is twelve hours, with two hours allowed for 
meals, and, as a rule, 312 days’ a year. These 
very modest wages are supplemented by bonuses 
given by the company under certain conditions, 
the most favourable being in the puddling furnaces, 
where the men are allowed 10 francs per ton of 
coal saved, and this benefit varies from 5 to 30 
francs per month and per workman; the annual 
amount of the premiums paid is from 7000 to 8000 
francs. But if the company pays low wages, like 
most of the best-conducted industrial undertakings 
in France, it looks after the wellbeing and comfort 
of its employés, who for their part know how 
to appreciate these advantages. Thus it provides 
lodgings gratuitously or at reduced rents accord- 
ing to circumstances, small gardens are placed at 
the disposal of the workmen, fuel is sold to them 
at special rates, and medical care is provided, 
while gratuitous schools are organised within the 
works. In addition to the foregoing advantages 
the workmen have a right to one-half of the profits 
made upon all articles sold to them by the com- 
pany’s commissariat ; they are also assured against 
accident at the cost of the employer, and are 
entitled to a pension if after a certain term of 
service they become useless through age or 
infirmity. 

The men employed at the puddling and blast fur- 
naces commence their work at a quarter to 6 A.M., 
and leave off at 6 p.m., or for the night shift from 
5.45 p.m. to 64.m. The day’s work is reckoned at 
twelve hours, out of which 1} hours are deducted for 
meals, reducing the actual hours of work to about 
ten per day for this class of labour ; two Sundays 
per month are allowed as off time, and this privilege, 
together with the national holidays, make the 
annual number of days work per year 312. Special 
regulations are provided for children under sixteen 
years of age, which prevent any excess of work being 
imposed on them. Wages are paid once every 
month, and generally during the hours of work, 
when possible, the mother, wife, or other female 
relative of the workman, receiving the pay, which 
on an average is 50 per cent of the actual wages. 
The other half is retained for different purposes as 
follows : («) A sum equal to 2 per cent., which goes 
to the benefit fund ; (b) the whole of the advances 
made during the preceding month by the commis- 
sariat and for fuel ; (c) the house rent due to the 
company ; and (d) certain sums retained by prior 
arrangement between the company and the work- 
man for the benefit of the latter ; in 1888 the 
amount thus kept back for 85 workmen represented 
a saving made by them of 24,119 francs. The pay- 
sheets are made up 15 days before pay-day, so that 
the company always retains two weeks’ wages in 
hand, which is forfeited by the workman if he is 
summarily discharged for misconduct. When it 
becomes necessary, from time to time, through 
badness of trade or from other causes, to reduce 
wages, the fact is made known, together with a 
clear statement of the financial condition, by 
means of bills which are posted over the works, 
while the directors of the company furnish full 
detailed information to the benefit society com- 
mittee, the members of which are elected by the 
workmen. This method of proceeding has always 
had the result of preventing strikes and even open 
discontent amongst the employés. 

All the workmen of the company are compulsorily 
members of the Mutual Aid Society, not excluding 
the women and children employed ; this society has 
three branches belonging to the three different 
groups into which the works are divided. The 
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society has no special list of subscribers, and this 
is unnecessary, because one of the conditions of 
employment is that a certain amount shall be held 
back from the workman’s pay, which is credited to 
the funds of the society. The organisation is under 
the presidency of the general manager and director 
of the company, the treasurers are chosen by them 
from amongst the workpeople, and an active com- 
mittee elected by the workmen themselves, con- 
trol the expenses and receipts. The objects of 
this society are to secure gratuitous medical attend- 
ance and medicine for the workmen and _ their 
families ; to provide sick pay at the rate of 40 per 
cent. of the average wages of the workman during 
the time he is incapacitated, and to meet funeral 
expenses ; it may be mentioned that the sick pay 
in 1875 was limited to 25 per cent. of the wages, 
this was raised in 1883 to 30 per cent., and finally in 
1887 to 40 per cent. The medical man attached to 
the works either receives patients at his pharmacy 
or visits them at their homes, according to the 
nature of the case, while for all serious illnesses 
ample and very complete hospital accommodation is 
provided. In case of accident the benefit pay com- 
mences immediately, but in the event of illness 
only after three days stopping from work. The 
members of the committee are obliged to satisfy 
themselves as to the causes of illness or injury, 
because the workman who is sick or wounded loses 
all right to allowances if he has frequented drink- 
ing houses, if his illness arises from drunkenness, or 
if the injury is in consequence of a quarrel. The 
committee is also required specially to examine 
and report upon any cases of chronic disease or of 
illness that has lasted more than forty days. 

In case of death the society provides the sum of 
27 francs 75 centimes for each adult, and 7.50 francs 
for children under twelve years old; these sums 
cover the funeral expenses according to a special 
schedule arranged by the company. The compul- 
sory subscription of the members is 2 per cent. on 
the monthly salary, together with an entrance fee of 
10 per cent. on the first month’s earnings ; the 
company pays an annual subscription of 5100 francs 
and all fines levied on workmen are also handed to 
the society ; in 1888 these fines amounted to 835 
francs. All the funds of the society are invested 
with the company, which pays an interest of 6 per 
cent. The expenses incurred by the society during 
1888 amounted to 16211., and during this time 1059 
persons were medically attended, 714 for illnesses 
and 345 forinjuries ; the sick pay allowed to these 
was 7381. Since the year 1881 the total receipts of 
the society amounted to 327,643 francs and the 
expenses to 274,783 francs, so that in the end of 
June, 1888, there was a balance of over 20001. to 
the credit of the society. 

The organisation for providing pensions was 
established in 1880, and rests entirely in the hands 
of the company, who subscribe to it the sum of 12,000 
francs annually, and pay besides, one-half of the 
profits of the commissariat ; the funds of this 
benefit are invested with the company and receive 
3 per cent. interest. The objects of the organisa- 
tion are as follows: 1. To provide pensions to aged or 
intirm employés. 2. To insure workmen against acci- 
dents. 3. To assist the benefit society. 4. To maintain 
the schools. 5. To support the musical society, 
the gymnasium and the amusements for the scholars 
of the works. 6. To give special assistance in ex- 
ceptional cases. Only those workmen have a right 
to a pension who have served for at least six con- 
secutive years, are sixty years of age, or who have 
become infirm in consequence of their work. But it 
only happens in extreme cases that the old workman 
is abandoned ; some light and suitable occupation is 
found for him by which he is enabled to earn some- 
thing in addition to his pension. In 1888 the 
amount paid for this purpose was about 801., the 
number of pensioners being twelve, of whom seven 
were more than seventy years of age, and earned 
from 10 to 15 francs per month in addition. From 
the Ist of March, 1881, to the 30th of June, 1888, 
the total receipts for this benefit were 350,961 
francs and the expenses 272,728 francs, so that there 
remained a balance in hand of 31301. As in Eng- 
land, considerable responsibility attaches itself 
to employers in case of accident to their workmen, 
and the company whore organisation we are con- 
sidering, protect themselves by transferring their 
liability to an insurance company, paying a pre- 
mium of 80 centimes for each hundred francs of 
wages. From the beginning of March, 1881, till 
the end of last year, 148 accidents occurred, 34 
of which were fatal; the total amount of in- 





demnity resulting from these has been 72901., the 
greater part of which was paid to widows or other 
relatives of the men killed. The company en- 
deavours to stimulate a spirit of economy amongst 
its workmen by receiving their savings and paying 
them an interest of 6 per cent. In this manner 
between the years already mentioned, over 60001. 
have passed through their hands, and at the end of 
June of last year 33,626 francs stood to the credit 
of twenty depositors. It should be mentioned that 
the large proportion withdrawn was not for the 
purpose of being expended, but in consequence of 
the death of the depositors, to provide wedding por- 
tions for children, or for-the purchase of securities 
or land. 

Commissariats have long been established at the 
different branches of the works with the object of 
supplying workmen with everything of which they 
stand in need, to enable the administration to 
watch their expenditure, and to prevent any of the 
families from getting into debt. The management 
of these stores rests entirely in the hands of the 
directors, but the workmen are encouraged to make 
complaints when necessary ; nothing is sold at these 
stores except to people belonging to the works. At 
each of them an account is opened against the cus- 
tomers ; the company purchase in the cheapest 
market and with the utmost care to secure good 
quality ; the monthly purchases amount to nearly 
20001. The sales are made by means of tokens, on 
which the name of the company is struck, and which 
vary in value from 1 centime to 5 francs ; these are 
advanced to the workmen on the Ist, the 10th and 
20th of each month, in amounts varying in propor- 
tion to the wages earned ; these tokens are received 
at the stores and the goods delivered are entered 
against the purchaser ; the prices charged are strictly 
those which rule in the neighbourhood. The net 
profits arising from this business amount to 10.75 per 
cent., of this one-half is paid into the pension fund 
and the other half is divided pro rata among the 
workmen. The total sales made between 1881 and 
1888 were 160,000]. The average annual profit for 
each of the workmen amounts to 40 francs, although 
several families last year received from 120 to 130 
francs. Purchase at the company’s stores is not by 
any means compulsory, although the advantages are 
sufficient to induce most of the workmen to abstain 
from making purchases at any local shops. 

The important question of suitably lodging their 
workmen has not escaped the careful attention of 
the company ; foremen and those families among 
which are numbered three workmen pay no rent at 
all ; for others the average charge is at the rate of 
2s. per room and per month. Tenement houses 
have been erected by the company, each in two 
stories 180 ft. in length and 36ft. deep. These 
contain ten apartments on each floor; seven of 
these have two rooms and three have three rooms ; 
to every apartment belongs a loft and a cellar. 
The most minute precautions are taken to insure 
cleanliness and good sanitary conditions ; the 
water supply is ample, and the quality is in- 
spected from time to time by the medical 
officer. The net cost of each apartment to the 
company is 801. ; the total population provided for 
in the works is 2143, and these are lodged in 535 
apartments, 313 of which are gratuitous and 222 
are rented at the price above mentioned. This 
price of two shillings per room and per month is 
inclusive, and in addition a garden of from 150 to 
180 square yards goes with each apartment, while 
to those workmen who desire it the company give 
larger pieces of ground at an almost nominal rate ; 
it 1s needless to say that these charges are far 
below those made for rooms in the neighbouring 
villages, where the poorest accommodation com- 
mands from 9 francs to 15 francs per month. Space 
does not permit us at present to refer to the various 
institutions organised by the company for the 
recreation of their workmen and for the education 
of their children; we shall deal with these on 
another occasion ; in the meanwhile we have said 
enough to illustrate the relations which exist be- 
tween employers and employed at the works of the 
Compagnie des Forges de Champagne, and it must 
not be supposed that these relations are at all 
exceptional in France. The result shows itself in 


the prosperity of the company and in the content- 
ment and well being of the men ; through all the 
various crises brought on by bad trade and active 
competition, the employers have managed to keep 
their men from suffering, while on the other hand 
strikes and insubordination are entirely unknown, 
proving that while the masters systematically 





endeavour to do the best for their workmen the latter 
on their side appreciate and second these efforts. 
The whole system is based upon wise and rigid 
discipline on the one hand and upon obedience and 
thrift on the other ; these conditions naturally form 
a solid foundation for permanent prosperity and 
contentment. 





A 
CREUSOT. 

OnE of the most popular excursions at the late 
meeting of the Iron and Steel Institute was that to 
Creusdt, but at the last minute the attractions of 
Paris appeared to interfere with the arrangements 
of many who had taken tickets, and less than the 
expected number took their places in the train pro- 
vided by the Paris, Lyons, and Mediterranean 
Company. The extra space thus afforded was duly 
appreciated by those who went, and the long night 
journey of eight and a half hours was very pleasantly 
made in the roomy carriages, which afforded every 
one ample space. Creusdt was reached at 7.30 a.M., 
and the members were carried in brakes to various 
hotels, where they had an early breakfast, and pre- 
pared themselves to go through the lengthy pro- 
gramme which was put into their hands. Every 
minute of the day between 8.30 a.m. and 4.30 p.m. 
was prospectively filled up, and the arrangements 
proved to be so well devised that the time table was 
exactly adhered to throughout, the return train 
starting within a few minutes of the appointed time 
of 4.55. 

Eleven years ago, at the last general Exhibition 
held in Paris, the members of the Iron and Steel 
Institute visited Creusédt. At that time (see 
vol. xxvi., pages 258, 278, and 289) we gave a very 
full account of these works, and at other times 
(see vol. iv., page 47, vol. ix., page 24, and 
vol. xiii., page 365) we have dealt with isolated 
features in this gigantic establishment. There 
consequently remains less to be said now than if we 
were approaching the subject for the first time. It 
must not be supposed, however, that this wonderful 
undertaking has remained stationary. On the con- 
trary, it has not only marched with the times, but 
the force of events has obliged considerable altera- 
tions to be made in the business. At the date of 
our former visit the rail mill was a very important 
feature of the plant, and accounted for a large 
amount of the material turned out. Now this is 
entirely absent. It is well known that France does 
not export rails, and that no considerable exten- 
sions of the railway system are in progress. Hence 
the demand has greatly fallen off, and what there is 
can be better supplied by works more favourably 
situated with regard to raw material. As Sir 
Lowthian Bell remarked at the lunch which took 
place, Creusdt has succeeded in spite of several 
disadvantages, not the least of which is the distance 
it is situated from its supply of ore and coking 
coal. Consequently M. Henri Schneider, the head 
of the company, has of late years, as competition has 
grown keener, turned his attention more particularly 
to those branches of manufacture in which there is 
demanded the highest quality of material and 
workmanship, and has abandoned those in which 
immense quantities must be turned out in order to 
make a financial success. Guns, armour-plates, 
marine engines, and locomotives are now the chief 
products of Creusét ; they were always an essential 
part of the output, but, latterly, they have usurped 
the position once held by the coarser and heavier 
manufactures. To the extent implied by this 
change the works have altered since our former 
visit ; the main features remain the same, and 
while numerous additions have been made, they are 
not such as to destroy the general plan we have 
already described. In following the programme 
set before the visitors, we shall, therefore, confine 
ourselves, as far as possible, to the novel points. 

The inspection commenced in the rolling mills, 
and proceeded from wire rods to bars, channels, 
and deck plates for protected cruisers. The first 
trains call for no remark, but those rolling H irons 
were noticeable for the very liberal application of 
oil in the last passes. The bars were delivered on 
to a floor which was crossed by several slides in 
which there worked pitch chains carrying lugs. As 
soon as a bar was delivered the chains were set in 
motion, and the lugs projecting above the floor 
carried the bar to one side of the space provided 
for it. The lugs were so placed that the bar was 
bent into a curved form, such that when it cooled 
it would become straight again. Before a hot bar 
was received the previous bar was drawn back and 
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then a cold one was raised by pivotted arms from the 
floor and laid on a bench, along which it travelled 
to be cut into lengths. These H irons were rolled 
in three-high mills provided with an ingenious 
apparatus for reducing the labour of the men. The 
bars on which the bloom was caught, as it emerged 
from the rolls, were suspended from chains carried 
by arms on a light overhead structure. At each 
pass these arms rose or fell, and lifted the bars 
exactly to the proper height to receive the bloom, 
previously to its being delivered to the next set of 
rolls. The heavier sections were rolled in mills 
with rising and falling tables at each side ; when 
the bloom emerged from the rolls it was received 
on one of these tablés which was provided with live 
rollers. The table then rose or fell, as the case 
might be, and the rollers delivered the bloom 
into the return rolls. Thus, with very little labour 
the bloom passed backwards and forwards between 
the rolls, until it gradually attained its final 
shape. A man standing near the rolls managed 
the tables, which are operated by steam cylinders. 
This arrangement is in very extensive use at Essen, 
and also, we believe, at Brymbo, in Wales. The 
deck plates are rolled in a very fine reversing mill. 
As soon asthe members reached this point a bloom 
weighing 11 tons was brought from the furnace and 
sent through the rolls. At each side were a set of 
live rollers, and in the middle of them, a turntable 
mounted on a hydraulic ram. After each pass the 
bloom was brought to rest ; the turntable was then 
raised, and the bloom turned end for end, after 
which it was again lowered on to the rollers and 
sent back through the rolls. This was continued 
until the length became too great, after which the 
plate went backwards and forwards without turn- 
ing. At the final stage the plate was 14 metres in 
length, 1.56 metres in width, and 50 millimetres 
thick. There were a large number of these plates 
lying ready to be prepared for the deck of a Chilian 
cruiser. 

From the rolling mill the members went to the 
forge, and passing several smaller hammers of 40, 
20, 15, and 8 tons, they assembled round the cele- 
brated 100-ton hammer. Here they saw a 50-ton 
ingot partly reduced to the form it will ultimately 
reczive as the propeller shaft of a large vessel. This 
hammer is at present employed for the manufac- 
ture of all the armour-plates turned out at Creusdt, 
but it is intended at an early date to supplement it 
by a large press, such as is used in this country for 
the purpose. There is already a 6000-ton press in 
the works, but the use of this is confined to bend- 
ing plates to the proper form for covering turrets, 
barbettes, and the like. The manufacture of tyres 
is also carried on in the forge in the same way as 
at the time of our former visit, and in an extension 
of the building there are a large number of tools 
for cutting off the edges of plates. These are prin- 
cipally very large circular saws with removable 
cutters. These saws are mounted on travelling 
carriages and are fed forward through the plates 
which are fixed on wagons running on rails on the 
floor. 

After the forge had been inspected the members 
entered a train, and were carried to the artillery 
shop. This is a fine building filled with new 
machinery, and devoted to the manufacture of 
= of large size. We noticed several tvols 

earing the names of Smith and Coventry, but 
most were of French manufacture. A very fine 
finished gun of 23 tons weight and 24 centimetres 
in diameter lay in the shop, while a 34-centimetre 
tube was being bored. The shop is spanned by a 
60-ton travelling crane. Cast-steel gun carriages 
were being planed and shaped in the shop, together 
with breech-blocks and other fittings. The atten- 
tion of the visitors was called to a calibrating in- 
strument for measuring the bore of guns at all parts. 
It consisted of a long rod carrying four fingers 
standing out at right angles to it near one end. 
These fingers could be pushed out radially or with- 
drawn by an inclined plane within the rod, and 
this incline was connected by an internal spindle 
to a screw carrying an index. At the same time 
that the screw was turned to move the inclined plane 
the index was moved over a considerable distance, 
and thus very fine differences in the bore were 
magnified so as to easily read. 

From the artillery shop the train carried the 
members to the trial ground to see the firing of 
a 24-centimetre gun, mounted on its own car- 
riage. This gun, which has been constructed for 
the Chinese Government, was fired with a projec- 
tile of 163 kilos. (348 Ib.) and a charge of 87 kilos. 





(191 lb.) of powder. The gun was sighted at a 
wooden target, standing in front of a great bank of 
sand. After the members had retired to a discreet 
distance the discharge took place. The target was 
hit, and the shot disappeared in the sand. From mea- 
surements of the velocity which were taken it was 
calculated that the projectile would have travelled 
ten miles, if the maximum elevation had been given 
to the piece. 

The next item onthe programme was lunch. 
This took place in a handsome hall which appeared 
to be the meeting place of a local musical society, 
and was enlivened by the strains of a most efticient 
band of some seventy performers ; all of them are 
employed in the works. After lunch came the very 
interesting ceremony of presenting the Bessemer 
gold medal of the year to M. Henri Schneider. 
This should have been done in Paris, but Mr. 
Schneider was a candidate at the elections, and 
could not leave till after they were over. Happily he 
succeeded in gaining his seat. The presentation was 
made by Sir Lowthian Bell, and could not have been 
in better hands, as he was able to give personal 
reminiscences of Creusét, and the Schneider family, 
extending over forty years. It appears that Sir 
Lowthian has been to Creusdt several times, both as 
a guest and as a professional adviser, and therefore 
when he bore testimony to the great advances 
which had been made in the manufacture of iron 
and steel by the enterprise of M. Schneider, it was 
felt that he did not speak the words of empty 
compliment. In acknowledging the presentation 
M. Schneider gave unstinted credit to the great 
assistance he received from his staff. 

After lunch, the first visit was to the three foun- 
dries, which were passed through in succession. 
Here two large pieces of work were in progress— 
the moulding of the screw propeller of the Alger, 
and of the voussoir of the turret of a Belgian iron- 
clad. A crane of remarkable construction here 
attracted attention. At each side of the foundry was 
a line of rails with a truck running on it; on this truck 
there was mounted an engine, a boiler, an hydraulic 
pump, and an hydraulic cylinder. The cylinder 
was vertical and the top of its ram was hinged to 
a girder which spanned the foundry, and was 
similarly held at its opposite end by the ram on 
the other truck. On the girder was a monkey, 
with a chain and hook depending from it. When 
a lift was to be made the water was run simul- 
taneously out of both presses until the girder and 
chain descended far enough for the latter to be 
hooked to the slings. Then both engines were 
started and the rams pumped up, carrying the 
girder and the load. The load could then be moved 
sideways by hand, the operation being aided, if 
necessary, by lowering one end of the girder 
slightly. Endwise motion was obtained by moving 
both trucks along the rails. 

The marine turning and boring shops came next 
and were both very full of work, including propeller 
shafts and guns of large size. In these shops there 
are many tools constructed by Sir Joseph Whitworth 
and Co. The finished work was found in the adja- 
cent erecting shop, where there were two enormous 
sets of marine engines, one set complete, and the 
other in course of erection. The former were the 
engines of the Magenta of 12,000 horse-power. 
They consist of four complete compound engines 
driving twin-screws. There are two engines on 
each shaft with a clutch between them, so that one 
set may be used for easy steaming and both sets 
when full speed is desired. The second set of 
engines were of 8000 horse-power and are designed 
for the Alger. There was also in course of erection 
a Corliss engine of 500 horse-power for the Small 
Arms Manufactory of Chatelterault. In addition 
there are many other engines of smaller size partly 
erected. 

The marine boiler shop was next visited, and there 
was seen an immense press for flanging plates 
together with the usual equipment of rolls and 
rivetting machines. Leaving this the visitors walked 
through eight machine shops, all filled with tools 
of various sizes. The most noticeable were several 
planing machines in which the tool travelled ona 
bridge spanning the space between two horizontal 
beds. This bridge was in some cases drawn back- 
wards and forwards by pitched chains, and in other 
cases by rack and pinion at each side. Very exten- 
sive use is made of pitched chains at Creusdt, and 
we noticed a travelling crane driven by them. One 
shop was devoted entirely to the manufacture of 
tools used in the works, such as milling cutters, 
drills, and the like. Here also are made all the 








We noticed 


gauges and instruments of precision. 
a very neat arrangement of internal gauge. Two 
feeling points were connected by a short cylinder 
which formed a handle by which the instrument 
could be held. By turning a milled ring at one 
end of the handle one point could be made to 
advance or recede, and its distance from its fellow 
could be read ona scale by means of a pointer. The 
connection between the feeling point and the milled 
ring was not a positive one, but was frictional, and 
was maintained by a light spring. Hence, as soon 
as both points were in contact with the object to be 
measured they ceased to move, no matter how much 
the milled ring might be turned. Thus the per- 
sonal equation was eliminated from the measure- 
ment, which became practically automatic, while at 
the same time it could be read to a great degree of 
minuteness by aid of the scale. 

The locomotive shops were next passed through 
quickly and the members assembled in the steel 
works to see the casting of a 50-ton ingot. We 
have given a detailed description of the arrange- 
ment of the steel works in our former account, and 
there does not appear to have becn much change in 
the interval, the method of running the metal and 
filling the mould being substantially the same as 
that at our former visit. It is sufficient to say that 
the work was successfully accomplished, and the 
visitors returned to the offices, and thence to the 
station. In parting a real British cheer was raised 
for M. Schneider, whose hospitality, however, did 
not end here, but included an excellent dinner at 
Dijon, where the train halted for a couple of hours. 

Any attempt to view in one day a vast under- 
taking of this kind, which includes coal mines, blast 
furnaces, steel works, and puddling furnaces, in 
addition to all the plant of an immense engineers’ 
shopmust, ofnecessity, be more or less unsatisfactory. 
Any one department would furnish study for several 
hours, and when department follows department, 
nothing more than a hasty glance can be given to 
each. Judged by English standards, Creusdt is 
almost unique. It stands quite alone, and its 8000 
operatives people a town which depends for its 
existence on the works. There are no rival works 
to be found in the immediate vicinity, constituting 
what we call a manufacturing district, and local 
competition has no existence. In our own country, 
Crewe is the place which bears the greatest re 
semblance to Creusét in being isolated, but of 
course the conditions of manufacture are entirely 
different. In spite of his distance from the sea, 
and from all the great markets M. Schneider is 
able to maintain and extend his position. One 
secret of his success lies in the admirable arrange- 
ment of his works, and the other in the perfect 
management, both of which were constant subjects 
of remark among the members of the Iron and 
Steel Institute, all of whom felt that they were 
very fully repaid for their long journey, and that 
they had had a reception worthy of the man who 
practically reigns as a king in Creusdt. 





THE WESTINGHOUSE ELECTRIC 
COMPANY. 

THE name of Mr. Westinghouse is familiar to the 
public in this country and on the Continent by its 
association with the continuous air brake so gene- 
rally in use throughout Europe, and especially to 
those connected with railway management who 
remember the long and earnest fight he carried 
on, and the successful issue of the protracted 
struggle. After his return to America some years 
since, and when he had succeeded in establishing 
his system of brakes as the only one recognised 
to any extent on the United States railroads, 
George Westinghouse turned his attention to 
another gigantic undertaking, the utilisation of 
natural gas in and around Pittsburg, and it was 
almost wholly due to his efforts that the conditions 
of industry in that great manufacturing centre 
have been revolutionised. Not content with these 
two great enterprises, which would have sufliced 
for the career of any half-dozen ordinary men, 
Mr. Westinghouse found it necessary to discover 
some new outlet for his energies, this time in the 
direction of electrical industry. In February, 1886, 
he organised in Pittsburg the Westinghouse Electric 
Company, and this, like his other enterprises, has 
grown into great proportions, and is brilliantly 
successful. One factory at Pittsburg employs 
1200 hands, another at Newark, New Jersey, has 
600, and a third in New York City, 400 hands. 
In addition to this, the Westinghouse Electric 
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Company has leased, in other words, acquired, the 
business of the Sawyer-Mann Electric Company, 
the Consolidated Flectric Light Company, the 
United States Electric Light Company, the Water- 
house Electric Manufacturing Company, and the 
Tesla Electric Light Company. The parent com- 
pany was the first to introduce into the United 
States the alternating system, under the Gaulard 
and Gibbs patents, and no less than 235 central 
lighting stations, which are now at work in America, 
have been carried out by the company. Mr. West- 
inghouse, considering that the time is come for 
extending throughout Europe the business he has 
so largely developed at home, has recently estab- 
lished an association in London, which, under the 
name of the Westinghouse Electric Light Com- 
pany, Limited, has now commenced operations 
with a capital of 600,000/. The special object 
of this company is to manufacture and sell 
electric light and power machinery of every descrip- 
tion, although the alternating current system will 
be made the special feature of the business. The 
manufacturing scope of the company will indeed be 
very large, as it intends not to limit itself to any 
particular class of apparatus. In addition to all 
the patents owned and controlled by the parent 
company, the London Association are the pro- 
prietors of Dr. Hopkinson’s three-wire patents, 
under which the Edison Company is working in 
the United States. The offices of the new company 
are at 4, Victoria Mansions, Victoria-street, and its 
factory will be situated in Canal-road, King’s Cross, 
immediately adjoining the works of the Westing- 
house Air Brake Company. These works are not 
yet completed, and till they are in working order, 
machinery and apparatus will be imported from 
Pittsburg to fill orders. The officers of the Westing- 
house Electric Light Company—the capital of 
which is 600,000/.—are George Westinghouse, Jun., 
a : a Francis Parry, vice-president ; 

r. H. M. Byllesby, managing director ; and Mr. 
A. G. Scanes, secretary. Sir Henry Tyler and 
others are on the Board of Directors. With the 
wide and successful experience obtained in the 
United States, with practically unlimited means at 
his disposal, and with the wonderful energy, ability, 
and enthusiasm possessed by Mr. Westinghouse, 
and which he knows how to impart to his imme- 
diate collaborateurs, there is little doubt but that 
the formation of this company will attain his object 
—that it shall reach the same position as is occupied 
by the parent company. The time is well chosen 
for making the attempt, now that a fresh impetus 
has been given to electric lighting industries in this 
country, and there seems every prospect of a solid 
and increasing business in the immediate future. 
The competition thus introduced from abroad will 
prove a healthy stimulus to English manufacturers, 
and it is probable that the energy and enterprise of 
Mr. Westinghouse will make itself manifest by an 
extension of electric lighting, and the installation 
of central stations, both for light and power trans- 
mission, in many directions, in addition to the mere 
manufacturing and supply business which the new 
company has been formed to develop. 
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The New Tay Bridge. By Crawrorp Bartow, B.A., 
M.I.C.E. (46 Pages+23 Plates.) London: E. and F. 
N. Spon. 1889. 

Tuts large and handsome work is a slight enlarge- 
ment of lectures delivered at the School of Military 
Engineering at Chatham. The work opens with a 
slight sketch of the history of iron bridges, ending 
with the introduction of steel. It is perhaps natural 
that prominence should be given to the important 
share contributed by the authors eminent grand- 
father and father to the advancement of the science 
of their construction. Then follows a short account 
of the old bridge and of the terrible accident wherein 
the thirteen central spans, along with the train 
that was crossing them, were engulfed in the river 
in the severe storm of December 28, 1879. The 
causes of the disaster are also reviewed. 

The new Tay Bridge is quite an exceptional 
bridge. It is the longest in the world, 10,711 ft. 
in all, whereof 8396 ft. are straight, and 2315 ft. 
form nearly a quadrant of a circle. It contains 
85 spans varying from 50 ft. to 245 ft., comprising 
4 brick arches, 2 iron arches, and 79 iron girders of 
various sorts and sizes. 

The magnitude of the disaster to the old bridge 
attracted so much public attention that it appeared 
prudent to introduce no novelties into the design, 








which was therefore designed of wrought-iron, 

almost throughout, in preference to the then (1881) 

somewhat new material, steel. 

The new bridge is parallel to the old, and is 
60 ft. lower down stream ; its piers are in line 
with the piers of the old bridge, except in the 
a portion, wherein there is some radial 

isplacement. The new bridge is far stronger 
and far more stable than the old bridge in 
many ways, e.g., the platform at the centre is 
only 77 ft. above high water, the piers are sunk 

20 ft. into the bed, and have been tested by load- 

ing to 33 per cent. over full load, the width is that 

of a double line of rail, and the piers are constructed 
of wrought iron above water ; in the old bridge the 
elevation was 88 ft., the piers were sunk only 10 ft. 

and were not tested, the width was only that of a 

single line, and the material was cast iron. 

The construction and erection of the new bridge 
are perhaps of more interest than the design. 
The apparatus used in sinking the foundations was 
very ingenious: it was a sort of pontoon which could 
either float, or stand firm on huge legs resting on 
the river bed ; this served as a stage and workshop 
for floating out and then sinking the piers. The 
mode of erection of the various girders is also 
very interesting from the variety of appliances and 
methods used. The whole of the sound girders of 
the old bridge (except the 26 that fell in the great 
accident) were simply shifted over the 60-ft. in- 
terval bodily sideways on to the new piers. The 
new girders required were all erected on land. 
The 26 largest (245 ft.) were all floated out at high 
water to their spans and hoisted gradually up the 
piers on the top of which they finally rest. The 
rest were carried out on special trucks along the 
old bridge or new bridge as convenient, the transfer 
being effected with the help of boats carrying lofty 
trestles on which the girders were temporarily laid. 

A parapet 5 ft. high has been provided as a wind 
screen to prevent the wind getting underneath a 
passing train. In computing the stability of the 

iers a wind pressure of 56 lb. per square foot has 

een allowed for ; details are given of this calcula- 
tion, showing a great margin of safety. 

No cross-girders are used ; the flooring is of cor- 
rugated steel throughout ; the ballast and sleepers 
are laid direct on this. 

The final testing of the girders is described ; the 
results are most satisfactory. Some interesting 
experiments with a seismograph are described, show- 
ing a merely trifling vibration. 

The bridge-building occupied five years in all, 
and cost 670,000I.; it now passes 104 trains a day. 

The work is hereto got up, and excep- 
tionally well illustrated with twenty-two fine photo- 
lithographs. 
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NOTES. 
A New SwepisH EXp.osive. 

In Sweden, which boasts being the Fatherland of 
modern explosives, a considerable amount of time 
and attention is constantly given to experiments 
in this direction, and an engineer, Mr. J. W. 
Skoglund, has recently invented a new explosive, 
which so far has given great satisfaction. It is 
called ‘‘ grey powder” (Swedish grakrut), and has 
during the summer been tested at Rosersberg Gun- 
nery School, in addition to which it will be further 
tested in the course of the present month by a 
special commission, and to a considerable extent 
for comparison with a Belgian powder called 
poudre de papier. It has also been accepted for 
trials at the fleet. According to the ofticial reports 
the grey powder has been used with 25-milli- 
metre as well as with Nordenfelt’s machine guns. 
The former has, with 70 per cent. of the new 
powder against 100 per cent. (or the usual charge) 
of ordinary powder, gives a 33 per cent. greater 
initial velocity, without the pressure in the gun 
being increased more than 5 per cent. With 
62 per. cent. (ordinary charge weight) of grey 
powder, the initial velocity was increased with 
24 per cent. without any perceptible increase in 
pressure. With a charge of 74 per cent. (ordinary 
charge weight) the initial velocity was increased 
40 per cent., without the gun being subject to 
any undue pressure. With regard to the important 
question of smokelessness, the report states that 
while with Nordenfelt’s machine guns smoke of 
ordinary powder remains for twenty-five seconds, 
the grey powder only leaves a transparent steam, 
which is only visible for five seconds. 


Baku not Dryine Up. 

It is satisfactory to learn, on the authority of 
M. Gulishambaroff, that there is not the slightest 
ground for the absurd rumour, set in circulation by 
the acting consul at Batoum, that the Baku oil 
supply had begun to show signs of exhaustion. 
M. Gulishambaroff is the chief petroleum adviser 
of the Russian Government, and during the last 
ten days has been conducting an investigation into 
the oil industry of this country, in conjunction with 
Mr. Marvin. Having only just arrived from Baku, 
after one of his regular official visits, he is in a 
position to speak with authority on the position of 
affairs in that quarter, irrespective to that general 
knowledge of the Baku industry from the earliest 
time of its European development, which has 
resulted in the publication of so many books on the 
subject. So far from there having been a ‘‘ cave in” 
of the supply, there has really been a “ shut 
down ” of a large number of wells, to check a waste- 
ful over-production. Instead of 500 only 200 wells 
have been at work this autumn. Moreover, in 
order to put a stop to the waste of oil on the 
surface, the Russian Government has been lately 
discouraging the commencement of new wells out- 
side the present limit. Administrative action of 





this sort has long been advocated by Marvin, and 

















Oct. 11, 1889. ] 


ENGINEERING. 


435 








other non-Russian writers, as well as by Russians 
themselves. It is no uncommon thing for a native 
of Baku to tap a supply of 20,000,000 gallons of oil 
and waste 19,000,000 out of it, simply from want 
of foresight in providing a cap for the well, or by 
the omission to arrange for surface storage. Waste 
of this character has become such a scandal that to 
check it the authorities now seize a well that is not 
properly managed and empower the neighbouring 
well owners to gag the supply at the culprit’s cost. 
In view of the rapid increase in the demand for 
petroleum it is a satisfaction to know that Baku is 
as prolific of oil as ever. The oil trade is rapidly 
assuming such gigantic proportions that for many 
a year there will probably be ample room for 
America, Russia, and Burmah, as well as for the 
minor fields that will in time furnish a supply for 
the world’s market. But, in any case, petroleum 
ought not to be wasted as it has been at Baku, and 
it will be a good thing for Russia when the more 
careful and economical methods of America are 
adopted in the Caspian region. 


Russtan Navat Po.icy. 

A warm discussion is now going on at St. Peters- 
burg in regard to the present policy of the Minister 
of Marine. Since the German fleet assumed serious 
offensive proportions, Russia has devoted her atten- 
tion largely to vessels intended to defend the Baltic 
from a descent by the Teutons. It is this which 
is now being called into question. Russia, it is 
argued, ought to continue the réle of a cruising 
naval power she adopted in 1878, which, it is 
alleged, led to such satisfactory results. A defen- 
sive armament can be easily improvised after an 
outbreak of war, whereas it is a difficult matter for 
Russia to quickly construct ocean-going cruisers 
and place them in proper predatory positions when 
war has been once declared. So long as wooden 
vessels were used, Russia, owing to the possession 
of a large supply of cheap timber, hemp, and canvas, 
was able to improvise and maintain powerful fleets. 
The introduction of heavy ironclads put her at a 
disadvantage, because she had but a limited supply 
in the Baltic of iron, coal, and cheap labour. The 
war of 1876 revealed that the attempt to found an 
ironclad fleet had practically been a complete failure. 
The adoption of torpedoes, however, and the pur- 
chase of cruisers in America somewhat rehabilitated 
Russia’s naval prestige. After the war she esta- 
blished the largest torpedo flotilla in Europe, and 
got ahead of England in the matter of rapid heavily 
armed cruisers. This advantage the apathy of our 
own Admiralty in pushing the torpedo and cruiser 
branches of the service enabled her to retain until 
1885. Since then England has made such strides 
in both that Russia has become completely dwarfed, 
and no longer holds a front position, even on paper, 
asa naval power. It is the consciousness of this 
that is now causing so much talk in Russian naval 
circles. To attempt to beat Great Britain in iron- 
clads and torpedo boats is a hopeless matter, but 
much alarm and injury may be caused by maintain- 
ing in constant position at advantageous points 
abroad cruisers ready to prey on British commerce 
in the event of war. Seeing that Russia possesses 
no ports or coaling stations, except in the North 
Pacific, this is not such an easy matter as the critics 
of the Minister of Marine appear to imagine ; but 
it is difficult to find any other solution of the ques- 
tion as to how Russia, in these days of costly arma- 
ments, can keep to the front with her limited naval 
financial resources. 


Tue New First-Ciass Cruisers. 

After having the tenders in hand fora month 
the Admiralty have come to a decision regarding 
the new first-class cruisers to be built by private 
firms. It was originally intended to have six built 
in private yards, but orders for only three have 
been placed, and for the present, it is said, nothing 
further is to be done with the others. It has been 
an open secret for some time that the prices asked 
by builders were higher than the Admiralty wished 
to pay, and there can be no doubt that the delaying 
of the construction of three vessels is due to this 
cause. The orders now placed have been distri- 
buted as follows: One to the Thames Iron Com- 
pany, a second to Messrs. Earle, Hull, and the third 
to Messrs. Napier, Glasgow. At present three 
vessels of the same type are building in the 
Royal dockyards, one each at Chatham, Devon- 
port, and Portsmouth, and the engines for two 
are being constructed by the Fairfield Com- 
pany, and for the third by Messrs. Earle. 


These first-class cruisers are improved Merseys. 





They have been designed to carry an armament 
similar to the Blake and Blenheim; but are smaller 
and not so speedy. Their leading dimensions are: 
Length, 360 ft.; breadth, 60 ft.; displacement at 
23 ft. 9 in. draught; 7350 tons. The propelling 
engines are to be of the tri-compound type, with 
cylinders 40 in., 59 in., and 88 in. in diameter by 
4 ft. 3 in. piston stroke. Working under a steam 
pressure of 155 1b. to the square inch and with 
forced draught in operation, the engines are to 
indicate 12,000 horse-power, giving the vessel a 
maximum speed of 20 knots on the measured mile, 
and of 18 knots continuous steaming at sea ; and 
under natural draught 18 knots on measured mile, 
while 7200 indicated horse-power is to be main- 
tained during a twelve hours’ trial at sea. The coal 
endurance is to be 10,000 knots at 10 knots an hour, 
and 2800 knots at 18 knots. The armament is to be 
two 22-ton guns (bow and stern chasers), ten 5-ton 
guns, twelve 6-pounder quick-firing guns, and four 
torpedo tubes. The protective deck, which was 
preferred to the armour belt in the Australia class 
of cruisers, extends throughout the length, is of 
steel, and has a maximum thickness of 5in. This 
covers the vitals of the ship and the magazines. 
Special arrangements are also made for the protec- 
tion of the ammunition during its removal from the 
magazines to the guns. Some of the cruisers will 
be wood-sheathed and copper-bottomed for service 
in distant parts where docks are not available. 


THE ELECTRICAL ENGINEERING EXHIBITION AT 
EpInBurcH. 

The proposal to have an exhibition at Edinburgh 
to signalise the opening of the Forth Bridge, and to 
which we made reference in our issue of June 21, 
has met with good support, and the arrangements 
are progressing satisfactorily. The Board of Trade 


license sets forth that the Exhibition is ‘‘ of engi-| ¥ 


neering, inventions, manufactures, products, in- 
dustries, and material resources of all nations, and 
of the machinery and appliances relating thereto, 
and of all articles illustrative of science and art ;” 
but the particular branch of engineering to be more 
distinctly illustrated is electricity in all its applica- 
tions. There can be no doubt that such a display 
will prove exceedingly interesting and suggestive 
at a time when this power is being applied in so 
many directions and for so many purposes. The 
site chosen for the Exhibition is an admirable one. 
It is in the district of Merchiston, in the outskirts 
of the city, and commands a beautiful view of the 
Pentlands. There is almost limitless room in ad- 
joining fields for sports, which now form an attrac- 
tive feature of exhibitions, as evidenced by the 
Glasgow Exhibition last year and by the great High- 
land gathering at Paris. The site has the great 
merit, too, of easy access. It is bounded on the 
north by the Caledonian main line, which gives 
direct communication with Glasgow and the west ; 
and a special Exhibition station is to be provided. 
This line is connected with the London and North- 
Western. The suburban railway of the North 
British Company intersects the grounds, and special 
stations will be made. This brings almost all the 
outlying districts of the city and the town within 
ten minutes’ railway ride of the Exhibition, The 
Union Canal skirts the grounds on their south 
boundary, and thus a ready water supply for 
boilers, &c., is provided. Advantage is also to be 
taken of the proximity of the canal to have a 
service of electric barges running between the canal 
basin at Port Hopetoun and the grounds, which 
will serve the purposes of traffic, and at the same 
time demonstrate one of the applications of elec- 
tricity. Railway sidings into the work will greatly 
facilitate the transit of exhibits, andno street cartage 
will be required. Mr. W. A. Carter, of the firm 
of Messrs. Carter and Penman, is preparing 
plans. According to present arrangements two 
bridges will be constructed across the suburban 
railway. On the one side of the railway there will 
be a large building, oblong in plan, for machinery 
and electrical appliances, with the boiler shed in 
juxtaposition, while on the other side of the railway 
an annexe ofsimilar arrangement will be constructed, 
if found necessary, together with the main building 
for general exhibits, which is to have in the centre, 
at the main entrance, a concert-hall, while in an 
annexe at the north-eastern side will be courts for 
artisans’ exhibits, women’s industries, and for 
refreshment rooms. There will be the usual out- 
buildings, and the grounds will be laid out in par- 
terres of flowers. So much for the constructive 
department, As to the organisation, a committec 








has been formed in London for the purpose of 
interesting the citizens of London, and Sir Henry 
Isaacs, the Lord Mayor elect, is president of this 
committee, and is one of the vice-presidents of the 
Exhibition. Sir George H. Chubb is the executive 
chairman of the committee, and the offices are to be 
at 3, Queen Victoria-street, S.W. On Thursday 
this week the Lord Provost, magistrates, and city 
councillors of Glasgow received a deputation from 
the executive committee of the Exhibition, the 
object being to enlist the co-operation and support 
of the corporation in arousing the interest of the 
peo le in the west of Scotland. There is every 
ikelihood, therefore, of the powerful influence of 
Glasgow engineers being secured. The guarantee 
fund is now close upon the sum fixed by the execu- 
tive as the minimum. The offers of support from 
many quarters have been so liberal, it is said, as to 
encourage the belief that the Exhibition will sur- 
en the last Edinburgh display in several respects. 
t promises to be more pretentious than at first con- 
templated. 


RAILWAY ENTERPRISE IN SCOTLAND. 

At the present time the activity in railway con- 
struction in Scotland is very great, and important 
announcements were made at the meetings of the rail- 
way companies held this week. It is beyond our 
province to deal with finance, but it may be stated 
that the receipts of the companies showed a great 
increase, and that the dividend satisfied the share- 
holders. It is interesting to note that in the three bi 
lines the amount expended on the maintenance o 
fixed and rolling stock and the locomotive expenses 
amounted to 890,000. The amount which the com- 
panies have yet to spend on capital account—that is, 
on extensions—is not great, except in the case of the 
Caledonian, where the total is 3,190,229/. The North 
British have only 722,365l. of new work authorised and 
et to be completed. Of course they have now got 
their Forth Bridge, which is in a forward state, giving 
them a direct road to Perth. 

The subject, however, which is of the greatest 
moment at the present time is the amalgamation of the 
Glasgow and South-Western and the North British Com- 
panies. The Caledonian Company has recently been 
making great strides and establishing lines to impor- 
tant districts, notably to Ayrshire, where they are 
completing a line to Ardrossan, a town which, with its 
reconstructed harbour, now in progress of execution, is 
destined to become one of the leading shipping ports in 
the west of Scotland. The Caledonian have also 
decided to buy up the Wemyss Bay Railway, which 
gives them a good enger connection with the 
coast, in addition to the Gourock route lately con- 
structed and described by us. This line has been 
attended with great success this season. Although 
the North British had running powers over 
many of the Glasgow and South-Western lines, and 
vice versd, still there were difficulties in the way of 
meeting Caledonian opposition. Duplication of trains 
and traffic expenses naturally reduced the profits. The 
amalgamation means that the North British will be 
able to have direct communication between the east 
and west and the south-western ports, including 
Ardrossan, so that coal may be taken by them from the 
east and Lanarkshire to the Ayrshire ports as well as 
Glasgow. It is the intention of the North British 
to afford special facilities between the east and 
west. Besides, the Glasgow and South - Western 
route to the south is very direct, connecting with 
the Midland. The Glasgow and South- Western 
shareholders will, it is expected, get 4 per cent. 
preference stock in the North British. It is thought 
probable that when the amalgamation is given effect to, 
the Glasgow and South-Western may make a direct 
route to Largs on the Ayrshire coast, by a junction 
from Kilmalcolm through the Brisbane valley. The 
route would be the most expeditious to the outer ports 
on the Firth. This combination with the new route to 
the north ria the Forth Bridge, will, it is expected, 

ive the North British a fillip in opposing the Cale- 

onian. The work in connection with the approaches 
to the Forth Bridge is progressing, and it is thought 
it will be completed in the principal sections by the 
end of the year. The bridge itself will be connected in 
a day or two, At Glenfarg, perhaps, they may not 
finish the work before the beginning of next year. Of 
the excavations about 100,000 cubic yards have still to 
be removed. Only three bridges have now to be built, 
the others are being finished. The whole of the 
mining in the south tunnel has been completed, and 
310 yards of side walls and 50 yards of arching have 
been built, leaving 208 yards of side wall and 
468 yards of arching to do. In the north tunnel 
382 yards of arching and side walls have been com- 
pleted. Only one of the nine miles of the permanent 
way has been laid. Some of the other schemes may 
be enumerated. The ey undertaking of the 
Caledonian Company is the Glasgow Central Railway, 
which runs through the city from east to west in tunnel 
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for six of the seven miles of its length, passing under 
the leading thoroughfares. The sewer contracts will 
be fixed in a day or two, and after that the specifica- 
tions for the work will be in the hauds of contractors. 
We some time ago described some of the features of 
the line, so that it is not necessary here to enlarge 
on the subject. The estimated cost of the railway is 
1,131,000/. The North British Company are extending 
their main line in the city further east to Bridgeton, 
which takes them to one of the districts of Glasgow 
where numerous factories are situated. The con- 
tract has been let to Messrs. Young, Bath-street, 
Glasgow, and the work is being proceeded with. A 
line of even more importance, which will ultimately 
become part of the North British system, is that known 
as the West Highland Railway. It will leave the 
North British line at Helensburgh, passing along the 
Gareloch, Loch Long, Loch Lomond, and over the moors 
of Argyleshire and Inverness to Fort William, a dis- 
tance of 110 miles. The contract in this case has also 
been let, and the work will be commenced shortly. 
A short line is to be made from Crieff, in Perthshire, 
to Comrie, and thence it will probably go to Lochearn- 
head, joining the Callander and Oban line. These, 
with other small lines projected, clearly indicate that 
the activity in Scotland is likely to continue for a con- 
siderable time. Various schemes, too, are spoken of 
as likely to be promoted in the next session of Parlia- 
ment, but we prefer not to deal with conjectures. 

The contract for the first section of the work of 
intercepting the sewers in connection with the 
Glasgow Central Railway, has been let to Messrs. 
John Paterson and Son, 5, Dixon-street Glasgow. 
The work is said to cost about 45,000/. It includes 
the intercepting of the main sewers in the upper part 
of the city and the constructing of new sewers of brick 
and concrete varying in diameter from 3 to 7 ft., lead- 
ing to a point further west and there discharging them 
through an outfall 10 ft. by 7 ft. 





THE EXPLOSION OF A MAIN STEAM 
PIPE AT DEPTFORD. 
To THE Epitor OF ENGINEERING. 

Sir,—Under the above heading there appears in your 
issue of August 30th a letter from Mr. John Swift, to 
which I would call attention. In reading the Board of 
Trade report I fail to see subject-matter for much discus- 
sion, The pipe was not a good one, and Mr. Woodthorpe 
has not been afraid to say so, and to prove his case has 
carried out a series of most valuable experiments, which 
are detailed in the report. 

Now, Sir, I would ask if we are to understand Mr. 
Swift as a coppersmith ; from his previous letters I 
imagined he was not, but his last letter distinctly says he 
‘*served seven years and practised nearly thirty.” But 
whether this is so or not, I would ask him where 
the unequal expansion would come in vertical steam 
pipes of practically uniform thickness, either copper or 
iron, when in every-day use as a thoroughfare for steam, 
with drain pipes in order; if drain pipes are neglected 
can any pipe be considered safe? No doubt there is 
truth in his having seen labourers testing pipes, so have J, 
but not in such shops as do high-class work, such as the 
case in question, Such statements, when unqualified, 
are certainly unfair to first-class firms. As one who 
has during the last twenty-three years tested hundreds of 
boilers to pressures varying from 80 1b. to 300 lb., I must 
protest against his insinuations as to boiler testing. They 
may possibly apply to some limited field in which he has 
had an experience, but I say most emphatically that such 
sractices do not prevail in our best shops in London, 
Eenteatine, and the Clyde, which places, along with a few 
other towns, may be considered the recognised seats of 
boilermaking for the world—locomotive, marine, or sta- 
tionary. Strong men are not put to pump up faster than 
the water runs out, and test pressures are not maintained 
‘only for a moment,”’ but for thirty to sixty minutes with 
no visible reduction of pressure. If his assertions are 
correct, what frauds boilermakers and inspectors must be, 
to be frequently signing certificates of tests in accordance 
with specifications. Such statements from one of “thirty 
years’ experience” are misleading and should be proved 
or withdrawn. His expostulations as to thicknesses and 
pressures of forty years ago are fallacious. Was copper 
and its manipulation so fully understood then as now ? 
He himself knows that boilers 7 ft. in diameter for 35 Ib. 
pressure were made of 4-in. plate forty years ago, and 
now the same thickness is used, approved, and insured 
for 89 lb., while steel, really ingot iron, of § in. thickness 
does the same work. But have we the same disposition 
of material? Certainly not. The ‘ ‘ool of his own in- 
vention” must be a wonderful tool, indeed, if it will 
measure the pitch of rivets after they are put in, but if he 
has only measured the heads, well, a common rule will be 
found to be quite near enough to measure rivet heads. 
As to the testing of copper pipes, I presume that pipe in 
question would be worth about 15/. ; could it not be satis- 
factorily tested for less than 30s.? Does the value of 
copper influence the cost of testing? His conclusion 
that when our coal supply fails something else will be 
found, is like Micawber’s sanguine expectation of some- 
thing turning up. 

Trusting you may find space for me to rebut Mr. 
Swift's charges, 

I am, Sir, yours very truly, 
SaMUEL Boswe.t, 


38, Vere-street, Salford. 





THE STRIKE AT SILVERTOWN. 
To THE Epitor or ENGINEERING. 

Srr,—As misleading statements are being circulated 
with reference to a strike at our Silvertown factory, we 
ask you to give publicity to the particulars of weekly 
wages paid by us up to September 14 last, which will be 
found to compare favourably with those paid for similar 
work in any part of England. 

Pay. 


26s. 3d. 
33s. 7d. 


Hours. 
Labourers (including yardmen 
and stokers) ... oo bas 
India-rubber departments 
Cable, wire covering, battery, 
gutta-percha, electric light, 
and general departments... 60 =. 28s. 1d. 


No able-bodied labourer employed by us received less 
than 4d. an hour. The above payments do not include 
those made to foremen, clerks, and skilled mechanics of 
various classes, who of course draw much higher wages. 

We employ a considerable number of women and boys, 
who are not included in the above statement, but who are 
paid on a scale proportionate to that of the men. 

The workpeople are practically in permanent employ- 
ment, their weekly number not varying much during the 
year ; and our workshops are large and well ventilated 
and lighted, and our appliances of the best. 

Our factory is in the neighbourhood of the docks, and 
the recent strike there appears to have unsettled the 
minds of some of the workpeople. The majority of them, 
however, have been intimidated into leaving their work, 
having when going to their meals to pass through a crowd 
who hissed and groaned at them and used violent 
language. In some cases they have been hurt, but will 
not give evidence lest worse should befall them. 

Yesterday about 115 women who were satisfied with 
their pay left work under intimidation ; and there are 
now about 1600 workpeople thrown out of employment, 
leaving only 250 still at work. 

I am, Sir, your obedient servant, 
Wa. J. Tyier, Secretary. 

106, Cannon-street, London, E.C.; October 4, 1889. 
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EFFICIENCY OF STEAM JACKETS. 
To THE EpitorR oF ENGINEERING. 

Sir,—It seems to me that the ordinary theory of the 
steam jacket—if there be a theory at all—does not give a 
clear idea about its action. The practical value of a 
jacket is naturally not the same for all kinds of engine 
arrangements. In some cases it may be of little value, 
yet in the ordinary non-compound or single-compound 
condensing mill engines its usefulness is beyond doubt. 
In the following I will try to point out the chief reason of 
jacket efficiency. I intend to do so without calculations, 
for I only want to deal with well-known quantities and 
pe perm in steam engine practice. As a typical case 

will take a non-compound condensing engine. 

I have learned from the calculation and the diagram of 
exchanges of heat in a steam engine between metal and 
steam by Professor Dwelshauvers-Déry, also published 
in ENGINEERING, vol. xlvi., page 99, that the conditions 
of the common steam cylinder with, say, 40 per cent. 
initial condensation, are the same as an arrangement of a 
theoretica] steam cylinder with 0 per cent. initial conden- 
sation, utilising 60 per cent. of the boiler steam, and an 
extra steam pipe blowing the other 40 per cent. directly 
into the condenser. At the beginning of exhaust there is 
in the common cylinder a mixture of steam and water. 
Both go to the condenser, but the latter firstly re-evaporates, 
cooling the cylinder. The loss of this heat is very large 
on account of its being latent heat that is to be supplied. 
It is nearly the same as the quantity given to the walls 
by initial condensation. If it were possible to remove the 
water in liquid form, and let only dry steam pass to the 
condenser, the cylinder would not be cooled by its evapo- 
ration. Consequently the initial condensation during the 
following stroke would be less. Now I consider that the 
ordinary jacket partially enables this water to be thus re- 
moved, because the jacket water passes away, and needs 
not to be evaporated. This is not really the case, because 
it is not the same water, but in considering only the quan- 
tities of heat it has the same result. 

To put the matter in a more complete way, we may say 
that at each stroke there is admitted intc the cylinder a 
quantity of steam, of which 60 per cent. serves for the 
transforming of heat into mechanical energy, while the 
other 40 per cent. are only wanted to heat the walls tem- 
sorarily, in order to permit of the transforming process. 

t is to be noted that this mode of supplying heat in the 
beginning is the only cause of the cooling at the end, 
which again determines the next initial condensation and 
soon. So it is clear that a smaller quantity of heat de- 
posited in the cylinder walls from the outside, without 
the necessity of being removed durectly afterwards, must 
be more effective. Therefore, it needs no further expla- 
nation that in this way must be regarded the effect of 
the constant outside heat supply of a steam jacket. 

The chief reason of steam jacket efficiency is to be 
found in the fact that the jacket water needs not to be 
evaporated. Thus, 1 Ib. of water going into the cylinder 
by initial condensation, is wasted with six times the heat 
that is wasted by 1 Ib. of jacket water. This economy is 
large enough to supply the little increase of loss by radia- 
tion on account of the larger circumference, and means 
higher temperature of the walls. On the same principle 
is to be explained the action of heating receiver steam 
indirectly. 

It stands to reason that all water introduced directly by 
the steam pipe only increases the quantity to be evaporated 
later on durmg exhaust, so that it is at all events necessary 
to introduce dry steam. In the same way it is evident that 
the steam consumption of slide valve engines with large 





cooled surfaces must be more than that of Corliss engines 
and the like, where the cooled surfaces are smaller. 

If this way of looking into the matter proves to be the 
right one, I can take it more generally as to the mean 
higher temperature, or in other words, the total quantity 
of heat constantly deposited in the material of the cy- 
linder. I need only speak of three well-known pheno- 
mena in steam engine practice. 

1. In starting a totally cold engine, which seldom 
occurs, the quantity of initial condensation is enormous, 
so that no engineer will start before having heated the 
cylinder in the ordinary way. Here the mean tempera- 
ture of the walls is very low. 

2. Working under ordinary conditions the initial con- 
densation is less; the mean temperature is higher than in 
the preceding case. 

3. The jacketted cylinder has less initial condensation 
= the unjacketted one. The mean temperature is still 

righer. 

Going on in this way theoretically there is a minimum 
high temperature at which the initial condensation will 
become zero. I know that absolutely dry steam proves to 
be injurious to the cylinders, but it is to be questioned 
whether the ordinary jacket temperature is the maximum 
to which cylinder walls should practically be heated. 

J. G. F. Rooker, 
Mechanical Engineer to the Netherland Yeast 
and Spirit Manufactory. 

Delft (Holland), September 26, 1889. 





THE PROPOSED FLORIDA SHIP CANAL. 
To THE EDITOR OF ENGINEERING. 

Sir,—My attention has been called to a very pertinent 
paragraph in your issue of September 6, page 279, in 
which you point out the very small inducement for such 
an expenditure as 60,000,000 dols., in connection with a 
proposed ship canal across the peninsula of Florida, &c. 

Competent experts reported long since on this project 
to the Legislature of Florida, and practical engineers, 
Jamiliar with the locality of the proposed canal, have 
computed the cost as likely to be, not ‘*60,” but from 
**100 to 150,000,000 ;” to such figures your comment 
applies @ fortiori. But there is another and much 
graver consideration in connection with the proposed 
project, viz.: The existence of a company formed for the 
purpose of carrying out (in their entirety) the plans (for + 
steamboat and barge canal) prepared by one of the most 
eminent engineers in America, General (. A. Gilmore, 
under direction from the National Government. 

This canal, located after careful surveys by Govern- 
ment engineers, is designed to convey the whole of the 
enormous traffic of the Mississippi Valley to the Atlantic 
seaboard (and can, if desirable, be adapted to sea-going 
ships and steamers), while the cost will not exceed 
20,000,000 dols. 

It seems therefore quite impossible for any other canal 
(especially one costing some ten times the amount of our 
canal (designed for the Government by their most 
eminent engineers) to compete successfully with it, 

Yours very respectfully, 
ALEX. Curtis, Sec. 

Miles Building, Broad-street, N.Y., Sept. 17, 1889. 








ON THE ACTION OF SAILS. 
To THE Eprtor OF ENGINEERING. 

Sir,—There is scarcely any part of technical science 
more neglected than that of aerodynamics, notwithstand- 
ing the fact that this science is of the greatest importance 
in correctly understanding the action of sails, which for 
thousands of years have been the principal means of pro- 
pelling ships. Even at the present time it is very doubtful 
if sailing ships (properly rigged, and especially of the fore- 
and-aft type) could not regain their supremacy for long 
voyages, for wind power cannot be neglected, as it is 
a power given gratuitously. A fine sailing ship is able 
to perform about 50 per cent. of the work of a steamer on 
long voyages, and would perform still more if rigged in 
due ress sac with s-ientific principles, and if furnished 
with proper auxiliary power for calm weather, in which 
latter case a sailing ship is utterly helpless and can be 
driven by a current in any direction. 

Having occupied myself for many years with aero- 
dynamics, I desire to state some few rules respecting it : 

For normal impact, general atmospheric pressure and 
temperature 0, the formula for the pressure or resistance T) 
of the air striking with a certain velocity v on a plane 

1.11 


area A is: T,=q A 2”; 1.11 is an exponent denoting how 
the pressure varies with the size of the area A expressed 
in square feet—the larger area being similar to the unit 
area—q is a coefficient varying with the velocity v.  T, is 
also expressible as a function of the mass M of the air 
striking and of the rarefaction a on the rear side of the 

id Y v 
surface, that is: T;=g A v?=M v+a, where M=~ > 
7 is the weight of one cubic foot of air, or about ;; lb., 
g is the acceleration of the gravity; the effect on 
the windward side of the surface would be conse- 


quently Mv = YA v= ay A 2’, if nothing ae lost. 


g a 
For practical purposes the formula T; =q A 7? is the 
most convenient, and the values for q are: When v is 
about 20 ft. per second, g = 5)5; v about 60 ft. per second, 
q= xiv; v about 100 ft. per second, g= 3h). At 400 ft. 
per second the resistance commences to vary with the 
cube of the speed, and by the velocity of the sound at still 
higher powers. This comparatively at increase in 
resistance arises from the rarefaction behind a surface 
with sharp edges. When a body is interposed, such as with 
flat cylindrical projectiles, the resistance is much smaller, 
because the air is better able to fill up the rarefaction on 
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the rear side. The said formule apply especially to plane 
areas of canvas expanded tightly over a frame ; curvature 
against the wind increases the resistance greatly. 
The importance of the exponent 1.11 in the formula T,= 
1.1 


M v+a=qA 2? can best be shown by an example: Sup- 

pose a big sailing ship had a sail area of 20,000 square feet, 

distributed on twenty sails of square shape of an average 

of 1000 square feet each, then the total normal pressure 

with a wind velocity of 20 ft. per second, would be T,= 
1 


sho - 20. 1000 . 400 = 34,400 lb., but if it was possible to 
comprise the whole sail area in one square sail the same 
pressure would be obtained by 15,000 square feet. 

When a surface turns round an axis, there is one point 
of the greatest importance, namely, the point of effort, in 
which the whole resistance of the surface is supposed to be 
concentrated. For a rectangular surface turning round 
one of its sides, the point of effort is at a distance of three- 
quarters of the length of the other side from the axis, and 
when now the circular speed of this point is compared 
with the rectilineal speed of the same surface, moving 
normally to its own extension with the same speed as the 
point of effort, then it is found that the resistance is about 
three times greater for the surface turning round its side. 
When, therefore, v signifies the speed of the point of 2 


under the said circumstances, q in the formula T, = q Av? 
has to be multiplied by nearly three. The increased 
resistance of a turning surface is due to the centrifugal 
force, which rarefies the air on its leeward side, whereas 
on the windward side the air has a tendency to move 
inward towards the axis, because the pressure decreases 
that way, and the centrifugal force cannot therefore 
remove the air from that windward side. 

In connection with this it should be mentioned, that 
when a tube is fixed perpendicularly to a hollow axle (the 
air in both communicating) ; then, when the axle revolves 
the end of the tube will describe a circle ; when one end 
of the hollow axle is shut, while the other communicates 
with a manometer, it will be found, as Captain Rung of 
the Danish artillery pointed out, that the rarefaction in 
the tube exactly follows the law of the centrifugal force, 


when in the formula g, “*-, m signifies the mass of air 


in the tube, 7 the length of the tube, and v the velocity at 

its end, q, is a coefficient. The rarefaction on the leeward 

side of a revolving surface was found in a similar manner. 
1.11 


In the formula T, = q A 2? just mentioned, g is about 
sho for speeds about 50 ft. per second, and comparing this 
with the formula for the resistance of a surface in water, 
which is 1.1 A 2”, it is seen that the resistance of the air 
is about twice as great as the relation between the specific 

ravities of air and water which is +}, (still it is not 
cnown if the formula 1.1 Av? holds for as great a speed 
as 50 ft. per second, and if nothing was lost by blows and 


vibrations the resistance of the water would be” A 1?= 


2 A v2, where 7 is the weight of a cubic foot of water=64.8, 
and in addition to this comes the rarefaction on the rear 
side). The air rebounds on account of its elasticity, and 
gives a high resistance in proportion to the mass moved, 
wherefore the efficiency of a centrifugal fan is very much 
inferior to that of a centrifugal pump, while for the same 
reasons revolving sails can obtain higher efficiency than 
any other propeller. 


The formula T,;=q A v?=M v+a gave the resistance of 
the air for normal impact or for an angle of incidence 
a=90, but this case is unusual for sails; the angle of inci- 
dence of the resultant wind upon a sail is generally 
small and on a close-hauled sail often not more than 
10 deg. When now the air impinges upon the same 
surface as previously, but under an angle of incidence a 
smaller than 90, see Fig. 1, then the mass of air strikin 
is reduced to M sin a, and the component of the win 
velocity normally to the surface is v sina; the normal 
effect of the striking air is consequently only M ¢ sin? a, 
but the whole normal pressure is in reality | =Mv sin? a 
+a where the pressure resulting from a, or the rarefac- 
tion exceeds the thrust resulting from M v sin?a many 
times, when the angle of incidence is small. The rare- 
faction on the leeward side of a close-hauled sail is pro- 
duced similarly to the rarefaction in a closed funnel or 
pipe, namely, by the suction from the wind passing over 
its edge, the boltrope of the sail corresponding to the 
edge of the funnel; the air on the leeward side of the 
sail, therefore, moves in the opposite direction to that 
on a windward side, as shown by the arrow. (The eddy 
wind. 

For practical purposes the following formule may be 
used : vf as previously, the normal pressure on a sail is 
denoted by Tj, when the angle of incidence a is 90 deg., 
then for angles of incidence between 90 and 20, the normal 
pressure T (consisting of Mv sin? a and a, see Fig. 1) is 
about T= sina T,; fora = 15 it is T=1.2 sina T, and 
for a about 6 deg., T=1.5 sin a T). 

The relation between the resistance in the wind direc- 
tion r, see the figure, and the normal pressure T, is very 


r . . 
nearly p= sine, for a plane surface, while for a surface 


P 1 ° ‘ ° 
with about the same curvature as a sail or a bird’s wing 
we have, 

r 2-sina 
TT, of sinka 
for values of a greater than 20 deg., while for values of 
a smaller than 20 deg., the friction becomes greater in 
proportion to the normal pressure, so we must put 
- sin 
a 2 a 


‘ 


a/sin* a 








where k = 0.8 for a about 12 deg. The application of 
these formule on a practical case can easily be given : 

A yacht of 150 tons displacement makes in a fresh breeze 
of 22 ft. per second, a speed of 7.5 knots, or 12 ft. per 
second by sailing four points from the wind ; by which 
the resultant wind becomes 31.5 ft. per second, making 
an angle of 30 deg. with the keel. The foot of the main- 
sail makes an angle of 10.5deg. with the keel, but the 
average angle of the sails with the keel is 14 deg., at 
which the angle of incidence of the resultant wind on the 
sails becomes 16 deg., the sail area is 4500 square feet, 
and let us, for the sake of simplicity, consider this con- 
centrated in one square sail at which the pressure for a= 
90 deg. would be : 


1.11 

T,=a45 . 4500 . (31.5)?=25,000 Ib. for normal impact, 
but the angle of incidence a is 16 deg, at which the 
normal pressure becomes: T=1.1 sin 16 deg. T,;=7700 Ib.; 
as the sail makes an average angle of 14 deg. with the 
keel, the forward component to surmount the resistances 
will be about 7700 cos 76 deg.=1850 Ib., of this the 
water resistance is somewhat over 1000 lb. The resistance 
7, in the direction of the resultant wind, can be found by 
the formula 7-= 0.9 2-sin 16 deg. or r about ; T, but 

f a/(sin 16)° 

on account of the great friction on canvas, it may be more 
accurate to put r=), T=770 lb., but the resultant wind 
makes an angle of 30 deg. with the keel, wherefore the 
resistance in the directionof the keel will be: 770 cos 











tS. 


30 deg., or about 670 Ib. ; the resistance of the air against 
hull and rigging may be about 180]b., whereat 1000+ 670+ 
180 makes 1850 lb. =the forward component of the normal 
pressure on the sails. 

The normal pressure on the sails was 7700 lb., and the 
greatest part of this pressure results from the rarefaction 
on the rear side of the sails, that part, namely, which is 
Y 


derived from the windward side is only Mv sin? a = 


g 

Az? sin? 16= 44 4500 (31.5)? x 0.075 =880 1b., and the rest 
7700—880=6820 lb., results from the rarefaction on the 
rear side of the sails. The importance of having sails 
impermeable will be seen from the following : Fifty years 
ago when the canvas was more open than now, people 
were glad when they could advance one knot an hour 
venlan against the wind by beating ; now-a-days a good 
pleasure yacht advances five knots an hour straight against 
the wind, under the same circumstances, and much finer 
results would of course be obtained if sails were perfectly 
impermeable and had a perfectly smooth surface to avoid 
the enormous loss by friction. Covering both sides of the 
sails with oilskin would be one method, if no better pro- 
posals are made. Sails thus made impermeable would be 
more expensive, but, on the other hand, a much smaller 
area would answer the same purposes, and the sails would 
be protected against moisture. 

In addition to what is now said concerning stationary 
sails, a few remarks on revolving sails may perhaps also 


made. 

In the first place it should be recalled to mind, that 
among the different illustrations given to “the principle 
of the conservation of energy ” is the following, namely, 
that a propeller working in the elastic air = 8 a greater 
thrust then in inelastic water, because the losses in energy 
are greater in water than in air, when equal power is 
em oa in both cases. In addition to this, revolving 
sails utilise the natural wind power, or 75 per cent. of the 
winds, the whole compass round, augment their thrust ; 
revolving sails are in fact benefitted by the same winds as 
well-trimmed stationary sails. Going straight against the 
wind with revolving sails is just as if sailing close hauled 
with stationary sails ; supposing, for example, that a hurri- 
cane straight against the course of the vessel has a velocity 





of 100 ft. per second, and the proper speed of the points of 
effort of the revolving sails is also 100 ft. per second, then 
the result is, as if sailing four points from the wind. We 
shall not enter upon the experimental results here, as they 
were all brought before the British Association last year, 
and published in Industries and in The Engineer. 

In accounting for the losses of a propeller in air and 
water, it will easily be understood why the thrust is a 
trifle inferior in water where the losses are: (1) Loss by 
friction ; (2) loss by throwing out water in wrong direc- 
tions and imparting energy to the same ; (3) loss by blows 
and vibrations. The losses corresponding to (3) do not 
occur in the air; but the other losses are supposed to be 
very nearly the same in air and water, because the thrusts 
of propellers in air and water differ very little. As the 
object of an air propeller is that of making a rarefaction 
in front of itself, it can easily be understood that its size 
has nothing to do with the relation between the specific 
gravities of air and water. The sucking action of the 
wind, passing the front edges of revolving sails, upon the 
air on the leeward side of the sails, is one of the agents 
in producing a rarefaction as already mentioned, but the 
centrifugal force is the other and more important agent, 
Experiments made last winter in Copenhagen prove that 
the rarefaction on the leeward side of revolving sails can 
be expressed as a function of the centrifugal force 


Yn a =f Av PL f A r3 
v ” oF “ go? 

where g is the acceleration of the gravity, A the area of 
the wings, and v the velocity at the circumference ; from 
this it is understood, as also proved by experiments, that 
the thrust of a propeller, just the same whether in air or 
water, varies very nearly with the third power of the 
number of its revolutions, f differs considerably in accord- 
ance with the shape of the propeller used, and it requires 
still more experiments to determine the law for its varia- 
tion. As the pressure of the air on the windward side of 
revolving sails decreases towards the axis, because the 
proper velocity of the sails decreases that way, then there 
will be a tendency of the air to move towards the axis on 
the windward side, thus contracting the centrifugal force, 
which therefore only is able to remove the air from the lee 
side ; the air thus removed is sent behind the propeller 
without deviating much tothe sides, because the air is 
also drawn in from the sides towards the rarefaction, the 
two tendencies thus counteracting each other. 

The quantity of fluid thrown behind a propeller is 
necessarily less then the quantity drawn towards it by 
means of the rarefaction in front of it; it is therefore by 
means of the rarefaction in front of a propeller that the 
momentum and consequently the thrust is created. Some- 
times investigators ‘ain calculating the friction of a 
water propeller take both sides into consideration, quite 
forgetting that on the leeward side there is a partial 
rarefaction, and the fluid on the leeward side has an eddy 
motion contrary to the main current. 

The formula for calculating area and speed of revolution 
of an air propeller has been given previously and pub- 
lished in Industries and The Engineer. It may, however, 
now be mentioned that a two-bladed auxiliary propeller for 
a ship of 1000 tons displacement supposed to have a resist- 
ance of 10001b. at about four knots would have a diameter 
of about 17 ft. with 55 square feet area, and make 26 revo- 
lutions per second, exerting the said thrust of 1000 Ib., and 
require 30 horse-power to drive it. The two sails could be 
made of canvas covered with oilskin, and they should be 
made like ordinary sails to fold and unfold, and the little 
vertical engine to drive the sails, as shown on the sketch, 
could be furnished with steam from the boiler, which 
generally is kept on board large sailing ships to drive steam 
winches, &c. Numerous attempts have been made to 
furnish large sailing ships with auxiliary water propellers, 
but water propellers, as is well known, occasion a con- 
siderable augmentation in the resistance of a ship, 20 to 
40 per cent., by creating a negative pressure round the 
stern, especially when the propeller is very small in com- 
oarison with the hull. A water propeller detracts also 

rom the sailing qualities of a ship, and it spoils the cargo 
space to have an engine and boiler under the deck. Sails 
in the air and propeller in the water do not work well 
together, wherefore a ship must be driven either by 
reacting entirely upon the water or upon the air by means 
of stationary, and in calm weather by means of revolvin 
sails. The sketch shows the stern of a ship fitted with 
revolving sails as auxiliary power. 

Yours truly, 
C. Voer. 
Aagade No. 4, Copenhagen, Denmark. 








Lirts at THE Horet Merropote, Bricuton.—The 
new Hotel Metropéle, now being erected a the 
pier at Brighton, is to be fitted with a complete system 
of elevators, consisting of : Two suspended hydraulic 
passenger lifts, each running from basement to sixth 
floor, a height of 96ft., the cars being raised by 
four steel wire ropes and special patent safety appa- 
ratus and governor gear. One hydraulic luggage 
lift, five hydraulic service lifts, one hydraulic kitchen 
lift, two direct-acting basement lifts, four hand-power 
dinner and service lifts, and one hydraulic cellar lift, of 
special design, from cellar to yard level. The hydraulic 
lifts are to be worked by water from a tank at the top of 
the building, which will be delivered into the tanks by 
two double-cylinder direct-acting steam pumps, with all 
the necessary pipes and connections, The whole of this 
plant will be constructed and erected by Messrs. R. Way- 
good and Co., of Falmouth-road, London, S.E., who are 
also erecting hydraulic passenger and service lifts at the 
Hotel Metropdle, Monte Carlo, which is to be opened 
shortly. 
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INDUSTRIAL NOTES. 

Tue various industries connected with, and de- 
pendent upon, iron and steel and coal, are everywhere 
in a flourishing condition, and prices are advancing, 
while stocks are diminishing, thus indicating prospec- 
tive advances at no distant date. The collapse of the 
‘* Cotton Corner,” at Liverpool, which was Sage, | 
most disastrously in Lancashire and Yorkshire, anc 
other industrial centres, more or less dependent upon 
cotton for manufacturing purposes, will give a further 
impetus to trade generally, including the engineering 
trades and all kinds of iron and steel manufactures. A 
healthier condition of things is already beginning to 
= in the Lancashire towns, where dismal fore- 
»odings had recently produced a like a gloom. 
At Oldham, the vast engineering works of Messrs. 
Platt are in full work, producing machinery for all 
parts of the world. There are, it appears, over 
8000 hands employed at these immense works, a large 
proportion of which are skilled mechanics. The full 
employment of mill hands, which will result from the 
liberation of cotton, will encourage extended opera- 
tions in other branches of trade, including the manu- 
facture and erection of machinery in various parts of 
Lancashire. 


An important meeting of the Midland Iron and Steel 
Wages Board has just bert held to consider the basis 
of a new sliding scale, and the question of an advance 
in wages. No final decision was arrived at, and the 
meeting was adjourned until the 21st instant, but the 
spirit in which the discussion was carried on was 
most conciliatory and commendable. The men it 
appears claim 1s. 9d. premium on the scale basis, the 
employers offer 1s. 6d., the latter being an increase of 
9d. The advance in prices was discussed, and the 
employers assured the representatives that the prices 
obtained did not realise the expectations of the em- 
ployers’ section of the Board. This was due to the fact 
that disturbing elements were still, to some extent, in 
operation; but they thought thatduring the ensuing two 
months better prices would prevail, the old contracts 
being then completed. The chairman stated that the 
puddlers had obtained quite 18} per cent. advance, 
while the men contended that this had only been equal 
to the reductions effected when trade was depressed. 
After a full discussion of all the points in the most 
friendly spirit, the meeting was 2 sean to enable 
the operatives’ section to lay the matter before the men 
atthe various works. In the intervalit was arranged 
that the secretaries of the workmen should have 
authority to go to the works to discuss matters when 
necessary, in the interests of peaceful conciliation and 
arbitration, 


In the Cleveland district a movement is on foot for 
federating all branches of labour employed at the 
works of Messrs. Bolckow, Vaughan, and Co. At a 
meeting recently held it was resolved, by practically a 
unanimous vote, to give one month’s notice to all the 
non-unionist workmen that unless they join their 
respective unions steps will be taken to compel them to 
do so. This means that there will be a strike ona 
large scale, and a total stoppage of the works, if the 
non-union men refuse to join the unions. Of course 
this can only be carried out with the sanction of the 
executives of the various unions, a sanction which 
would only be given under severe pressure in many 
instances. 

The miners in the Cleveland district have determined 
to give notice for a ‘‘ substantial advance on the cur- 
rent rates of wages,” to affect equally all the men 
employed at the mines. The last advance gave some 
dissatisfaction, owing to the fact that some of the men 
only received 6 per cent., while others obtained 74 per 
cent. The West Hunswick pit, which has been closed 
for about ten years, is to be restarted; while another 
pit in the same district is to be started with a full 
complement of men. 


In the Sheffield and Rotherham district the only 
strike on at present is that of the fibre drawers at 
Messrs. Laycock and Sons, the men engaged in which 
are being supported by the other trades. The district 
is being visited by the ‘‘ Knights of Labour,” who 
have been addressing meetings, and advocating a 
federation of all the trades into one vast labour 
army, defensive and offensive. A member of the 
Walsall town council has been the chief speaker at 
the various meetings. 

The threatened strike of firemen and seamen, em- 
aw ¢ at the steam collieries belonging to Lord Durham 
and Lord Londonderry for an advance of wages, has 
been averted by the prompt concession of the terms 
demanded by the men. 

At the adjourned meeting of the Conciliation and 
Wages Board, in connection with the nut and bolt 
trades, held at Birmingham, to consider the demand 
of the men for an advance of 10 per cent. in their wages, 
on what is known as the 1881 list, the employers 
offered 5 per cent., stating that they were not able to 
give more on account of the underselling by non- 
associated firms, With this explanation the repre- 





S€ntatives of the operatives agreed to accept the 5 per 
cent. offered by the employers. Any disturbance in 
these trades is therefore averted, for the present at 
least. 


The North of England shipbuilders on the Tyne and 
Wear are in danger of another disturbance in the 
industries of the district. Some months ago the platers, 
rivetters, caulkers, and others were granted a 5 per 
cent. advance, with the promise of a further 5 per 
cent. in July, which was granted. The men on the 
Tees and at Hartlepool obtained 5 per cent. advance, 
with the promise of a further 24 per cent. at the end 
of the current month. The latter have now given 
notice for an advance of 10 per cent., to take effect 
from November 1 next. In consequence of the 
amalgamation of the local Master Shipbuilders’ Associa- 
tion with that of the Tyne and Wear Association of 
Employers, the demand notices have been forwarded 
to the secretary of the latter association for the con- 
sideration of the committee of the General Association 
of the shipbuilders of the three rivers—the Tyne, the 
Wear, and the Tees. The local employers of the latter 
ports are in favour of standing by their previous terms 
of 24 per cent. at the end of October, on the ground 
that, as they allege, the lack of orders precludes any 
further advance at present. They further state that 
the wages of the men will be equal in each of the three 
districts when the next 24 per cent. is conceded, so 
that an advance on these rates will involve a further 
rise in the rates on the Tyne and the Wear. 


Progress is being made in regard to the reopening 
of collieries and restarting of iron works in the North 
Staffordshire district, to which reference was made in 
our Notes a short time since. The Langton Hall Com- 
pany is now formed and registered with a large sub- 
scribed capital, with Sir William Plowden, M.P., as 
chairman, and Mr. William Tennant, of Stoke, late of 
the Staffordshire Coal and Iron Company, as manager. 
It is said that employment will be given to a large 
number of persons, the wages alone amounting to some 
10007. per week in this district. There are two furnaces 
which will produce about 700 or 800 tons of pig iron 
per week, and the brick works will be capable of an 
output of 70,000 per week when in full work. 

In the coalmining districts the second portion of the 
advance on the basis of the Yorkshire compromise has 
come into operation, but not without more disputes. 
The colliers at various pits uuder the Bridgewater 
Trustees, to the number of about 3000, struck on Thurs- 
day last, because the trustees contended that the in- 
crease commenced from the first ‘‘ pay reckoning ” 
after October 1, whereas the men contend that it comes 
into operation on the first. The contention is whether 
the increase should commence on the Ist or on the 
8th of this month. The workmen working under the 
Staffordshire Coal Wages Board are awarded an ad- 
vance under the sliding scale of 2d. per day for the 
thick coalminers, and 14d, per day advance to the 
thin coalminers, making 4s. per day for the former and 
3s. 2d. per day for the latter, the advance to date from 
the 26th inst. In the Somerset, Bristol, and Forest of 
Dean districts, the second advance will commence 
from Friday last, the 4th inst. The only complaint 
now being made is that the boys are not granted an 
advance, but this matter is being dealt with by the 
union leaders. In some of the mining districts the 
banksmen ars not getting the advance ; but surely this 
will not be refused, when all the other men participate. 
A refusal will end in a strike, which, it was hoped, 
would be altogether averted. The advance of 3 per 
cent. to the Northumberland miners brings up their 
advance to 10 per cent. all round, as in the other 
colliery districts. 

In Scotland there is a fresh agitation in Fife, Clack- 
mannan, and Stirlingshire, for an advance of 10 per 
cent. in wages, and in Lanarkshire and Ayrshire for an 
equivalent of 6d. per day. A strike is threatened unless 
these terms are conceded—or as an alternative the re- 
duction of work to four days per week. It is thought 
that the advance will be given ere long to the miners in 
the three first-named districts, of 10 per cent., and that 
the other two will soon afterwards participate therein. 
The ironstone miners in Ayrshire are on strike for 6d. 
per day advance—they have been out for four weeks. 
The shale miners are also demanding an increase. 


In South Wales matters relating to wages are some- 
what inabeyance. There have been some disputes as 
to weighing, which, it is resolved, are to be dealt with 
without resorting to a strike. In some cases, however, 
appeal is to be made to the law courts, as the matter 
is thought to be within the province of legislation 
under the Mines Regulation Act. In the case of a 
dispute at one of Lord Bute’s collieries, the attention 
of his agent is called to the subject, as one of pressing 
importance; failing a satisfactory arrangement the 
question will be laid before the Sliding Scale Com- 
mittee. Throughout South Wales trade is good in 
nearly all branches, especially in iron and steel, in 





shipbuilding and engineering, and in coal, and all 
other industries are participating in the progressive 


prosperity. 


The question of the Eight Hours’ Bill for miners is 
being worked all through the mining districts with 
some persistency—in Yorkshire, Lancashire, Derby- 
shire, Nottinghamshire, Staffordshire, Durham, and 
in the Scottish counties more particularly. The recent 
voting of the unions =e the subject is certainly no 
index of the feeling which is now being manifested, in 
so far as the miners are concerned. While they are 
thus ‘‘ making” for an eight-hours’ day, the tramway 
men are modestly asking for a day of twelve hours, 
and the bakers for a limit of sixty hours per week. 
There are few branches of trade in which the operatives 
are not seeking either for increased pay or reduced 
hours of labour—in some cases for both. Trades 
hitherto unorganised are forming unions, and even the 
comparatively new industry, electric lighting, is being 
brought into association for protective purposes. The 
desire for distinctive associative effort is spreading on 
the one hand, while a demand for federative organisa- 
tion is being pushed on the other hand. The fact 
deserves to be recorded, for it is undoubtedly a mani- 
festation of long repressed desires on the part of large 
sections of the working people. It need not create 


alarm in the minds of traders or of the general public, 
as organisation is protective in its influences, 





FLEXIBLE METALLIC TUBING. 

A NEw and most ingenious form of flexible metallic 
tubing has been invented by Mr. T. Irving Cammell, 
and is being manufactured in large quantities by the 
Flexible Metallic Tubing Company, of 9, Gracechurch- 
street, and 50, Queen Victoria-street, London, of La’ 
Jonchere, near Paris, and of Herstal, near Litge. This 
tubing can be made to bear any desired pressure, and 
yet weighs no more than india-rubber tube of the same 
strength. It is applied with equal facility for the 
conveyance of gas, of steam, and of water for hydraulic 
cranes and similar uses. The annexed engravings 


show the construction very clearly. A strip of metal 
—it may be brass, bronze, gun-metal, or galvanised 
steel—is fed through rollers which bend it into double 
channel section, and then it is wound on a mandrel, 
the edges of the channels being turned over and inter- 
locked at the same time. A strip of jointing material, 
such as india-rubber, asbestos, whipcord, or cat-gut, is 
laid into the bend to insure tightness. When the 
pressure to be dealt with is considerable, say from 
10 1b. to 1000 Ib. per square inch, the pipe may be of 

reat flexibility, and the interlocking be comparatively 
oose, as shown in the upper figure. For low pressures 
interlocking is carried out more completely, as shown 
in the lower figure, and two strips of jointing material 
are used. This latter form of tubing is also available 
as suction hose. The length of pipe which can be made 
in one piece is only limited by the lengths in which the 
metal strips can be obtained. For light pressures the 
lengths are coupled by solid unions, into which the 
ends of the piping are screwed and soldered. For 
heavier pressures the pipes are passed into a nipple, 
_ . joint made peel them by an asbestos packed 
gland. 

The flexibility of this piping is most striking, while 
its price compares favourably with first-class india- 
rubber hose. It is made regularly in all sizes from 
3 in. in diameter up to 4 in., and much larger sizes cen 
be produced without difficulty. It has now been 
subject to three years’ severe test in different works, 
and there should be thousands of purposes for which 
it is far better adapted than anything in the market. 
As a mechanical curiosity it is most interesting, 
while it promises to be of very great practical utility, 
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SIEMENS FURNACE ARRANGED TO RECOVER WASTE GASES. 


(For Description, see next Page.) 
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A NEW SIEMENS FURNACE. 


A New Form of Siemens Furnace, arranged to Recover 
Waste Gases as well as Waste Heat.* 


By Joun Heap, F.G.S., M. Inst. C.E., London, and 
P. Povurr, Ingéniéur des Arts et Manufactures, &c., 
Nevers. 

Brrore referring to the special subject of this commu- 

nication, and in order that it may be the better under- 

stood, it is necessary to call attention very briefly to the 
at advance which has been made in heating and metal- 
see tn operations, as the result of the labours of the late 

Sir William Siemens and of Mr. Frederick Siemens in 

connection with the regenerative gas furnace. 

The first idea of applying the regenerative principle 
for industrial purposes appears to have occu to the 
mind of the Rev. Robert Stirling in 1817, who, with his 
brother, James Stirling, invented a regenerative air engine 
bearing their name, which worked economically at the 
Dundee Foundry, and was found to be quite as efficient 
as the steam engines of that day. They also foresaw the 
possibility of applying the regenerative principle to 
metallurgical furnaces. A more complete form of furnace 
of the same kind was devised in 1837 by Mr. J. Slater. 
According to this arrangement, as well as in the earlier 
form proposed by the Stirlings, only the air supplied to 
the furnace was to be heated, and solid fuel was intended 
to be employed. Neither of these proposals, however, led to 
any practical result, so that they can only be looked upon 
as mere philosophical ideas or suggestions. The same 
remark applies also to the later proposal of Mr. R. 
Laming, who in 1847 took out a patent for a regenerative 
furnace embodying the then novel principle of first con- 
verting solid fuel into gas, to be burnt in a furnace 
in combination with air yr by means of the waste 
products of combustion. This was a further step in 
advance in furnace construction ; but as Laming’s inven- 
tion was proposed for heating gas retorts, and coke was 
in consequence the fuel intended to be employed, the 
attainment of only a relatively low temperature was con- 
templated. 

By the light of present knowledge, it is clear that none 
of these proposals were susceptible of useful application 
without considerable modification, and there is no evidence 
of any application of these furnaces having been made 
before the Sissons furnace was introduced ; in fact, it is 
only recently that the existence’of these earlier proposals 
to apply the regenerative principle to furnaces has been 
made known ; and in spite of them, or perhaps on account 
of these proposals never having been carried out, Mr. 
Frederick Siemens and the late Sir William Siemens will 
ever be regarded as the true inventors of the regenerative 
gas furnace. They were the first to show, by means of 
philosophical reasoning, what really could be effected by 
the application of the regenerative principle to furnaces, 
and having a clearly defined idea in their own minds of 
the capability of the valuable apparatus with which they 
were dealing, they perfected that wonderful invention 
which may justly & said to have revolutionised the con- 
struction of furnaces for high temperatures. 

Messrs. Siemens were the first to heat the gas as well 
as the air supplied to a furnace, utilising its waste 
heat for that purpose, and to provide for reversing the 
direction of the flame in the furnace chamber whereby 
uniformity of heat and the highest temperatures are 
attained. They thus rendered possible the carrying out 
of processes which, until the introduction of their furnace, 
had only been foreshadowed by chemical research. e 
great economical idea embodied, and carried out in the 
regenerative gas furnace, is perhaps best illustrated b 
comparison with such a meritorious invention as Neilson’s 
hot blast stove. In this case the temperature of the blast 
was raised by means of fuel ——7 burned for that 
murpose, but in the case of the Siemens regenerative gas 
urnace, the heat below the temperature of the work 
carried on in the furnace is impounded in the regenerators, 
and applied to heat up the gas and air supporting com- 
bustion. In high temperature furnaces, the heat below 
the temperature of the work to be performed therein is 
by far the largest proportion of the total heat produced, 
and previously to the introduction of the Siemens furnace, 
this heat had been lost by being allowed to pass away 
with the waste gases to the chimney. This circumstance 
was clearly explained by Lord Armstrong at the meeting 
of the British Association at Birmingham in 1865. By 
heating the inflowing gas and a'r, the temperature of the 
flame in a furnace may be raised to almost any extent ; in 
fact, the heat attainable under these conditions is only 
limited by the power of resistance of the materials of 
which the furnace is built, and thus the highest tempera- 
tures required in metallurgical operations are obtained 
with facility by the expenditure of a moderate amount of 
fuel; especially since the introduction by Mr. Frederick 
Siemens of the method of heating by radiation, by which 
means the durability of the furnace has been also much 
increased, 

In considering the details of constraction of this in- 

enious apparatus, it occurred to Mr. E, Biedermann and 

Mtr. EK. W. Harvey, who are on Mr. Frederick Siemens’ 
technical staff (the former having entered the service of 
the late Sir William Siemens about thirty-four poe ago), 
that possibly furiuer economy in fuel might realised 
by a rearrangement of some of the parts of the regenera- 
tive gas furnace. Their attention was directed to the 
conversion of solid fuel into gas in the producer, and to 
the relatively high temperature at which the products of 
combustion passed from the furnace into the regenerators, 
as also to the chemical composition of these products, 
which temperature and gases they thought might be 
utilised in the gas producer. 

In an ordinary gas producer the production of carbonic 


* Paper read before the Iron and Steel Institute. 





oxide is effected in two operations ; on the grate carbonic 
acid is formed, in the aan course of combustion, and 
this carbonic acid is afterwards conve into carbonic 
oxide by taking up another equivalent of carbon, whilst 
passing throug’ A incandescent fuel in the upper por- 
tion of the producer, and in this condition it flows on to 
the furnace with the other gases distilled from the coal 
during the process of gasification. It should be remem- 
bered, however, that the production of carbonic acid on 
the grate of the ordinary gas producer is attended with 
the development of heat; whereas the conversion of car- 
bonic acid into carbonic oxide, in the upper portion, is 
carried on at the expense of heat. 

In the new Siemens furnace, the gaseous products of com- 
bustion from the heating chamber of the furnace are 
delivered under the grate of the producer, these gases 
consisting of intensely hot carbonic acid, water in the 
gaseous state, and nitrogen. The production of carbonic 
acid in the producer may be dispensed with ; but in this 
case the heat attending the production of carbonic acid in 
the producer has also to dispensed with. It had 
therefore to be ascertained whether the products of com- 
bustion from the heating chamber would contain a suffi- 
cient amount of heat for insuring their conversion into 
combustible gases, This has been found to be the case in 
practice with furnaces working regularly for the past six 
months—a satisfactory result that is probably due to the 
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presence of a large quantity of heated nitrogen in the 
products of combustion, which, passing through the pro- 
ducer without undergoing chemical alteration, maintains 
the heat of the fuel. The economy of fuel resulting from 
the conversion of carbonic acid into carbonic oxide is 
diagrammatically illustrated by means of the sketch 
Fig. 1, page 439, of a gas producer. Assuming that 
the producer contains only coke in the incandescent 
state, this coke, if fed with oxygen, will produce carbonic 
acid in the lower zone, which will be converted into car- 
bonic oxide in the upper zone; but if fed with hot 
carbonic acid, instead of oxygen, one-half of the fuel, 
comprising the lower zone, may be dispensed with, and an 
economy in weight of fuel to the same extent will be 
realised, 

The furnace about to be described must be clearly dis- 


Y | tinguished from that class of regenerative gas furnace 


before referred to as having been first suggested by Mr. 
R. Laming in 1847, where conduction air regenerators 
alone are employed. The latter form of furnace is neces- 
sarily wasteful in working, inasmuch as in theory it can 
only utilise about one-half of the total heat contained in 
the gases leaving the furnace chamber, this being tne 
ratio of the air for combustion to the amount of gases 
made from coal entering the furnace, and in practice it 
would fall short of this saving, owing to the class of 
regenerator employed, in which the heat from one current 
to another had to be transmitted through brickwork. In 
the new Siemens furnace, on the contrary, the waste 
gases are directed, partly through an air regenerator, and 
partly under the grate of the producer, there to be recon- 
verted into combustible gases, and todo the work of 
distilling hydro-carbons from the coal; in fact, the gas 
producer in this case absorbs or utilises the heat formerly 
deposited in the gas regenerators of furnaces ; and in doing 
this transforms spent gases into combustible gases. 
It is hela as an axiom, and the construction of the new 
furnace is based upon this consideration, that, besides air 
regenerators, gas regenerators, or their equivalent in the 
form of a converter producer, must be provided for 
absorbing all the heat contained in the gases leaving 
the furnace chamber. In the converter, the fuel absorbs 
the waste heat from a portion of the products of combus- 
tion leaving the furnace, and at the same time carbonic 
acid and water vapour are converted into carbonic oxide 
and hydrogen. Disregarding the small proportion of water 
vapour they contain, the products of combustion from a 
furnace may be taken as consisting of : 
COs, 17 per cent. ; O, 2 percent. ; N, 81 per cent. 

The 17 per cent. of COs, also the 2 per cent. of O, are 
converted into CO, whilst the nitrogen simply ‘passes 
through the fuel without change, and serves the useful 
purpose of maintaining its heat for the conversion of the 
other gases, 

For the propulsion of the s through the converter, a 
steam blast is employed. This steam is superheated by 
the waste gases from the furnace, and, mixing with them, 
forms a very hot blast indeed under the grate. The 
diagrams Figs. 2 and 3, page 439, show the relation which 





exists between the ordinary and the new type of Siemens 
urnace. As will be seen by examining them, the func- 
tion in both is the same. In the first case, the waste 
s are partly directed through two regenerators, while 

in the second case, the waste gases are partly directed 
through an air regenerator and partly through a converter 
producer. In cases the waste heat from the furnace 
1s entirely utilised, and the gas and air reach the furnace 
in an intensely heated condition. In both cases, again, 
there is a reversal of the direction of the flame in the 
furnace, which insures uniform heating of the furnace 
chamber and the materials contained in it. 

This furnace may be constructed in various forms, that 
shown in Figs. 4, 5,7, and 8, page 439, and Fig. 6 annexed, 
having been used with success for heating and welding 
iron. It is a radiation furnace, heated by means of a 
horseshoe flame ; this form of flame offers advantages in 
this as in ordinary regenerative furnaces, but its 
adoption is not obligatory, as the flame may be made to 
traverse the heating chamber from end to end in the usual 
manner. The same letters indicate the same parts in all 
the figures. A A! are reversible regenerators for air, on 
the top of which is built the gas producer or converter B, 
of which F F! are the charging ge cr and NN! the 
grates. The heating chamber E adjoins the producer 
resting on the ground, or in some cases a pit may be pro- 
vided below it. CC! are the flues leading the combustible 
gas to the furnace chamber E, the passage of the gas in 
these flues being controlled by the valves D D! at the two 
ends of a rocking beam, so that the outlets are opened and 
shut alternately to convey the gas to one or other of the 
ports GG! of the heating chamber E. H H? are the air 

norts of the heating chamber, communicating through the 
ues K K! with the regenerators A A}. IT) are steam 
jets placed in the return flues L L! for directing a portion 
of the waste products of combustion to the grates of the 
converter. J is the valve for reversing the direction of 
the air flowing into the furnace, and of the products of 
combustion through the regenerators to the chimney flue. 
OO!’ are hinged caps for alternately admitting and shut- 
ting off the products of combustion from the heating 
chamber to the converter. These caps are worked auto- 
matically by means of connections attached to the rockin 
beam, the same movement which closes D opening O!, an 
that which closes D! opening O ; Qq are doors for giving 
access to the grates of the converter for clearing them. 

The modus operandi of the furnace is as follows: Gas from 
the converter B passes through the flue C! and the valve 
D! to the gas port G!, and into the combustion chamber 
hig}, Air for combustion passes through the regenerator 
Al, the air flue K!, and the air port H! into the combus- 
tion chamber, where it meets the gas from the converter, 
and combustion ensues, The horseshoe flame sweeps 
round the heating chamber E, the products of combustion 
passing away by the second combustion chamber hg, and _ 
going | peed through the regenerator A, and reversing 
valve J into the chimney flue, and partly down the flue 
G, whence they are drawn by means of the steam jet I 
through the capped inlet L under the grates of the pro- 
ducer B, there to be converted into combustible gases. 
From time to time the direction of the flame in the fur- 
nace is reversed by manipulating the rocking beam, carry- 
ing the valves D D!, and the reversing valve J in the usual 
manner of pec | regenerative gas furnaces. An auxiliary 
steam jet is provided for the purpose of supplying atmo- 
spheric air to start the producer, when the furnace is first 
heated up. 

The new form of regenerative gas furnace has been 
applied in this country to the heating and welding of iron 
to which uses its application is being extended in Englan 
and abroad, whilst lonasens are in course of construction 
to apply it for puddling iron, and for copper and steel 
melting. Altogether ten furnaces for these purposes are 
in course of construction, in addition to two furnaces 
already at work for heating iron. 

The first furnace of this kind was constructed at the 
Pather Iron and Steel Company’s works at Wishaw for 
welding iron, and much credit 1s due to the proprietors 
for having had the enterprise and public spirit to make 


the first —— of this improved a gas 


furnace, e working has been eminently satisfactory 
from the commencement. The success of this first appli- 
cation of the furnace proves the correctness of the principle 
upon which it is constructed, and the means adopted ir 
2? dag it out. 

The results of working during the past six months have 
shown an average saving of 5 per cent. in waste on the 
weight of the iron heated, and a saving of upwards of two- 
thirds of the weight of coal used, and a greater money 
saving, owing to the inferior quality of the fuel employed 
as compared with that used in their other furnaces fired 
with solid fuel. From the total saving thus realised 
should, however, be deducted the cost of raising steam, 
for which purpose the waste heat of the old furnaces is 
utilised. Allowing for separate boilers, the saving effected 
7 the use of the new systena in a furnace heating 8 tons 
of iron per shift, is nearly 18 tons of coal per week, and 
the money saving in iron and coal exceeds 1000/. per 
annum, 

This new furnace has also been recently applied for 
heating billets by the United Horse-Shoe Company, of 
London, and in this case the results are quite as satis- 
factory, or even better, than those just given, as is shown 
by the Table in the next column. 

It will be noticed from these results that in this furnace 
twelve charges are made in less than twelve hours 
(11 hours 40 minutes), each weighing about 16 cwt., and 
yielding in the finished state as horseshoe iron 15 cwt. 
per charge, or 9 tons in the day. The amount of small 
coal used was rather less than 24 cwt. This is equivalent 
to %=2% ewt. per ton of finished rolled iron, which, it 
will be mitted, is a most satisfactory result. Later on 
the consumption of coal was reduced to 2 cwt. per ton, 
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each billet coming out at a full welding heat and rollin 
into a sound bar. The coal used was screenings, whic 
can be obtained at the lowest price. 


Table showing Work done in the Furnace at London. 
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The following are analyses of gas made in the con- 
verters at Pather and in London respectively : 


Pather Company, from United Horse-Shoe Company, 


Wishaw Coal (nuts). Newcastle (cobbles), 
re cans ane” yeas 
a nil Gh... nil 
co est 23.0 co 22.5 
H total ... 17.4 H 16.3 
C vapour 1.5 CH, 2.6 
Wiz ees 53.5 N 54.1 
100.0 100.0 


From these analyses it will be seen that the proportion 
of CO, in the gas made in the converters is not greater 
than that made in the ordinary Siemens producer. 

Besides the advantages in the saving of fuel and metal, 
it is desirable to call attention to the simplicity of design 
of the new furnace, owing to which its cost of construction 
is not much greater than that of a solid fuel furnace, while 
its cost of maintenance is very much less. The cost of 
construction of the new furnace is found to be about two- 
fifths of that of the old form of regenerative gas furnace, 
of the same productive capacity, with separate gas pro- 
ducers and gas regenerators, and the space occupied below 
ground is also considerably reduced. 

A saving of labour attends the employment of the new 
furnace, as, owing to the producer being connected with 
the furnace, the same men can attend to both, and the 
labour of firing is reduced in proportion to the reduced 
consumption of fuel. 

In conclusion, the following advantages may be claimed 
for the new furnace as compared with solid fuel furnaces 
used for heating and welding iron, viz. : 

A saving in fuel, amounting to, say, two-thirds in 
weight, after allowing for raising steam in separate boilers, 
this saving being fully equal to 5 cwt. of coal per ton of 
iron heated. 

A reduction in the waste of iron equal to 5 per cent. 
upon the weight of metal heated. 

A saving in labour and repairs which will probably 
compensate for the extra cost of the new furnace. 

Taking a furnace to heat 10 tons of iron per shift, or 
110 tons per week, the following calculation gives the 
money saving realised by the adoption of the new fur- 
nace : 


110 tons iron at 5 ewt. per ton=274 £2 asd, 
coals saved at 6s... es is 5 0 

110 tons iron at 5 per cent.=54 tons 
ironat4l. ... sda axe id 00 
Being 30 5 0 


per week, or say, 15001, per annum. 


It may be added that the authors had hoped that the 
application of this furnace to the attainment of high tem- 
ratures, such as are required for steel melting, might 
ave been included in the paper, but the furnaces build- 
ing for this purpose are not yet completed. Should they, 
however, be her pony. 4 when the paper is read, informa- 
tion with regard to them will be given in the discussion, 





ON HYSTERESIS IN THE RELATION OF 
STRAIN TO STRESS.* 
By Professor J. A. Ew1ne, F.R.S. 


Ir is now well known that when an iron wire is subjected 
to the alternate application and removal of tensile stress, 
many times repeated, certain of its qualities which are 
affected by the changes of stress exhibit hysteresis with 
regard to the changes of stress. If the 1 is cyclically 
varied between definite limits these qualities do not have 
the same values at corresponding intermediate points 
during the a, mera and removal of load; there is a 


hysteresis or ing in the change of quality which in some 
cases wep to be of a static character—that is to say, in- 
dependent of the time-rate of variation of stress. n- 


spicuous instances of this action are seen in the change 
of magnetic and thermo-electric qualities under change of 
stress, some of which have been 4 

in former papers. 
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It is natural to look for an effect of the same kind in the 
extension and retraction which the wire undergoes. We 
should expect that, after the change of loads has been 
frequently repeated so that a cyclic ime is estab- 
lished, the wire will, for any value of 1} intermediate 
between the two extremes, be longer during unloading than 
during loading. Evidently, if such an effect exist, it must 
be small, as it is well known that the proportionality of 
strain to stress which is expressed by Hooke’s law is at 
least approximately exact. Sir W. Thomson's experi- 
ments on the damping of torsional vibrations have long 
ago shown that an action of the kind spoken of occurs in 
quickly performed cycles of torsional strain. But it does 
not seem to have been looked for in slow cycles of longi- 
tudinal pull. 

The author has, with the assistance of oneof his students, 
Mr. D, Low, looked for the effect in question and 
found it, not only in iron but in steel, brass, and copper 
wires. He has not yet examined ether metals. 

The experiment consisted in observing, with much 
— magnification, the extension of a very long piece 
of wire, directly loaded with lead weights. The wire was 
hung from a rigid support in a testing flue or recess, built 
in the wall of the laboratory, and extending up through 
four stories. At a distance of 806 cms. below the top a 
small clamp was fixed on the wire, and this formed the 
support of the back foot of a little tripod, the feet of which 
consisted of three needle points about an inch apart. The 
two front feet rested in a slot and hole in a fixed shelf 
which stood in front of the long wire. The tripod carried 
a plane mirror which became tilted forward or backward 
as the wire extended or retracted. Readings were taken 
by a telescope of the reflected scale of a levelling staff 
placed vertically at a distance of some 5 metres from the 
mirror. The staff was graduated to zj,;th of a foot, and 
it was easy to read by estimation to ;,4sth of a foot, which 
corresponded to 0.000000102 of the length of the wire. At 
first a fixed shelf was used to support the two front feet of 
the mirror, but the effects of temperature were found to 
be excessive, although the greatest care was taken to shield 
the wire from draughts ; and the plan was resorted to of 
hanging the shelf from two adjacent wires of the same 
material, suspended from the same support as the wire 
which was to be stretched. In this form the method of 
optical multiplication was nearly the same as one used by 

r. Bottomley in recent experiments on the extension of 
loaded wires by heat. 

The first wire tested was of iron, in the hard-drawn 
state, 1.08 mm. in diameter. A weight of 14 lb. was kept 
permanently on it, and an additional weight of 20 kilos. 
was applied and removed many times. Then readings 
were taken at intermediate loads (the extreme load caused 
so much tilting of the mirror that readings could not be 
taken throughout the whole range). At 10 kilos. (the 
middle of the cycle) on the way up the scale reading was 
2340; with the same weight on the way down it was 2305. 
The difference, due to hysteresis, is 35, or 0.00000357 of 
the length. The whole extension per kilo, was 533 scale 
divisions, so that the change of length due to the full load 
of 20 kilos. was 20x 533=10,660 scale divisions. Hence 
the amount of difference in length at the middle position 
or 10 kilos. in the loading and unloading processes was 
ris, or say zigth of the whole extension between the 
extreme load. Another way of stating the result would 
be to say that the extension had the same value at 10.066 
while the load was being increased as it had at 10 kilos. 
while the load was being diminished: the effect of 
a is equivalent to a difference of 66 grammes in 
the . 


Further experiments were made to test how far this 
hysteresis depends on the time rate of loading and unload- 
ing. Inthe above case, the cycle of load had been per- 
formed as quickly as was practicable, the only pauses being 
at 10 kilos. on the way up and at 10 kilos. on the way 
down. It was found that even when the pause at 10 
kilos. lasted for two hours no distinct change took place 
in the readings. So far as this SS showed, the 
hysteresis is persistent. It appeared, however, that pauses 
at the extremes of load has the effect of — increasing 
the difference of readings at the middle. In a slowly per- 
formed cycle where a pause of aLout three minutes was 
allowed at each step (of 2 kilos.) in the processes of load- 
ing and unloading, the difference of the readings at 10 
kilos. was about 50 scale divisions instead of the 35 divi- 
sions observed in the former case. : 

A similar trial was made with mild steel wire, pre- 
viously annealed and then hardened -by the imposition of 
a load much greater than the load afterwards used in the 
testing cycle. Here the wire was 0.94 mm. in diameter. 
There was, as in a former case, a constant load of 14 Ib., 
and the cycle was made by applying and removing 12 
kilos. At 6 kilos. the readings were 4695 and 4726. Dif- 
ference 31. The extension per kilo. was 750. Hence the 

_31__=1 ofthe extension due to the 
12 x 750 290 
whole load. With long pauses at the middle load the 
hysteresis appeared to be reduced to 27 scale divisions, or 
stard of the whole extension. 

Next, a hard wire of high carbon steel was tested 
0.72mm. in diameter, by having 14 lb. permanently on. and 
loading and unloading 12 kilos. At 6 kilos. the readings 
were’:—‘‘ up” 9220, creeping to 92401n two hours; “down” 
9400, creeping to 9370 in two hours. Differences 180 and 
130, 


hysteresis is 


The extension for 1 kilo. was 1290, so that the above 
differences correspond to z;th and y}sth of the whole ex- 
tension respectively. It is remarkable that the hysteresis 
is decidedly greater here than in the wires previously 

s' 


escribed by the author | tested. 


A brass wire 1.08 mm. in diameter tested in the same 
way with 12 kilos. gave readings 6990 and 7114 at 6kilos., 
difference=124, which was equivalent to y}7th of the 





whole extension, since the extension for 1 kilo. was 1100 
scale divisions, 

With a copper wire 1.15 mm. in diameter, loaded with 
10 kilos., the readings at 5 kilos. showed a difference of 52 
scale divisions equivalent to ;1,th of the whole extension. 

These experiments make it clear that in conditions 
of loading such as those they deal with, there is a 
decided departure from THooke’s law, one effect of 
which is that some work is done upon the material when 
it is put through a cycle of stress path If the relation 
of strain to stress were represented graphically, the curves 
would form loops inclosing a certain area, This result 
has a sufficiently obvious bearing on the conclusions of 
Wiher with regard to the deteriorating effect of repeated 
variation of stress, 








ON THE VIBRATIONS OF RAILWAY 
TRAINS.* 
By Joun Ming, Imperial University of Japan, Tokio. 


THE following paper gives a brief description of instru- 
ments which have been designed to record the vibration 
of railway trains, and a general description of the records 
they have yielded in Japan, across the United States, and 
in Great Britain. 

THE INSTRUMENT. 

The instrument consists of three parts. One part 
records the up-and-down motion, another the side motion, 
and the third the fore-and-aft motion. These three com- 
ponents of movement are respectively named the ver- 
tical, transverse, and longitudinal, and according to the 
construction of the machine, they may be written on 
separate bands of paper which are mov continuously by 
clockwork, or they may be written side by side on one 
broad band of paper. 

The apparatus for recording vertical motion consists of 
a spring coiled in a box, as in an ordinary clock ; clamped 
to this box and extending horizontally, there is a lever 
carrying a weight, the moment of which is so adjusted 
that the box with its spring is prevented from unwind- 
ing. When this arrangement is moved quickly up and 
down the weight by its inertia tends to remain at rest, 
and the box a htly turns first in one direction and then 
in the other. These angular deviations of the box are 
recorded by means of an index carrying a pencil which is 
attached to the box and stands up vertically, the pencil 
resting on the moving paper. By altering the length of 
this index, or by winding up or unwinding the coiled 
— and shifting the weight along the lever the multi- 
plication of the instrument may be varied. The instru- 
ment can therefore be used on a locomotive when the 
movement is great, or in a carriage where it is small. 

For an upward movement, that is when the weight is 
relatively lowered, the moment of the weight is de- 
creased, but as the spring slightly coils, there is a slight 
tendency to bring the weight and its lever back to the 
horizontal position. In some instruments this has been 
overcome by increasing the moment of the weight by 
means of a small compensating spring, which, when the 
weight is depressed acts in a direction contrary to that of 
the main spring. As the rate at which the weight tends 
to rise is, however, very slow, compensation to obtain 
absolute neutralicy is not required. 

For a downward movement of the apparatus, or an 
upward motion of the weight, the weakening of the spring 
by uncoiling is practically equal to the decrease in the 
moment of the weight, and the weight therefore remains 
at rest. The general result of this is that for either up or 
down movements the weight is practically at rest, and the 
points not only follow each vertical movement of the 
train, but its records may be used to measure them. 

The apparatus, which is used to record the transverse 
motion, is practically the same as that which is used for 
the longitudinal motion, the two pieces of apparatus being 
placed at right angles to each other. A cattietied of 
one of them will therefore be sufficient. 

A solid cylinder of metal is pivotted on its edge, form- 
ing with a given mass of material the shortest period 
pendulum that can be constructed. Immediately beneath 
this and in a parallel position there is a second cylinder 
which relatively to the upper cylinder is pivotted on its 
lower edge. These two pendulums are connected together 
by sliding joints, so that they are not free to move inde- 


pendently. The sizes of these two pendulums are so pro- 
—— that if they are displaced to the right or left 
rom their normal position, there is no tendency—or only 


a slight tendency—to return to that position. The 
moment of one is balanced by the moment of the other. 
When, therefore, the frame of these pendulums is rapidl 
moved back and forth there is a line in the system whic 
remains practically at rest. Projecting gm from the 
top of the upper pendulum there is an index and a pencil 
which records each back and forth. movement relatively 
to the fixed line in the system. 

In each of the instruments now described it will be seen 
that we have practically neutral equilibrium, and that 
movements are recorded and measured from steady points. 
In all other instruments which have been designed for 
this purpose, great stability has been given to the sus- 
pended masses, and they have been quick vibrators, the 
result of which has been that the motions recorded have 
been compounded with the natural period or swinging of 
the pendulums employed. 

Such instruments are more closely related to seismo- 
scopes than seismometers. 


THE DIAGRAMS. 

I will now describe the diagrams which have been 

obtained and the nature of the information which they 
furnish. 

1. As Train Timers.—Inasmuch as vibrations only 


* Paper read before the British Association. 
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occur while a train is in motion, the portions of a diagram 
when no vibrations are recorded indicate the time that a 
train has stopped. The length of these blank spaces show 
in minutes or fractions of a minute the duration of stop- 
ages. By inspecting a diagram we can determine how 
ei a train was on a given journey, whether it stopped 
at stations or signals, and from the size of the diagram on 
a known line it can be seen where it went quickly and 
where it went slowly. The train is automatically timed. 
As the distances between stations are known it is an easy 
matter to determine average speeds. 

2. Asthe Records of the Condition of a Line.—No matter 
what the speed at which the train is travelling, or in what 
character of carriage it is placed, any abnormal motions 
show themselves as excrescences on the general diagram. 
For instance, the jolts at facing points are particularly 
well marked. Irregularities due to variations in gauge, 
want of ballast, springy portions of the road, faults in ties 
or sleepers, irregular motions on bridges, are all faithfully 
recorded. Sometimes movements are recorded which 
cannot be felt by passengers. For example, in crossing 
the Kawasaki Bridge, on the Tokio-Yokohama line, it 
was noticed that on the down track on or about the 
second span there was always one large vertical movement 
recorded. The bridge, which is of iron, consists of a 
number of 100 ft. and a long series of 40 ft. spans. The 
movement, inasmuch as it could not be felt, must have 
been of the nature of an easy spring-like bending. By 
going beneath the bridge and actually measuring the 
deflection which took place when a train passed, it was 
found that on the span where the abnormal movement 
had been recorded there was a deflection of 4 in., whilst in 
the other spans it was only 3 in. 

From the long series of diagrams which have been taken 
in Japan, America, and in England, it is clear that the 
diagrams give a report on the state of a line, and if these 
are repeated at intervals they show if changes are taking 
place. 

3. Asa Means of Testing Locomotives and Carriages.— 
For testing locomotives and carriages they should be ran 
under similar conditions over the same line. The dia- 
grams are drawn upon a band of paper running at a rate of 
about lin. per second. The result of this is that the 
vibrations are drawn out as a series of successive waves ; 
with this diagram before us we can measure not only the 
range of motionof any given wave, but also the time taken 
to describe this wave. Having measured these quantities 
it is an easy matter to calculate the suddenness with 
which each movement commences to be made, and this is 
a quantity which may be taken as a measure of the jerks 
which are experienced. For example, the following two 
sketches are small portions of diagrams of fore and aft 
motion taken from two different locomotives run over the 
same line at a similar speed, and under the same con- 
ditions respecting ‘notching,’ &c. These particular 
locomotives have the same dimensions, and one drawing, 
excepting details relating to balancing, represents both 
engines, 


Fig.1. 


4 seconds 


Fig. 2. 
. Oe ert pti 


at 
9703 


2 3 4 seconds 
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In the case of No. 1 we see that the range of motion, 
half of which, or the amplitude of motion which we call 
7, has been three millimetres. The time taken for a com- 
plete vibration, or the period which we call T, has been 
.25 seconds, If a equals the maximum acceleration per 
sec. per sec., we find that 

2 
anit = 480 millimetres per sec. per sec. 
In the case of No. 2 the maximum acceleration only 
equals about 200 millimetres per sec. per sec. 
hese quantities are measures of the jerkiness of the 
engine. Engine No. 1, where there is a great difference 
between the moment of the balance weight and what 
would be the moment of the reciprocating parts if they 
were hung on the crank-pin, pulls its load by a series of 
jerks or tugs, whereas in engine No. 2, where the above 
moments are more nearly equal, the jerks or tugs are 
relatively small. Engine No. 1 is moving a 1 in an 
uneconomical way, and that this is the case is seen by a 
reference to the coal accounts. 

For economy in fuel it would appear that diagrams of 
fore-and-aft motion ought to be kept small. 

In a similar manner a Pullman car may be compared 
with an ordinary car. In the one case we have a large 
range of motion and a long period, while in the latter a 
small range and a short period. 


Types oF INSTRUMENTS. 

1, For Timing Trains and giving General Information 
respecting a Line.—This consists of a somewhat peculiarly 
constructed clock driving a narrow band of paper at the 
rate of 1ft. per hour. On this band only the vertical 
motion is written, but inasmuch as lateral jerks have a 
vertical component these also are recorded. 

2. For giving Detailed Information respecting a Line.— 
Here a clock similar to that in No. 1 is used. It drives a 
broad band of moper on which all components of motion 
are recorded. In addition to timing a train and showin 
irregularities on a line, it indicates curves, grades, an 
shows when brakes are applied, &c. 

3. For Testing Locomotives and Carriages.—This only 
differs from No. 2 in the clockwork, which drives a drum 
at a high speed for a short interval of time. 





FORTH BRIDGE RAILWAY. 

TueE following is the twenty-sixth eee 4 report of 
inspection by Major-General Hutchinson, R.E., and 
Major Marindin, C.M.G., R.E., of the works in_pro- 
zress for the construction of the bridge over the River 


‘orth. 
Department, Board of Trade, 
all, London, S.W., 
August 31, 1889. 

Sir,—We have the honour to report, for the informa- 
tion of the Board of Trade, that, in compliance with the 
instructions contained in the order of October 26, 1882, 
and in accordance with the provisions of the Forth Bridge 
Railway Act of 1882, we have made our twenty-sixth 
quarterly inspection of the works in progress for the con- 
struction of the bridge over the Firth of Forth at Queens- 


Railway 
1, White 


ferry. 

The progress made during the past quarter is less than 
that was ot) of late, but as the work is now approaching 
completion, the number of workmen has been gradually 
= and is now about 1000 less than at the end of 

ay. 

TEMPORARY WORKS. 

No temporary works have been executed. 


PERMANENT WorRKS.—SOvUTH QUEENSFERRY. 

South Cantilever.—With the exception of the erection of 
the top members of the sixth bay, of the upper portion 
of the end box, and of some of the bracing, and of the 
rivetting of about one-half of the struts and ties of the 
sixth bay, the whole of this cantilever is completed. 

North Cantilever.—The erection and rivetting of this 
are practically complete. The girders and troughs of the 
internal viaduct are built for 1490 ft., and the wind fence 
and flooring are in place for 1290 ft. 

South Central Girder. South End.—With the exception 
of one-half of the top member and of the bracing, the 
first bay is erected and the end post is rivetted. The 
rivetted work at South Ferry now amounts to about 
15,300 tons, an addition of 1350 tons during the quarter, 
as compared with 1650 tons during the previous quarter. 


InNcH GARVIE. 

South Cantilever.—This is practically completed. 

North Cantilever.—With the exception of the rivetting 
of portions of the struts and ties and of the bracing of the 
sixth bay, this is practically complete. The girders and 
trough of the internal viaduct are built for the whole 
length, and the flooring and wind fence are in place for 
about 1320 ft. 

South Central Girder. North End.—About one-half of 
the first bay is built and the end post is rivetted. 

North Central Girder South End.—This has just been 
commenced, The total quantity of rivetted steelwork at 
Inch Garvie is about 17,550 tons, an addition of about 
1400 tons during the quarter, as compared with 1950 tons 
in the previous quarter. 


NorTH QUEENSFERRY, 

South Cantilever.—This is practically completed. 

an Cantilever.—The fourth bay is practically com- 
plete. 

The building of the fifth bay is complete ; one-third of 
the top member and the lower portion of the ties remain 
to be rivetted. The bottom members of the sixth bay are 
nearly completed, one half of the ties and struts are 
built. The lower portion of the end box is built and 
rivetted. The girders and troughs of the internal viaduct 
are built for 1490 ft., and the wind fence and flooring are 
in place for 1170 ft. 

North Central Girder. North End.—The end posts and 
one-half of the bottom members and struts of the first 
bay are put together. The total quantity of rivetted 
steelwork at North Queensferry is about 15,100 tons, an 
addition of about 1250 tons during the quarter, as com- 
pared with 1350 tons during the previous quarter. 


GENERAL REMARKS. 

Steelwork.—With the exception of the wind fence and 
of a portion of the bracing and flooring, the whole of the 
steel for the central girders has been drilled and fitted. 

A commencement has been made of the laying of the 
permanent way on the viaduct at South Queensferry. 

The weather in June was very fine, but that in the last 
two months of the quarter has been very broken, rain having 
fallen to an unusually large amount. The wind pressures 
recorded at Garvie Castle have been light, the highest 
being: 6 Ib. on the large gauge, July 10, 1889; 8 lb. on 
the small gauge, August 18, 1889; 8 Ib. on the revolving 
gauge, August 18, 1889. On the platform at the top of 
the west side of Inch Garvie pier the highest recorded 
pressure was 16 Ib. 

The average number of men employed pez diem during 
the quarter has been 2293, and the number employed on 
August 24 was 2023. 

Only one fatal accident (and this we are informed was 
due to the workman’s own want of caution) has occurred 
during the quarter. 

In conclusion we are again able to report that, so far as 
the recent quarterly inspection enables us to judge, the 
character and execution of the work continue to be of the 
same high standard as heretofore. 

We have, &c., 
C. 8. Hutcutnson, Major-General R.E., 
F, A. Marinpin, Major, R.E. 
The Assistant-Secretary, Railway Department, 
Board of Trade. 





Paris Exuisition AWARDS.—The name of the Alliance 
Aluminium Company, Limited, of 7, Great Winchester- 
street, E.C., who received a gold medal in Class 41, was 
accidentally omitted from the list we published last week. 


NOTES FROM THE SOUTH-WEST. 
Cardif.—A fair amount of activity has prevailed in the 
steam coal trade. The best qualities have made 13s. to 
13s. 6d. ; good dry coal, 12s. to 12s. 3d. ; and Monmouth- 
shire, 11s. 3d. to 11s. 6d. per ton. The demand for house- 
hold coal has been fairly good; No. 3 Rhondda has 
brought 11s. 3d. to 11s. 6d. per ton. —— of patent 
fuel Eave been upon a large scale at fully former rates. 
The demand for both foundry and furnace coke has been 
Spanish iron ore has also continued in request. 
The manufactured iron and steel trades appear_to be 
in a prosperous condition. Heavy section steel rails have 
made 5/. 10s, to 5/. 15s., and light section ditto, 6/7. 15s. to 
7l. per ton. 


The Landore Viaduct.—The work of reconstructing the 
Landore viaduct of the Great Western a has just 
been completed. The old structure was of wood, and was 
constructed by Sir I. K. Brunel. The work of recon- 
struction has been carried out at a cost of nearly 30,000/. 
by Mr. A. Kellet, of London, Messrs. Finch and Co., 
Chepstow ; and Mr. Palmer, Neath, under the i} © - 
intendence of the district engineer of the company, Mr. 
Lloyd, Neath. As many as ninety-five trains now pass 
every twenty-four hours over the reconstructed viaduct. 


Tondu.—On Tuesday the officials at the Tondu Works 
announced that there would be a general advance of 
wages of 5 per cent. from the first of last month, to be 
taken up at the pay next Saturday, with another 24 per 
cent. from the present month, making a total of 74 per 
cent. advance. 


Cwmavon Steel Works.—These works are once more in 
activity. Since their acquisition by Messrs. Wright 
Butler, and Co., they have been undergoing repairs and 
alterations. Some large orders have been secured. 


The Frome and the Avon.—The Bristol Town Council 
decided on Tuesday to promote Bills in Parliament for 
the purpose of carrying out works to prevent flooding at 
the Malago stream, Bedminster, and the Frome, and also 
for powers to construct a relief culvert from the Frome 
for carrying off flood waters into the Avon. 


Wages in the Forest of Dean.—The colliers of the Forest 
of Dean have received a second advance of 5 per cent. in 
their wages, as promised some time since. 


The Severn.—At a private meeting of the executive 
committee of the Severn Commissioners at Worcester on 
Saturday it was determined to invite deputations from the 
Cardiff Chamber of Commerce, the Gloucester and Berke- 
ley Canal Company, and the Worcester Corporation, to 
meet the Commissioners on an early day to further con- 
sider the Severn navigation scheme, and discuss the cost 
of deepening the Severn so as to allow large vessels to 
reach Worcester, and also to decide upon the best means 
of raising the capital which would be required. 


Water Supply of Camborne.—The Camborne Water 
Works Company have decided to increase its capital by 
3000/. in order to improve the water supply of that town. 


The Welsh Railways.—TheRhymney Railway Company 
has decided to follow the example set by the Taff Vale 
Railway Company in reducing its rates for the carriage 
of coal, iron ore, and pitwood. The details of the 
Rhymney reductions have not, however, been worked out 
at present. 


Barry Dock.—The quantity of coal shipped at Barry 
Dock during the week ended Saturday was 39,920 tons. 
On Saturday morning 1400 tons of Messrs. D. Davies and 
Co.’s steam coal were put on board the steamship Isle- 
worth at Barry in three hours, 


The ‘* Royal Sovereign.” —The Royal Sovereign, which 
has been just commenced at Portsmouth, is to be com- 
pleted for sea with all guns and stores on board by 1893. 
She is one of four armoured battle-ships of 14,000 tons 
burden each, which are to be built, and she is to carry as 
her heavy armament four 67-ton guns of 134 in. calibre 
arranged in two barbettes, supported by a powerful 
battery of 6 in. and quick-firing guns. 


The Bute Docks.—The directors of the Bute Docks 
Compeny decided a few months since to increase the 
warehouse accommodation at the company’s docks, by the 
erection of some large corrugated iron sheds, speciall 
adapted for the storage of general produce, and fitted wit 
appliances for the rapid loading, unloading, and tran- 
shipment of cargoes. The first of these sheds was com- 
pleted on Friday. The new warehouse, which is on the 
north side of the Roath Dock, is 300 ft. long and about 
80 ft. broad, with a storage capacity of between 6000 and 
7000 tons. Movable cranes are placed on the quay for 
discharging cargo from a ship’s hold into the warehouse, 
and the principal railway companies have direct access 
to the shed, which was designed by Mr. C. S. Hunter, 
engineer to the Bute Docks Comeaay, 





A New SwepisH Ironcitap.—The new Swedish iron- 
clad the Géta, was successfully launched on September 
30 from the Lindholmer Shipyard, Sweden. She is built 
of Swedish material, wherever this has been possible, and 
is a similar boat to the Svea. Her engines are con- 
tracted to indicate 3100 horse-power, and the speed is 
expected to be the same as that of the Svea, viz., 16 knots. 
The Géta will carry two Armstrong 45.4 centimentre 
breechloading guns, 4.15 centimetre guns, five 5.7 cent- 
metre Maxin- Nordenfelt guns, four 25 millimetre four- 
barrelled machine guns, two 25 millimetre two-barrelled 
machine guns, besides one submarine and two movable 





appliances for mines, 
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THE MANUFACTURE OF GLASS BOTTLES 
BY MACHINERY.* 
By Howarp M. ASHLEY. 

THOUGH this invention is based upon laws and prin- 
ciples with which most of us have aot, saat familiar, there 
are some points in the application of these principles to 
bottle-making with which, probably, we are not all 
equally familiar ; and this will necessitate our considering 
briefly the old, or mouth-blowing process of bottle- 
making, and also some of the characteristics of bottle 
glass under varying conditions, before we proceed to a 
consideration of the invention which is the subject of this 


paper. 

The various processes of manipulation in the manufac- 
ture of green glass bottles, by the old process, are: 
Gathering. 

. Marvering. 

. Blowing of bulb. 

. Completing the parison. 

. Blowing the bottle in the mould. 
. Wetting off. 

Flashing, or warming in. 

. Lapping of the ring. 

9. Finishing of the ring. 

And these we will consider in the order in which I have 
named them. 

When the gatherer dips the end of his blowpipe into the 

tank of molten glass, he gives it two or three turns or 
twists round. This movement gives its name to the pro- 
cess, as the turning of the pipe gathers up the amount of 
glass required for the bottle, and also gives solidity to it, 
or, in other words, renders it less liable to contain bubbles 
of air. He next elevates the blowpipe horizontally to the 
level of his mouth, and blows through it, thereby expelling 
any accumulation of air or gas from the end of the pipe, 
and insuring that it is not blocked up. 
_ Now if it were possible at this stage of the work to 
instantaneously cut crosswise through the mass of glass 
and blowpipe, at, say 2 in. or3 in. from the end of it, we 
should see the red-hot iron in the form of a ring, with 
a darker dot, representing the 4 in. bore of the pipe, for 
its centre ; and outside of this ring we should see the glass 
varying in colour, from quite red close to the pipe, to 
orange further away, pte pale chrome, almost white at 
the outside, and to the practised eye, these varying tints 
would represent varying temperatures of the glass, and 
each temperature equally useful in its way; the orange 
and pale chrome part of the glass being used to make the 
bottle, and the red to prevent the other from being 
ramp by contact with the iron pipe, and also for keeping 
the subsequent bulb air-tight. 

The blower who next takes it in hand, commences 
by rolling and dragging the mass on a marver or marver- 
ing slab, until the orange and pale chrome portions have 
been dragged to the extreme end of the pipe, and he con- 
tinues to roll it until the whole mass is of one tint and 
temperature ; except that the atmosphere and the surface 
of the marver are slowly forming a shell, or crust of 
cooler, and consequently stiffer glass on the outside of the 
mass ; the result being that when he begins to blow into 
it, an elongated pear-shaped bulb is immediately de- 
i the walls or shell being of comparatively equal 
thickness. He then holds the pipe vertically, and dabs 
the bottom of the bulb on the floor so as to flatten and 
spread it out towards the size of the bottom of the in- 
tended bottle; then places it in the bottle mould, and 
oo into it. This completes the body and neck of the 

ttle. 

_ Next comes the wetter off, who applies a chisel dipped 
in cold water to the neck of the bottle, near to the blow- 
pipe, which causes it to crack off, but this sudden con- 
traction of the glass has a tendency to crizzle it, or in 
other words, to develop minute longitudinal cracks round 
the circumference of the neck. Now this crizzling would 
be fatal to the strength of the bottle, but 

_ The finisher, or “‘maker” as he is called, seizes it 
instantly with a tool called a punty, and placing the 
cracked neck in the mouth of the furnace, remelts the 
ragged edge of it, and then dips a rod in the molten metal 
and laps enough of it round the end of the neck to suffice 
for the ring, which he finishes by spinning it inside the 
ring tools ; and if this is all correctly done, the neck and 
the ring portions are so perfectly welded together as to be 
practically homogeneous. But that they are not always 
so welded is proved by the fact that the neck often shows 
the cracks all round and underneath the ring, and not 
unfrequently the ring cracks off from the neck when the 
bottle is in use. Having now briefly described the old 
process, we will proceed to a consideration of a few of the 
characteristics of bottle glass under varying conditions 
and circumstances. 

We have been accustomed to speak of glass as a very 
poor conductor of heat, and this is undoubtedly quite 
true of it, at its normal temperature, that is, at the same 
temperature as the atmosphere with which it is sur- 
rounded. But if we increase the temperature of the glass 
to, say, 3500 deg. Fahr., it would appear that its character 
in this respect becomes quite changed ; for if brought 
into contact with a body that is a rapid conductor of 
heat, it will not only impart much of its surface heat to 
the foreign body, but it will also transmit much of its 
internal heat, through its cooled surface, to the foreign 
body so rapidly as to change the colour of the glass, as 

escribed im connection with the blowpipe, from pale 
chrome to red, in about five seconds of time, stiffening 
the while in like proportion. Now the value of this 
property, or characteristic, we shall discover presently. 

he next characteristic to which I will call attention is, 
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that by varying its temperature bottle glass can be fluid, 
plastic, elastic, and brittle in the space of five minutes. 

Let us suppose that in a fluid state, and when nearly 
white, the heat is 3500 deg.; at the orange tint it is 
2000 deg., and at red 1000 deg. (though I will not pretend 
to be quite accurate in these figures, as greater authorities 
than I differ on this point, one claim‘ng 5000 deg. for the 
pale chrome tint which I am calling 3500 deg ); then I 
say, at 3500 deg., it is admirably adapted to be cast in 
heated moulds, just like most other metals ; at 2000 deg. 
or orange tint, it is so perfectly plastic that you can onl 
it as an artist would a piece of clay, provided that the 
modelling tool is hot enough, and suitably lubricated ; 
and at 1000 deg., or red tint, it is so elastic as to be 
scarcely damageable, and under suitable conditions all 
these changes will take place, as I have said, in about five 
seconds of time. 

Another remarkable characteristic of glass is, that 
whereas a mass of molten glass, brought into contact with 
a rapid conductor of heat equal in bulk to itself, and of a 
temperature not exceeding 100deg., is almost instantly 
fractured, would, if brought into contact with the same 
material, but of much smaller bulk than itself, at the 
same temperature—that is, 100 deg.—and then allowed to 
cool slowly, be greatly toughened. 

I will now proceed to describe my invention, and will 
endeavour to show that it is entirely based upon the 
principles we have already considered. 

First, then, I would observe that a bottle made by my 
machinery is re homogeneous—ring, neck, body, 
and bottom, all absolutely one. No joint, no weld; but 
just as a tyremaker takes a solid bloom of steel, punches 
a hole in the centre, and then rolls the ring into a tyre so 
as to have it without joint, seam, or weld, so I make a 
bottle—though by a widely different process—out of one 
mass, and this without any material to spare or waste. 





Next I would observe that, whereas by the old plan the 
body of the bottle is made first, then the neck, and last 
the ring, by my process the ring is made first, then the 
neck, and then the body. This, no doubt, will appear 
strange at first sight to a bottle-maker by the old process, 
and will remind him of the man who was going to build a 
house, and conceived the idea of beginning at the chimney, 
as he said he had got a chimney-pot, and he was going to 
build a house to it. But you will see the necessity for 
this reverse order when I say that I use three processes 
in making a bottle, viz., casting, punching, and blowing, 
and these I accomplish in the following manner: I make 
a two-part mould of cast iron, the inside of which is the 
concave or counterpart of the ring of the bottle. I then 
make another two-part mould, which is the counterpart 
of the neck and substance of the body of the bottle, and I 
call this the parison mould, and attach it to the top of the 
ring mould by suitable mechanical means. I then attach 
these to the top of a nozzle, which is to form the top edge 
or extreme mouth of the bottle, the ring mould being next 
to it; and through the nozzle I bore a hole in a vertical 
direction, and insert a cylindrical punch or plunger, made 
to suit the diameter of the inside of the neck of the 
bottle, with a small bore in the centre of it, through 
which to admit compressed air to the centre of the parison 
mould. Then to the end of the punch, farthest from the 
moulds, I attach a flexible pipe, for the supply of com- 
pressed air to the bore of the punch, the amount being 
regulated by a tap. Now all this mechanism is made to 
turn half round vertically, so that it can be inverted dur- 
ing the process of making a bottle. I then construct a 
cast-iron base and pillar, near the top of which I have a 
horizontal revolving table, and round its periphery I 
attach three of the complex mechanisms I have already 
described, and at equal distances from each other, so that 
each in turn can be moved round to where the operator 
stands, and where a bottle mould proper is fixed, and 
worked by suitable mechanical means, for the finishing of 
the bottles as they come round in succession into it ; and 
being fixed to the base of the machine, it always remains 
stationary while the other parts connected with the table 
are revolving. At this point I have also a pivotted tool 
fixed, which I call a paddling and punching tool, and 
which is worked by the foot of the operator, and at two 
other points on the base I have a greaser, and a bottle 
catcher and cooler. If the foregoing description has been 
clearly understood it must be evident to all how the bottle 
is made, which is as follows : 

Having greased the nozzle and tip of the punch with 
the er, and having placed the parison and_ ring 
moulds in a vertical position with the neck end down- 
ward, the operator pours into them, as much glass heated 
to say 3500 deg., as will fill them almost to the top; and 
as he knows exactly to what mark he must fill, in order 
to obtain a bottle of a certain weight, he can gauge it to 
a great nicety. It will readily be seen that by this 
process, he has cast what I may call a dummy bottle, the 
external shape of the neck and ring being perfect, and 
the body partly so, only somewhat less than it is intended 
to be when finished, but without a cavity or inside. But 
while it is still in a semi-molten condition, the other 








operator, or bottle-maker, pulls the table round, so that 
the mouid just filled comes to his position on the base, 
and with the treadle he forces up the punch into the 
glass, and thereby cuts out a cylindrical piece from the 
neck, and deposits it in the hotter mass up in the body of 
the bettle. 

He then withdraws the punch, the compressed air 
following through the aperture to prevent a vacuum, or 
the collapse of the glass, and immediately inverts the 
apparatus, opens the parison mould, pea | the partly 
formed bottle is then seen suspended by its ring from the 
ring mould. The operator then catches the bottom of the 

he the bottle on the paddling tool, so that it shall 
not be too much elongated, and the air still flowing in, 
the parison is immediately developed to the size required. 
The bottle mould Pe is then closed upon the sus- 
pended parison, and the air turned on at full, which com- 
pletes the blowing of the bottle. 

But as this description only explains the mechanical 
operation, I will now endeavour to demonstrate the prin- 
ciples which govern the process, and this I will do by the 
aid of the specimens and diagrams before us. 

The first (see Fig. 1) represents a dummy bottle, just as 
it has been cast in the parison and ring moulds, as I 
pointed out, having no cavity. 

The second (Fig. 2) is similar, but shows the result of an 
attempt to make the inside of the ring and neck by blow- 
ing, without punching ; from which it will be seen that, 
though the attempt was made immediately after casting, 
the glass had already transmitted so much of its heat to 
the ring and neck moulds as to leave the glass forming 
the ring and part of the neck about three times the thick- 
ness required, and hence the necessity for punching. 

The third specimen (Fig. 3) is similar, but showing a 
finished neck and ring, as the result of punching, and this 
demonstrates the proposition that glass is perfectly plastic 
at the stage of cooling between liquid and elastic. 

The fourth example (Fig. 4) shows the crust of glass 
formed by almost instantaneous cooling, consequent upon 
its contact with the parison mould, ion which answers to 
the marvering in the old process, and demonstrates the pro- 
position that glass at, say, 3500 deg. Fahr., is a rapid con- 
ductor of heat under the conditions there stated. The 
cooling and stiffening of the glass in the parisun mould, 
and therefore the crust of glass sv formed, is in exact pro- 
portion to the bulk of the parison mould as compared with 
the bulk of the glass, and is in a direction at right angles 
to its surface. 

You will also notice in this example, the effect of the 
paddling process, in the flattened bottom of the parison ; 
the primary object being to cool that part of the glass not 
cooled by contact with the parison mould, as it elongates. 

The fifth example, as you will see, is a finished bottle, 
which is some evidence, I think, of the success of the 
invention from a practical point of view. 

Now I am not able at present to state, with any degree 
of certainty, what is the cause of the great strength of 
these bottles, but I would suggest that as chilling, or 
partly chilling, a plate of glass on both sides by the Bastil 
process, both stiffens and hardens it, so the sudden, but 
only partial chilling of an outer and unbroken crust, or 
layer of glass, over the whole surface of a bottle, and then 
annealing it in the usual manner, as the most probable 
cause, because this unbroken crust is, as I have said, per- 
fectly homogeneous, for in casting the dummy bottle at 
the commencement, the glass being at 3500 deg., and so 
absolutely fluid as a mass, the molecules were a ie to flow 
by their own gravitation, and to adjust themselves in 
their respective positions in the moulds without distor- 
tion. But however this may be, it is a fact that eight of 
these bottles taken from the usual stock, have been tested 
internally by hydraulic pressure to 400 Ib. per square inch, 
and here is the certificate from Mr. Fairley, analyst, of 
Leeds, that not one of them gave way. Some of our 
customers have also told us that they have filled our 
bottles, and sent them out to the public three or four 
times, and have had no breakages. 








NAILS FROM TIN SCRAP.* 
By Oserian Saitru, Bridgeton, N.J. 

Ir may surprise the learned metallurgists who read this 
paper to learn that, by a recent discovery, nails of good 
quality can be made at one operation, directly from the 
ore, at the rate of, say, sixty per minute for each operator. 
It should be stated, however, that the raw material 
referred to does not answer strictly the ordinary assayer’s 
definition of an ore. It is found, in strata of various 
thickness, in Harlem, N.Y., and other localities where 
the débris from restavrants and from sheet metal factories 
of various kinds has been dumped. In other words, it is 
old and new tin scrap, one of the few substances which 
this generation, mainl occupied in- exhausting the accu- 
mulated resources of the past, seems to have laid up, by 
way of atonement, for the benefit of posterity. In speak- 
ing of this material as ore, we are simply looking forward, 
prophetically, to the time when our escendants may dig 
it up and write learned papers for the American Institute 
of Mining Engineers upon the best methods of assaying 
and smelting it. 

At least such has seemed to be its destiny hitherto. It 
may fairly be said that the many attempts which have 
been made to utilise it by separating, through chemical 
or electrolytical processes, its two valuable constituents, 
metallic tin and first-class wrought iron, have failed, 
either technically or commercially. The reasons for such 
failure need not here be discussed. Lither the separation 
has been incomplete, the iron still retaining enough tin to 
spoil it for the sinking fire, or other use short of remelting 


* Paper read before the ‘American Institute of Mining 
Engineers. 
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(perhaps even for that), or the manipulations of the process 
have been too expensive to make its results profitable, or 
both. Meanwhile the great tin scrap deposits have gone 
on growing faster than any other strata of our Post- 
Tertiary, Psychical Era; given up by metallurgists, not 
yet attacked by geologists, and explored only by that 
mining engineer of the transitional period, Gulielmus 
aper. 

fore leaving these heaps of tin scrap, however, to 
become mere mineral deposits for future ages, it may be 
well to consider a novel plan for their immediate utilisa- 
tion—novel, not only in its means, but in its principle. 
For it undertakes to use this material just as it is, without 
trying to 4 +e! its constituents at all, and to use it, 
moreover, for a purpose in which the qualities of both 
these constituents, namely, the tensile strength and 
ductility of the iron and the resistance of the tin to corro- 
sion, are directly employed with advantage. I refer to 
the manufacture, by mechanical pressure, of nails. 

This nail was invented, in its original shape, by Mr. 
George H. Perk‘ns, of Philadelphia, and has been deve- 
loped, through various forms, until it has almost reached 
a commercial stage, the machine in which it is to be made, 
in marketable shape, being nearly completed. The 
writer has been associated with Mr. Perkins in its deve- 
lopment, and can, perhaps, make interesting a brief 
description of the troubles we have gone through in order 
to produce it quickly, at one operation, in a reasonably 
manageable and durable machine. 

The first scheme tried was to cut ‘‘ blanks” from ordi- 
nary nel og and sheet-iron scrap, of. an approximately 
rectangular form, about ? in. wide by 1} in. long, similar 
to the plan shown in actual size, Fig. 2, but having the 
end section A, Fig. 1 (drawn about twice its real size). 
This was done in an ordinary press. _ By a second opera- 
tion it was corrugated into the form B, Fig. 1, in another 
press, witha special automatic die, which corrugated the 
middle grooves first and the side grooves afterwards ; 
much of the metal used not proving strong enough to 
stand the friction of being pulled into the corrugations of 
the die without cracking. At a third operation the 


embryo nail was crushed together into the form C, Fig. 1 
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(but more tightly closed), something after the manner of 
closing an accordion bellows. These headless nails were 
then fed by hand into a revolving dial, to carry them 
under a heading mechanism, after the operation of which 
they were ejected from the machine automatically. 

Obviously, this series of separate operations made the 
nails far too expensive for the market ; and, moreover, 
some trouble occurred from their splitting in the tightly 
folded corrugations. We afterwards built an automatic 
machine which performed all the above operations in 
succession, delivering a complete nail at each stroke. It 
was, however, far too complicated for practical use, and 
simply served to show what could not be done. 

Our second nail machine proper, constructed to receive 
blanks, which had been already cut in an ordinary press 
worked fairly well. It was likewise an experimental 
machine, built ‘‘ piece-meal” and not strong enough for 
continual hard work; but it served this time to show 
what could be done. Instead of working upon the 
principle of regular corrugations, it simply crushed up 
the blanks edgewise into any form which they chose to 
assume—the end sections appearing somewhat as shown 
at D, Fig. 1. The blank and finished nail are shown in 


Fig. 2. 

The machine now under construction has been very 
much simplified and made enormously strong and heavy. 
It is adapted to cutting, crushing, gripping, and heading 
the nails at one operation, and can be run as fast as an 
expert operator can feed the material. Its feed probably 
varies, with jagged, irregular scrap, from thirty to ninety 
nails per minute, although straight strips of sheet metal 
can easily be fed by hand into a machine running &s high 
as 240 strokes per minute. 

During the course of our experiments, various forms of 
nails have been tried. Among others were straight cylin- 
drical nails with conical points; straight square nails 
with pyramidal and with wedge-shaped points; hexagonal 
nails, &c. The most practical form, however, seems to be 
the square taper nail shown in Fig. 2, which has about the 
same shape as the ordinary cut nail, but is somewhat 
stronger and a good deal tougher. It is well adapted for 
all ordinary purposes, but is especially suitable for a roofing 
nail, since the tin coating prevents much rusting, and is 
good to solder to. Among other processes, we have tried 
winding the nail blank upon itself, after the manner of a 
window shade, but minus a mandrel. This makes a very 
good round nail, The economy of this system of nail- 
making is obvious. The scrap can be bought for about 
17 cents per 100 lb., and a boy can make perhaps 100 Ib, 





of nails per day. The most economical system of m2nu- 
facture will probably be to run one or more nail machines 
at each large ‘‘tin shop,” set as close as possible to the 
presses which produce the scrap, so as to avoid the 
expense of unnecessary handling, and the extra tangling 
up incident thereto.* 





NOTES ON BREMME’S PATENT VALVE 
GEAR. 
By G. A. C. Bremme, C.E. 


Tue following notes, although made specially with 
reference to this gear, will most likely prove of general 
use and interest. 

Valve gear, even in its most simple form, is a complex 
mechanism for which no exact and at the same time com- 
prehensive formula can be dedu The proportions of 
details most suitable for a given case, and the relations 
between valve oscillation and crank angle, or the corre- 
sponding piston position, must be determined empirically 
by means of model and the drawing-board, which requires 
time and labour. For this reason only comparatively few 
engineers become sufficiently acquainted with a new valve 
gear so as to be able to form a just opinion on its merits 
and practical advantages. 

he mechanism known as Bremme’s valve gear, and 
now extensively used, consists, briefly stated, in an eccen- 
tric-rod used as a lever of the first order and guided by a 
radius-rod. 
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Diagram Fig. 1 represents this valve gear as applied to 
a number of ives marine engines, and pt ucing an 
equal cut-off for down and up stroke under the usual con- 
ditions, viz., that the steam is admitted at the outer edges 
of the valve, and that the valve is directly attached to the 
eccentric-rod by the valve-rod E T. 

It is assumed that the piston is on its down stroke, and 
the crank has made the crank angle a. The line X X 
through the centre of the crankshaft is at right angles 
with the centre line of the valve spindle. The eccentric 
C K = r coincides with the crank, and is on the same side 
of the crankshaft. a and b are the distances between the 
centre lines of engine and valve — and the parallel 
line through the fixed centre F in line X X. , 

The actual length K H of the eccentric-rod is 1 = 
(a? + 723 and the radius-rod H G = F G, so that when 
the crank is at either dead centre the centre H covers the 
fixed centre F, and the lengths 7 and m of the eccentric- 
rod are in proportion with the distances a and b. As the 





* Since this paper was read the nail machine referred to 
has been completed and gives results beyond all anticipa- 
tions regarding it. One especially valuable feature is its 
capacity for ‘chewing up,” so to speak, all sorts of slivers 
and small pieces of scrap without danger of clogging the 
mechanism. 





valve-rod E T is of considerable length, the valve oscilla- 
tions are practically identical with the oscillations (O) of 
the centre E of the eccentric-rod with regard to line X X. 
The gudgeon G is movable on an arc described from the 
fixed centre F within an angle 6 from the neutral line on 
either side. This angle should not exceed 25 deg. The 
crankshaft turns in the same direction in which the 
gudgeon G is moved from the neutral line. 

It will be easily perceived that during the down stroke 
of the piston the centre E_ remains below the line X X, 
and during the up stroke above this line until the exhaust 
closure takes place, that is, when the centre E comes in 
the line X X. 

The general relations between valve oscillations (O) and 
the —_ angles (a) are expressed by the following 
formula : 


O= ot V+ or a i 


In this equation V represents the ordinates of the arc 
described by the end H of the radius rod or the distances 
of centre H from line X X. The formule for determinin, 
their value for a given crank angle are complicated, an 
for the present purpose their actual values are not re- 

uired. 

’ Referring to the ——— diagram, Fig. 2, it will be 
seen that the ordinates V of the concave part of the arc 
below the line X X are shorter than those of the convex 
part of the said arc above line X X for practically equal 
crank angles, ard that they have respectively their 
greatest value when the eccentric is in line with the 
eccentric-rod. 

The event of cut-off takes place when the oscillation O is 


equal to the lap of the valve. The expression — 7 cos a 


a 
in the equation (I.) decreases as the crank angle (a) 
increases, and becomes negative when a exceeds 90 deg., 
but its value is the same for the same crank angle in the 
—— and up stroke. 


. L = length of main connecting-rod, 
an 
R = length of crank, then in marine engines 


#= from 4 to 44. 


With a ratio of z = 4, and for a piston position of, 


for instance, 0.6 of the stroke, the crank angle a would be 
95 deg. for the down stroke and 109 deg. fer the up stroke. 
To effect equal cut-off for down and up stroke with equal 
lap and lead it is necessary that the corresponding 
ordinates V must be less for the down stroke than for the 
up stroke, and the gudgeon G must be located accordingly. 
As aresult of careful investigation the following data 
may be taken as a guidance in applying the gear to marine 
—— when equal cut-off with equal lap and lead is 
esired : 


Length of radius-rod HG=F G= 14 r 4 


» KHof eccentric-rod 1 = 8r or more 
5 2a a m = § 


Lap of valve, equal for both edges, from 47 to 7% 7. 

The maximum openings are unequal, and as three to 
four for down and up stroke. This difference causes no 
practical inconvenience as the smaller one is brought into 
calculation. 

In some cases constructive advantages are gained by 
locating the gudgeon G on the opposite side of line X X 
to that shown in Fig. 1, and as the opinions as to the 
necessity of equal cut-off for down and _ up stroke are 
divided, this may be done with good results by making 
the radius-rod of extra length. 

When the steam is admitted at the inner edges of the 
valve, or when a bell-crank lever is inserted between the 
valve-rod and valve spindle, the position of the eccentric, 
and if under these conditions equal cut-off is desired also, 
the location of the gudgeon must be opposite to that 
shown in Fig. 1. 

The following is a convenient rule for locating the 

dgeon G, viz.: Place the crank at its top centre, and 

or equal cut-off locate the gudgeon on the same side of 
line X X with the eccentric. 

When the centre H of the eccentric-rod is guided by 
means of a slide along a straight line, .e., when the radius- 
rod becomes infinitely long, the corresponding ordinates V 
become equal (see Fig. 3). In this case the maximum 
openings are equal, but equal cut-offs cannot be obtained 
with equal lap and lead. 

The ideal valve gear would give with equal lap and lead 
and equal cut-off also equal opening to steam, and, in 
fact, do more than what there is a practical necessity for. 

The great advantages of Brenmme’s valve gear are its 
exceptional simplicity and the absence of the risk of 
bending the valve spindle when reversing, &c. 

Di m Fig. 4 shows the arrangement of valve gear 
dneieed in Hackworth’s patent. The eccentric-rod is 
used asa lever of the second order, and guided by a radius- 
rod. The relations between valve oscillation and crank 
angle in this case are expressed by the formula 


=_% v4_ > pcosa . =) tees 
. a+b * a+b sated 

On comparing this with the above formula (I.) it will 
be seen that in inferior result is obtained. Tike valve 
motion is too sluggish. 

It has been all that the author had profited by the 
specifications of Hackworth’s patents, which is not the 
case. Asamatter of fact, a professional search did not 
reveal the existence of these patents, and the author 

e acquainted with them only long after the publica- 
tion of his own patent. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 


The number of views given in the ification Drawings is stated 
tn each case after the price; where none are y , the 


Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 
— of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, ing 
amount of Pop and postage, addressed to H. READER LACK, Esq. 
The date of the advertisement of the spt of a yplete spe- 
cification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 
ar: person may at any time within two months from the date of 
the advertisement of the opt of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


1147. A. Whitney, ‘ord, Conn., U.S.A. Im- 

rovements in Machines for Drilling, Centering, 
Ream , and like Operations. [6d. 12 Figs.) 
January 25, 1888.—Fig. 1 is a front elevation of the machine, and 
Fig. 2 a horizontal section of the rocking spindle head. The bed B 
of the machine has bearings 38 and 39 for the pivot bolt 37, on 
which the spindle head H swings. 0 is the driving shaft on which 
is a pulley A operated by a belt for furnishing the motive power to 
the spindles C and D. The operation of the machine is as follows : 
The several parts being at rest in the positions shown, with the 
spindle Saud oan to its rear position and the spindles furnished 
with a drill and a reamer, and the work to be centered securely held 
in the vice 8S, the pulley A is started revolving in the direction of 
the arrow on belt 57, thereby rotating the spindles C and D. The 
spindle C carrying the drill 86 is now moved toward and into the 
work by moving the handle 24 of the lever Q in the direction 
shown by the arrow. This movement turns the gear G, which 
meshes with a rack 32 in the sleeve E, and rack 31 in the sleeve F, 

































































in the direction shown by the arrow, and as E and C go forward a 
spring pushes the lock bolt 28 into a hole in the lock-plate L, 
thereby locking the head H firmly in place. In feeding C forward 
D is moved back through a distance equal to that through which 
C is moved forward. After the drill 86 has been fed to a sufficient 
depth, the handle 24 is reversed and continued in the opposite 
direction, thereby withdrawing C and advancing D. The lock 
bolts are then removed from the plate L, when the handle 24 is 
pressed down, thereby swinging the head H to its forward posi- 
tion with the spindle D in the position previously occupied by C. 
Continuing the backward movement of the handle 24, the reamer 
85 is now carried forward and into the work by the spindle D in the 
sleeve F. As this sleeve goes forward a spring pushes another lock 
bolt into another hole in the plate L, thereby locking H firmly in 

lace. The reamer 85 having been fed to a sufficient depth the 

andle 24 is again reversed and its movement continued until both 
lock bolts are again removed from the plate L, when the operator 
lifts the handle, thereby swinging the head H back into the posi- 
tion shown in the drawings. (Sealed September 14, 1888). 


5276. F. McD. Leavitt, Brooklyn, U.S.A. Improve- 
ments in Drop Hammers, (8d. 4 Figs.) April 10, 1888.— 
In the annexed drawings, Fig. 1 is a side view, Fig. 2 a sectional 
detail, and Fig. 3 a sectional plan on line y, y of Fig. 2. The 
hammer body 10 is rectangular in cross-section, its angles being 
cut away to form grinding faces 2 which rest against corresponding 
faces formed upon uprights 11 at each side of the entrances to 
vertical recesses 12, which enter the bodies of the uprights. The 
uprights 11 are secured to a base 13 which serves as the support 
to the lower die 14, which die is adjusted to the required position 
by means of set screws 15. The upper die 16 is connected to the 
lower end of the hammer body, and the ends of the set screws 17, 








by which the die is held in place, pass within the recesses 12, when 
the h is in operati ‘4 At each side of the body is journalled 
a centrally divided cylindrical housing 18, of which the bearings 
19 are made integral with the uprights 11. The sections a and b 
of these housings are ted by a curved web or plate 5, which 
plates also serve as guards. Through the housings 18, but 
eccentric thereto, are passed driving shafts 20 carrying pulleys 
21. Upon these shafts, between the sections a, b, and just 

posite the h body, are mounted friction rollers 22. 
While these rollers are revolving in the direction of the arrows 
(Fig. 1), and the housings 18 moved in corresponding directions, 
the rollers will be brought to bear against the side faces of the 

















hammer body, which body will be raised. The mechanism for 
moving the housings consists of a treadle 23, which, by means of a 
rod 24 and links 25, is connected to two heads 26, which are in 
turn connected to the housings 18 by dowels 6. By this arrange- 
ment, when the treadle is depressed the rollers are carried toward 
the hammer body, but when the pressure upon the treadle is 
relaxed the rollers will fall away, and the hammer will drop. 
(Sealed August 31, 1888). 


8456. M, Friedrich, Plagwitz-Leipsic, Saxony. Im- 
provements in Apparatus for Grinding am | Pul- 
verising Substances, [6d. 4 Figs.] June 9, 1888.—The 
material to be ground or pulverised is fed into a rumbler or drum 
through a hopper indicated at Fig. 1, and falls on to rocking grids 
or gratings Al, &c. These grids, as shown detached at Fig. 4, are 
each supported by a fulcrum at a, which is slightly one-sided, so 
that a greater leverage is obtained at b than at a, and in conse- 
quence of which the grating will always be inclined to rest on b. 
When the rumbler is turned the balls roll forward. Fig. 2 shows 
the position wherein the weight of the balls presses down the 
shorter lever c of the grid, until the rumbler is turned forward as 
far as shown in Fig. 3, where the long arm b is pressed down, a 








panes = of the balls towards b being thus periodically pro- 
uced. e weight of the balls now presses against the short arm 
of the grid A2, and presses down the grid at c, the process being 
repeated while the rumbler goes on revolving. The grid may also 
consist of single grate bars placed side by side and held in position 
by the same fulcrum. The material when ground or pulverised to 
the requisite degree falls through the openings between the bars 
on to a sieve, specially adjusted underneath, or which may form 
the outer shell of the rumbler. In this case the rough parts of the 
material which do not pass the sieve are brought round in the 
rotation of the apparatus, and fall down again on to the balls, at 
the moment when the grids drop back, which takes place at their 
highest position, see the grids A® and A’, Fig. 3, this material 
being acted on afresh. (Sealed September 21, 1888). 


9260. P. A. Newton, London. (The Watson and Denny 
Gold and Silver Extracting Company, Melbourne, Victoria.) 
Improvements in Combined Grin . g, 

Machines, (sd. 5 Figs.) June 25, 


an amat; 

1888.—A is the pan of the improved machine, and Al! its 
bottom. Bis a space forming the mercury well, C a lower 
segmental grinding plate, and D an upper segmental grind- 
ing plate attached to the rotary carrying plate E, which is 
supported by a tubular carrier E!, secured upon the central 
spindle E?, to which motion is imparted by gearing E*. The 
inner wall of the classifier F is formed by the side of the pan, 
while its outer walls are formed by the box Fl. The material 
to be treated is fed into the pan with the necessary quantity of 
water, and by the currents therein is carried between the cor- 
rugated segmental grinding plates D and C, while the liberated 
metal falls and is brought into contact with the mercury in the 











well B.. The ground material escapes through the opening F? near 
the top of the pan to the classifier, and owing to the agitation at 
this point, a large percentage of coarse grains are carried into the 
classifier, and in the ordinary way would flow away to the waste 
heap ; but by causing the material to from the agitated water 
in the pan to the still water of the classifier, the heavy particles 
are caused to fall to the bottom thereof, when by the influence of 
thecurrents they re-enter the pan through the opening F2, and 
thence between the grinding surfaces D and C, until each particle 
is sufficiently fine to float with the current over the still water of 
the classifier discharge F, and thence to the waste heap. An ad- 
justing board, fitted near one end of the classifier, regulates the 
discharge of the material to any degree of fineness, and the 
diverting board F5 serves to divert the current passing from F% 
to F4, by which means the very finest particles of metal, as well as 
coarse particles of ore, are made to sink. (Sealed September 21, 


12,089. W. M. Wilso 


Patricroft, Lanc, Improve- 
ments in Hammers 


orked by Steam or other 











Elastic Fluid under Pressure. (8d. 4 Figs.) September 
7, 1887.—The chief object of this invention, when applied to 


J, while the upper piston-rod d? 





hammers in which guides are not used, is to dispense with the 
ordinary flat-sided piston-rod and the special glands and stutfing- 
boxes required to suit the same. a@ is the standard or column, 
which in this case is cast in one piece with the baseplate a!, 
and anvil block; b is the anvil face and- ¢ the hammer face 
operated by the lower piston-rod d. This lower piston-rod 
is preferably made in one piece, and is concentric with the 
piston d!, and the upper piston-rod d? is made with, and 
turned eccentric to, the piston. The piston works in the cy- 
linder e, and the lower piston-rod d passes through a stuffing-box 
through a stuffing-box f!. 
On the rod d? is secured an arm or lever d3, to which is connected 
the roller bar g, which is free to slide vertically in guides h, and 
on the bar g is mounted a roller g! which actuates the tripper 
lever ¢ pivotted above the steam cylinder, and so operates the 
valve mechanism. Thus the piston and hammer are guided by 
placing the —— piston-rod d* eccentrically, and a perfectly clear 
space is left between the lower stuffing-box f and the anvil face 
b, for handling large forgings. Also by twisting the standard a 
and uniting the same to one corner of the baseplate al, increased 
facility is afforded for handling long bars or forgings. (Sealed 
September 21, 1888). 


HAND TOOLS, 


7857. C.A.Day, London, (A. Warren, St. Lowis, U.S.A.) 
Improvements in Jacks, (Sd. 6 Figs.) May 
29, 1888.—The standard A of the jack is channelled to receive 
a lifting bar B, its upper part fitting — therewith. The 
bar B tapers from the upper end downwards, the lower end 
having the ordinary lifting foot. E is the lifting handle, 
pivotted at m, and forked so as to have a bearing on each side, its 
end being formed with a cam face upon which rests a projection 
provided with friction rollers p on the lifting head D. The face o 
of the cam bears such relation to the pivot m that when the pivot 
is down the rollers p rest on the low part of the cam, but as the 
handle is raised the higher parts are brought beneath the rollers, 
and thus the lever is caused to act with a wedging action upon the 
head. Overeach surface o is a loop q, which forms with the said 
surface a curved slot fitted to receive the stud with its roller, and 
to allow it to travel throughout the whole movement of the lever. 
The gripping mechanism consists of a roller y working in a chamber 
having an inclined wall. The recess in which the roller works is 
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narrow at the bottom, and the rear wall 7! is inclined, so that the 
roller by its gravity tends to wedge against the face of the lifting 
bar, which tendency is increased as the bar B is drawn downwards 
by its load. To insure the release of the roller from its grip when 
the head is lowered, a pin K is fixed in the upper part of the 
standard in line with the roller, so that it may enter the chamber 
as the head is lowered and lift the roller out of gripping contact. 
A spring and block H permit the roller to rise from its work, 
but cause it to return promptly to nip the bar and the rear 
wall. The rear wall of the gripping chamber in the standard is 
made removable, and consists of a plate of hardened steel e, whose 
lower end rests in a groove, its upper end being held by a set 
screw f. For releasing the roller in this chamber a bar 2 is pro- 
vided, whose lower end projects outwardly so as to be reached by 
the hand or foot of the operator, to raise the roller out of tbe nip. 
By the use of the tapering bar B the position of the roller con- 
stantly - so that the wear is distributed. (Sealed September 
14, 1888 


7909. J. Parkinson, Bradford, Yorks. Improve- 
ments in Parallel Vice, [6d. 7 Figs.) May 30, 1888.—This 
invention has for its object means whereby the nut and vice screw 
may be moved out of mesh for allowing the sliding jaw to be moved 
back and forth without turning the vice screw. A is the fast jaw 
and B the sliding jaw, having an oblong hole at C through which 
the screw 8s. The collar D works against the end face of the 
jaw B, and is inclosed by a cap E, which also acts as a carrying 
plate for supporting levers. A short shaft, having a lever F, is 
mounted in the lower portion of E on one side thereof, and a lever 
G is secured at an angle thereto on the other side, and to the latter 
is attached a yoke H partly embracing the collar D. On the screw 
is a sleeve J connected by a link to a lever K, fulcrumed at L, and 
extending through a slot cut in the shank of a half-nut N, a spring 











S being situated between the half-nut and the vice base. On press- 
ing the lever F towards the screw, the short lever G raises the 
yoke H, and thereby the screw, the latter causing the lever K to be 
operated, and the half-nut N to move towards ie baseplate, thus 
further compressing the spring 8, and thereby moving the screw 
and half-nut in opposite directions, so that the threads are 
unmeshed, enabling the operator to move the jaw B without turn- 
ing the screw. The connection between J and N may be accom- 
plished by means of a lever P, mounted on each side of the sleeve 
J, the opposite ends of the levers having projections P! extending 
some distance over the side of the half-nut N, so that on raisin 
the screw the half-nut is depressed, thereby unmeshing the threads 
and liberating the jaw B, to be moved as desired. (Sealed Septem- 
ber 14, 1888). : 
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PUMPS. 


8119. C.L. Hett, Brigg, Lincoln. Improvements in 
Centrifugal Pumps, (|td. 1 Fig.) June 4, 1888.—The object 
of this invention is to permit of the suction pipe swivelling to any 
angle, without removing any nuts or breaking any joints in the 
suction pipes. The suction bend B is cast in a piece with the 
me » cover, and fits with a recess in the pump case, which is 

out and faced true to receive it. The cover is kept in its 
stationary position by means of a loose ring H pressing on its 
edge, and screwed up by studs and nuts M. The joint is made by 








tallow or similar material, with or without a thickness of canvas 
or paper, woven asbestos, or other material. As the joint is in 
the case and not in the suction, its being absolutely air-tight is 
not essential; at the same time, a thick-made yielding joint 
material must not be used, lest it should give more on one side 
than the other, and thus throw the two stuffing-boxes out of line. 
G is the swivelling flange of the suction bend or pump cover, J 
the pump case, and K the disc or runner. (Sealed September 14, 
1888). 

12,491. J, Leckie, Gourock, Renfrew. Quadruple 
Action Lift and Force Pumps, (8d. 3 Figs.) September 
15, 1887.—A, As are the barrels or chambers of the pump, con- 
nected at the bottom to the underseat B, to the main branch 
of which is connected the suction pipe. C are the inlet valves, 
and D, D4 are side passages communicating with the upper 
and lower parts of the chambers A and As, Fig. 2 shows the 
mode of communication at the top end of the pumps. The 
space between the top and bottom parts of the chambers A, Aa is 
inclosed, forming the head E of the pump, through which passes 
a shaft F, provided with water-tight packing glands. Fixed to 
the centre of this shaft is a beam G, having a cam at each end, 
while outside the head E handles may be attached to the shaft 
for actuating it. H is the discharge nozzle, and I are pistons 
working in the upper parts of the chambers, while buckets J work 











in the lower parts. The cams at the ends of the beain G fit exactly 
into sockets K formed on the piston-rods. On the handles attached 
to the shaft F being operated, the cams at the ends of the beam G 
press upon the bottom and top of the respective sockets K, forcing 
the pistons and buckets up and down alternately in the chambers. 
Upon the ascent of one of the combined pistons and buckets the 
water fills the space below the bucket, and passes up one of the 
side passages to the space below the piston, and the descent of 
the other piston and bucket having taken place at the same 
moment, a } ede of water also takes place through the same channel 
D into the upper part of the other chamber. Upon the descent of 
acombined piston and bucket, a flow of water also takes place 
through the same channel into the upper part of its chamber 
above the piston. (Sealed September 21, 1888). 


SEPARATORS. 
8223. A. H. Reed, London. (6G. Conkling, Glen Falls, 
N.Y, USA) ti Extract- 


A etic Separator for 
Fe Sas Matters from Ores and other 
Material. [6¢. 3 Fiys.) June 5, 1888.—The annexed draw- 


1. 





ings illustrate sections at right angles to each other of the 
improved machine, in which A is a frame, forming bearings for 
The rollers B support the primary endless 
nm D, and the rollers B! support the secondary endless apron C, 
A hopper E is placed over the 


four rollers B, B!. 


ay 
which runs transversely to D. 





apron D, and in proximity to the apron C are placed one or more 
magnetised plates F. These plates are made of hardened steel, 
and by placing upon them one or more magnets G they become 
magnetised. The plates F are secured to cross-pieces F1, which are 
connected by screws @ to the frame, so that the plates can be 
raised or lowered. H is a hopper, above which is a scraper I which 
acts on the apron C. J, K are receptacles, one for the concen- 
trated ore, and the other for the gangue or refuse. A pulley N 
imparts motion to the aprons. The ore or material to be treated 
is crushed and fed to the apron D through the hopper E so as to 
form a thin layer thereon. As the apron is moved the layer of ore 
passes slowly beneath the plates F, and the iron contained in the 
said layer, being attracted by the plates, is caused to adhere to 
the apron C, which moves in the direction of the arrow shown in 
Fig. 2. As this secondary apron moves along, the particles of iron 
adhering to it are carried over the hopper H, and they drop down 
through the hopper into the receptacle J, being separated from 
the apron, either by their inherent gravity or by the action of the 
scraper I. The non-magnetic particles in the layer on the apron D 
are dropped into the receptacle K. (Sealed September 21, 1888). 


8624. H. Petersen, Hamburg. Improvements in 
Centrifugal Se ators. (6d. 6 Figs.) June 12, 1888.— 
This invention relates to centrifugal machines for separating 
liquids of different specific gravity. Fig. lis an end elevation 
showing the machine in operation, and Fig. 2 is a sectional side 
view, the drum on the left being out of action, and that on the 
right in action. The frame A carries in bearings @ the shaft e, 
driven by the pulley 6, and carrying on its ends the drums §, S! 
respectively. These drums are open centrally on the outside for 
receiving the liquid to be treated and drawing off the lighter 
liquid. The liquid is fed to a swivelled tank or receiver G, whence 
a pipe d carries it into the drum. The tank is swivelled, so that 
the pipe d may be moved into and out of the drum, and on the 
inner wall of the drum, opposite the opening, is an annular ledge 
h forming a trough receiving the liquid, which a pipe p carries to 


Fig .1 Fug. 2. 
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the outer parts of the drum, so that the incoming may not disturb 
the lighter product already in the drum nearer the axis. To carry 
off the lighter liquid in a sleeve carrying the same at a suitable 
angle, is a pipe g, having asharp nozzle and made adjustable longi- 
tudinally in the sleeve, so as to receive and carry off the lighter 
liquid as the drum revolves. The sleeve carrying the pipe q is 
formed in one piece with the annular trough F, which is hinged 
with the tank G so as to be movable therewith. The trough F is 
concentric with the drum, and surrounds the opening therein, but 
does not revolve with it, and has an outlet pl. A pipe t extends 
from the outer part of the interior of the dram towards the axis 
thereof, and terminates near the central opening, traversing the 
wall of the drum and opening into the trough F. To control the 
emission of the heavier liquid, the outer end of the pipe ¢ is screw- 
threaded so as to receive a mouthpiece having a central perfora- 
tion. (Sealed September 21, 1888). 


MISCELLANEOUS. 


6118. E. L. Bellhouse, Manchester. Improve- 
ments in Hydraulic P. Apparatus. (Sd. 1 Fig.) 
April 25, 1888.—This invention enables the pressure to progres- 
sively increase without increasing the forcing power of the pumps 
or accumulator. The apparatus consists of a cylinder a connected 
by stays b to a thrust block c. A hollow piston d slides in @ and 
upon a fixed ram ¢ bolted to the thrust block ¢, which ram is also 
hollow The pipe/f leads the fluid pressure towards the apparatus, 
a branch g leading into the interior of the fixed ram e, and another 
branch h to a valve ¢, from which a pipe h! leads to the foot of the 
cylinder a, from which also another pipe j leads to a pressure 
regulating valve k, and similarly a pipe 7 leads from the top of the 
fixed ram, through the valve m, also to the valve k. From this 
valve a pipe » extends to the press. The valves i and m are 
exactly similar, and each consists of a valve o held against its seat 
by a weighted lever p. The valve? is loaded to a greater extent 
than the valve ». The valve & is so arranged that the valve closes 














when a fixed maximum of pressure has been reached. As shown, 
this valve s is upheld from its seat by a weighted lever t, and to 
effect the closing, the area of the part v is made slightly less than 
the area of the part w, so that the pressure passing through is suffi- 
cient to close the valve against the resistance of the weight. Pressure 
from the force pumps flows through the pipe 7 into the ram e and 
thence into the sliding trunk d, which now descends, forcing the 
water in a through the pipe j, check valve x, and valve k, into the 
pipe » whereby it is led to the press. The resistance to the descent 
of d increases as the bale is compressed, until the pressure in the 
rain e and pipe J reaches the point at which it opens the valve m 
against the resistance of the weight 7, and allows the pressure to 
flow through / and k tothe press. The pressure continues to rise 
until the valve i is in its turn opened by the increased pressure of 
the water which then flows to the lower part of a. The trunk d 
now rises and the water is forced through the pipe J, and valves y 
and im, to the press, the check valve z preventing return through 
the pipe gy. (Sealed September 8, 1888). 

London. (7.7. A. Hansen, Copen- 


6487. G. F. Redfern, 
hagen.) Improvements in Conseitngel 
paratus, (6d. 2 Figs.) May 1, 1888.—This invention relates to 





apparatus chiefly designed for separating milk from cream, and 
comprises a drum A and a stand F having a bush D. A flanged 
agp C is screwed in the bottom of the drum so as to prevent 
the drum turning therewith. A hollow pulley H is placed over 
the pa and fastened to the drum by screws. In the neck of the 
drum a bronze ring Bis placed projecting inwards towardsthe centre 
and serving to confine the cream, allowing it only to pass through 
an opening in the ring B, from which extend two vertical cheeks 
between which the cream flows upwards and out at the upper edge 
of the neck over which it flows at N. The outflow of the cream 
can be regulated by inserting in the opening a pin T!! in which is 
a transverse passage tapering outwards towards the periphery. 
V1, V1l are two loose vanes each cast in one piece with tubes 
R!, R41 above, and with inlets T below, which latter are connected 
with a vessel S placed on the bottom of the drum. The vanes are 








placed between studs on the side of the drum and are kept in 
position only by centrifugal force. As shown only one of the 
upper tubes is open, the other being closed. Through the tube Rl’ 
a hole is made in which a hollow pin T! is placed, the interior of 
which communicates with the interior of the said tube by means of 
a hole a, thus forming a communication between the tube and a 
passage M in the neck of the drum out of which the milk flows. 
The bush D is made of phosphor-bronze, and in its bottom is fixed 
a screw El, the upper end of which is formed as a hardened 
rounded cone. J is an oil tube leading to a passage in the screw. 
A part of the interior of the bush is made somewhat conical and is 
provided with a left-handed thread or spiral channel. When the 
spindle C rotates it will draw the oil up into the oil holder U, from 
which three vertical channels conduct it down again, so that there 
AG oe up-and-down flow of the oil. (Sealed September 8, 
7336. R. Smith and 


S. Paget, Keighl 4 
i rovements in Roller Bentton — Ywaching 


tS) . 
W , and Machines, [6d. 6 Figs.] May 
17, 1888.—The object of this invention is to provide roller bearings 
which shall be simple, efficient, inexpensive, and easily and 
readily applied and fixed in their places. Figs. 1 and 2 are sections 
at right angles to each other of one form of roller bearing con- 
structed according to this invention. A containing box a@ of any 
convenient size for fitting into the frame of the machine, is cored 
or bored out through the greater part of its length to form a race 
b for the rollers ¢ to run in, pod terminates at its outside end 
with a shoulder or reduced part d, against which the flat ends 
of the rollers e work, The back or reverse end of the containing 


g.1. 
UA VN 


GZ , 


ore 
_—- 


V jl 
L S 






Yj 












box is formed of a separate plate secured to the main part a of the 
box by screws, and forms a shoulder similar to d for the other 
ends of the rollers to work against. Any tendency on the part 
of the rollers to take up a position oblique to the plane of the 
axis of the shaft will be obviated by means of the flat ends of the 
rollers working against the flat collars at the ends of the race. 
In the modification shown in Figs. 2 and 3, instead of the rollers 
running in a race with end-shoulders, and forming part of a con- 
taining box, the raceg is plain, the rollers bein guided by two 
end discs h secured to the shaft 7, and provided with lips j for 
restraining the rollers in an outward direction, so that the bear- 
ing may be left open except in the direction of pressure. (Sealed 
August 31, 1888). 


10,591. F. Siemens, London, Tubular Steel Chains. 
(6d. 9 Figs.) July 21, 1888.—Two pieces of steel tube are bent 
each into U form, and their limbs are joined so as to make a com- 

plete link in any of the following ways. The one tube may be of 
arger diameter than the other, so that the limbs of the smaller can 
be inserted into those of the other, or the tubes may be of equal 
diameter, and a limb of the one tapered at the end to a smaller dia- 
meter to enter a limb of the other tapered to a larger diameter, or 
the two sets of limbs may be brought to butt against each other 
with short pieces of tube or rod inserted and extending some dis- 
tance into both of them. The half-links, in each of these cases, 
being jointed together as spigots and faucets, are prevented from 
separating by indenting them so as to make protuberances inside 
the outer project into hollows formed on the inner half link. The 
half limbs may also be connected by pieces of tube or rod with right 
and left threads screwed inside of them, or pieces of tube with 
right and left threads screwed outside of them. (Sealed November 


17,009. J. Garvie, London. Improvements in Steam 
Pile Drivers, (6d. 1 Fig.) December 10, 1887.—This inven- 
tion relates to a single-action steam pile driver in which the steam 
pipeis stationary, The piston-rod is of the shape of the letter L, 
and is hollow, the lower end resting in the top of the pile, and the 
top end carrying the piston. On the end of the horizontal part of 
the rod is fixed a three-way cock or valve. The steam is passed 
through this valve and through the horizontal and vertical portions 
of the piston-rod, and discharges between the top of the piston and 
the underside of the cover of the monkey, thus raising the latter. 
The exhaust is worked by reversing the cock or valve in the 
ordinary manner. (Sealed December 21, 1888). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





consulted, at th of Ene » 
oe oe, e offices INEERING, 35 and 36, Bedford. 
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THE BRITISH ASSOCIATION. 
(Continued from page 424.) 
Mera SHEETS AS ExLectRIcAL SCREENS. 

Proressor O. Lopes also contributed a paper 
‘On the Failure of Metal Screens to Screen off the 
Electrostatic Effect of Moving or Varying Charges,” 
which brings us again to the lightning conductor 
question, inasmuch as Maxwell suggested the bird- 
cage form as the best. Professor Lodge has found 
that as long as a charge is stationary the thinnest 
film of a conductor is indeed a perfect screen. An 
ordinary wire gauze is also impervious to electric 
disturbances from without, and so is a silver-coated 
beaker as long as the coating is not too thin. This 
was investigated by placing a very light needle, 
highly charged with opposite electricities at its ends, 
within the beaker. When, however, the coating 
became thinner and thinner so that the resistance 
of the silver film increased from a fraction of an 
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|report of the Committee on Electrolysis, but may from Mr. Crookes’ researches. To examine whether 
be mentioned here on account of its relation to the there was really molecular convection or bodily 
following paper. It is well known that a flame dis- | electrification, or whether the phenomena were of 
charges an electric body held over it almost instan-|an electrolytic nature, Professor Schuster under- 
| taneously, and this discharge also takes place when | took potential measurements. If there were no 
‘the body is held by the side of or under the flame, | bodily electrification, the potential should fall regu- 
the quickness of the effect decreasing with the | larly, which is not so according to Hittorf. Pro- 
| distance, taking. a few seconds, for instance, at a fessor Schuster has now found that there is a rapid 
| distance of 8 centimetres. A glass plate inter- | fall of potential in the first two of the three layers 
| posed stops the effect. It might be thought that | which surround the negative electrode, whilst at 
|the discharge is the result of convection, but a/| the positive electrode the potential falls uniformly. 
strong blast around a charged rod had no effect, | To examine the speed of the molecules he placed a 
|and did not deflect the path of the charged atoms. | wire electrode in soapstone leaving the end free, 
There might also be an electrolytic action through | and found that the discharge, at first a straight line, 
| dissociated atoms, or simply an action passing from | bends round and becomes curved in an electro- 
molecule to molecule according to the theory of| magnetic field. He concludes that the speed is 
'Grothues. Heated metal rods placed between the | gradually diminished by the collisions between the 
poles of a Wimshurst machine also effect discharge, | molecules, and that in the luminous layers their 
and a hot iron ball will when cooling at a certain | energy of translation is transformed into energy of 
| vibration and radiation ; through the dark space 


ohm to 100 ohms and more, and when the charged temperature, only take a negative charge. 

bodies were rapidly approached, being shot towards Tye Discuarce of ELECTRICITY THROUGH GAsES. 
thé: beaker somettines, the xieedle. was deflected, This most important paper by Professor Schuster 
the deflections becoming measurable at 1000 ohms sites te tie rave phenomena occurring in 


: aia rn oo ha eee pag a site say = fs vacuum tubes, specially near the negative electrode. 
ial. ‘ak: Seahh hae obtemmnidi tem: Win. cliiealen In vacuum tubes the convection of electricity is 
J 


researches. 


DiscHARGE OF ELECTRIFICATION BY FLAMEs. 
This paper, by Professor Worthington, was also | 


read by Dr. O. Lodge; it forms part of the| by their impact, drive windmills, as is well known 


those projected molecules behave like electric 





the particles pass unhindered. In Sir William 
Thomson’s opinion the phenomena of stratification 
may be compared to the rippie marks in the tidal 
sands and the bars at the mouth of tidal rivers, and 
the charged molecules would be subject to the 


, ordinary electrostatic and mechanical laws. 


effected by negatively charged molecules driven at | 
|considerable speeds from the negative electrode ; | 


THe ExpeRIMENtTs OF HERTZ. 
Professor Trouton described some experiments 


currents, they are deflected by magnets, and can,| which he and Professor Fitzgerald have been 


making with Hertz’s mirrors. The general arrange- 
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ment of these experiments is the same as that which 
M. Joubert had adopted, and which we briefly 
explained in our report of the Paris Electrical 
Congress (vide page 355 ante). The experiments 
could not be shown at Newcastle as had been 
intended ; a thin film of water can serve as reflector, 
glass is unsuitable. 
ELECTROLYSIS. 

In presenting the report of the Committee on 
Electrolysis, Professor O. Lodge drew attention to 
one controversial point of great interest, which 
rests, however, on a hypothetical experiment. If 
two vessels filled with a solution of chloride of potas- 
sium, for instance, are connected, and an electrified 
body approached to the one body, the A atoms 
should collect in the one vessel and the K atoms 
in the other ; we should thus, after removing the 
electric body, have dissociated atoms about whose 
means of existence there is considerable doubt. 

Mr. W. N. Shaw announced that he had now 
completed two parts of his report on the Present 
State of our Knowledge in Electrolysis and Electro- 
Chemistry. His whole report will comprise six 
parts ; the two parts completed concern the typical 
cell and its normal action and the laws generally 
accepted. 

Professor S. P. Thompson showed a ‘ Pheno- 
menon in the Electro-Chemical Solution of Metals,” 
a pretty experiment which he threw on a screen in 
the darkened room. If the current of a few Grove 
cells is passed through two copper wires as elec- 
trodes in a strong sulphuric acid, gas bubbles appear, 
stop after a few seconds, and begin again to rise, 
the variations corresponding to those of a dead-beat 
galvanometer; the copper wires become momentarily 
discoloured whilst the generation of gas ceases. The 
experiment is due to Planté. Professor Thompson 
has tried various other metals and acids, most of 
which are less effective. The effect may depend 
upon the formation of an oxide crust on the anode, 
on the strength of current and the concentration, 
and the experiment offers a means of investigating 
whether or not the metals are oxidised before dis- 
solving as salts. 


ATMOSPHERIC ELECTRICITY. 

Messrs. Maclean, F.R.S.E., and Makita Goto 
contributed a paper on ‘‘ Electrification of the Air 
by Combustion,” which was communicated by 
Sir W. Thomson. The experiments were made in 
a large and high room of the Glasgow University 
building, and it was soon found that during the 
observations the electricity became more and more 
negative. This might have been due to the 
epee of the observers and to the burning lamp; 

ut as the presence of ten people instead of two 
did not alter the results whilst the burning paraffin 
lamp always brought the potential to minus, the lamp 
was clearly the cause. The observations were made 
with a water-dropper and a quadrant electrometer. 
Most burning bodies impart a negative electrifica- 
tion to the air moh wn through their smoke 
particles, and must hence themselves become posi- 
tively electrified, as was moreover confirmed by 
— tests. Such were a paraflin lamp, phos- 
phorus, sulphur, magnesium, and an electrometer 
match (blotting-paper soaked with nitrate of lead). 
Alcohol and smokeless coal are doubtful, glowing 
charcoal becomes negative. The behaviour of an 
ordinary lucifer match is instructive ; when burn- 
ing with a flame it becomes positive, when glowing 
negative like the charcoal. 

Professor Michie Smith gave some ‘‘ Notes on 
Atmospheric Electricity and the Use of Sir W. 
Thomson’s Portable Electrometer ;” the latter were 
particularly pleasing to Sir William, as Professor 
Smith has succeeded in getting this instrument to 
work in tropical climates—India chiefly —an attempt 
in which everybody else svems to have failed. 
He obtained his success by taking great precautions 
about the drying acid inside, of which a good supply 
is needed, by keeping the charging rod unpleasantly 
hot, and by electrifying with a machine instead of 
the customary electrophorus. He found the poten- 
tial of the air positive until 10 a.m., then it became 
negative until the sea breeze changed it again, 
before the latter became appreciable. This negative 
electrification of the air to which Professor Weber 
also referred, is due to dust and smoke particles in 
the air, as Sir William explained ; the air itself is 
alway positive, but the dust particles, having been 
in contact with the negative earth, cause this 
apparent change in the lower strata of our atmo- 


Smith has further observed sheet lightning, very 
common at Madras, which he agrees to regard 
either as reflection of distant lightning or as brush 
discharge between clouds. 

Professor Leonhard Weber, of Breslau, sent in 

an abstract of his observations on ‘‘ Atmospheric 
Electricity,” which he has for some time been 
carrying on, on behalf of the Electrotechnische 
Verein, of Berlin, both with masts 20 ft. high 
erected on the Riesengebirge, where thunderstorms 
have unfortunately been scarce since he started 
these investigations, and with kites and balloons 
connected to galvanometers. This latter method 
was rather criticised, as was also his mode of taking 
lightning photographs. He moved his camera ellip- 
tically, the camera oscillating thirty times a second, 
and its axis describing an elliptic cone, the object 
being to analyse flashes into intermittent dis- 
charges, some of which were probably oscillatory. 
He has taken two photographs, one of which shows 
peculiarly luminous lines ; a point remaining lumi- 
nous for at least one-third of a second would give 
an ellipse under these circumstances. Such inter- 
mittent discharges correspond to laboratory flashes 
discharging through a high resistance, and may last 
an appreciable time. 
Mr. Clayden produced some photographs imi- 
tating dark flashes of lightning. During the thunder- 
storms of June 6 he obtained several dark or 
reversed flashes, which he then imitated with sparks 
of a Wimshurst machine, exposing the plates to 
diffused light before or after the flash, and placing 
sometimes a white cardboard in his camera to 
obtain diffused light, exposing thus front and back. 
He agreed with what Captain Abney explained, 
that the dark flash is simply a matter of chemical 
nature, depending upon the mode of photography 
and development. If the image once formed has 
time to take up oxygen, it is no longer developable ; 
and if a gelatine plate is first exposed to diffused 
light, the Ags Br formed in the film can recombine 
with the Br liberated to Ag,Br,, which cannot be 
developed either. 

The following paper should have been noticed 
before : 


A New THERMOMETRIC SCALE. 


Mr. W. H. Preece and Professor Forbes advo- 
cated a new thermometric scale based upon the 
joule. The recent Electrical Congress at Paris did 
not adopt the ‘‘therm,” but retained the calorie ; 
the authors argue that there is no need for either 
therm or calorie. If we substitute 420 new divisions 
for the ordinary 100 divisions of the Centigrade scale, 
it will represent one joule per gramme of water, 
and the temperature units would be expressed in 
c.g.s. units. To raise one gramme of water from 
freezing point to boiling point would require 
420 joules. M. Potier had objected at Paris that 
we were not sufficiently sure of the value of the 
mechanical equivalent of heat—the joule. This 
opinion was not shared by Sir William Thomson, 
who remarked that the joule values really sug- 
gested a slight difference between the B.A. unit 
of resistance and the real ohm. He was, however, 
not in favour of the new scale ; nor was Professor 
Ruecker, as he considered no change seemed advis- 
able until we learn what temperature is, which as 
yet we only know as to gases. 


Tur CHEMICAL SECTION. 


The Chemical Section sat only on four days. The 
address of the President, Sir Lowthian Bell, Bart., 
F.R.S., we have already published, and the joint 
discussion with the Mechanical Section to which it 
gave rise has been reported in our columns. 


Ture TEACHING OF CHEMISTRY. 


The report of the Committee appointed for the 
Purpose of Inquiring into the Present Methods of 
Teaching Chemistry, this year offers definite sugges- 
tions, which show that the Committee are fully 
aware that reform in the instruction in chemistry 
must go hand in hand with a general reform in 
technical education. Last year the Committee had 
invited opinions and suggestions from all interested 
in the teaching of science ; they have now agreed 
in principle upon the changes required, and in- 
dorse on the whole a scheme which Professor 
Armstrong has drawn up for a course of ele- 
mentary instruction in physical science. Pro- 
fessor Armstrong did not originally consider that 
chemistry, as usually understood, would be the 
most suitable subject for school instruction. He 





sphere which houses and trees also show. Professor 





is now of the opinion that a course which is mainly 


chemical is the best, and the only one possible for 
introducing science teaching into schools. Pupils 
should not be told that so and so is the case, but 
they should be taught how it has been found out 
that such is the case. The difficulty is to devise a 
scheme at once sufficiently simple and inexpensive. 
His scheme embraces six stages. The first should 
simply be familiar object lessons on furniture, 
clothing, and food materials, natural objects, &. 
Then comes the second stage, lessons in measure- 
ments, upon which children should enter as soon 
as they have learnt the simple rules of arithmetic. 
This stage is to comprise linear measurements with 
the English and the metric rules, measurements of 
areas, of solids, and the use of the balance, leading 
up to simple hydrostatic experiments, the idea of 
relative density, and the use of thermometers. The 
third stage studies the effects of heat and the beha- 
viour of burning bodies, by melting metals, boil- 
ing water, and examining the residue, heating 
chalk, sulphur, &c., and testing food articles, com- 
mencing with milk ; for this course simple appa- 
ratus would be required. The fourth stage would 
be one of observation ; for example, the student 
would be told to study what happens when iron 
rusts both in air and in water; to put some iron 
borings in a muslin bag in a potful of water, to in- 
vert an empty bottle over it, and observe how water 
rises. As in a similar experiment with burning 
phosphorus, the water also replaces one-fifth of the 
air, one-fifth of the air must have been taken up in 
both cases ; thus we get a quantitative inquiry into 
the composition of the air. This is carried further; 
chalk is decomposed by heating, organic substances 
are burnt, and metals dissolved in acids. We should 
fancy that pupils who see and themselves repeat 
such experiments might be told the real chemical 
names and not be treated to oil of vitriol, spirits of 
salt, muriatic acid, &c., as some of these terms are 
quite as foreign to the children as the proper names 
used in explaining the processes. The fifth stage 
becomes decidedly quantitative ; and the sixth refers 
to the physical properties of gases, the molecular and 
atomic theories, and the classification of elements 
in accordance with the periodic law. This pro- 
gramme certainly appears most ambitious; but Pro- 
fessor Armstrong says nothing about the time and 
the cost it would need and cause. Yet one cannot 
help feeling that a method of this kind—even if the 
scheme be far too high and optimistic—will have to 
be adopted finally ; and that it would not be fatal if 
the instruction could not be carried to the end, as it 
probably would only be in special cases ; for the 
pupil would have learned howto observe and measure 
and work. In recommending this scheme, with- 
out accepting all the details into which Professor 
Armstrong fully enters, the Committee recommend 
that the instruction should be extended to every 
child and commence at an early age ; that science 
should be regarded as a necessary subject of instruc- 
tion, that the teachers ould te fully competent, 
that is to say, of a higher standard than the average 
teacher under the Science and Art Department, and 
that the classes should not contain more than fifteen 
or twenty pupils. Mr. Nicholson mentioned in the 
discussion that his science class at St. Paul’s School, 
London, had grown from 40 to 240 pupils. The 
Committee are further aware that these suggestions 
are not in accordance with the present requirements 
of examining boards. 

The suggestions of Professor Smithells are less 
ambitious. He points out that the education code 
of the Whitehall Department, as it now stands, 
offers the possibility of an excellent course of in- 
struction in elementary chemistry. It would begin 
with object lessons in the infant school to be fol- 
lowed by elementary science, one of the class or 
optional subjects, in the first four standards, and 
finally by chemistry as specific subject in standards 
V., VI., VII. It must be remarked, however, 
that the selection of chemistry would exclude 
mathematics, Latin and French, &c., as only 
one of these may be taken; and as regards 
the modern languages (the code offers French only); 
it is generally agreed that their study should com- 
mence early, ax children learn languages far better 
than grown-up people. A similar difficulty exists 
with the lower standards, where, if elementary 
science be chosen, geography would be crowded 
out. Professor Smithells hopes to meet this objec- 
tion by combining geography and _ elementary 
science ; how this is to be achieved is not so easy to 
see. The scheme would recommend the continua- 
tion of the ‘‘ peripatetic” system of science 
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several schools in rotation, or receives the pupils 
from the various schools in a central laboratory ; 
and this would also apply to the higher instruction 
under the Science and Art Department. That 
besides these two departments the School Board 
forms a third controlling body, is in itself unfortu- 
nate. The question of grants introduces another 
difficulty. As most boys leave on reaching the 
sixth standard, the science teaching, relying upon 
the South Kensington grants, does not pay. Pro- 
fessor Armstrong declares that all agree that the 
system of grant payment on results is a most un- 
healthy one. But there will probably be a strong 
opposition to the total abolition of these nefarious 
grants on results, which vary between a few shil- 
lings and 4/. As yet the board schools seem to 
favour chemistry more than voluntary schools ; 
during the year 1887-88 there was one chemist to 
every 5000 in the former, and one to every 1280 in 
the latter. The report gives detailed information 


about the teaching of chemistry in the board} H,S 


schools and cognate schools of London, Birming- 
ham, Manchester, and Scotland. 


DImIpIuM. 


Dr. Isaac Ashe’s paper ‘‘ Dimidium, an Attempt 
to Represent the Chemical Elements by Physical 
Forms,” leans on Prout and Sir William Thomson’s 
vortex rings. As the many atomic weights are not 
whole numbers, but mixed numbers with the frac- 
tion .5, Dr. Ashe suggests once more that the 
primordial basis is found in an element of half the 
atomic weight of hydrogen, and he calls this hypo- 
thetic element dimidium. It would be represented 
by a bar-like series of vortex rings; hydrogen 
would be an open tube of four such bars ; the bars 
being in lateral contact in solid hydrogen. The 
other elements would be chiefly made up of equi- 
lateral triangles and squares ; salient angles would 
indicate electro-pusitive character, re-entrant angles 
negative: the propositions recalled Boscovich’s 
theory. 


Tae MoLecutarR WEIGHT oF METALS. 


This paper, by Messrs. Heycock and Neville, is a 
further contribution to the hotly contested proposal 
of M. Raoult to determine the molecular weight of 
bodies by dissolving them in liquids on which they 
do not act, water for instance, and observing the 
lowering of the freezing point of the mixture. In 
many cases we know from various tests that the 
molecular weight has either a certain value or 
a multiple of this value. If we dissolve A grammes 
of a substance in 100 cubic centimetres of water, 
bring the solution to congelation and watch the 
lowering C of the freezing point, then the co- 


efficient of depression A would be a. » where b 
100 a 


indicates the grammes of water in 100 cubic centi- 
metres of solution ; and the quotient # gives the 


molecular weight M. If M agrees well with any of 
the probable molecular weights this value of M is 
chosen. Although one hardly sees how this method 
can answer, since we do not know what kind of 
molecules we have in the solution, it is a fact that 
even rough experiments of this kind give some- 
times surprisingly correct results. Some chemists 
object altogether to Raoult, others as strongly 
advocate him. But there can be little question 
about the usefulness of these researches, as we 
clearly have to determine what these experiments 
really signify. 


A SPECTROSCOPE WITHOUT A LENs. 


Mr. P. Braham has devised this instrument 
chiefly of supply an inexpensive spectroscope. It 
consists of a taper tube with an adjustable slit 
23 in. long, similar to an ordinary parallel ruler at 
one end and a prism at the other ; the length of the 
tube should allow the slit to be at the distance of 
distinct vision. The eye acts the part of the missing 
lens ; comparison prisms or colours can easily be 
placed before the slit. 


Water ANALYSIS. 

The report of the Committee appointed to forma 
Uniform System of Recording the Results of Water 
Analysis agrees on the whole with a suggestion of 
the American Association of Science, that the parts 
per thousand of each basic element should be 
given, and of each acidic element that is combined 
direct with a basic element, or that may be supposed 
to be so combined, the rest of the acidic elements 
to be given in connection with all the oxygen of 


their salts as usually written, SO,, CO,, PO,, &., 
but they do not recommend their different scales 
for mineral and for potable waters. Many chemists 
prefer the gramme-gallon system, but the Committee 
think that the decimal system, milligrammes perlitre, 
or grammes per litre, especially the former to avoid 
fractional quantities, is more advantageous. Hence 
Messrs. Crookes, Dewar, E. Frankland, P. Frank- 
land, and Odling recommend the following schedule. 
All results to be expressed in parts per 100,000. 
Potable waters: Total solid matter in suspension 
and solution ; organic carbon and nitrogen ; oxygen 
consumed as indicated by permanganate ; ammonia 
expelled by sodium carbonate and by alkaline per- 
manganate ; nitrogen as nitrates and nitrites; hard- 
ness, temporary, permanent, total. Mineral waters: 
Carbonate of lime, of magnesia, of soda; total Ca, 
Mg, K, Na, Fe (ferrous), Fe. (ferric) ; acid radicals 
SO,, NO,, NO,, PO,, SiO,, Cl, Br, T, S. Dissolved 
gases, cubic centimetres in 1 litre: CO,, O, N, 
3S. 
Artists’ CoLours. 

Dr. Laurie has studied the literature about the 
colours of the old masters, who employed vegetable 
pigments by preference, and ‘‘ locked up” the colour 
in coats of varnish ; walnut oil was often used. For 
modern colours abstract from direct impurities, 
the method of manufacture is often of great import- 
ance ; samples of Prussian blue of different make 
can, for instance, hardly be compared. This 
inquiry, which has only recently received attention, 
is a very difficult one, as manufacturers are but 
little inclined to reveal their trade secrets. 


Pure FERMENTATION. 


This paper, by Professor P. Frankland, Mrs. 
Frankland, and J. J. Fox, emphasises the necessity 
of having ferments of undoubted purity for re- 
searches in fermentation processes. The authors 
have succeeded in isolating one bacillus, for which 
they propose the name Bacillus ethaceticus, as the 
bacillus yields chiefly ethyl, alcohol and acetic acid 
from cane sugar, milk sugar, starch, glycerine, and 
also from mannite, whilst it does not attack dulcite, 
an isomere of mannite. 


PRUSSIATE OF PorTasH. 


Dr. Readman gave a historical sketch of the 
various processes, mostly very wasteful, by which 
prussiate of potash has been manufactured since 
its discovery in the last century, and described his 
experiments concerning the manufacture of this salt 
by the action of ammonia gas upon red-hot wood 
charcoal previously saturated with carbonate of 
potash. 


AcTION oF LEAD OxIDE on GLAss. 


Mr. T. W. Hogg described some experiments of 
a practical interest, but hardly quite new, showing 
that lead oxide is slightly volatile even at scarcely 
visible red heat, and that it corrodes glass. If lead 
oxide is used as a pigment to write on glass and the 
glass then heated for about an hour, there will be 
found a distinct etching when the glass has cooled 
and the surplus lead oxide has been brushed off. 
If the temperature does not reach visible redness, 
the corroded surface is smooth ; at higher tempera- 
tures the etching resembles that of dry hydrofluoric 
acid. If such a plate is then soaked in ammonium 
sulphide solution, brilliant mirror-like films of sul- 
phide of lead are obtained. Still more delicate 
tones can be produced by writing with lead oxide 
on one glass plate (or on a platinum foil) and placing 
another glass plate closely upon the former without 
actual contact, and then heating for an hour, keep- 
ing the temperature under red heat. 


A New Wuirte Leap. 


Mr. Hannay summarised a description of his new 
white lead process by stating that the lead ore as it 
comes from the mines is volatilised and oxidised by 
the air, the fumes are condensed in a slightly acid 
liquor and that the resulting sludge is washed and 
dried for the market without having been touched 
by the men ; he does not employ women at all in 
his Glasgow works. The condensed material is 
extremely fine, firm, and of great covering power. 
The volatilisation is effected in an ordinary lead 
smelting furnace, but here the object is to get as 
much fume as possible. The advantages of this 
process are that the white lead is madein a day 
instead of the three months of the Dutch process, 
that it starts with the ore and not with the purified 
metal, that it is obtained in a fine powder instead of 





a hard crust, which has to be ground, and most 





important of all, that there it hardly any danger 
for the workmen. Some of these advantages, 
claimed specially as regards the purity of the pro- 
duct, were, however, questioned by Sir Lowthian 
Bell, although the process might develop. 


ALUMINIUM. 

Two papers on aluminium were read. The first, 
by Mr. J. Dagger, ‘‘ The Manufacture of Alumi- 
nium in the Electric Furnace,” refers to the Cowles 
process, and gives some further information about 
the English works of the Cowles Company at 
Milton, in Staffordshire, for which Messrs. Cromp- 
ton built their giant dynamo, yielding 2300 lb. of 
10 per cent. aluminium bronze and 1800 Ib. of 
10 per cent. ferro-aluminium per twenty-four hours, 
with a total of 410 lb. of aluminium. The descrip- 
tion which Mr. Crompton gave last year at the 
Bath meeting will be found in ENGINEERING, vol. 
xlvi., page 338. Aluminium bronze has great tensile 
strength, one 11 per cent. bar giving 57.24 tons 
per square inch ; another 7.5 aluminium tested by 
Professor Unwin broke under 36.78 tons. In re- 
sistance to compression the bronze is said to equal 
the best steel, and its transverse strength or rigidity 
to be forty times as great as that of brass. It can 
be worked at red heat like wrought iron, and gives 
excellent propeller blades and rudder frames. 
Above 11 per cent. of the bronze becomes brittle. 
The addition of small quantities of aluminium 
lowers the fusing point of iron, and this fact is 
utilised in the Mitis castings ; these are also cha- 
racterised by great tensile strength. The silicon 
bronze also made in the electric furnace is recom- 
mended for all kinds of electric wires. 

The other paper, ‘‘ Aluminium from Cryolite,” 
was read by Professor Bedson, who had also made 
arrangements for a most interesting visit to the 
works of the Alliance Aluminium Company at 
Wallsend, where Dr. Netto himself, one of the 
inventors of the process, was the conductor. The 
works manufacture sodium and aluminium. The 
sodium is reduced from caustic soda by means of 
carbon. The fused soda flows on carbon heated to 
dull red in cast-iron retorts. The reaction gives 
sodic hydrate, carbonic oxide, hydrogen, and 
sodium ; further sodium carbonate. The volatile 
products pass from the neck of the retort into a 
flattened iron tube which is cooled by the surround- 
ing air. The sodium condenses and flows out into 
a receptacle below; it is afterwards remelted in 
iron pots, ladled out and poured into cylindrical 
moulds in which it solidifies, when it is cut to proper 
length and placed into tin boxes, the lids of which 
are then soldered on. The combustible gases, 
hydrogen and carbonic oxide, burn at the end of 
the iron tube with a very strongly yellow sodium 
flame. There must, of course, be considerable 
losses of sodium ; and it is somewhat alarming to 
the laboratory chemist, who regards sodium as a 
rather explosive metal, to see liquid sodium pass 
through the air. The undecomposed caustic soda 
and the carbonate of soda formed are from time to 
time drawn off from the bottom of the retort. 

The second stage is the reduction of cryolite, 
which is a double fluoride of sodium and aluminium, 
by means of the sodium. This cryolite, mixed with 
common salt, is fused in a reverberatory furnace. 
The furnace is tapped when the mixture is quite 
fluid, and is run into an iron converter ; a lump of 
sodium of 5 lb. weight is thrown into the mass and 
pushed below and stirred by an inverted ladle 
attached to a rod with a cross-handle which is held 
by two workmen. The reaction is less violent than 
might be expected; yet the men have to protect 
themselves by masks and gloves. The resulting 
products are fluoride of sodium and a 90 per cent. 
aluminium, alloyed with the iron and silicon of the 
cryolite. The fused salts running off are once more 
treated with sodium, and yield a purer metal with 
98 per cent. aluminium maximum. The mass is 
then allowed to solidify in another iron mould, in 
which a button of aluminium is afterwards found 
covered by a slag containing undecomposed cryo- 
lite, chloride and fluoride of sodium, and finely 
divided aluminium, which imparts a greyish colour 
to this slag. This remnant is secured by fusing the 
slag with copper in a reverberatory furnace, which 
yields aluminium bronze. A purer aluminium 
can be obtained by using purer ore, the ordinary 
cryolite often containing spathic iron in fine crys- 
tals. We may mention here that Mr. Ludwig 
Grabau, of Hanover, quite recently proposes for 
this purpose to start from aluminium sulphate and 





powdered fluorspar; the products are gypsum, 
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—not become a fact. Whether they would have been 


which is filtered off, and a body, Al, SO, Fl, in 

solution, to which cryolite is added. This mixture 

is dried and heated to redness, and extracted with 

water, the residue being crude aluminium fluoride, 

which on being heated with sodium yields half of 

the aluminium as metal, and a cheap artificial cryo- , 
lite, Al,Fl, 6 Na Fl. This process would make the 
manufacturer independent of the natural cryolite, 

which chiefly occurs in Greenland. 

(To be continued.) 








ELSWICK ARSENAL AND SHIPYARD. 

THat vast industrial establishment which has 
grown up on the banks of the Tyne within the span 
of one man’s working lifetime, and is now owned 
by the corporation known as Sir W. G. Armstrong, 
Mitchell, and Co., is perhaps one of the most 
striking examples the world can show of the 
mighty change wrought in the ways of man by the 
once little thought of invention of James Watt. To, 


w WALKER 
reMuWAY STA ” 


general. Here also are constructed the hydraulic 
gun carriages for which the company is so famous. 
n the ordnance department, the manufacture of 
heavy guns, quick-firing guns, machine guns, and 
war material of a similar description is carried on. 
The steel works supply raw material for the other 
departments, and in the shipyard, vessels of war for 
British and foreign Governments are constructed. 

In addition to the Elswick Works the company 
have the Walker Yard, which is situated some 
distance lower down on the Tyne, and where only 
mercantile vessels are built. 

The company also own extensive works at 
Pozzuoli, which is about eight miles from Naples. 
This establishment was started under the direct 
encouragement of the Italian Government. Italy 
has always been a good customer to the Elswick 
firm, but the management was wise enough to see 
that they could not hope the Italians would always 


|send abroad for their guns, and that therefore, if 


the company did not establish a branch on Italian 


























PLAN OF SHIPYARD AT LOW WALKER, 


pass the Elswick Works at dinner hour or when work | 
is over for the day and see the dense human stream | 
of twelve or thirteen thousand men pouring out at) 
its gates and flooding all the neighbouring high- | 
ways, is apt to lead one to speculate upon what 
would have been the occupation or manner of life 
of these men, and the still greater number who are 
dependent on their labours, had the steam engine 


better and happier, or even whether they would 
have existed at all, is a problem useless to speculate 
upon, because it is beyond solution ; and, indeed, 
in treating of the Elswick Works, there is matter 
enough for consideration that is strictly within our 
proper sphere, without trenching upon other philo- 
sophies. 

The story of the early days of Armstrong’s works 
has often been told. Howa young lawyer, simply by 
natural talent and hard work, built up a business 
which is now one of tite greatest wonders of the 
mechanical and industrial world, and in addition a 
source of greater security to the kingdom. It was 
in the field of hydraulics that Lord Armstrong 
first became an engineer, and it was not until the 
Crimean War turned his attention to such subjects 
that his name was identified with more warlike 
subjects. 

Elswick Works are at the present time divided 
into four chief departments, namely, the engine 
works department, from which the firm sprung, 
and which deals with steam motors, pumps and 





pumping engines, and hydraulic machinery in 





soil, they would soon lose the Italian orders. The 
Pozzuoli works were therefore started about three 
years ago, and at the present time about 1500 men 
are there employed in the manufacture of ordnance. 

The London Ordnance Works in Southwark- 
street, once the property of Mr. Vavasseur, now 
also belong to the Elswick Company, having been 
purchased under the arrangement by which that 
gentleman became one of the proprietors in the 
company. The Vavasseur patents covered many 
valuable inventions in connection with ordnance 
and the appliances for working it, and the Arm- 
strong executive undoubtedly did a wise thing in 
converting a formidable rival into a close ally. The 
Southwark establishment is, however, now only 
used as a store, the plant and machinery having 
been transported to Elswick. 

The Elswick Works cover over 80 acres of ground. 
In 1881, when we visited them, they occupied only 
about half this area. We have more than once 
published a plan of the establishment ; those we now 
give on the opposite and present pages show the 
latest developments. From them it will be seen 
that the 80 acres means ‘‘ works” in a very literal 
sense, the percentage of covered space being very 
high and many of the buildings shown on the plan 
being of more than one story. Nearly all of them 
are full of costly machinery, and it would be difficult 
to form an idea of the money value of buildings, 
plant, and machinery, to say nothing of the work 
in hand. 

The references attached to the plan will give our 





readers the best idea of the general arrangement of 
the works, and in most cases must suffice for 
description, for we should require far more space 
than is at our command were we to describe in 
detail the whole of these 80 acres of works. The 
smaller plan shows the shipyard at Walker, where 
mercantile ships are built. 


THE ORDNANCE WoRKS. 


The ordnance works are the chief department in 
the Elswick establishment, and indeed all the 
other sections may be said to be subject to this 
branch. Even the shipbuilding yard, which has 
now grown to such important dimensions, probably 
owed its origin to the fact that those contracting 
for a war vessel often have the control of the 
supply of guns, and this supposition would appear 
to receive confirmation from the fact that up to the 
present day the Armstrong Company do not make 
marine engines. The steel works were certainly 
started because of the difficulty experienced in 
obtaining suitable material for heavy guns, and it is 
only in the original department of the engine works 
where we can find objects having a strictly peaceful 
purpose, such as coal shoots, cranes, &c., in course 
of construction ; although even here there is plenty 
of a warlike character. 

It was chiefly in consequence of the failures in 
range of the cast-iron and bronze guns, used during 
the Crimean War, that Lord Armstrong, then Mr. 
William Armstrong, was led to turn his attention 
to the design of heavy ordnance. Mr. Armstrong 
was at that time in business at Elswick as a hy- 
draulic engineer, and his inventions supplied what 
is known as the ‘‘ original,” or ‘‘ Armstrong con- 
struction.” His engineering experience clearly 
indicated to him that wrought iron or steel would 
have to be substituted for cast iron in order to get 
higher ballistic results within practical limits of 
weight and space, and this experience, coupled with 
his native inventive talent, also showed him how 
best to solve the problem by the application of 
wrought-iron coils. 

At that period the manufacture of steel had not 
sufficiently advanced to enable that material to be 
used for the purpose, and the solution to the 
problem was found in forming the barrel of short 
cylinders composed of coils of iron welded under the 
hammer. In order to afford longitudinal strength 
a solid forged breech-piece was placed over the tube 
thus formed ; whilst outside all, from breech to 
muzzle, wrought-iron coils were shrunk in order 
to give transverse strength. 

It is unnecessary for us, at this period of time, 
and especially to the readers of this journal, to 
dwell at length upon the advantages obtained by 
this means of construction when compared with 
that of simply casting a gun, or boring it out of a 
solid lump of metal such as an iron forging. To 
do so indeed would be to write not an article, but 
a treatise; for we have now before us one of 
those inventions which involve a whole system 
of scientific principles, which in the present case 
would lead us into the consideration of some 
abstruse mathematical problems. It will suftice 
then to say that not only was the tensile strength 
of the material, of which the piece was composed, 
greatly increased, but the fibre of the metal was 
disposed in such a manner as to get the full benefit 
of the change of material. The most notable 
feature, however, in Lord Armstrong’s invention 
was the more advantageous disposition of material 
obtained by the shrinking on of the outer coils. 
When guns were made of cast iron the only way in 
which additional strength could be provided was 
simply by increasing the thickness of the metal. 
This is a most unsatisfactory mode of procedure 
and practically imposed a low limit on the power 
of naval guns, because the strength by no means 
increased in the same ratio as the thickness of the 
metal. The reason for this is well known to those 
who are engaged in the design and construction of 
ordnance, and indeed to engineers generally ; 
nevertheless a few words of explanation on a sub- 
ject, upon which the theory of modern gun con- 
struction is based, may not be out of place ; espe- 
cially whilst dealing with the labours of him who 
first applied this theory to practice. 

If a homogeneous cylinder, such as a cast gun, 
be subject to internal stress, the intensity of strain 
in the metal increases with the radial distance from 
the axis of the bore. Thus the cylinder may be 
supposed to be composed of a number of concentric 
layers. When the charge is fired the inside ring 
will balance a‘certain part of the pressure, and the 
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next ring will therefore be subject toa lesser stress. 
The same effect would be produced with the suc- 
ceeding rings; the tension diminishing towards the 
outside, until, in a gun of great thickness, there 
would be little strain in the exterior ring. But, 
however thick the metal, the inside ring would be 
subject to the full stress of the explosion. From 
this it will be seen that the power of the 
gun to resist the bursting force of the explosive 
charge is dependent upon the tenacity of the metal ; 
for the inner ring must be strained beyond its 
elastic limit before rupture can take place. The 
cylinder being homogeneous the possible percentage 
of elongation within the elastic limit of the metal 
of the inner ring is the same as that of the outer 
ring, but the outer rings being of greater circum- 
ference, or, considering them as straight bars 
subject to tensile stress, longer, an extension 
which would not strain them beyond their elastic 
limit might be fatal to the inner rings of less 
circumference, for with the smaller rings the per- 
centage of elongation would be greater supposing 
the elongation to be equal in both cases. Suppos- 
ing, therefore, the inner ring, of whatever thick- 
ness it may be imagined, to give way, the whole 
structure will fail sooner or later. 

The laws which govern these phenomena have 
been the subject of study by many eminent 
physicists and mathematicians; including Rankine, 
Barlow, Lamé, Dr. Hart of Dublin, and later Mr. 
Longridge, and Professor Greenhill. Professor 
Barlow proved mathematically that the strain at 
any point in the walls of the cylinder varies as the 
square of its distance from the axis of the cylinder ; 
but this is not to be accepted taking all the actual 
facts as they exist in the case of a gun being fired, for 
in laying down this rule certain practical conditions 
were ignored. Dr. Hart, when allowing for com- 
pressibility, arrived at a somewhat different result, 
and Rankine has shown that thin cylinders must 
be differently treated to those which are of greater 
dimensions. It is unnecessary for us to enter into 
the details of the subject. The broad principle 
remains, that the inner parts of the gun do more 
than their fair share of the work, whilst the outer 
parts are not useful in proportion to their weight. 
It was Lord Armstrong’s aim to equalise the stress, 
and this he effected through putting the outer coils 
in permanent tension by shrinking them over the 
inner tube, and, by the statical force thus developed, 
supporting the internal parts against the explosive 

effect. 

' It is needless to say that these principles must be 
applied with discrimination, and that initial tension 
is one of those good things of which there may be 
too much. 

It was not only by the material of which the gun 
was constructed and the method of building it up 
that Mr. Armstrong’s inventions so completely revo- 
lutionised the construction of ordnance. The old 
cast-iron or bronze guns were of course all muzzle- 
loaders, but Lord Armstrong quickly saw the advan- 
tage of a breechloading piece. The method of 
closing the breech was very different to that which 
experience has shown to be the most advantageous, 
but there are still in service guns made according to 
the original plan submitted in 1855. In this there 
was an inner barrel or A tube of coiled iron, a solid 
forged breech-piece, a forged trunnion ring, and 
one or more exterior coils. Coiled barrels were 
afterwards replaced by sold forgings of iron, 
which were bored out. This plan, however, again 
gave place to coiled barrels until steel was at last 
brought into general use. It may be stated in pass- 
ing that the weapon submitted to the Government 
in 1855 by the Elswick firm had a steel barrel, but 
the difficulty in getting a suitable and reliable steel 
tube led to its subsequent abandonment in favour 
of iron. The breech-closing arrangement consisted 
chiefly of a stopper or vent-piece, the latter name 
being given to it because the vent was in this part. 
This vent-piece dropped into a slot cut in the breech- 

niece. To load the gun the vent-piece was removed 

ily, and the weapon then consisted of a tube 
open at both ends, so that the projectile and powder 
charge could be inserted from the rear. When 
these were in place the vent-piece was dropped into 
the slot and was firmly held in position by a breech 
screw, which was set up from the rear. The vent- 
piece was dropped in from the side, whilst the screw 
advanced to jam it in its place in the direction of 
the axis of the bore. The breech screw was hollow, 
so that the charge might be passed through. It 
had a male thread cut on it, which engaged with a 
female screw cut in the breech-piece. This arrange- 











ment allowed of the gun being chambered, and there 
was what is known as a grip, or constriction in the 
bore immediately in front of the shot chamber. 
This was given so that the lead coating of the pro- 
jectile should be thoroughly compressed into the 
grooves of rifling. The obturation, or means taken 
to prevent the escape of gas, was obtained by two 
copper rings, one attached to the vent-piece and 
the other on the end of the bore. These abutted 
against each other when the vent-piece was in place 
and were faced to corresponding angles to make a 
good fit. 

We do not propose carrying this historic record 
further. Enough has been said to show how much 
the science of gun designing owes to the founder of 
the works we are now describing, and how complete 
in broad principle his first conceptions were, what- 
ever may since have been done, by himself and 
others, in matters of detail, and however imposing 
these details may appear when viewed in the aggre- 
gate. Itis the same tale that is told of so many 
epoch marking inventions; Watt’s separate con- 
denser, Stephenson’s locomotive, Bessemer’s ingot 
iron, Faraday and the dynamo ; the door is opened, 
the new way is shown by the master mind whose 
genius places him on an eminence above his fellows 
whence he can see with prophetic eye over the 
obstructions of prejudice and conventionality to 
regions beyond. 

The five engravings on pages 462, 467, and on 
our two-page plate, illustrating some of the shops 
in the ordnance department, give a fair idea of the 
manner in which gunmaking on a large scale is 
carried on. These engravings have been prepared 
from photographs taken in the ordinary course of 
business and represent the normal aspect of the 
shops. In Fig. 3 (see two-page plate) we have a 
view of the central bay of one of the heavy tool 
shops ; the principal feature being the boring of a 
1103-ton gun barrel. 

In Fig. 4 (see two-page plate) the most noticeable 
feature is two of the breech screws of a 110}-ton 
gun. This shows very plainly the French ‘‘inter- 
rupted screw ’-—to be presently described—-which 
is now adopted for breech-closing arrangement and 
which has taken the place of the vent-piece in the 
original Armstrong design. The other pieces shown 
are a 10-in. and an 8-in. gun, both in process of 
construction. On the right of the engraving a 
breech-block is shown on the tool, the screw having 
been cut. The interrupted character is subsequently 
given by slotting away the thread. 

Fig. 5 (see page 462) represents one of the 
machine shops in which the quick-firing gun mount- 
ings are prepared ; the large brass or gun-metal 
castings bearing the trunnions and the recoil cy- 
linders, and in which the guns recoil, being shown. 

Fig. 6 shows the browning department with a 
number of quick-firing guns and an 8-in. gun 
undergoing the process, In Fig. 7 we have a view 
of the inspection department with 8-in., quick- 
firing, and other guns. In the foreground are seen 
some shields for naval guns. 

(Zo be continued.) 


TYPEWRITERS AT THE PARIS 
EXHIBITION. 
(Concluded from page 386.) 

Tuer Remington typewriter has been before the 
public much longer than any other machine for the 
same purpose ; for this reason, as well as from its 
own intrinsic merit, it is the best known and most 
largely used typewriter, at all events in this country. 
Undoubtedly the Caligraph, which is of much more 
recent date, owes its general design and leading 
principles to the Remington machine ; in fact we 
need only point out wherein the latter differs from 
the former, and the description which we published 
in a recent article of the Caligraph will hold good for 
its older competitor. Instead of there being seventy- 
two keysthe Remington typewriter has only forty, the 
manipulation therefore should be more easily learnt 
than that of the Caligraph ; the space key is a long 
bar extending in front of the lowest range of keys, 
so that it can be depressed by the operator without 
shifting his hand. This arrangement is possible 
because the key levers in the Remington are not 
hung from a centre in front of the machine, as is 
the case with the Caligraph. This difference of 
arrangement causes the latter to occupy rather 
more space ; some operators, however, consider that 
the plain inclined table in front of the Caligraph 
keyboard is an advantage. The top frame of the 
Remington is comparatively of considerable breadth, 
though, as there are less than forty type levers, 











the ring round which they are hung is smaller than 
that required for the seventy-two similar levers 
of the Caligraph ; the platen carriage is also a good 
deal wider and heavier ; it runs on a back bar as a 
guide, and along the front edge of the top frame is 
supported by a large wheel, in front of which is a 
pointer placed above a graduated scale on the 
frame to indicate the position of the writing on 
the paper. As this machine prints both capitals 
and lower-case letters, the keys and type levers 
have to serve a double purpose ; the ends of 
the latter each carry a cross-piece bearing two 
characters of the same value, one being in large 
and the other in small type. As only one of 
these strikes the paper when a key is depressed, it 
follows that the position of the platen must be 
shifted in order to bring the other into range ; this 
is effected by means of a special key, on depressing 
which the platen and its carriage are thrown for- 
ward through the necessary distance and the other 
character strikes the paper. On releasing the key 
the carriage is pressed back by a spring into its 
ordinary position-—that in which it receives the 
lower-case letters. If it be desired to print wholly 
in capitals the carriage can be locked in the neces- 
sary position, Although the details by which the 
result is obtained differ in the Remington and the 
Caligraph, the general principles of the step-by-step 
motion for the advance of the carriage are similar ; 
that is to say, that the carriage is urged forward 
continuously by a steady force that is resisted by a 
double rack and pawl working in it, the latter 
receiving its motion from the space lever; in the 
Remington machine the motive power is supplied 
by a spring coiled within a box, which is connected 
by a leather strap to the carriage of the platen. 
The inking ribbon is wound and unwound alter- 
nately on two spools placed at opposite sides of the 
machine, travelling slowly between the type and 
the paper; when one spool is exhausted the move- 
ment is reversed by a clutch, much as it is in the 
Caligraph. The paper is fed upwards between 
rubber rollers moved by a bent lever at the side of 
the machine, and the range can be modified to suit 
various degrees of spacing. A very convenient 
arrangement of auxiliary clips is introduced for 
using narrow paper, and every necessary movement is 
provided for regulating the length of the line and 
shifting the platen to any desired point of its travel. 

The Hammond machine, which has become very 
popular in the United States, is designed upon 
entirely different lines, and is certainly as ingenious 
as itis efficient ; it can, we believe, be fairly claimed 
for it that it is the fastest typewriter in existence, 
and it possesses the undoubted advantage of print- 
ing a great variety of characters with a limited 
keyboard, as well as the considerable convenience 
that the paper is more readily placed in position 
than with any other machine in the market; it 
occupies but little room and is of far less height than 
either the Remington, the Bar-lock, or the Cali- 
graph ; the means by which the platen carriage is 
caused to traverse is decidedly original, but difficult 
to explain without the aid of adiagram; the motive 
power is a coiled spring within a box, on the peri- 
phery of which is a toothed wheel gearing into a rack 
on the carriage ; the tendency of this spring to drive 
the carriage forward is restrained by a toothed wheel 
and pawl, that is released for the space of one 
tooth—that is, for one letter—each time a key is 
depressed ; the act of pushing the platen forward to 
commence a new line raises the paper to form the 
line space ; this detail has been followed in the Bar- 
lock machine ; in the Hammond the device is very 
perfectly carried out. This automatic action gives 
the widest space available, but the paper by 
another adjustment can be lifted to any height 
desired, so that fixed as well as arbitrary spacing is 
quite easy. As the base of the machine is solid, 
and the platen travels to and fro directly upon it, 
provision is made to keep the lower part of the 
paper out of the way ; this is effected by adding 
to the platen carriage a horizontal cylinder, 
provided with an opening immediately below the 
platen ; when a new sheet of paper is dropped 
into place it can be fed down by a milled screw 
into the cylindrical receiver from which it emerges 
step by step as each new line is commenced, 
and as a light frame is attached to the platen 
carriage the paper rises almost vertically and most 
of the writing can be seen by the operator ; by this 
means there is scarcely any limit to the length of 
paper used ; specimens 36 ft. long covered with 
writing are displayed by the exhibitors. The front 
of the base is semicircular in form, and around it 
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the keys, which are less than forty in number, are 
arranged radially in two tiers ; these keys are of 
wood somewhat resembling those of a piano; the 
levers with which they are connected converge 
towards the centre of the circle around which they 
are set, and which centre also coincides with that 
of a raised circular box containing the printing 
mechanism. The keys on the right and left of the 
axis of the machine may be regarded as constitut- 
ing two groups; those on the right refer to the 
letters which are most frequently used, and those 
on the left to characters less often employed, 
the machine being operated by both hands, and 
the right being naturally the most effective ; in the 
centre of the machine are three special keys, one 
broad one in the lower tier for producing spaces, 
and two inthe upper tier for capitals and figures 
respectively ; immediately above these latter are 
two small levers, by depressing either of which the 
machine is set to write capitals or figures until the 
levers are restored to their normal position. Over 
the converging key levers of each group lies in 
close contact, maintained by a spring, a horizontal 
bar, the movement imparted by each key being 
somewhat different to that of any other, while the 
key levers are so hung that the depressing effort is 
always the same; the two levers in their turn 
convey a to-and-fro motion to two vertical rods 
rising up within the central circular box before 
alluded to ; each of these rods terminates in a small 
flat plate, the end of which is turned horizontally 
and cut so as to form a fork. If our description is 
clear, it will be understood that the reciprocating 
motion of this fork is greater or less according to 
the key that is struck, also that the two forks 
stand on the ends of their respective ver- 
tical rods, symmetrically on either side of a 
vertical spindle placed in the centre of the cir- 
cular box. Within this box, and occupying one- 
half the circumference nearest the keyboard, is a 
semicircular plate placed horizontally and pierced 
with as many holes as there are keys ; beneath is a 
corresponding number of vertical pins connected to 
the key levers; a key is depressed, the pin cor- 
responding to it is lifted and passes through its 
corresponding hole projecting some little way above 
the plate ; when the key is released the pin falls, 
being assisted in doing so by a light coiled spring. 
Resting upon a collar on the spindle rising from 
the centre of the circular box and swinging freely 
around it, is a light horizontal bar ; one end of this 
bar rests on the horizontal plate just referred to, the 
other extends as far as the rim of the type segment, 
which we must now describe. The characters are 
cast on the face of two segments forming together a 
semicircle of such a diameter that when mounted on 
the vertical spindle they revolve freely within the 
circular box. Below the arms by which these seg- 
ments are carried project pins which engage in the 
forks at the ends of the vertical rods already de- 
scribed ; the face of each segment is sufficiently wide 
to carry three lines of characters—capitals, lower- 
case letters, and numerals, and other signs. Of 
course, the group of characters on a segment corre- 
sponds with the right or left-hand group of keys, as 
the case may be. These type segments are made 
very light and strong, of hard rubber, the types being 
metal-faced, and they are mounted on hard steel 
sleeves that work freely on the steel spindle in the 
centre of the machine. The action of the machine 
will now be apparent ; on depressing any key such a 
movement is given to the fork that, by pressing the 
pins attached to the corresponding type segment, it 
forces the latter round until the letter corresponding 
to the key stands immediately opposite its proper 
place upon the paper, the inking ribbon being of 
course interposed between the two, and a sheet of 
rubber being placed at the back of the paper, as well 
as in front to prevent too deep impressions being 
made ; the same depression of the key also 
operates a hammer at the back of the paper, 
and as soon as the letter on the type segment 
is brought into its proper place, the hammer de- 
livers a blow at the back of the paper and stamps 
the character. It should be mentioned that this 
hammer is held back by a pawl gearing into the 
toothed spacing wheel already mentioned, and 
which overcomes the tendency of a coiled spring 
that always causes the hammer to fly forward. 
When by Fe eve: a key the hammer has been 
made to deliver its stroke, the main spring in 
advancing the carriage overcomes the hammer 
spring and resets the retaining pawl in gear with the 
toothed spacing wheel. The function of the hori- 
zontal bar on the type segment spindle is to insure 





the type being brought into its exact position before 
the hammer strikes ; as this bar moves with the 
segment and as its range of travel is absolutely 
fixed by one end coming in contact with the pins 
rising through the semicircular ring as already 
described, while the other end bears against the 
type segment, it is clear that the motion of the 
segment is rendered positive. It should be ex- 
plained that the two type segments are never in 
operation at the same time, the one corresponding 
to the right-hand group of keys being most often 
in movement; the same locking bar, however, 
serves for both segments, no matter what their 
position might be. By depressing either the 
capital letter or the figure key, the segments are 
caused to rise on their spindle so as to bring the 
second or third range of characters into line. The 
arrangement of the inking ribbon is particularly 
neat ; it is carried on two horizontal spools mounted 
on vertical spindles on each side of the circular box, 
around the outside of which it passes from one 
side to the other, an opening being formed inside 
the box to clear the type segments ; a very simple 
reversing gear winds the ribbon upon one spool as 
soon as the other is empty. It is impossible to 
describe the various small devices which enter the 
construction of this typewriter and which help to 
make it a very perfect instrument. Its general 
appearance indicates no little roughness of finish, 
but that this does not interfere with the excellence 
of the writing done and the durability of the appa- 
ratus is fully proved by experience. We have said 
that the machine is undoubtedly the fastest in the 
market. This is due to the fact that the characters 
are on a segment instead of at the end of long rising 
and falling levers, which at very high speeds some- 
times fail to clear each other ; another advantage is 
that if two or three keys are struck by accident at 
the same time, only that character first affected is 
printed. For manifolding no extra pressure is re- 
quired on the keys, for it is the hammer that prints 
the character, and by increasing the tension of the 
hammer spring, the force of the blow and the number 
of copies printed can be multiplied, without anyextra 
strain on the fingers of the operator or on the ma- 
chine. We may give a word in passing to the really 
wonderful performances on the Hammond machine 
by their operator, Mr. Manning, who can for a short 
time write 170 wordsa minute. It must not be sup- 
posed that this is a practical rate, on the contrary 
it is only a tour de force, and consists in repeating a 
well-known phrase, so that there is but little mental 
effort, though the manipulation is truly marvellous. 
One reason why rapid writing is so easy on this 
machine ‘is due to the two-tier arrangement of keys, 
the letters being so distributed that for a large 
number of combinations, the fingers fall from the 
upper to the lower tier without any loss of time. 
From the foregoing description it will be seen that, 
irrespective of relative advantages or disadvantages, 
the Hammond typewriter may at all events claim 
originality in nearly every detail. 

The Hall typewriter belongs distinctly to that 
class of machine in which utility is limited ; it is 
small, compact, well made, and very ingenious, it 
is distinctive in its design, and the patient operator 
may doubtless learn in time to use it at a fair rate 
of speed. But it can scarcely be compared in 
any respect with either of the four machines we 
have already described. Its great novelty lies in 
the fact that its printing characters are cast upon a 
hard rubber plate which is mounted within a 
frame articulated to a freely moving parallel 
motion ; this plate is placed face downwards on a 
flat pad saturated with aniline ink, and the whole 
is contained in a larger frame hung to a feeding 
screw at the top of the machine; for this type- 
writer has the peculiarity that the keyboard travels 
while the paper remains stationary beneath. Out- 
side the frame just spoken of is fixed a perforated 
tablet, through the openings of which are seen a 
series of characters corresponding to those on the 
rubber plate ; connected with the frame carrying 
the latter is a handle having a pointer near one 
end that can be depressed into any one of the 
openings of the perforated plate, this movement 
bringing the corresponding letter on the rubber 
plate opposite an opening immediately above the 
paper; as the letters are charged with ink by 
moving over the saturated pad, the impression is 
left upon the paper as soon as the letter is brought 
in contact with it; this is done by exerting pressure 
on the handle as the pointer is entered into the per- 
foration. A description of this machine appeared in 
ENGINEERING, vol. xxxv., page 9. 


The Mercury typewriting machine is an extremely 
ingenious instrument, full of clever and original 
details, its price is moderate, and it does not pre- 
tend to compete with the more costly and elaborate 
typewriters of which we have spoken in this and 
a previous article. It is very small and compact, 
measuring only 10 in. in length and 9 in. in width, 
the height being 5 in., and the weight 6} Ib. ; it is 
therefore a very portable instrument. The maximum 
speed claimed for it is ninety words per minute, the 
average rate of working being about forty words ; 
the accuracy of this statement we do not pretend to 
vouch for. The Mercury typewriter occupies an 
intermediate position between the Hammond and 
the more elementary machines which we shall 
describe presently, and for its capacity it is certainly 
the simplest, and possesses the fewest number of 
parts of any of the machines exhibited. It has 
only thirty keys, and this fact is advanced as 
a reason why it is more easily learnt than other 
machines ; the advantage is, however, more appa- 
rent than real, because each key is made to do duty 
for three characters, the change involving certain 
manipulations which involve waste of time. The 
platen lies at the back of the keyboard, and 
travels in guides formed at the base of the machine; 
as the writing mechanism is mounted on the right- 
hand side of the frame, and as the platen travels 
from right to left, the work done can alway be seen 
by the operator. The platen carriage is traversed 
by a rack motion, and the spaces between the lines 
are obtained by turning a milled head connected 
with the platen, the amount of turning being regu- 
lated by a stop so as to vary the distance between 
the lines at pleasure ; the frame carrying the platen 
carriage is hinged at the left-hand side of the 
principal frame of the machine, so that a slight 
lifting motion can be imparted to it for the pur- 
pose to be explained presently. The types are 
cast around the periphery of a drum, and are of 
hard rubber ; this drum is mounted on a spindle 
on the right-hand side of the machine carried by 
bearings at right angles to the axis of the platen ; 
the width of the wheel is sufficient to carry three 
sets of characters, and it can be shifted to and fro 
in its bearings by the operator, so that either of 
the three lines of type can be brought immediately 
above the top of the platen. By this means the 
number of keys is reduced to thirty, while the 
characters that can be impressed are ninety in 
number ; the wheel is shifted by pressing a button 
at the end of the spindle that carries it, and the 
wheel is locked into either of its three positions by 
aspring. The type wheel is inked by being caused 
to revolve in contact with a small porous roller 
which is saturated with an aniline dye. It is 
evident that in order to produce writing with this 
machine the type wheel must be caused to turn 
through more or less complete parts of a revolution 
in order to bring the desired character immediately 
above the paper upon the platen ; this is effected by 
an extremely ingeniousdevice. On the spindle carry- 
ing the type wheeland fast with it, though the spindle 
is free to move to and fro, isan open drum consisting 
of two discs connected by curved plates, on one 
edge of which a number of steps are cut ; these 
plates are attached to the peripheries of the discs 
at an angle, so that the steps lie in a spiral direc- 
tion. Placed below the key levers, and at right 
angles to them, are a number of horizontal bars, 
each of which has one end turned up vertically so 
as to come almost in contact with the wheel drum 
just referred to; these bars are so hung in the 
machine that the depression of the keys causes 
their vertical ends to rise and strike one or other 
of the steps in the drum, causing the latter to turn 
more or less, and of course turning the type wheel 
round to the same amount, so that the character 
on the wheel, which is thus brought immediately 
over the paper on the platen, corresponds with 
the key that has been struck. At the same 
time, it is necessary for the operator to depress 
another key on the left-hand side of the machine, 
which raises the frame carrying the platen and 
brings it in contact with the character on the type 
wheel ; on releasing this key the platen falls clear 
of the wheel, the carriage advances through the 
space of one tooth of the feeding rack, and a quad- 
rant is thrown into action, which restores the type 
wheel to its normal position. A second spacing 
key is provided by which the platen can be caused 
to travel without the other parts of the mechanism 
being affected. 

Although many advantages are claimed for the 





Columbia typewriter, which is shown on the same 
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stand as the Bar-lock machine already described, it 
is of too elementary a character to become a serious 
adjunct for facilitating correspondence ; at the same 
time, within its limited range it is quite a marvel of 
ingenuity and contains a number of very pretty 
details. Its essential features are a horizontal dial 
around which are placed the letters of the 
alphabet and other characters, and carrying an index 
which can be caused to point successively to any 
desired letter ; and of a vertical wheel carrying 
the type around its rim. A toothed wheel on the 
inner side of the type disc gears into a second 
which gives motion to the index needle, the parts 
being so arranged that whatever character is pointed 
to by the index corresponds to the character at the 
lowest part of the type disc. This latter is mounted 
on a spindle hinged at one end of the frame and 
supported by a spring; the dial and index are 
mounted on a bracket secured to the spindle of the 
type disc, and from the opposite side of the latter 
projects a handle. The paper is carried on a drum 
below the type wheel, which latter is inked by an 
oscillating pad that moves to and fro when the ma- 
chine is being used. The operator having placed the 
paper upon the platen, turns the handle of the type 
wheel until the needle points to the character he 
desires to print, he then depresses the whole system 
which causes the type pad to move out of the way and 
the character to be marked upon the paper ; on 
releasirig the handle the spring restores all the parts 
to their normal positions, and this operation has to 
be repeated on every letter that is printed. The 
spacing mechanism is very effective, and it is said 
that the Columbia is the only typewriter in the 
market by which a variable spacing to suit the 
different widths of letters can be obtained. This 
is effected very simply by means of an indented 
cam-wheel attached to and turning with the type 
disc. The depressions in this cam correspond to 
the letters opposite to them on the type disc, and 
when the latter is turned the dog that operates the 
feeding rack mechanism has a greater or less range 
of motion given to it according to requirement. 
Spacing between words is effected by means of a 
special key, and the width of the writing on the 
paper can be regulated by stops and an alarm bell. 

The Boston typewriter comes last upon our list ; 
it is a very cheap and simple little instrument, and 
has no doubt a certain limited field of usefulness ; 
the characters are spaced around a horizontal seg- 
ment fixed to the centre of the table ; an index 
pivotted on the centre of this segment is turned 
backwards or forwards by the operator, who stops 
it over every character he wishes to imprint upon 
the paper. The further end of this index carries a 
second segment which is perforated with as many 
holes as there are characters on the fixed segment. 
Within each of these holes is placed a movable 
type, some one of which is always immediately over 
the paper carried by the platen ; it is evident by 
turning this segment to and fro with the index 
lever any combination of letters can be made ; as 
soon as the desired character is brought over the 
paper, the operator depresses a lever on the left- 
hand side of the machine, which forces a pin into 
the hole containing the type to be imprinted. On 
releasing this lever the pin flies up again, the type 
rises clear of the paper, the operation has then to be 
repeated for each letter formed. The spring bar 
that raises the pin from the hole in the type 
segment at the same time imoves a ratchet that 
causes the platen to advance to the space of a 
letter ; when the end of the line is reached a bell 
is struck, and the platen is drawn back by the 
operator, who moves it by a milled nut through the 
space “5 ee for the next line; this space can be 
regulated to different widths at pleasure. The ink- 
ing apparatus for this typewriter, which only prints 
capital letters, consists of a pad saturated with 
pigment, and over which the type segment rubs as 
it is moved to and fro by the operator. 





MM. BREGUET AND COMPANY AT 
THE PARIS EXHIBITION. 

Tur exhibit of MM. Breguet and Co., in the 
centre of the Machinery Hall, on the side towards 
the Ecole Militaire, forms an important group, 
which electrical engineers will examine with consi- 
derable interest. Standing in front of the prin- 
cipal collection is a large multipolar dynamo of 
the new type recently developed by M. Des- 
rosier ; this machine, when driven at a speed of 
200 revolutions, generates an electrical energy of 
144,000 watts, In the main exhibit several other 
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similar dynamos are shown ; one is of 38,000 watts | 
at 650 revolutions, and another is of 12,000 watts | 
at 350 revolutions; two dynamos of the size last 


named are shown coupled to vertical engines of | 
|the Paccinotti-Gramme armature with solenoid 


the form usually adopted by the Breguet establish- 
ment. One of these installations is intended for 
electric lighting on board ship, and has been 
adopted by the Compagnie Générale Transatlan- 
tique, who have similar installations on their | 
steamers St. Germain, St. Laurent, Labrador, | 
France, Amerique, and Washington. The other 
is of the type specially adopted by the French 
Navy Department for the lighting of armour-clads ; 
installations of this class are in use on the For- 
midable, Surcouf, Torbin, Coetloegon, Requin, 
and Hoche (see Fig. 1). For a type relatively 
so new, the Desrosier dynamo has acquired a high 
reputation among the electrical generators. We 
propose very briefly to describe the general features 














Fig. 3. 


of its construction and to explain the special 
points that constitute its originality. Dynamos, 
according to the arrangement of their armatures, 
are divided into two broad classes ; those with 


winding, and those with drum armatures of the 
Siemens type with polygonal winding ; this latter 
reduced to its extreme limit would be represented 
by a simple disc. A certain number of disc ma- 
chines, suggested by Faraday’s original design, 
have already been devised by various inventors, 
and electricians have also made dynamos having 
armatures without any iron core. It is the appli- 
cation of such an armature in the form of a disc 
which constitues the special feature of the Desrosier 


‘machine, and which has been brought into such 
, successful practice by MM. Breguet and Co. 


From the annexed diagram, which illustrates the 
principle of the disc machine of Faraday, it will be 
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seen that if an annular armature in the form of a 
disc and without any core, A B C D, revolves around 
an axis perpendicular to its plane, between the 
poles of the magnets M N and P Q, the arrange- 
ment would present the following advantages: A 
very slight reaction of the armature on the mag- 
nets ; great lightness of the armature ; a facility 
in obtaining high linear speeds with small angular 
velocities ; perfect ventilation, and consequently no 
heating of the armature, together with a suppres- 
sion of the Foucault currents. The Desrosier 
machine approximates to the ideal type shown in 
our sketch ; this will be evident by the illustration 
Fig. 3, which shows the disc armature placed between 
three groups of magnets. What is perhaps most 
interesting in this machine is the manner in which 
the armatures are coiled in the form of a disc. In 
the drum armatures of the Siemens type the wires 
are arranged to follow the generating lines of the 


Fig.4. 


Fig.2.4 


‘of the disc ec and ab; on reaching the hole at b 
it would pass through the disc, appearing on the 
| front face, and then following the curve bc, would 
| pass through the hole ¢ to the rear face of the 
|armature, then coming back again through the hole 
/e it would curve off to f. The second element 2, 8, 
| 13 is attached in the same way to a second system 
of two rings A’, C' that are placed back to back 
| with the first one, and are held by an intermediate 
support in German silver in the form of a six- 
pointed star which is mounted on the shaft. In 
this way the whole of the armature is built up on the 
|discs A A!, C Cl, made of compressed cardboard ; 
on the outer sides of these are found the curved 
| portions of the winding, the radial part being on 
|the inner side. After this has been completed 
‘the ends of the wires on one disc are fused to 
those on the other, and the operation is com- 
pleted ; care has to be taken in leaving the ends 





cylinder, and their ends around the base of the 
drum are joined so as to form star-shaped polygons. 
In the Desrosier armature the polygonal arrange- 
ment of the wires, which is complicated by their 
constantly crossing each other, is replaced by an 
arrangement illustrated in diagram Fig. 4. If we 
assume that the polygon has 32 points formed by 
the sides 1 to 12, 12 to 23, and 23 to 2, in which 
each group has three sides, one division is advanced 
in each group. M. Desrosier modifies this by a 
polygon arranged as shown in Fig. 5, in which the 
space 1 to 12 is replaced by the contour 1 to 7, the 
radius 7, the curves 7 to 12, and the radius 
12; in this manner and after three such contours 
the point 2 is reached ; the general feature of the 
winding thus consists of a series of curved lines 
and diverging radial lines. By such an arrange- 
ment as this, however, there would be, when the 
winding was complete, two thicknesses of super- 
posed wires, the radial lines crossing each other in 
all directions ; to avoid this inconvenience, the two 
surfaces of the disc are made use of. The following 
is the arrangement adopted: Let it be assumed 
that the successive steps of the coil are grouped in 
odd and even pairs, and that the diagram (Fig. 6) 
shows the armature in perspective ; of the two rings 
A and C, the latter is provided with an axial open- 
ing, and the two are separated by the space D. 
The points of an element are determined by a series 
of holes which permit the conductor. to be passed 


from one face in the disc to the other. These holes | 
are pierced in circular groups of five, and so as just. 


not to endanger the strength of the material of 
which the disc is composed. The element of the 
armature 1 to 12, to which reference was made 
above, would thus be composed of a wire so applied 
as to follow one of the radius lines of the rear face 





of the sections in such positions that each of them 
falls opposite that on the other dise with which it 
|has to be connected. In order not to increase 
beyond practical limits the sides of the polygon 
'which determine the number of sections, and to 
increase the length of the wire on the armature, 
|instead of following the method shown on the 
| diagram, the wire is brought back several times 
upon itself. We have now to describe the manner 
|in which the various sections of the armature are 
attached to the commutator. Let us suppose that 
| the sections commence at the points of the crown 
| where the diameter is smallest, such as at c ; these 
| points exist alternately on the two faces on the disc 
and those that are on the face opposite to the com- 
mutator cannot be easily coupled to it, the connec- 
tion is therefore made only with alternate points. 
Considering this point ¢ further, it may be assumed 
that the induced currents that tend to form, start 
from this point ; it ought then to be connected toa 
plate of the commutator. When the whole of the 
system has made one-third of a revolution—it is 
assumed that there are three poles of each name— 
the point c is still in one of the radial positions 
where the induction is nil and should still be the 
point of origin of currents flowing through the 
armature, it should then also be connected to 
the plate which is under the same brush. It is at 
this moment that the plate a' (Fig. 7), which is 120 
| deg. behind a, is under the brush, the point c ought 
then to be connected to the plate a'; in the same 
way when the system has made two-thirds of a 
revolution the point ¢ ought to be connected to the 
plate a? of the commutator. Each of the points like 
that of c (Fig. 8) in the armature ought therefore 
to be connected to three plates of the commu- 
|tator placed 120 deg. apart; the necessary con- 











dition is realised by means of an apparatus called 
the connector. This device consists of a wooden 
cylinder on which is mounted a circular disc 
also of wood; the wires which come direct 
from the armature to the commutator simply 
pass through this disc ; those which have to go to 
the plate, that is set at an angle of 120 deg. to 
the right, stop on the front face of the plate, 
are curved around it until they are brought oppo- 
site the commutator plate and then are turned to 
be soldered to it. The wires which have to be 
connected to the commutator plate, which is 120 
deg. to the left, pass around the rear face of the 
disc in a similar manner, but in an opposite direc- 
tion, and are in their turn connected to the com- 
mutator ; in this manner all crossing of the wires 
is avoided. All these various elements, armature, 
connector, and commutator, are made separately ; 
they are then mounted on the shaft and the various 
connections are made. 

As will be seen from the illustrations, the 
Desrosier dynamos, while very compact, are of 
massive construction ; the armature is completely 
protected by the heavy poles, and the commutator 
is placed so far from the armature that any copper 
particles worn off by the use of the brushes do 
not lodge among the wires. The method of con- 
structing the poles in two parts affords considerable 
facility for taking the machine to pieces to examine 
the armature ; this can be done without touching 
the delicate parts of the dynamo, that is to say the 
shaft which carries the armature and the commu- 
tator. As will be seen from the annexed Table, 


Particulars of the Desrosicr Multipolar Dynamos. 











Number of Rilssiaie 
T Am- Volts Revolu- 'D aba Weight 
ype. pares. olts. | tions per |° z. ei eight. 
Minute. | *™°Y: 
in. lb. 
T os 100 110 800 12.0 1,650 
T ys | 150 | 110 800 12.6 1,760 
T Y7s | 250 110 650 17.7 | 2,640 
T ye; | 350 | 110 650 19.7 3,300 
T ye, 500 | 110 500 7.6 | 4,400 
Ty 9800 | 120 350 45.2 | 125100 
( Grooved |) 
T 44 1200 | 120 309 | [Pulleys for} | 16,500 
ny 9° * ¢ « 5 | « , 
T 43? 1600 120 | 300 }| tsnamis- | | 17600 
| \ sion. J 
TH | 160 70 800 12.0 1,650 
T 48 | 250 70 800 12.6 1,760 
T 3 400 70 650 17.7 2,640 
T # 550 70 650 19.7 3,300 
T 33 780 70 500 27.6 4,400 
T #3 1200 70 350 45.2 | 12,100 
( Grooved 
T Yt 2000 70 300 | Pulleys for | 16,500 
T Ye 2750 70 | 300 | sone { 17,¢ 
| | \ sion. (J 
II. Dynamos driven at 350 Revolutions. 
M # 125 70 350 - ln... }, 2,640 
M ii | 200 70 350 {Driven by!) 9's60 
M v5 | 140 100 350 | ee | f 2,860 
M Yes 200 100 350 coupling. | 3,300 








the dynamos are very light in comparison to their 
efficiency ; they are, moreover, characterised by 
the intensity of their magnetic field. The Desro- 
sier machines are generally driven direct by the 
motor at a speed of 350 revolutions per minute, 
which gives a lineal velocity of from 7.50 to 9.50 
metres for armatures of from 0.40 to 0.50 metres 
in diameter. It should be mentioned that the 
length of wire cannot be increased beyond a cer- 
tain amount without augmenting the resistances, 
and consequently reducing the efliciency of the 
machine ; it is necessary therefore, in order to 
obtain a number of volts required, to increase 
the intensity of the magnetic field ; in the Desrosier 
machines this reaches 6000 units per square centi- 
metre, an amount almost double that which is usually 
obtained ; the efficiency is increased in this way 
while at the same time the weight of the dynamo is 
sensibly reduced, an important advantage for naval 
installations where economy of space and weight 
are of great importance. These machines have, 
moreover, a great range of power ; there being no 
iron core the wires have practically no tendency to 
heat, while the thorough ventilation resulting from 
the arrangement of the armature, and the wires 
upon it, permit.these latter to resist, without any 
sensible heating, a great intensity of current. 
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Frequent experiments have shown that these ma- 
chines can be worked for ten hours a day witha 
current of 12 ampéres per square millimetre; they 
are all regulated for a mean intensity of 4 ampéres 
which gives a wide range to the user in selecting his 
speed. The Table contains the principal elements 
of the different types of the Desrosier dynamo 
constructed by MM. Breguet. 

We shall reserve for another occasion the de- 
scription of the large number of objects exhibited 
by this firm, and which are nearly all of consider- 
able interest. 








SCHICHAU’S TRIPLE-EXPANSION ENGINE. 
WE illustrate on page 447 a vertical triple-expansion 
engine of a type of which the constructor, Mr. F. 
Schichau, of Elbing, Prussia, has built quite a number 
for various industrial establishments, such as cotton 
mills, and wherever steady running is essential, but 
chiefly for driving electric light machinery. The engine 
illustrated was erected in November, 1888, at the palace 
of his Imperial Highness the Grand Duke Michael at 
St. Petersburg, and has since been in constant work, 
giving every satisfaction. The cylinders are respec- 
tively 7.08 in., 11.81 in., and 18.9 in. in diameter, with 
7.87 in. stroke, and are running at 200 revolutions per 
minute, when they indicate about 80 horse-power. 
They are supplied with steam at 1501b. from a Cornish 
multitubular boiler of 505 square feet of heating surface, 
and are reported to work with a consumption of from 
1.4 lb. to 1.6 lb. of coal per indicated horse-power per 
hour. The high-pressure cylinder is fitted with 
cylindrical slide valve having passages cut on a spiral 
line, while those of the two other cylinders are flat 
valves. The governor rotates the high-pressure valve, 
and thus regulates the amount of opening. The speed 
is adjusted by means of a sliding balance weight; in 
addition the governor is fitted with air buffers to avoid 
sudden jerks, and we are informed by the maker’s agent 
in St. Petersburg that it governs so perfectly, that on 
the voltmeter the variations do not exceed one-half per 
cent. These engines are fitted with injection con- 
densers. The air pump is supplied with rubber valves, 
and two feed pumps are worked offthe beam. As will 
be seen on reference to our illustration, the cylinders 
are carried at the back on cast-iron standards, 
while in front they are supported by wrought-iron 
columns. In large engines of this type Mr. Schichau 
uses exclusively wrought-iron framing. He has now 
in hand four such engines for electric light installations 
in Konigsberg, two of 250 and two of 130 indicated 
horse-power. All shafts and spindles are of steel, and 
have metallic packing, and the lubrication is through- 
out of the positive type, the lubricators being operated 
by the engine, insuring regular delivery of oil to all 
bearings, in consequence of which this engine works 
remarkably quietly and without stoppages. 





INDUSTRIAL NOTES. 

Tur monthly report of the Ironfounders for October 
states that ‘‘from every point of view improvement 
and progress is being made. The English iron market 
is characterised by a strong upward tone, and the cur- 
rent of business is on the increase. For export, as well 
as for home consumption, the demand for pig iron is 
growing, and prices continue to rise in consequence.” 
Allusion is then made to the rise in prices of Cleveland 
and Scotch pig iron, and of announcements of a further 
advance. The report then refers to the growing 
activity of the iron trade in America, Belgium, France, 
and Germany, in all of which countries the values are 
rising. At home, in every branch of the iron trade, in 
all parts of the country, the season of prosperity will, 
it is reported, last for some time. For years no such 
reassuring prospects have been observable throughout 
the country in the engineering and iron trades generally. 
The number of members out of work and on donation 
benefit is fewer than in any month since October, 1872, 
when it was 182, against 208 at date of the report, the 
proportion at present being less than at any previous 
period. The total number of members is now 13,375, 
an increase during the past month of 251, or, takin 
the twelve months, of 1335. There is a decrease o 
members on the funds of all classes except superannua- 
tion, which shows an increase of twe—the total number 
now on that benefit is 536 ; on sick benefit, 285. There 
were none on the strike fund, The balance in hand is 
close upon 30,000/. and is increasing rapidly, for the 
total cost of all benefits is now under 6d. per week, or 
less than one-half of the weekly contribution. In only 
four places out of 114 is the state of trade returned as 
being bad, slack, cr dull, so that from the workmen’s 
point of view there is general prosperity. 





The monthly report of the Scottish Ironmoulders 
states that the demand for men is not so great as it 
was a month ago; but there are only 117 men who 
have received idle benefit during the month, the total 
payments under this head being 143/. 4s. 2s., or about 
ll, 5s. per man for the month to those out of work. 








The total number of members increased by 100 in the 
month. The report records that, during the past 
month, the executive of the union, in conjunction with 
the Glasgow district committees, have held two con- 
ferences with the Employers’ Association, known as the 
General Ironfounders’ Association, for the purpose of 
discussing the following matters. (1) Abolition of per 
cent. deductions; (2) an advance of 74 per cent. on 
castings paid net ; (3) that all jobs on being given out 
shall be priced ; and (4) that pay-tickets shall be given 
toeach manonthe pay day. The report says: ‘‘ These 
conferences were of the most friendly nature, and show 
that to-day there is a greater desire amongst the 
employing class than ever existed before to treat with 
the working classes, if only they are organised and 
true to themselves.” With respect to the above four 
points, the first three are conceded, while the fourth 
is left to be dealt with by each individual shop. The 
complaint with regard to the latter is that it encourages 
“ak. but the executive and the joint committees 
have acquiesced in the arrangement to leave the matter 
to the various localities for the present. The other 
chief matter discussed in the report is the investment 
of the society’s funds, a portion of which it is proposed 
shall be invested in some permanent manner, instead 
of being at the bank on deposit. 





The condition of the iron and steel trades in the 
Sheffield and Rotherham district and neighbourhood 
continues to be in a very healthy condition. In the 

reat works of Messrs. Brown, and of Messrs. 
Yammell’s, the men are fully employed in all branches 
—at the latter it is said that in the armour-plate mills 
department there is a prospect of full work for the 
next eighteen months without any additional orders 
being booked. The strike of the fibre drawers is not 
yet settled, although some definite proposals have 
recently been submitted to the employers. One of the 
conditions submitted was that the same rate of wages 
for piecework should be paid to females as to males. 
Another was that certain obnoxious rules, chiefly 
relating to deductions from wages, ‘‘ for work imper- 
fectly done,” should be withdrawn. It is alleged that 
there are some eleven rules pertaining to deductions, 
amounting to from 2s. to 5s. in the shape of ‘‘ fines” 
for various defects in work, or irregularities, any or all 
of which are inflicted at the sole option of a member of 
the firm or manager. There are some signs of a settle- 
ment, as an interview has taken place between the 
employers and representatives of the men, at which 
the grievances of the latter were discussed. There are 
signs of newer demands for advances in wages in some 
of the local trades of Sheffield, the men employed in 
which are organising themselves for a possible struggle. 
Formerly these branches were well organised ; of late 
years, however, the unions have been wretchedly 
weak, 





In the Warrington district some disappointment, 
and even dissatisfaction, is expressed at the conclusions 
arrived at by the Southern Wages Board at their recent 
meeting. ‘The men complain that their wages are not 
advanced because, under the northern scale, the men 
there had failed to obtain the expected advance in 
consequence of the ascending price being 11d. per ton 
under the amount necessary to insure the advance. 
The Warrington men allege that the southern iron- 
master has an advantage of 17s. per ton over the 
northern ironmaster, and therefore that this advantage 
should have been taken into account. Though this 
dissatisfaction prevails the men have deferred taking 
any action for a month, further than criticising the 
action of the Southern Wages Board. The shinglers’ 
dispute at Huyton Quarry is not yet settled, and the 
men themselves are not quite agreed as to the matter 
at issue. Ata recent meeting the chairman declared 
that they had no right to interfere with the way in 
which the employer let out his work, provided that 
they obtained the current rate of wages in the district. 
In the mining district of St. Helen’s the second 5 per 
cent. advance has been paid to the miners without the 
slightest dispute or friction, making the full 10 per 
cent. agreed to be given in July last in two instalments 
of 5 per cent. each. Work throughout this part of 


Lancashire, both in iron and steel and coal trades, is| y 


brisk, and wages are fairly good, and there is not so 
much complaint as previously about losing time on 
Monday. 


In North Staffordshire orders are reported to be 
plentiful in the finished iron department, and the 
mills are running regularly, where they can get a 
supply of puddled bars ; but in many cases the supply 
is insufficient. Puddlers are scarce and yet more fur- 
naces are being started. Great efforts are being made 
to increase the output of puddled bars in this district. 
Complaints are now rife of increased cost of raw 
materials and labour to the manufacturers. Who then 
get the benefit of the rise in prices, the manufacturers 
or merchants ? 

At the close of last week the best steel and iron 
stamping sheetmakers of South Staffordshire advanced 
prices lf. per ton, making good iron sheet 12/.; steel, 








12/. 12s.; and common, 10/. 10s. Tinned stamping 
sheets were also advanced 1/., making them 24/. 10s. 
and charcoal 26s. 10s. Concurrently Staffordshire 
marked bars were advanced 10s. to 8/. 10s. Hoops 
and tube strips were also each advanced 10s., making 
hoops 8/., and strips 7/. 10s. Black galvanising sheets 
were also advanced 5s. Scotch pig iron has been 
advanced 13s. to 15s. sad ton. Stocks are enormously 
reduced in the Cleveland district, and recently they 
have been greatly reduced in Scotland. This reduction 
of stocks, together with the difficulty of keeping pace 
in production with present demands, points to a fur- 
ther advance at no very distant date. The same 
upward tendency is shown in Birmingham, in North- 
amptonshire, and other places where the demand for 
iron is rapidly increasing. 

In the Cleveland district the blast. furnacemen’s 
wages have been advanced 1} per cent. upon the 
amount of the previous three months, according to 
the returns of the accounts as to the net average 
invoice price of No. 3 Cleveland pig iron for the three 
months July, August, and September. The return 
shows that the selling price was 39s. 1.66d. per ton. 
In the case of the four matters of dispute relating to 
the Cleveland miners and others, referred to Mr. J. C. 
T’Anson for adjudication, that gentleman has decided 
against the men in each case. They were questions of 
wages in three instances, and of compensation in 
another. The award is not likely to be disputed. 





The master tinplate manufacturers of South Wales, 
Gloucester, and Monmouth have just formed them- 
selves into an association, the object of which is to 
form a combination of employers in order to resist any 
demands of the workmen which may be considered to 
be unjust. Each member is pledged to contribute in 
support of any maker at whose works the men might 
strike, if the committee deem the strike was uncalled 
for. This might, on the surface, be supposed to be a 
combination which will tend rather to promote strikes 
than to prevent them. But in the present temper of 
the public generally and of employers especially, a 
combination of this character will be the means of 
quietly discussing the labour question as it affects the 
trade generally, and will probably lead to some mode 
of adjusting disputes without the intervention of 
strikes. A Conciliation Board would be the proper 
complement to such an association, composed of repre- 
sentatives of both parties. 

The Miners’ National Conference, held at Birming- 
ham during the past week, was imposing by reason 
of the localities and of the numbers of men represented. 
The reports show that some 227,500 men were repre- 
sented by delegation from the chief coalfields of Great 
Britain. The reports of the delegates show that, in 
most cases, the 10 per cent. advance, agreed to be 
given in July last, has been conceded. The strikes in 
order to obtain the advance were few in number, 
although in two or three instances they were rather 
stubbornly fought out. The total cost of the strikes is 
given at 11,870/. 6s. 6d., while the contributions to the 
strike fund amounted to 12,480/. 17s. The reports 
given in at the conference showed that the miners 
generally had obtained 224 per cent. advance net, or 
25 per cent. gross in the space of one year, since Oc- 
tober, 1888. In some cases the advance had been more. 
In Stirlingshire there had been three advances of 
10 per cent. each, or 30 per cent. in all ; and notices 
have been given for a further 10 per cent. advance. 
The enginemen had not fared so well, generally speak- 
ing, as their advance only amounted to 15 per cent., 
and banksmen to 10 per cent. rise in wages. The day 
workers had failed to obtain an equal advance with the 
pieceworkers. In very few cases has there been any 
dispute as regards the second advance under the York- 
shire compromise, and in these instances the disagree- 
ment was merely as to the precise date at which the 
advance would be paid. So far there was congratula- 
tion on all hands, as to the progress being made. 

The eight hours’ question was discussed at the con- 
ference and a decision was arrived at to start working 
on the aa hours’ system with the advent of the new 

ear. The men and their delegates are not altogether 
agreed as to legislative action, but most of them are 
agreed as to the desirability of the eight hours’ day. 
It was further agreed to support the Parliamentary 
Committee of the Trades Union Congress in their 
efforts to insure an eight hours’ day—which appears 
to be in principle opposed to the resolution originally 
carried. However, the miners seem determined—by 
hook or by crook—to get the eight hours’ day for men, 
leaving the question of boy labour to the future. Mr. 
Burt, with that humanity for which he is conspicuous, 
favoured shortening the hours for boys, even in 
advance of, or concurrently with, shorter hours for 
the men. 

The miners of Fifeshire have petitioned the em- 
ployers for a further advance of 10 per cent., and they 
have notified their determination to strike if the 
advance is not conceded. In Ayrshire a further 
demand is also made, this time for 9d. perday. In 
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Lanarkshire a demand is being made for 6d. per day 
advance. The ironstone miners in Scotland are also 
demanding 6d. per day advance in all districts. The 
men employed by the Bridgewater Trustees resumed 
work on the 8th instant at the advance. The strike 
was the result of a misunderstanding as to the date 
when the advance was to be paid. They were on 
strike for five days, and were supported from the funds. 
In South Wales a further advance is expected under 
the sliding scale, resulting from rising prices. 





The only labour difficulty of importance arising out 
of the recent dock labourers’ strike in London is that 
of the Silvertown workmen, who are still on strike for 
an advance in wages, to the number, it is said, of 3000 
men. These men are wholly dependent upon public 
sympathy for their support, and require some 500/. 
per week. The tramway men are making known their 
grievances at meetings held at midnight, that being 
the only time when they can be got together. Great 
sympathy is expressed for this class of employés by 
persons not usually given to sentimental expressions 
on behalf of labour in its struggles with capital. Not 
a few of those financially interested in tramway enter- 
prises are favourable to some seasonable and reason- 
able concessions both to tramway conductors and 
drivers, and to those employed on ’buses in all parts 
of London. The dockers’ strike on the Continent has 
ended with some substantial concessions to the men 
employed. The railway employés are quietly but 
perseveringly bringing their grievances before the public 
and the directors of the several companies in the hope 
that shorter hours will be conceded to them. The 
strike of the Bristol gas employés last week led to some 
disturbances and intimidation in consequence of the 
importation of men from other districts to take the 
places of those on strike. In nearly all cases the only 
remaining feeling of irritation in connection with recent 
strikes is against the non-union men who went in 
during the dispute. Employers may be forgiven, but 
not the workman who deserts his fellows when engaged 
in a struggle. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 4, 1889. 

Tuer steel railmakers are once more predicting a 
heavy and early demand for steel rails for winter 
delivery for southern roads, and spring delivery for 
northern. So far as the salient features of the 
market are concerned, the railmakers are right in their 
prediction. The Union Pacific Company last week 
contracted for 40,000 tons of rails, agreeing to pay 
32 dols. at Chicago. This is one or two dollars per ton 
more than was charged sixty days ago; but that com- 
pany, finding the market advancing, hurried in this 
order, lest a further delay of thirty days might find 
prices at 33 dols. to 34 dols. The upward fon. otc is 
due to quite a number of causes, chief of which is the 
rush of inquiries for next year’s railroad building 
enterprises. Spiegeleisen, Bessemer pig, and ferro- 
manganese are all higher, and some very heavy trans- 
actions have just been closed for Bessemer pig in 
Western Pennsylvania, in view of this upward ten- 
dency. The railmakers are buying material in large 
quantities. There has been a very heavy demand for 
Lake ores during the autumn, and this year’s business 
to date exceeds that of any former year in the Lake 
ore trade. The receipts at Lake ports, to date, foot 
up 5,200,000 tons ; up to this time last year, receipts 
were but 3,100,000 tons. Inquiries are arriving daily, 
for 5000 and 10,000 ton lots, from users in Pittsburg 
and vicinity. Very little ore is on hand. New rail- 
roads are to be built in the Lake ore region, and new 
mines developed, in order to satisfy the increasing 
demand. The total output of ore this year, in this 
region, is over 7,000,000 tons. 

The demand for all kinds of finished iron and steel 
is very heavy. Our shipyards are crowded with work 
running from three to twelve months ahead. The 
Government, instead of placing contracts for the four 
new war vessels, is about building them in its own 
yards, a policy which is attracting much unfavourable 
criticism from leading engineers and designers. The 
experience which the Government has had in this 
direction has not been very profitable to it. 

The iron trade is in a most vigorous condition in all 
sections of the country. Furnace companies in Ten- 
nessee and Northern Alabama, where iron is made 
cheaper than anywhere else in the United States, have 
sold all the iron they can deliver this year, and with- 
drawn quotations for next year, until the present 
upward tendency shall have crowded prices up; then 
they will book three months’ business and withdraw 
from the market again. Consumers of forge, foundry, 
car wheel, and allother kinds of iron in the west are 
very heavy buyers for winter delivery, and the present 
activity will continue until requirements are covered 
upto April1l. This activity will undoubtedly cause 
an advance of 25 to 50 cents on belated buyers. 

The sheet and plate mills all through the west are 
crowded with orders. The pipe mills have as much 
as they can do between this time and the close of the 
year. St. Louis mills are very busy, and Pittsburg 











mills have not had as much work in hand for several 
years. Forge iron is selling at 15.50 dols. in Pennsyl- 
vania. Ordinary plate is 2.25 for both iron and steel ; 
beams and channels are 2.75. <A great deal of bridge- 
work has come in within the past week, and the bridge, 
car, and locomotive makers have all they can do for 
months to come. The demand for machinery of all 
kinds is very heavy ; our machine shops are in many 
instances unable to accept new business. The flow of 
capital southward continues unabated. Several alleged 
foreign syndicates are in negotiation with American 
parties for manufacturing plants. The Thomas Iron 
Company’s negotiations have not yet been closed. 








LAUNCHES AND TRIAL TRIPS. 

On September 30 the screw tug Narciso Denlofen ran 
her official trial trip. This vessel has been built for 
foreign owners by Messrs. Cox and Co., Falmouth. Her 
dimensions are 105 ft. long by 18 ft. 6 in. broad by 11 ft. 
deep. The engines are of the triple-expansion type, and 
are supplied by steam at 150 Ib. from a large steel boiler 
with two of Fox’s corrugated flues. The true mean speed 
over a 6-knot course, was close upon 12 knots per hour 
with the engines indicating 460 horse-power, being in 
excess of the guarantee. After speed and power trial 
was completed the centrifugal pump fitted for salvage 

urposes and capable of discharging about 350 tons per 
me was tried, as also the special fire pump. In the even- 
ing the incandescent electric lights with which the vessel 
is fitted throughout were tried, and also a powerful 
search light of 16,000 candle-power. The electrical 
—— were supplied and fitted by Messrs. Parsons 
and Co. 





A screw steamer named the Benisaf was successfully 
launched from the yard of Messrs. oxford and 
Sons, at Pallion, on Wednesday the 7th inst. She has 
been’ built to the order of the English and American 
Shipping Company, Limited, of London, managed by 
Messrs. C. T. Bowring and Co. The vessel is entirely of 
steel and built with the following principal dimensions : 
Length between perpendiculars, 270 ft. ; breadth, extreme, 
37 ft. ; depth from ordinary floors to top of main deck 
beams, 18 ft.6in. The engines are of the triple-expansion 
type, and have been supplied by Messrs. Doxford, the 
pe being 21 in., 33 in., and 54 in. by 36 in. stroke. 





On Tuesday, the 8th inst, there was launched from the 

ard of the Tyne Iron Shipbuilding Company, Limited, 
Wittnates-Gaee-onTeus, a steel screw steamer named the 
Tresco, which has been built to the order of E. C. Thin, 
Liverpool. She is of the following dimensions : ioe 
300 ft. ; breadth, 41 ft. ; depth, 22 ft. 2in. She will be 
fitted with triple-expansion engines having cylinders 23 in., 
38 in., and 62 in. by 42 in, poem by the Wailsend Slipway 
and Engineering Company, Wallsend. 


The new steamship Burton was taken on loaded trial 
trip off Hartlepool, on the 8th inst., with very satis- 
factory results to all concerned. This vessel, which 
is 195 ft. by 28 ft. 6 in. by 14 ft. 24 in., has been 
built by Messrs. R. Craggs and Sons, of Stockton, for 
Mr. W. F. Beaumont, of Boston, for his Hamburg line 
of traders. The engines are 16} in., 26 in. and 44 in. by 
33 in., and have been built by Messrs. Westgarth, Eng- 
lish, and Co., of Middlesbrough. 





The new steamer Lilian was taken on trial trip off 
Hartlepool on the 9th inst. The dimensions of the vessel 
are 231 ft. 6 in., by 32 ft. by 16 ft. 2 in. This boat has 
been built by Messrs. Irvine and Co., of West Hartlepool, 
for Messrs. Allison and Co., of thesame port. The engines, 
which are 164 in., 26 in., and 44in. by 33 in. have been 
supplied by Messrs. Westgarth, English, and Co., of 
Middleabrough. 

On Wednesday, the 10th inst., the s.s. Indiana, which 
has been built for Messrs. Bailey and Leetham, of Hull, 
by Messrs. Raylton, Dixon, and Co., Middlesbrough, 

roceeded from the Tees on her trial trip. The chief 
tamale of this boat are: Length, 287 ft. ; breadth, 
38ft.; depth moulded, 21ft. 9in.; with a deadweight 
carrying capacity of 3000 tons. Her engines, which have 
been fitted S Messrs. Westgarth, English, and Co., and 
are of 170 nominal horse-power, have cylinders 21 in., 
34 in., and 56 in. by 39in. stroke, and gave every satisfac- 
tion on trial. 


A sailing ship of 2268 tons register, and named Irex, 
was launched on Friday, the 11th inst., from the yard of 
Messrs. John Reid and Co., Port-Glasgow. The vessel is 
300 ft. long, 43 ft. broad, and 25 ft. deep, and is owned by 
Messrs. J. D. Clink and Co., Greenock. 


On Friday, the 11th inst., Messrs. Scott and Co., 
Greenock, launched the second of two composite a 
named the Thrush and the Sparrow, which they have 
built for the British Navy. ese vessels are 805 tons 
displacement, and have been designed by Mr. W. H. 
White, for police duty abroad. They were fully described 
in our issue of April 5. 


Messrs. S. McKnight and Co. launched from their 
shipbuilding yard at Ayr, on Friday, the 11th inst., a 
steel screw steamer built by them for the Moss Steam- 
ship Company, Limited, Liverpool, for their Liverpool 
and Bordeaux trade. The vessel, which is named the 
Gascony, is of the following dimensions: Length between 

veendiouionn, 230 ft.; breadth moulded, 31 ft.; and 
senth of hold, 16 ft. Gin. The machinery is of the triple- 
expansion type, and has been constructed by Messrs. 











David Rowan and Son, Glasgow. The cylinders are 
20} in., 33in., and 54in. in diameter, with a piston 
stroke of 36 in. Steam is supplied from a double-ended 
boiler 17 ft. 6 in. long and 13 ft. in diameter, working to 
a pressure of 160 1b. to the square inch. Messrs. Wm. 
Esplen and Co., Liverpool, planned and superintended 
the construction of the steamer. 





Messrs. Mackie and Thomson launched on Saturday, 
the 12th inst., from their shipbuilding yard at Govan, a 
steel screw steamer named Samara, built by them to the 
order of Messrs. Maclay and McIntyre, Glasgow, for the 
general carrying trade. The vessel is about 1700 tons 
gross, her length being 263 ft. ; breadth, 36 ft. 9 in, ; and 
depth (moulded), 19 ft. Her machinery is being fitted on 
board by Mr. William Kemp, Govan. It is of the triple- 
expansion type, the cylinders being 18 in., 29in., and 
46 in. in diameter with a piston stroke of 39 in. ; steam is 
supplied from one boiler, 14 ft. 6 in. in diameter and 
11 ft. 9in. long, having three furnaces, each 3 ft. 7 in. 
in diameter. The working pressure is 160]b., and the 
engines are expected to indicate 800 horse-power in regular 
work, ° 





On Saturday, October 12, the steel screw steamer 
Attivita, built by Messrs. C. S. Swan and Hunter for 
Messrs. Zino Fratelli, of Savona, went on her official 
trial. The principal dimensions of the vessel are 320ft. 
length over all by 39 ft. broad by 25 ft. 3in. deep. The 
engines are by the Wallsend Slipway Company, Limited, 
having cylinders 23 in., 38 in., and 61 in. in diameter by 
42 in. stroke; they are supplied with steam at 160 Ib. 
pressure by two large boilers. The vessel, over a number 
po —_ on the measured mile, obtained a mean speed of 

nots. 





Messrs. D. and W. Henderson and Co. launched from 
their yard at Meadowside, Partick, on Monday, the 14th 
inst., a steel screw steamer of 2770 tons gross register. 
built by them to the order of Messrs. Bell Brothers and 
McLelland, Glasgow, for service between Liverpool and 
the River Plate. The dimensions of the vessel are: 
Length, 310 ft. ; breadth, 39 ft. ; and depth, 27 ft. 10 in. 
The engines, which are being constructed by the builders, 
are of the triple-expansion type, with pn Ao 22 in., 
36 in., and 59 in. in diameter with a 42 in. piston stroke. 
It is ates that the horse-power developed will be 
1350. is is the eighth vessel built by Messrs, Hender- 
son for the same firm. 





The newly organised firm which entered some time a) 
into occupancy of the yard at Port-Glasgow, ioe 
worked by Messrs. Blackwood and Gordan, and now 
carrying on operations under the same title, launched 
their first vessel on Tuesday last—the Mariposa—built 
for Messrs. James and Alexander Allan, Glasgow. This 
vessel is intended, with another now being constructed, 
to act as a feeder to Messrs. Allan’s large steamers at the 
River Plate. he dimensions are 153 ft. long, 28 ft. 
broad, and 9 ft. 6 in. deep, and her engines, now in course 
of construction by the builders, are of the triple-expansion 
type. 





There was launched from the yard of the Shipbuilding 
Company at Campbelltown, on Saturday, a steel screw 
steamer named Torgorm, built to the order of Messrs. 
Whimster and Watson, Glasgow, for their regular line 
from Glasgow to Demerara, Trinidad, and Barbadoes. 
This steamer is 260 ft. long, between perpendiculars, 
37 ft. beam, and 19 ft. depth, her cargo-carrying capacity 
being 2600 tons. The propelling machinery has been 
constructed by Messrs. Robert Seavey and Co., Park- 
grove Works, Glasgow. The engines are of the triple- 
expansion type, having cylinders 19 in., 31 in., and 50 in. 
in diameter respectively, with a piston stroke of 3 ft. 3 in. 
Steam at 160 lb. pressure to the square inch is generated 
in two boilers of Siemens steel, 12 ft. in diameter and 
10 ft. 6 in. long, having each two furnaces. The indicated 
horse-power it is expected will be 850. 





The new screw steamer Aconcagua, built by Messrs. 
John Reed and Co., Port-Glasgow, for the Compania Sud 
Americana de Vapores, Valparaiso, through Mr. Thomas 
Dewsbury, who represents the company in this country, 
went on official trial runs at the a of. last week. The 
vessel is 360 ft. long and 40ft. beam. The propelling 
machinery has been provided by Messrs. John and James 
Thomson, Finniestcn, Glasgow. The main engines are on 
the triple-expansion type, having cylinders 32in., 52in., 
and 86 in. in diameter, with a stroke of 4 ft. 6in. On the 
two latter cylinders are ordinary slide valves, and on the 
high-pressure a piston valve. here is a direct steam- 
starting engine by Messrs. W. H. Allan and Co., London, 
and a 15-in. centrifugal pump for circulating water in the 
condenser, driven by a pair of compound engines. Inthe 
condenser there are 1856 brass tubes, fin. in diameter by 
13 ft. 10in. long, and the cooling surface is 5039 square 
feet. Steam is generated in three boilers—two double- 
ended, 14ft. 9in. in diameter by 18 ft. long, and one 
single-ended, 14ft. 9in. by 10ft., having in all tifteen 
furnaces of 43 in. mean diameter, and 5 ft. 9in. length of 
bars. The total grate surface is 309 square feet, the heat- 
ing surface in tubes 7824 square feet, and the total heat- 
ing surface 9613 square feet. The tubes are 3} in. in dia- 
meter and 6ft. llin. long. The propeller is of solid 
manganese bronze, and is 16 ft. 9 in. in diameter, with an 
average pitch of 27 ft. and a surface of 100 square feet. 
Working at 65 revolutions, and with 1601b. pressure in 
the boilers, the power developed was 3270 indicated horse- 
power. The vessel had 1400 to 1500 tons on board, and 
the speed was 15 knots. The vessel is for carrying mails, 





passengers, and cargo between Valparaiso and Panama, 
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LOCOMOTIVE FOR THE WESTERN RAILWAY OF FRANCE; PARIS 





EXHIBITION. 


CONSTRUCTED BY THE COMPAGNIE DE FIVES-LILLE. 


Sse 


WE give on the present and opposite pages engravings in addition to the two main frames running from end 
of one of the locomotives shown at the Paris Exhibi- to end, there are two shorter frames, one on each side 
tion by the Western Railway of France. This is a of the firebox inside the wheels, these frames extend- 
four-coupled engine of a — which may be re- ing from the rear buffer beam to a cross-stay, which 
apes as a development of those previously employed connects them just in front of the firebox casing. 
»y the company. The Western Railway Company From the centre of this cross-stay another longitudinal 
used coupled engines for working their express trains frame extends forwards to the leading buffer beam as 
as long ago as 1855, and the type of engines* they then shown in Figs. 1 and 2, this frame—which carries a 
introduced was retained unchanged until 1874. By central bearing for the crank -axle— thus passing 
that date a more powerful class of engine had become | between the two cylinders, which are bolted to it ag 
necessary, and to avoid using a fourth pair of wheels shown. The short longitudinal frames on each side of 
a type was introduced in which the firebox was | the firebox are connected to the outer frames by strong 
made shallow, and extended over the trailing axle. | castings of cast steel as shown in Figs. 2 and 4. 

An engine of this type was exhibited by them in Paris! The arrangement of the springs and compensating 
in 1878. In 1880 this type was slightly modified, and | beams is clearly shown by our engravings. All the 
an increase was made in the size of boiler and in the springs are above the axle-boxes with the exception of 
diameters of cylinders and of the driving wheels. that for the central bearing of the crank-axle, which 


Altogether seventy-one engines of this type were is mp | below as shown in Figs. 1 and 4. The driv- | 
d trailing springs are coupled by compensating | 


placed in service. Experience with this class of engine ing an 
showed, however, that it would be advantageous to beams, while at the leading end a transverse com- 
have a deeper firebox, and this led to the designing of — beam, having its fulcrum on the central 
the type we now illustrate. ongitudinal frame, connects the rear ends of the two 
In the class now under notice the distance between leading springs. The engine is thus practically carried 
the coupled axles has been increased so as to allow of on three points. 
the firebox being placed between them. At the same As will be seen from Fig. 1, the boiler has a raised 
time, the wheal ase has been kept such that the firebox casing, while the Secvel is made of two rings 
engine, when uncoupled from its tender, can be turned arranged telescopically. The boiler shell is of steel 
on turntables 6.50 metres '(21 ft. 4in.) in diameter, with the exception of the smokebox tubeplate, which 
or with its tender on the 14-metre (45 ft. ll in.) turn- is of copper 0.8 in. thick. The firebox is of copper 
tables. and the tubes of brass. In eight engines of the class 
As will be seen from our engravings, the engine is | we are describing the tubes are arranged in vertical 
of the inside cylinder type, with outside frames and rows, while in seven others they are in horizontal 
outside valve gear. The latter is of the Allan straight rows, this variation having been made for the purposes 
link type, and it drives the valves through rocking of experiment. It will be noticed from the plan Fig. 2, 
shafts, the valve chests being on the top of the and the cross-section through firebox in Fig. 4, that 
cylinders. The valve motion is fitted with screw | the firebox is bulged out on each side near the tube- 
met gear. The peo are of the Swedish pat- | plate in the manner long adopted by Mr. Stroudley on 
tern, and are of forged steel fitted with cast-iron rings. | the London, Brighton, and South Coast Railway, so as 
The piston-rods are of steel and screwed into the to allow of additional tubes being got in. The firebars 
pistons, while their connection with the crossheads is! are of wrought iron and are but 0.4 in. thick with 
made in the manner which we illustrated in detail on 0.24 in. air spaces. They are rivetted up in packets 
age 110 of the thirteenth volume of ENGINEERING. of three. The grate is slightly ie 4 and at the 
The rods are packed with Duterne’s metallic packing. | front end a short length is arranged to be drupped by 
The connecting and coupling rods are of I section, and | a lever and screw arrangement. 
the last-named rods have solid bushed ends. The! A noticeable detail in the finish of the engine is the 
coupling is of course effected by outside cranks, and arrangement of boiler cleading. This consists of a 
these have a considerable amount of overhang, as on casing as nearly air-tight as possible, extending from 
the crank axle the eccentrics are »lated between the end to end over firebox, barrel, and smokebox, its 
outside cranks and the axle bearings. It willbe noticed diameter being the same throughout, so that externally 


that the outside cranks are keyed on the axle so as to it gives the engine the appearance of having a flush- | 


coincide with the inside cranks, an arrangement which topped boiler. This arrangement leaves a considerable 
has been adopted on the Western Railway since 1861. space between the upper part of the barrel and the 
The axles are of steel, and the cranks of the crank-axle casing, and in this space the sandboxesare arranged. 
are hooped, and have a bolt passed through the centre’ The boiler is fed by two Friedman 9mm. injectors, 
of each crank-pin. The axle-boxes are of cast steel, one of these being fitted with a small copper pipe and 
and the driving and trailing axle-box guides are of jet, by means of which the coal in the tender can be 
wrought iron and are fitted with wrought-iron wedges. sprinkled with water. As will be seen from Fig. 1, 
The engine is, as we have said, outside framed, the the chimney is provided with a bellmouth at its base 
arrangement of the framing, which has some special inside the fd, wi tho The blast nozzle, which is 
features, being clearly shown by the plan, Fig. 2 on 4.72 in. in diameter, is of gun-metal, and it has an 
the opposite page. From this view it will be seen that annular passage perforated on the top to act as asteam 





* A description of this type of locomotive, accompanied ®P lied to the coupled wheels. 
by two two-page es will be found in ENGINEER- 
ING, vol., xx., page 359, 


y 


| been describing are as follows ; 





Cylinders : ft. in. 
Diameter ... sibs es we oe 1 5.9 
Stroke =e es 5% ee aks 1 11.62 
| Distance apart, centre to centre ie 2 83 
| Frames and Wheels : 
Total length of engine over buffers... 26 10.9 
| Distance apart of main frames... ae 6 10 
as between centres of leading 
and driving axles its ne hee 7 85 
Distance between centres of driving 
and trailing axles we oes oe 8 10.3 
Total wheel base ... cD we .. 16 68 
Diameter of leading wheels _... pe: 3 8.8 
a coupled _,, oe eae 6 10.3 
Boiler : 








Mean diameter of barrel 4 0.4 
Length of barrel ... es sv 9116 
- tirebox casing... Sis 5 10.8 
Width se aS at top... 4 3.8 
me a a »» bottom 4 1.5 
| Length of firegrate ee 5 2.1 
Width ne he ~ sae 3.5 
| Mean height of firebox crown above 
| grate aos ise a es - 5 7.6 
| Number of tubes ... ae ww. 223 
| Diameter ,, outside... ee ie a rg 
| Length », between tube-plates... 10 6 
sq. in. 
| Heating surface: Firebox ... 103.4 
Tubes ... 1087.2 
Total was a .. 1190.6 
1 Firegrate area ... ae os 17.65 
| Working pressure, 142 1b. per square 
| inch. 
| Weight : tons. 
| Weight of engine empty ... se .. «=: 8.5 
os working order : 
| On leading wheels — ae ei 11.95 
| rr re six ue 13.4 
| sp EMIS oe He ee 13.4 
| ee a Ge ee 








| Tue Nortu Sea-Bartic Canat.—The works on this 


large canal are at present being specially pushed at 
Griinthal. According to the requirements of the German 
Admiralty, special dams are being constructed here 
and a bridge built, of about 128 ft. in height, the span 
being 780 ft. German men-of-war are intended to 
pass below this bridge without unmasting, and a high- 
road is carried across the canal at the above locality, and 
| the railway line between Neumiinster and Heide also 
| passes the canal at the same place. Several of the sluices 
are also taken fairly in hand, and the Elb sluice, for 
instance, is about one-quarter done. A large number 
of Elb lighters are employed in carrying stone from 
Meissen, in Saxony, to cote, where the stones 
are transhipped into seagoing boats and carried to 
Brunshiittel. The stones are being used for the quays at 
the connection of the canal and the Elb. At the Holtenau 
sluice (at the Kieler Fjord terminus of the canal) the 
work is still further advanced than at the Elb terminus. 
The wages paid are generally considered high for the 


jet. The engine is fitted with the Westinghouse brake istrict ; 2 marks 60 pfening (about 2s. 8d.) to 3 marks 


(3s.) is paid for ordinary work as day wages, and from 


he chief dimensions of the locomotive we have 4s, to 6s. for piecework. Foremen, machinists, &c., 


_obtain as much as 10s, per day. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s market was 
very excited, and the price of warrant iron underwent 
extensive fluctuations. There was reported the _with- 
drawal of 2777 tons of Scotch iron from Messrs. Connal 
and Co.’s stores, the largest quantity withdrawn in one 
day for many years back. That circumstance had a firm- 
ing tendency with holders. The price went up by leaps 
and bounds to 54s. 5d. per ton cash, and then there was 
a decline to 53s. 6d. per ton, at which sellers closed, the 


foreign and colonial shipments of machinery, &c., from 
the Clyde reported last week, included the following: 
Five locomotive engines for Bombay and Japan, valued 
at 9700/. ; sugar-crushing and other machinery, chiefly 
for Demerara, New Zealand, Monte Video, Japan, Porto 
Rico, Trinidad, and Boston, of the value of 78501. ; 
sewing machine parts, valued at 27241., chiefly for Rouen, 
Dantzic, Antwerp, and Japan; blooms, plates, sheets, 
bars, and other steel goods, of the value of 7000/. ; for 
Quebec and Montreal, Japan, Boston, New York, Hong 

ong, &c.; pipes and other castings, plates, bars, sheets, 
tubes, and miscellaneous iron manufactures, valued at 


price being still 4d. per ton over the closing quotation on | 39 000/ 


the previous day. Cleveland iron ran up in price 1s. 
per ton, to 50s:, and closed fully 1s, per ton better than 
on Tuesday. Hematite iron rose 1s. 1d. per ton, but at 
the close the price was 4d. per ton better than that of the 
preceding day. The settlement prices at the close were 
—Scotch iron, 53s. 44d. per ton; Cleveland, 49s. 3d. ; 
hematite iron, 59s. 9d. per ton. There was also great 
excitement in the iron market on Friday, and both at the 
forenoon and the afternoon meetings of the ‘‘ ring” there 
was very heavy dealing, the aggregate of the day’s business 
being probably the Gateat of the week, which again 
showed a greater record of transactions than had been 
put through for many months. The ‘“‘ bears ” commenced 
the business of the forenoon, and started at 53s. per 
ton cash for Scotch iron, being a further drop of 6d. 
ver ton. It shortly ap Ben | that there were good 
uying orders in hand, lor very soon prices advanced 
1s. O4d. per ton, and closed in the forenoon at 
- 54s. Ohd. per ton. Prices rapidly showed an increase 
to 54s. 6d., being 1d. per ton over the top price on Thurs- 
day before the collapse. Again, a relapse took place just 
before the close, to the extent of 44d. per ton. The clos- 
ing figures showed an improvement of 9d. over those 
of the eee day’s close, making a gain of 3s. per 
ton on the week, while the rise over a period of four weeks 
amounted to 7s. per ton, which was equal to an increase in 
the value of the stocks of Scotch iron of 370,000/. The 
price of Cleveland iron made an advance over the week of 
2s. 104d. per ton, and the improvement in the price of 
hematite iron was 1s, 11d. per ton on the ee The 
settlement prices at the close were—Scotch iron, 54s. 14d. 
r ton; Cleveland, 49s. Gd. ; hematite iron, 60s. 6d. per 
Jn Monday forenoon, in a very excited market, prices 
fluctuated considerably. Almost at one hand the price of 
Scotch warrant iron advanced 1s. 9d. per ton, the largest 
rise in one day for a long period back. From 55s. 104d. 
there was almost immediately a rebound to 55s. 2d. ; then 
came a recovery of + per ton, followed by a loss of 44d. 
and a recovery of 1d. A very considerable quantity of 
iron changed hands at the various prices, many buyers hail- 
ing from the Continent and from south of the Tweed. 
There were various causes to which the excitement was 
attributed—good trade reports, a big rise in the prices of 
several special brands, a large increase in the weekly ship- 
ments, and large withdrawals from the warrant stores. 
At the close of the afternoon market the settlement prices 
were—Scotch iron, 55s, 14d. per ton: Cleveland, 50s. 6d. ; 
hematite iron, 61s. 74d. per ton. The excitement was less 
pronounced at the opening of the market yesterday, and 
until the close of the forenoon meeting of the “ ring” 
the fluctuations in price did not exceed a few pence. 
Opening at 53. 3d. per ton, some business was done in 
Scotch warrant iron up to 55s. 8d. per ton cash, and the 
close was, if anything, weaker at 55s. 6d. buyers, and 
sellers at 55s. 7d. cash. The ‘‘ bears” had a turn in the 
afternoon, the partial cessation of purchasing on the part 
of the outside speculators giving them confidence to make 
an onslaught on prices, which they succeeded in forcing 
down to 54s. 74d, per ton cash. A large inside buyer 
came in at the finish and purchased some 10,000 tons at 
54s, 9d., else the closing rate would probably have been 
beaten down to 54s. per ton. Cleveland iron lost 7d., and 
hematite iron 54d. per ton on the highest points touched 
during the forenoon, The closing settlement prices were 
—Scotch iron, 54s. 9d. per ton; Cleveland, 50s. 14d. ; 
hematite iron, 61s. 104d. per ton. The warrant market 
opened firm to-day, and the price of Scotch warrants 
advanced to 55s. 14d. per ton cash, but as some realisa- 
tions took place, the price eased off a little. Still the 
market was very firm, and a large amount of business 
was done. In the afternoon the market developed 
strength again, and the price went up to 55s. 3d. per ton, 
being an advance of 6d. per ton on yesterday’s closin 
rates. Some outside speculators have come to grief, 
having ‘‘ beared” the market at about 50s., thinking that 
the top had been reached, In several quarters, however, 
it is thought very probable that the price of Scotch iron 
will very shortly reach 60s. per ton, but there are other 
eo who consider that the rush is pretty well over. 
t is not unlikely that there will be some more burning 
of fingers before the excitement finally dies down. Last 
week’sshipmentsof pigiron fromall Scorch ports amounted 
to 12,494 tons, as compared with 8595 tons in the corre- 
sponding week of last year. They included 630 tons for the 
United States, 733 tons for Canada, 470 tons for South 
America, 450 tons for India, 425 tons for Australia, 2520 
tons for Italy, 2516 tons for Germany, 150 tons for Russia, 
1156 tons for Holland, smaller quantities for other coun- 
tries, and 3015 tons coastwise. There are now 85 blast 
furnaces in actual operation, as against 87 at this time 
last year. One was blown in during the week at Lang- 
loan Iron Works to make ordinary iron, and one was 
turned from ordinary to hematite make at Coltness 
Works. Several brands of makers’ No. 1 are now quoted 
at 70s. to 72s. per ton. The stock of pig iron in Messrs. 
Connal and Co.'s public warrant stores stood yesterday 
afternoon at 991,451 tons, as compared with 998,494 tons 
yesterday week, thus showing a decrease for the week 
amounting to 7043 tons. 


Shipments of Machinery, de., fiom the Clyde.—The 





, 

Malleable Iron and Steel Tradc.—In consequence of the 
advance in the price of pig iron, the manufacturers of 
finished iron have found a general disposition to contract 
forward, and they are consequently quoting at advances 
of 5s. to7s. 6d. per ton on the prices ruling last week. 
The following are the amended quotations for the dif- 
ferent brands: Bars, 7/. 5s. per ton; hoops, 8/. 7s. 6d. ; 
nailrods, 7/. 5s. ; angle bars, 7/. 7s. 6d.; boiler plates, 
81. 7s. 6d.; ship-plates, 8/. 2s. 6d. Steelmakers have 
also advanced their prices within the past few days— 
ship and boiler plates having been raised 2s. 6d. and 
angles and other bars 5s. per ton. During the past 
couple of weeks or so important additions have been 
me to the amount of work in hand. In the case of the 
Steel Company of Scotland, it is stated that last week’s 
new bookings included contracts to the extent of about 
13,000 tons; and they now have enough work on hand 
sufficient to keep the furnaces and rolling mills going full 
time for the next eight months. 


New Shipbuilding Contracts.—Messrs. Blackwood and 
Gordon, Port-Glasgow, have recently secured the contract 
to build two schooners, each to carry 370 tons, for the 
River Plate trade. They have also contracted to supply 
a set of triple-expansion engines to indicate 1300 horse- 

wer, for a steamer now being built for Glasgow owners. 

essrs. John Reid and Co., also of Port-Glasgow, have 
booked an order to build two saloon paddle steamers for 
service on the Clyde in connection with the Caledonian 
Railway at Gourock. These steamers are to be similar in 
design and in dimensions to the Caledonia, which was 
built for the same service last spring by Messrs. John 
Reid and Co, 


The Cunarders * Etruria” and “ Umbria.”—It is stated 
that the Cunard Atlantic racers, the Umbria and Etruria, 
are to be brought round to the Clyde at the close of the 
season to be supplied with triple-expansion engines by 
the Fairfield Shipbuilding and Engineering Company. 


Glasgow and West of Scotland Enginekeepers’ Associa- 
tion.—The third annual meeting of the Glasgow and West 
of Scotland Enginekeepers’ Association was held in the 
Waterloo Rooms last Thursday evening. Mr. R. D. 
Munro, chief engineer, Scottish Boiler Insurance Com- 
vany, presided. Mr. James Deas, C.E., of the Clyde 

‘rust, delivered an address on the objects of the Associa- 
tion and how best to attain them. 


Lanarkshire Miners’ Wages.—At a meeting of the 
Lanarkshire Coalmasters’ Association held in Glasgow 
on Monday, it was resolved, on the recommendation of 
the Executive Committee, to grant the miners in their 
employment an advance of wages to the extent of 6d. per 
day, the advance to begin yesterday. The rate of wages 
now reached is the highest that has been known for the 
past ten years. It is almost the same as in 1879, when 
wages were ruled by the price of iron, which touched 68s. 
per ton in October of that year. 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held in Glasgow last Thursday night. Mr. J. M, 
Ronaldson, president, oceupied the chair. A paper was 
read on behalf of Mr. David Smith descriptive of lightning 
entering the workings of Drumsmudden Colliery, near 
the Ayr and Muirkirk Railway, above Drongan station, 
during a severe thunderstorm on Wednesday morning, 
November 21 last. At the moment the ascending cage 
was within twenty yards of the surface, the engineman 
was made powerless, but had the presence of mind to 
throw himself on the brake lever, and so stopped the 
engine, and below ground there was a good deal of alarm, 
though no damage was done. Interesting discussions 
afterwards took place on the subjects of ‘‘Gas-Fired 
Boilers,” a ‘‘ Patent Boiler or Napktha Engine,” and 
“ Air Vessels ” in pumping. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Midland Institute of Mining Engineers. 
—A general meeting of the Chesterfield and Midland 
Counties Institute of Mining Engineers was held on 
Saturday last at University College, Nottingham, when 
the chair was cocupied by the President, Mr. George Lewis, 
of Derby. The President said he fully appreciated the 
honour which had been done him by the Institute in elect- 
ing him president in succession to Lord Edward Caven- 
dish, on he begged to thank the members of the Institute 
for it. They had a large field of operations before them, 
and if as a public body they were to maintain their posi- 
tion, they must keep pace with the times, it being scarcely 
necessary again to point out how very rapidly changes 
were being effected. 

Yorkshire College Coal-Mining Classes.—The introduc- 
tory lecture of the coal-mining classes in connection with 
the Yorkshire College, Leeds, was delivered in the Philo- 
sophical Hall, Park-row, by Professor Arnold Lupton, 
who took as his subject “‘Some Mining Machines, Pneu- 
matic, Hydraulic, and Electric.” There was a large 
attendance, Sir James Kitson, Bart., presiding. 


Yorkshire Coal Trade.—The official return giving the 





quantity of coal brought to Hull, and the quantit 
exported, shows that there was taken to Hull last mont 
178,184 tons, as compared with 174,720 tons for the month 
of September, 1888. 


The Morley Water Supply—Proposed Neu: Scheme.—The 
scheme consists in obtaining a supply from a drainage 
area 7200 acres in extent, part of the upper watershed or 
valley of the Withens Clough. It is proposed to construct 
a reservoir having a storage capacity of 300,000,000 gallons 
and a water area of 63 acres. The greatest depth will be 
65 ft., and the estimated cost of the scheme when com- 
pleted is 85,0001. Mr. C. Gott, C.E., Bradford, is the 
consulting engineer. 


Tron and Steel.—The iron market continues very firm, 
though there are no further rises to note this week. 
Every house engaged in the trade is fullyemployed. The 
demand for Bessemer is on the increase, and — of 
billets have gone up to 6/, 5s., with every probability of 
these figures being exceeded before the end of the week, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a very 
numerous attendance on ’Change and considerable excite- 
ment prevailed. The demand for pig iron was very great 
and further advances in price were reported, but the 
actual amount of business transacted was only small, 
simply because there is so little iron obtainable just at 
present, and both makers and merchants who possess 
any are not inclined to dispose of it, believing that quota- 
tions will yet further advance. Yesterday’s market 
opened with No. 3 g.m.b. Cleveland pig at 50s. 9d. for 
October delivery, but later in the ay 51s. was the 
general quotation, and it was difficult to buy at anything 
under that figure. This is a rise on the past week of no 
less than 3s. 6d. per ton. For delivery of No. 3 to the 
end of the year 51s. 6d. has been paid. Considerable 
speculation, the heavy shipments, and the great decrease 
in stocks have brought about the recent advances. Mid- 
dlesbrough No. 3 warrants are now 50s. 103d. per ton cash. 
Mixed numbers of hematite pig iron have advanced to 
62s. for east coast brands pel the tendency is upwards. 
There is a better demand for manufactured iron, and 
common bars have risen to 7/.; ship-plates, to 6/. 17s. 6d.; 
and ship angles, to 6/. 15s.; all less the usual discount for 
cash. In the steel trade there is also some improvement. 
Heavy rails are obtainable at 5/. 15s., but some makers 
ask more than this figure. Ship-plates are 7/. 10s. to 
7l. 15s. ; and angles, 6/. 17s. 6d. to 71. 


Enginecring and Shipbuilding.—These two industries 
are as active as ever, and especially is this the case with 
regard to marine engine builders, who are heavily pressed 
for deliveries. Almost all the shipbuilding firms in the 
north are sufficiently supplied with contracts to keep them 
in full swing during a considerable portion of next year. 


The Coal Trade.—The coal trade is very brisk and 

uotations are still advancing. Since our last notice a 

eputation of Northumberland colliers have waited on 
the coalowners at Newcastle and requested an advance 
in wages. It wasdecided to grant an advance of 2d. per 
day. Therepresentatives of the men, after a short con- 
sultation agreed to accept the offer, and the advance will 
date from the 14th inst. 








NOTES FROM THE SOUTH-WEST. 

The Devonport Steam Reserve-—Mr. H. Benbow has 
been appointed chief inspector of machinery for the 
Devonport Steam Reserve, in succession to Mr. H. 
Williams. Mr. Benbow, as chief engineer of the Helicon, 
served with the naval brigade landed for service in the 
Soudan with the Nile expedition for the relief of General 
Gordon at Khartoum, 1884-85. He was present in the 
Sofia screw steamer with Lord Charles Beresford at the 
relief of Sir C. Wilson, where he highly distinguished 
himself by personally repairing damage to the boiler, 
under fire. Lord Wolseley warmly thanked Mr. Benbow 
for his brilliant feat, and, as a personal testimony to his 
merits, presented him with his own silver cigarette case. 


The Electric Light in the West.—The machinery of the 
Exeter Electric Light Works comprises two horizontal 
oe compound engines by Messrs. J. Fowler 
and Co., Leeds. Hach of these engines is capable of 
delivering 150 horse-power. They drive two of the Brush 
Company’s Mordey Victoria alternating current dynamos 
for supplying incandescent lights. Each dynamo is 
capable of supplying current for 4000 lamps. For the 
supply of arc lamps the Electric Light Company is using 
the Thomson-Houston system. There are two dynamos 
of this type, each capable of supplying thirty-five arc 
lamps of 1200 candle-power each. These are driven by 
two non-condensing triple-expansion high-speed Westing- 
house engines of 30 horse-power each. Whe steam is 
supplied to the engines from two Babcock and Wilcox 
water-tube boilers, working at a pressure of 150 lb. per 
square inch. At the station the current is under com- 
plete control from the station switchboard, from which any 
supply circuit can be started at will, the pressure regu- 
lated, and a record of the current leaving the machines 
taken. At present there is plenty of spare power and 
plant to ee duplicate the whole of the lighting 
arrangements ; and as this power is used, fresh plant will 
be added to insure a continuous supply. The station is 
designed for a total capacity of 20,000 lamps. 


Additions to the Navy.—The following vessels are either 
building or ordered to be built for the Navy in the south- 
west: The Antelope, 2, twin-screw gunboat, first class, 
735 tons, 4500 horse-power, to be built at Devonport. 
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The Blonde, 6, twin-screw cruiser, third class, 1580 tons, 
3000 horse-power, building at Pembroke. The Centaur, 
12, twin-screw cruiser, first class, 7350 tons, 12,500 horse- 
power, ordered to be built at Portsmouth. The Edgar, 12, 
twin-screw cruiser, first class, 7350 tons, 12,000 horse- 
ower, building at Devonport. The Mayflower, sailing 
rig, 508 tons, building at Pembroke. The Pallas, 8, 
twin-screw cruiser, second class, 2575 tons, 7500 horse- 
power, building at Portsmouth. The Pearl, 8, twin-screw 
cruiser, second class, 2575 tons, 7500 horse-power, build- 
ing at Pembroke. The Philomel and Phebe, 8, twin- 
screw cruisers, 2575 tons, 7500 horse-power, building at 
Devonport. The Renown and Repulse, 14, twin-screw 
battle-ships, first class armoured, 14,150 tons, 13,000 horse- 
power, building at Pembroke. The Royal Sovereign, 14 
twin-screw battleship, first class armoured, 14,150 tons, 
13,000 horse-power, building at Portsmouth. 


Gas at Bristol.—A strike of the workmen of the Bristol 
United Gas Light Company has proved of short duration. 
Concessions made by the directors will, however, cost 
about 50007. a year, and to meet this extra outlay it is 
generally supposed that a reduction of 2d. per 1000 cubic 
feet, which was recently made in the price of gas, will be 
cancelled at the end of the current quarter. The directors 
state that they had made adequate arrangements to carry 
on the company’s business. They received applications 
for employment from many more men than they required, 
and they complain that more adequate police arrange- 
ments were not made. They had engaged a sufficient 
number of hands to keep up the supply of gas, but when 
these arrived they were feovanel from reaching the 
works by a mob. 


The Telephone at Dorchester.—On Tuesday the Western 
Counties Telephone Company applied to the Dorchester 
Town Council for permission to erect ge on corporation 

wroperty. The town clerk reiterated his opinion (which 
ia been supported by eminent counsel) that the Town 
Council had freehold rights over the streets of the town, 
and could prevent the erection of any poles and wires as 
desired by the company. The mayor, by whose casting 
vote at a recent meeting of the council permission was 
given to the company to erect wires, protested against the 
re-opening of the subject. Several members objected to 
any obstacles being placed in the way of such a public 
convenience ; but after a prolonged discussion the neces- 
sary authority was given, 


South Welsh Coal and Iron.—The exports of coal from 
the four principal Welsh ports in September were as 
follows: Cardiff, foreign, 717,012 tons ; coastwise, 78,426 
tons. Newport, foreign, 161,108 tons ; coastwise, 77,938 
tons. Swansea, foreign, 80,725 tons; coastwise, 58,629 
tons. Llanelly, foreign, 14,657 tons ; coastwise, 4332 tons. 
It follows that the foreign shipments of the month were 
97,349,497 tons, while the shipments coastwise were 217,325 
tons. The exports of iron and steel from the four prin- 
cipal ports in September were: Cardiff, 8688 tons ; New- 
port, 11,223 tons; Swansea, 105 tons; Llanelly, nil; 
making an aggragate of 20,016 tons. The exports of 
coke were: Cardiff, 7252 tons; Newport, 165 tons; 
Swansea, 61 tons; Llanelly, ni/; making an aggregate 
of 7468 tons. The exports of patent fuel were: Cardiff, 
27,371 tons; Newport, 2579 tons; Swansea, 24,274 tons ; 
Lianelly, nil; making an aggregate of 54,224 tons. The 
exports of coal from the four ports in the first nine 
months of this year were: Cardiff, 7,598,411 tons ; New- 
port, 2,326,670 tons ; Swansea, 1,230,119 tons; Llanelly, 
180,920 tons; making an aggregate of 11,336,120 tons. 
The exports of iron and steel in the first nine months of 
this year were: Cardiff, 52,799 tons; Newport, 104,302 
tons ; Swansea, 4573 tons ; Llanelly, 3900 tons; making 
an aggregate of 165,574 tons. The exports of coke were : 
Cardiff, 58,205 tons ; Newport, 3370 tons ; Swansea, 1728 
tons; Llanelly, nil; making an aggregate of 63,303 tons. 
The exports of patent fuel were : Cardiff, 205,378 tons ; 
Newport, 42,643 tons ; Swansea, 256,365 tons; Llanelly, 
nil; making an aggregate of 504,386 tons. 


Welsh Blast Furnaces.—The number of blast furnaces 
in activity in North Wales, at the close of September, 
was five, as compared with four at the close of June, an 
five at the close of March. In South Wales the number 
of furnaces in activity at the close of September was 38, 
as compared with 37 at the close of June, and 36 at the 
close of March. 


Cardif.—The steam coal trade has exhibited a more 
buoyant tone. Previous prices have been well maintained, 
the best qualities making 13s. to 13s. 6d.; secondary 
descriptions, 12s. to 12s. 6d.; and Monmouthshire, 11s. to 
lls. 6d. per ton. The demand for household coal has 
improved ; No. 2 Rhondda has made 10s. 3d. to 10s. 6d. ; 
and No. 3 ditto, 11s. 3d. to 11s. 6d. per ton. Patent fuel 
has been in good demand at fully late rates. Coke has 
also been firm. The manufactured iron and steel trades 
maintain the activity which has been observed in them 
of late. Heavy section steel rails have made 5/. 10s. to 
5l. 15s. per ton; and light section ditto, 6/. 15s. to 7. per 
ton. 


The Severn.—A conference of bodies interested in the 
navigation of the Severn, held at Worcester on Friday, 
resolved that works should be undertaken for improving 
the waterway at an estimated cost of 25,000/. 


Sewers at Cardif.—The Health Committee of the Cardiff 
Town Council has decided to recommend the adoption of 
a scheme prepared by the borough surveyor for a recon- 
struction of sewers in the southern part of the town. The 
cost is estimated at 5220/. 





Austrian Coat Exports.—In 1878 the Austro-Hun- 
— empire exported coal to the extent of 320,000 tons. 
n 1888 the corresponding exports were 1,012,500 tons. 








MISCELLANEA. 

Tr is stated that the great 800-ft. span over the Indus 
at Sukkur, India, has proved insufficiently rigid, and 
steps are to be taken to stiffen it forthwith by counter- 
bracing. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending October 
6, amounted, on 16,121# miles, to 1,440,069/., and for the 
corresponding period of 1888, on 16,0004 miles, to 
1,343,017/., an increase of 121} miles, or 0.7 per cent., and 
an increase of 97,052/., or 7.2 per cent. 


The name of Mr. David Joy, 9, Victoria Chambers, 
Westminster, was omitted from the first edition of the 
official list of Paris Exhibition awards. Mr. Joy was 
allotted a gold medal for his valve gear, which has been 
applied to nearly 800 locomotives and to marine engines 
indicating 200,000 horse-power collectively. 


The American Elevator Company, London and Paris 
have been awarded a gold medal for their standa 
hydraulic elevator exhibited at the Paris Exhibition, and 
a further gold medal has been awarded for the elevators 
—— by the same company, working in the Eiffel 

‘ower. 


The West-end Tramway Company, of Boston, Mass., 
some time ago adopted electricity for working their cars, 
with very satisfactory results. The cost of working b 
horses was, it is stated, 10.16 cents per mile, and wit 
electricity 5 cents per mile. During 1888 the cars ran 
13,495,511 miles, affording a large margin for saving in 
the matter of tractive power. The speed of the electric 
cars is, moreover, higher than the horse cars, which 
naturally increases the capacity of the line. 


The ordinary monthly meeting of the London Associa- 
tion of Foremen Engineers and Draughtsmen was held at 
the Cannon-street Hotel on Saturday last. The Presi- 
dent being absent, the chair was taken by the past-presi- 
dent, Mr. Powrie. After the usual business, the chairman 
read a paper on ‘‘Cable Tramways,” illustrating his 
remarks by diagrams on the blackboard, representing the 
details of the general arrangement of the machinery 
employed at the Highgate Hill line. A discussion 
followed the reading of the paper. 


The number of telephone subscribers has increased 
48 per cent. in Boston during the past year. In Grand 
Rapids the subscribers number 1 to every 27 inhabitants, 
a in Portland, Ore., 1 in 30. Of the large towns New 
Orleans comes first with 1 in 188, followed by Brooklyn 
with one subscriber in every 220 inhabitants. With regard 
to the communications made per diem, it appears that 
the Richmond people use their instruments most, on an 
average 17.1 times daily. In San Francisco, however, the 
number of calls is but 1.6 per instrument per diem. 


It is interesting to note that, for its population, Canada 
has nearly double the trade of the United States, the 
figures being : 

Imports Exports Total Trade 
per per per 
Capita. Capita. Capita. 
dols. cents dols. cents dols. cents 
Canada ... aad 3 18 14 40 45 
United States ... 12 03 11 58 23 «65 
The whole trade of the Dominion during 1888 was 
201,097,630 dols., of which 110,894,630 dols. were imports. 


A supplement to a recent Gazette of India contains some 
statistics relating to the railways of Burmah. The length 
of the Burmah State Railway opened for traffic on De- 
cember 31st last was 333 miles, which was also the mean 
length opened during the year. The length of line under 
construction on that date was 2.75 miles, and the total 
capital expenditure on open lines was Rs.2,93,90,076. For 
the Tounghoo-Mandalay line the figures are—length open 
108 miles ; length under construction, 116.25 miles ; an 
the total capital expenditure up to the end of 1888 was 
Rs.1,68,98,808. The traffic earnings of the two lines 
amounted in 1888 to Rs.33,76,218, and the working ex- 
penses to Rs.21,04,258. 


It is in contemplation to assemble shortly at Tiflis, 
under the presidency of General Zelenoi, a special com- 
mission for examining a scheme proposed by some private 
contractors for laying a railway between Askabad and 
Meshed by way of Dushak and Kelat, which will con- 
siderably shorten the time in the transport of merchandise 
sent from the Transcaspian province. At present it has 
to be conveyed for 300 kilometres by the Askabad 
Kukhano, and Meshed route, which proposed line will 
reduce the distance to 100 kilometres. Although it will 
have to be carried over the Khazar-Meshed mountain 
range, the contractors consider that its construction will 
offer no great difficulty. As soon as the scheme is 
examined, it will be communicated to the Shah of Persia 
by the Russian Minister at Teheran. ; 


Amongst the proposals which have been made for 
utilising the Paris Exhibition buildings after it is closed, 
is one to establish an annual fair there in imitation of the 
famous one of Nijni Novgorod. The originator of the 
scheme imagines that Western nations would be quite 
willing to make Paris their entrepét and business centre, 
stating that this would be more convenient for buyers 
than the present arrangements, in which a very large 
proportion of the export business of the world is transacted 
in Toon and in smaller centres on the Continent, such 
as Hamburg and Antwerp. Most manufacturers, we 
should imagine, would, in spite of the opinion to the con- 
trary expressed above, prefer to transact their business in 
their own country, or at any rate to carry on their export 
trade from some convenient seaport, as the advantages to 
be gained by a transport of goods for export into the 





heart of a foreign country, with high Customs duties and 
heavy railway a oe to be paid, are not very apparent 
to an unprejudiced observer. 


The total value of gold and minerals produced in New 
Zealand in 1888, including kauri gum, was 1,531,614/.,; an 
increase on the previous year of 43,726. The total value 
of gold and minerals produced since 1853 is 52,512,642. 
The increases in the yield last year were as follows: 
Marlborough, 1356 oz. ; Neilson, 1546 oz. ; West Coast, 
8435 oz.; Canterbury, 24 oz.; Otago, 6883 oz. The 
Thames shows a decrease of 1303 oz. Me actual number 
of persons engaged in gold mining at March 31st last 
was 13,497, as against £1,720 at the end of the previous 
year. The value of the gold obtained was 831,907/., 
which makes the average earnings of miners 65J. 19s. 6d. 
perannum. In coal mining 1499 persons were employed, 
against 1689 in the previous year, and their average earn- 
ings are estimated at 109/. per annum. The value of kauri 
gum exported last year was 380,933/., as against 362,449/. 
in the previous year. The output of coal was 55,275 tons 
more than in 1887. The import of coal shows a decrease 
of 5889 tons, and the amount exported was 68,087 tons. 


The Hudson River Tunnel, which is now being com- 
pleted by an English company, to which Sir John Fowler 
and Mr. Baker are consulting engineers, will, when 
finished, consist of two single-line tunnels, each mea- 
suring 18 ft. high by 16ft. broad, and 13,000ft. long between 
the termini. The tunnelsare lined in the first = ht with 
#s-in. steel plates, inside of which is built a 30-in. brick 
lining, which is coated with cement to render it air- 
tight, as the excavation is being conducted on the pneu- 
matic system. The material is broken down from a top 
heading and hauled out through an air-lock on small cars. 
A pilot heading, 4 ft. in diameter, and lined with }-in. 
iron plates, is kept 50 ft. in advance of the main tunnel, 
and by this means the ground in front can be examined 
and soft spots prepared for. The minimum depth 
between the river bed and the crown of the tunnel is but 
15 ft., and the water has already broken in at one spot, 
which, however, has now been successfully passed. The 
material is an easily worked silt, and the work is pro- 
gressing at the rate of 3 ft. aday. 


With reference to the first armoured warships, Sir 
Nathaniel Barnaby relates that at the commencement of 
the Russian war the Admiralty had decided that iron 
ships, whether of slight or solid construction, were totally 
unsuited to the purpose of war. Further, that iron plates 
6 in. thick would give no protection to the planking of a 
ship’s side, even against heavy 32-pounders. This opimion 
did not survive the first few months of the war, and is 
only another instance of the marvellous faculty possessed 
by Government officials in general for discovering objec- 
tions to any change in the traditions of their predecessors. 
This peculiarity of the individuals in question is still un- 
changed, as witness the fact that there is not a single 
Thornycroft boiler in the British Navy at the present 
time, ous costly experience has shown that the ordi- 
nary marine boiler is unsuited to hard driving with forced 
draught. Another example is that of the Bullivant steel 
booms for torpedo nets, which have been proved by ex- 
periments conducted by the Admiralty themselves to be 
stronger, lighter, more easily handled, and to occupy less 
storage space than the wooden booms now used. Still the 
Admiralty objector is able by the exercise of his peculiarly 
constituted imagination to discover a sufficient number 
of visionary objections to prevent their adoption. 





TAYPORT SEWERAGE.—The Commissioners of Tayport, 
near Dundee, recently advertised an open competition, 
and Le finally selected a scheme designed by Mr. W. H. 
Radford, C.E., of Nottingham, as the most suitable and 
practicable for the sewerage of their district. The scheme 
consists of a system of pipe sewers gravitating to two sea 
outfalls in the Firth of Tay. Advantage is taken of the 
natural falls of the district, and the sewage can be dis- 
charged at all states of the tide. Ample inspection, 
ventilation, and flushing arrangements are provided. Mr. 
Radford will be engaged to superintend these works. 





Brice Pumps AND THEIR CONNECTIONS. —A meeting 
of the Institute of Marine Engineers, under the presi- 
dency of Mr. W. J. Craig, was held in the Long- 
thorne Rooms, Broadway, Stratford, on Friday evening, 
October 10, at 7.30, when a paper on “‘ Bilge Pumps and 
their Connections ” was read by Mr. Wymer. In his open- 
ing remarks Mr. Wymer referred to the great difficulties 
frequently experienced at sea in keeping the rose-boxes 
clear, when through stress of weather the water accumu- 
lates in the bilges. The pole style of pump plunger was, 
he considered, the worst form possible for a pump which 
had to lift water any distance, and with this style of 

ump the work of the engineer was very much increased. 

he mud box, he thought, should be placed on the engine- 
room platform with a pipe leading direct to the bilge, 
having an open end onda rose, the perforated plate and 
reservoir for the débris being in the mud-box on the plat- 
form, where it could be readily examined and cleaned. 
In the discussion which followed the reading of the paper, 
Messrs. J. Macfarlane Gray, James Adamson, Sommer- 
ville, Rowe, Hawthorn, and Bruce, took part. At the 
conclusion of the meeting the following announcements 
were made: (1) That on Saturday, October 19, at 7 p.m., 
a paper on “ Forced Draught” would be read by Mr. 
Jos. Williams from Birmingham; (2) the reading- 
room and library are open every evening from 5 to 10; 
(3) the general business meeting will be held on Friday, 
November 1, at 7 p.m., to be followed by a paper on the 
“Progress and Development of the Marine Engine,” by 
Mr. A, Beldam, 
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NOTICE OF MEETING. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Monday, October 21st, at 7.35 p.m. Annual general meeting in 
the Lecture Hall of the Literary and Philosophical Society, New- 
castle-upon-Tyne, a paper on Notes on the $ urveying and Classi- 
fication of Shipping,” by Mr. G. E. Macarthy, will be read and 
discussed. 
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CONTRACT WORK IN THE NAVY. 


WHEN a proposal is made for an extensive 
addition to the British Navy the Admiralty are 
almost always confronted with the statement that 
the expenditure is a throwing away of public 
money. Now such an assertion is quite erroneous, 
and moreover is unworthy of being considered 
when the question of efficiency is at stake. Into 
the controversy as to whether an efficient army or 
navy is, or is not, an effective peace preserver, 
it is not our intention in the present article to 
enter—we have pronounced our opinion on the 
subject repeatedly: we desire rather to show 
that the money expended on our fleet of war- 
ships, while it passes out of the Treasury and is 
debited on the Navy accounts, goes really to enrich 
the nation even monetarily, and, at the same time, 
by giving the assurance of safety and inspiring con- 
fidence in the possibilities of peace, it helps towards 
prosperity. In other words, the money is taken 
from the pocket of Peter to pay Paul, but since 
these two are partners of one firm, and their 
respective incomes contribute to the common 
profits of the copartnery, the result is satisfactory 
all round. Taking the list of armoured and un- 
armoured ships in the British Navy from Lord 
Brassey’s ‘‘ Annual” for 1888-9* as a fair basis of 
calculation, we have made a summation to show 
how much money has been paid to the leading ship- 
building and marine engineering firms, through- 
out the country, for vessels built and for propelling 
machinery supplied for the Admiralty. Since the 
‘* Naval Annual” only includes effective ships, we 
have only dealt with these. Nor have we included 
ships at present building or newly ordered, as in 
some such cases the prices are not given ; we have 
also omitted ships bought by the Admiralty. 

The result goes to show, to put it in a general 
way, that close upon 25 millions sterling has been 
paid direct to firms, the larger half to shipbuilders. 
We use the word ‘‘ direct” to indicate that we have 
not in this sum included the millions of pounds 
sterling which have been paid to private concerns, 
on behalf of the several Government dockyards, for 
steel and other metals, and machinery other than 
propelling, for ships built in these naval establish- 
ments. Probably if these sums were included the 
total amount disbursed in the country would be 
nearer 50 than 25 millions. Almost every section 
of the community has profited directly or indirectly 
by this expenditure, so that the exact weight of 
the argument about throwing away money may be 
correctly compared with the undoubted advantages 
of being prepared in any emergency to maintain 
our supremacy, and with the beneficial results of 
effective armaments in preserving the peace of the 
world. 

In Table I. (next page} we give the total tonnage 
of Admiralty ships, now on the list, launched by each 
of theprincipal firms inthe country, and the total cost 
of these, as summed up from Brassey’s ‘‘ Annual.” 
The Blackwall establishment heads the list, which, 
by the way, is arranged according to the respective 
amounts paid each firm. The total displacement 
tonnage in this case is made up of a dozen — 

e 
largest is the broadside ship Minotaur, of 10,690 
tons, built of iron as far back as 1867, and the next 
is the Benbow, a barbette ship, of 10,600 tons, 
recently built. The similarity of the displacement 
tonnage inclines one to a comparison of the vessels 
and of their cost. The old vessel is of iron, and 
has a single screw ; the new is of steel with twin 
propellers. The old vessel is very much narrower 
in proportion to her length than the new one. 
On the sides the Minotaur has 5} in. armour and at 
the bulkheads 44 in. ; while the Benbow has 18 in. 
and 16 in. composite, respectively. The armament 
also shows the greater power of the new vessel, as 
she carries guns of 111 tons, while the older vessel 
has only 12 tonners. But the cost shows quite as 
great a difference, for the cost of the Benbow’s hull 





* The list of ships, it is stated in the “Annual,” has been 
compiled from various sources. The official Nav List 
has been the principal guide, and the list is also in 
accordance with Lord Charles Beresford’s Parliamentary 
Return for 1888, No. 218, and with the Navy Estimates 
for 1889-90. Asa rule the displacement and indicated 
horse-power has been given as stated in the Navy List, 





was 650,8201., andthat of the Minotauronly 377,3251. 
In other words, the Benbow cost 601. per ton dis- 
placement, and the Minotaur 35/. It is only proper 
to state that in the former case the cost includes 
hydraulic gear, gun mountings, &c., but this repre- 
sents a comparatively small percentage of the total. 
Another large vessel included is the steel turret 
ship Sanspareil, of 10,470 tons, and the iron broad- 
side ship Warrior, of 9210 tons, built in 1861 at a 
cost of 282,284I., or 301. per ton. The total tonnage 
produced for the Navy at Blackwall, during a period 
of nearly thirty years, has been 59,942, and the cost 
has been over 2$ millions sterling, or 42.26. per 
ton. Here it may be mentioned incidentally that 
we have not made up the rate paid to each firm per 
displacement ton to afford a comparison between the 
respective builders. Vessels—and particularly war- 
ships—it is almost unnecessary to say, cannot be 
rated in this way with the accuracy of coal or iron 
ore ; but, as we indicate in the case of the more 
important firms the character of the work done, it 
is interesting to note the rate of payment. In one 
or two cases where comparisons are admissible, we 
avail ourselves of the opportunity of mentioning 
the relative costs of similar vessels built by different 
firms ; but even there, conditions, of which Brassey’s 
‘* Annual” dves not make us cognisant, may have 
been present to account for the difference. For 
instance, modifications may have been made in the 
design calling for ‘‘ extras” in the case of a firm 
who had a vessel further advanced than was a 
similar vessel in the hands of another firm ; but 
generally the comparisons will, we think, prove 
interesting. Messrs. Robert Napier and Sons, 
Glasgow, an old - established firm, have built a 
large number of vessels for the British Navy. 
Some idea of their experience in building war- 
ships may be gathered from the fact that they 
were, if we remember rightly, the first to build 
warships on the Clyde. The Black Prince was the 
first and largest vessel constructed by the firm. 
She is 9210 tons displacement, of iron, and the hull 
cost 283,1541., or 3031. per ton. They also built the 
hull of the armoured cruiser Northampton, of 7630 
tons, at 296,8361., nearly 401. per ton ; the central 
battery ships Invincible and Audacious, of 6010 
tons, at about 190,000/. each ; the belted cruisers 
Australia and Galatea, of 5600 tons, at about 
195,0001. each. In the recently built large vessels 
there is not, therefore, any very decided difference 
in the relative cost. The total tonnage produced 
by the firm is 67,380 tons displacement, and the 
total cost 2,113,998/., or 31}/. per ton. Messrs. 
Palmer, of Jarrow-on-Tyne, figure third on the list 
with 41,410 tons, and 1,337,073/., or 32}/. per ton. 
The character of the work done by this firm 
bears a striking resemblance to that executed in 
recent years by Messrs. Napier. They built in 1862 
the broadside ship Defence, of 6270 tons, for which 
they got 197,8791., or about 311. 10s. per ton ; two 
central battery ships, one in 1872, the Swiftsure, of 
6910 tons, at 207,9401., and in the following year 
the Triumph, of 6640 tons, at 209,109]. ; and 
two belted cruisers, the Orlando and Undaunted, 
similar to the Galatea and Australia. A noteworthy 
feature is that for the Orlando they got 36. 18s. 
per ton, whereas for the other vessels barely 351. 
per ton were paid. Messrs. Elder, of Glasgow, 
now the Fairfield Shipbuilding and Engineering 
Company, come fourth on the list. They have 
not been building British Government ships for such 
along periodas their near neighbours already referred 
to, at least so far as the ‘‘ Annual’s” record shows, for 
the first vessel constructed by them was the turret 
ship Hydra, an iron coast service vessel of 3560 tons, 
built in 1872, ata cost of 124,4541. In 1880 they built 
two gun vessels and the armoured cruiser Nelson, of 
7630 tons, a vessel similar to the Northampton, 
built by Messrs. Napier. This was the largest 
vessel they constructed, and they got 303,3101. for 
the hull. They also built six corvettes of the ‘‘C” 
class, and engined three of them. The prices of 
these varied from 83,7071. to 86,1261. They were 
2380 tons displacement, of steel and wood and 
copper sheathed, and deck protected amidships. 
The only vessels constructed as yet by the new 
firm — the Fairfield Company — are the wood- 
sheathed deck-protected cruisers Magicienne and 
Marathon, of 2950 tons, costing 64,790/. The total 
is 33,040 tons, and the money value 1,119,490/., or 
33.881. per ton displacement. The famous Poplar 
firm occupies fifth place, Messrs. Samuda Brothers 
having launched vessels for the Government far back 
in the ‘‘ sixties ;” they total 24,545 tons, with a cost 
of 1,049,7931., or 42.66 per ton. The principal on the 
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list is the broadside ship Valiant, of 6710 tons, built 
in 1865, and costing 271,9641., a vessel similar to 
the Hector, built in 1864 by Messrs. Napier for 
237,4381., or over 35]. per ton, while Messrs. 
Samuda took, or rather got, over 40/. Messrs. 
Napier had the construction of the engines, whereas 
the engines for the Poplar ship were built by 
Maudslay, and this, of course, was worth a lot to 
the Glasgow establishment. The Poplar firm also 
built the central battery ship Orion, of 4870 tons, for 
239,2701., and the turret ship Prince Albert, 3880 
tons, for 178,5371. Messrs. Laird, Birkenhead, come 
next with 19,980 tons, and 702,896l., or 33.181. per 
ton. This total is largely made up by the iron 
broadside ship Agincourt, built in 1868, 10,690 tons 
displacement, costing 381,700/., which is 4000/. more 
than was given to the Blackwall firm for the sister 
ship Minotaur. In addition there have been con- 
structed eight smaller vessels, the principal being 
the turret ships Scorpion and Wivern, of 2750 tons, 
and costing 92,0331. and 98,1181. respectively. It 
is somewhat remarkable that Lord Armstrong’s 
company should come only seventh, with 11,185 
tons and 640,656/. This is almost entirely made 
up by the turret ship Victoria, 10,470 tons dis- 
placement, costing 612,5221., or nearly 601. per ton 
displacement. The hull of the Sanspareil, by 
the way, cost fully 3400/. less. The Elswick 
yard is comparatively new to Government work, 
but is destined to occupy a foremost place in 
the future. Besides they build largely for foreign 
overnments, including among their clients, the 
apanese, Italian, Chinese, Spanish, Russian, 
Chilian, and Austrian Governments. At the pre- 
sent time, too, they have quite a fleet of warships 
in their establishment. Messrs. J. and G. Thom- 
son, on the Clyde, come next on the list with 13,110 
tons displacement, of an aggregate value of 
432,312/., or 331. per ton. They are in many 
respects in the same position as Messrs, Armstrong. 
Until within two or three years they did not, so 
to speak, lay themselves out particularly for the 
construction of naval work; but now they build 
many vessels for the home and foreign govern- 
ments. They have, too, been very successful 
recently with high-speed vessels, amongst which may 
be mentioned the Spanish cruiser Reina Regente, 
the torpedo destroyer El Destructor, for the same 
government, and a Russian torpedo vessel. As at 
Elswick, there are several warships in progress of 
construction at Clydebank—at least half a dozen. 
One fact which should be stated, in passing, is that 
Messrs. Thomson have engined all the warships 
built by them, which has not been the case with 
any of the other leading builders. The work 
turned out by them includes seven torpedo vessels 
—the Scout of 1580 tons, and six of the Archer 
type of 1770 tons. The Millwall establishment 
has to credit the armoured cruiser Northumber- 
land, built in 1868. She is 10,780 tons displace- 
ment, and cost for hull 391,4811., or 36.311. per ton 
Earle, of Hull, has constructed vessels of 10,750 
tons displacement, costing in all 363,142/. The 
largest was the belted cruiser Narcissus, for the 
hull of which they got nearly 35/. per ton displace- 
ment—about the same as was paid for the other 
vessels, excepting, as already stated, the Orlando, 
for which 2l. per ton more was got by Messrs Palmer. 
The other leading firms are noted in the Table ap- 
pended, from which we omit one or two small firms, 
who have done comparatively little work for the 
Admiralty. 
TABLE IL.—Showing Displacement and Cost of British War- 
ships Built by Private Firms. 


Tons Dis- 














Name of Firm, placement. Cost. 
£ 
The Thames [ron Company, Blackwall .. 59,942 2,533,288 
Messrs R. Napier and Son, Glasgow €7,380 | 2,113,998 
. Palmer, Jarrow-on-Tyne .. 41,410 1,337,073 
ee Elder and Co. (now Fy airfield 
Company) .. 83,040 | 1,119, 490 
a Samuda Brothe rs, Popl: ar. 24.545 93 
i. Laird, Birkenhead . 19,980 23 
- Armstrong, Newe. stle 11,185 640, 656 
Thomson, Clydebank 13,110 | 432,312 
The Millwall Iron Company, Millwall 10,780 391,481 
Messrs. Earle, Hull .. 10,750 363, 142 
a Barrow Company, Barrow 4,820 166,419 
a Raylton, Dixon, and Co., Midk les- | 
brough 3,970 121,698 
a Harland and W olff, ‘Belfast a 2,265 108,501 
-< Wm. Doxfordand Son, Sunderland 2,120 | 68,573 


~ In the Table referring to the ships we have not 
included the cost of the. engines constructed by the 
respective firms named. In many cases the pro- 
pelling machinery was not supplied by the builders 





of the ship, and in other instances engines have 
been made for vessels constructed in the naval dock- 
yards, so that had the total amounts paid the private 
firms been given in one amount, it might have 
created the impression that the entire cost was for 
the ships built and engined by the firms. Hence 
the necessity of dealing with each separately, and 
we give the result of the summation regarding 
propelling machinery in Table II. In this case 
also machinery now being completed is not in- 
cluded. Messrs. Humphrys, Tennant, and Co., 
London, here top the list with a total indicated 
horse-power of 208,410, costing in all 2,333,8981., 
or 11.21. per indicated horse-power. This work has 
been spread over nearly thirty years, and the 
number of vessels supplied with machinery is thirty- 
eight. The most powerful set of engines were those 
constructed for the turret ships Sanspareil and 
Victoria, 14,000 indicated horse-power each, at 
about 112,000/. or 8. per indicated horse-power ; 
the Rodney and Howe, each of 11,500 indicated 
horse-power, at a little over 91. per indicated horse- 
power, and the Trafalgar, 12,000, at rather more 
than 8/. The ratio of cost ranges up to over 
15/. in the case of the twin-screw turret ship 
Conqueror, the engines of which were of 6200 indi- 
cated horse-power; also in one or two other in- 
stances. Messrs. Penn, of Greenwich, come second, 
having engined twenty-five vessels, the aggregated 
power being 114,960 indicated horse-power, and 
the total value 1,400,618/., or a proportion 
of 12.18. The oldest of these engines were 
those of the broadside ship Warrior, of date 1861, 
of 5270 indicated horse-power and costing nearly 
141. per indicated horse-power. The largest engines 
were those built for the armoured cruiser War- 
spite, of 10,000 horse-power, and costing 113,786l. 
Maudslay, of Lambeth, come third on the list with 
125,910 indicated horse-power and 1,386,277/., the 
ratio being 11.011. In all 33 vessels were engined 
by them, the oldest bearing date 1865, the broad- 
side ship Valiant, of 3350 horse-power, costing 
48,3241., or nearly 14/. 10s. per horse-power. The 
largest were those for the turret ship Nile, of 12,000 
indicated horse-power, costing 98,0001. The machi- 
nery for the Benbow and Camperdown, although 
barely so powerful, cost 12,0001. more, while that of 
the Impérieuse, which was only 10,000 horse- 
power, are valued at 113,377]. They were all twin- 
screws too. The respective rates are, therefore, 
about 8/., 10/., and 11.3/., and they were completed 
within three years. Of course, as we indicated in the 
case of the ships, circumstances may have affected 
the prices. Messrs. Napier, Glasgow, constructed 
engines for 14 vessels, the aggregate power being 
55,956, and the cost 558,3301., or 9.98 per indicated 
horse-power. The largest of the engines were those 
for the belted cruisers Galatea and Australia, and 
here it seems appropriate to mention that these 
were the first British warships fitted with the triple- 
expansion type of engine, and this was due in a great 
measure to representations made by Messrs. Napier. 
The result was 8876 horse-power, without an addi- 
tion to weight, and with a lessened cost, 63,000I., or 
7.11. per indicated horse-power. The engines of 
the Leander second-class cruisers cost about 111. 
per indicated horse-power in 1882. Messrs. Haw- 
thorn, Leslie, and Co., of Newcastle-on-Tyne, have 
engined 17 vessels, all of the unarmoured class. 
The cost of these is given as 402,8291., and as the 
total power is 41,225, the ratio is 9.771. The most 
powerful engines constructed were those for the 
cruisers Magicienne and Marathon, built by the 
Fairfield Company last year. The horse-power of 
each of these vessels was 9000, and the cost 50,8241., 
or 5.641. per indicated horse-power. The engines 
of 2000 horse-power for the corvette Garnet, built 
at Chatham, cost 27,7791., or 13.811. per indicated 
horse-power. The predecessors of the Fairfield 
firm, Messrs. John Elder and Co., howe con- 
structed engines of an aggregate power of 27,170, 
at a cost of ‘387, 9851., or 14.281. per indicated horse- 
power. Their work dates as far back as 1871. At 
present, however, the company have in hand the 
machinery of two of the new first-class cruisers build- 
ing in the naval dockyards. The largest engines 
were for the Inflexible, built in 1881 at Portsmouth. 
They were of 8010 horse-power, and cost 146,4571., 
or fully 181. per indicated horse-power. They engined 
the Nelson at 13/. per indicated horse-power, and 
three of the six corvettes of the ‘‘C”’ class built by 
them for 12.371. per indicated horse-power. Messrs. 
Rennie, London, are seventh on the list, with 


388,675l. to their credit, received for engining thir- 
teen vessels, the aggregate power being 33,860, at the 





rate of 11.51. per indicated horse-power. The largest 
was the machinery for the turret ship Hero, the 
power being 6000 horses, and the cost 58,3001. Messrs. 
Thomson, Glasgow, in addition to constructing the 
machinery for the vessels they have built, and to 
which reference has been made, constructed engines 
for the belted cruiser Aurora, 8500 indicated horse- 
power, at a cost of 64,000/., or 7.531. per indicated 
horse-power, and for the corvette Emerald, 2170 
indicated horse-power, at a cost of 26,130I., or 121. 
per indicated horse-power. Messrs. Ravenhill, 
between the years 1869 and 1874, constructed 
engines for seven ships, aggregating 28,740 indi- 
cated horse-power, at 297,488/. Messrs. Laird, of 
Birkenhead, have engined fourteen small vessels, 
the largest being 4500 indicated horse-power. 
The total power is 23,230, and the cost 237,1631. 
Messrs. Palmer come next with 32,210 indicated 
horse-power and 229,690 tons. This is made up of 
five sets of machinery, including those for the belted 
cruisers Orlando and Undaunted, and for the Mel- 
pomene. Messrs. Earle, Hull, also engined the 
belted cruisers Narcissus, built by themselves, and 
Immortalité, constructed at Chatham, and for the 
former got pretty much the same price as Messrs. 
Palmer, and slightly less than Messrs. Napier, 
while for the latter—constructed under the same 
condition as the machinery of the Aurora by Messrs. 
Thomson—they got 7000/. less than the Clyde firm, 
or 6.7 against 7.53 per indicated horse-power. The 
Barrow Company constructed twelve sets of engines, 
Messrs. Harland and Wolff four, Messrs. Bellis two, 
and the totals are given with the others in Table II. 


TABLE IT.—Showing Indicated Horse-Power and Cost cf 
Machinery Constructed for British Warships by Private 

















"irms, 
Indicated 
Name of Engineers. Horse- Cost. 
Power. 
Messrs. Humphrys, Tennant, and Co., £ 
London .| 208,410 2,333,898 
»» Penn, London : 114,960 1,400,618 
A: Maudslay, Lambeth a 125,910 1,386,277 
», R. Napier and Son, Glasgow .. 55,956 558,330 
»» Hawthorn, Leslie, and Co. ., New-! 
castle 41,225 402,829 
» John Elder ‘and Co. (now Fair- 
field Company) . 27,170 387,985 
» Rennie, London 33,860 388,675 
» J. andG, Thomson, ay debank. 36,422 316,332 
», Ravenhill .. ie * 740 297,488 
»» Laird, Birkenhead . oe 23,230 237,163 
os Palmer, Jarrow- sti ne. : ; 32/210 229,690 
Earle, Hull ‘ --| 25,410 213,041 
Barrow Company 13,510 121,095 
Messrs. Harland and We olff, Belfast 10,000 82,000 
» Bellis.. 9,000 40,708 
Greenock Foundry Company 3,140 | 30,400 


Table III. shows the totals in both the preceding 
Tables and needs no comment. 


TABLE IIT.—Showing Tonnage of Government Ships and 
Power of Engines built by Private Firms for British Navy. 

















! 
| ‘ Indi- 
Dis- 
Name of Firm. | place- a Aggregate 
| ment. | Horse- | Cost. 
| Power. | 
| eee: 
Messrs. Napier, Glasgow ! 67,380 | 55,956 | 2,672,328 
The Thames Iron Company, Blackwall 59,942 am 2,533,288 
Messrs. Humphrys, Tennant, and Co.} .. 208,410 | 2,333,898 
»» Palmer, Jarrow +» 41,410 | 32,210 | 1,566,763 
»» Elder (now Fairfield C: '0.) | 38,040 | 27,170 | 1,507,475 
»» Penn, London .. e me 114,960 | 1,400,618 
aa Maudslay, Lambeth .. ne 125,910 | 1,386,277 
»» Samuda Brothers, Poplar 24,545 -- | 1,049,793 
», Laird, Birkenhead ; 19,980 | 23,230 | 237,163 
»» Thomson, Clydebank .. 13,110 | 36,422 | 748,644 
» Armstrong, Elswick | 11,185 -. | 640,656 
» Earle, Hull : 10,750 | 25,410 | 576,183 
», Hawthorn, Leslie, and Co., | 
Newcastle P wat ms 41,225 | 402,829 
Millwall Iron Works, London . 10,780 ie | $91,481 
Messrs. Rennie, London ms aare 33,860 | 388,675 
Barrow Company -.| 4,820 | 13,510 | 287,514 
Messrs. Ravenhill, London ‘s oe ee 28,740 | 297,488 
» Harland and W olff, Belfast ..; 2,265 | 10,000 | 190,501 
»»  Raylton, Dixon, and Co. | 
Middlesbrough 3,970 «. | 20,006 
Messrs. W. Doxford and Sons, Sund.| 27120 .. | 68,574 
Messrs. Bellis... SO «eee 9,000 40,708 
Greenock Foundry Company’. ‘| 3,140 80,400 








In the next Table IV. we show the aggregate 
tonnage of vessels built, and the total indicated 
horse-power of engines constructed, by firms in the 
leading centres, and the money which has been 
paid for that work. London, of course, heads the 
list. It is remarkable that while only 4 of the 9} 
millions spent in the London district is for vessels 
constructed, in the case of the Clyde slightly 
over 3$ of the 5 millions is for ships, which would 
indicate that for engines for the Navy London 
holds the principal place—a fact which will be 
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readily understood when it is borne in mind that in 
or near the metropolis are located the works of 
Humphrys, Penn, Maudslay, and Rennie, who 
together have constructed propelling machinery 


TABLE IV,—Showing Distribution of Government Work 
in Leading Districts. 














| . 
pis | in 
District. place- Cost. 
| ment Horse- 
| * | Power. 
£ 
Thames... aa am “ .. 95,267 | 520,880 | 9,822,226 
Clyde ‘is me = a -. 113,530 | 122,688 | 4,958,847 
Tyne one Sunderland and Mid- 
dlesbrough) .. ie re ..| 68,685 | 73,435 | 2,800,520 
Mersey oa a <s se .. 19,980 | 23,230 237,163 
Hull ee “< ea ue .. 10,750 | 25,410 576,183 
Barrow... .. «swe See 4,820 | 18,510] 287,514 
Belfast... se ee - .. 2,265 | 10,000 190,501 





which represents 5 million horse-power of the total 
of 9 millions represented in Table II., which refers 
to the power and cost of engines. 





SOME EXHIBITION STATISTICS. 

Ir is always interesting to speculate upon the 
effect produced upon a city when a vast increase of 
its normal population takes place ; how its means 
of communication are affected and to what extent ; 
how accommodation is provided for the influx ; in 
what way the multitude is fed, and so forth. The 
Paris Exhibition has offered the most striking 
example of this kind on record, for never before 
has such a vast concourse been gathered together 
from all parts of the world ; the close supervision 
which is maintained for octroi and other purposes, 
gives facilities for framing statistics which would be 
impossible in London or America. The Ville de 
Paris knows all the time, to within a few kilo- 
grammes, how much meat and beer and wine pass 
through the city gates, for all has to pay toll which 
is charged forward to the consumers. Within 
twenty-four hours of the arrival of a visitor at an 
hotel or lodging house, the police have recorded his 
name, nationality, and calling ; the railway com- 
panies have to prepare promptly analyses of their 
carrying business ; the theatres of their patrons ; 
the steamboats, omnibus, and tramway com- 
panies of their fares. The Republic recognises 
no personal rights in these and many other 
respects, though the regulations are so well devised 
and so perfectly executed that little or no incon- 
venience is felt, whilst undoubtedly the community 
benefits as a whole from the individual restrictions 
imposed. In a recent number our contemporary, 
the Génie Civil, has collected a number of curious 
statistics connected with Paris and the visitors to 
the Exhibition, and from this we borrow some of 
the facts related. First as regards the number of 
visitors ; the doubtfully judicious extension of time 
to November 6, which will complete the six months 
during which the Exhibition was arranged to be 
kept open, will of course swell the grand total, which 
will probably exceed, rather than fall short of, 
24,000,000. With the rapidly approaching end, 
the crowd increases, and on Sunday last the 
maximum attendance of over 402,000 people was 
recorded. Of course the nominal price of entrance 
has had something to do with this final rush. 
Holders of tickets feel they have to realise at any 
price, before November 6, and so there has been a 
decline from 7d. to 2$d., which probably is not 
the bottom price. Whatever objection may be raised 
by moralists as to the brilliant manner in which 
the French Administration wiped out, in a couple of 
hours, their liabilities to the Guarantee Society, and 
sold 30,000,000 of tickets before the Exhibition was 
opened, it is certain that, apart from financial 
advantages, the great national lottery has en- 
couraged many millions to visit the Exhibition, 
who otherwise would not have gone there. Of 
course the exact number of attendances cannot be 
known till next month, but the results of the first 
five months are sufficient to enable us to draw some 
comparisons. Up to September 30 last the total 
numbers of visitors recorded at the gates were 
19,405,701, and the average daily attendance has 
been 130,000. At the Great Exhibition of 1851, the 
total visitors amounted to 6,000,000 or 40,000 per 
day ; in 1855, in Paris, 4,500,000 persons visited 
the Exhibition, making a daily average of 24,000; 
at the London Exhibition of 1862 it was also 
6,000,000, or 34,000 per day ; in Paris, at the 1867 
Exhibition, there were 9,000,000 entrances, giving 
a daily average of 42,000; the Vienna Exhibi- 


40,000 per day ; Philadelphia, in 1876, made the 
biggest record up to that date with 10,000,000 
visitors, or 61,000 a day; while Paris, in 1878, 
beat this record with 12,500,000 entrances, or an 
average of 70,000 daily; and now Paris has sur- 
passed herself by nearly double, the daily en- 
trances up to the end of September having been 
130,000. The regulation for paying a double 
entrance charge after 6 p.m. and before 10 a.m. 
has not added very greatly to the numbers of 
tickets handed in at the gates, the number of 
tickets only having been about 2,000,000 in excess 
of the actual number of visitors, and in this excess 
have to be included all the special occasions when 
extra charges for admission were made, amounting 
in some cases to five tickets for each person ; at an 
outside calculation the money value of this excess 
will have scarcely reached 40,000/., or perhaps 
50,000/. by the time the Exhibition closes, so that 
if the arrangement with the Electric Lighting Syn- 
dicate, which was to be repaid by receiving the extra 
gate money, is carried out, the undertaking will 
have scarcely proved profitable. 

With regard to the floating population of Paris, 
the French and foreign visitors and excursionists 
of all classes, the first point of interest is to know 
how and in what number they were conveyed to 
and from the Exhibition. Taking first the returns 
of the various railway companies, during May, 
June, and July, the following are the official 
figures : 





l 

| Passengers arriving | Passengers Leaving 
| in Paris. | i 

Terminal Station. | = : 2 

| 

1sss, | 1990, | 1998, | 1999. 


..| 15,108 | 25,722! 15,333| 13,389 
.) 1,847,117 | 1,579,798 | 1,355,212 | 1,570,349 





State lines 
Nord .. 


Eastern.. ...-—.._ 2,673,716 | 2,979,039 | 2,686,209 2,913,543 
Western .. _.. | 4,876,687 | 4,853,420 | 4,437,777 | 4,991,882 
Orléans.. |. —;.| 611,639 | 651,935} 632568 | 667,067 
P., LM... «| 623,022 | 614,794 | 434,920 | 626,536 





Totals .. | 9,647,289 [20,704,708 9,562,019 10,782,766 
| | ! 
The corresponding figures for 1888 are given to 
show the increase in the passenger movement as 
compared with an ordinary year, the total differ- 
ence in favour of 1889 amounting to 1,057,414 
persons arriving and 1,220,747 persons leaving 
Paris. This excess is not nearly so much as might 
have been expected, but it must be remembered 
that the tourist and excursion season only set in 
severely in August, and the return for the last three 
months will be much greater. In the following Table 
some further figures are deduced from the foregoing. 



































Passengers Passengers 
Tanntaal Arriving. | Mean per | Leaving. Mean per 
Station Excess of Day. Excess of Day. 
: * 1889 over Arrivals. | 1889 over | Departures. 
1888, 1888, 
State .. “ 10,614 118 
Nord .. -.| 232,676 2,585 215,137 2,290 
Eastern --| 305,323 3,392 227,334 2,526 
Western --| 476,733 5,297 554,105 6,156 
Orléans a 40,296 447 34,499 383 
|) AS ee ue ee 191,616 2,129 
Totals ..| 1,065,642 | 11,839 1,222,691 13,484 





The movement on the State lines gave a deficiency 
of departures in 1889 of 1944 passengers, or 21 per 
day, while that on the Paris, Lyons, and Mediter- 
ranean showed a deficiency in arrivals of 8228, or 
an average of 91 per day. Making allowance for 
this, the total movement on the six lines named 
above was, for arrivals, 1,057,414 in excess for 
1889, or 11,748 per day, and for departures, 
1,220,747, or about 13,563 per day. The greater 
part of this extra movement of over 25,000 passen- 
gers per day may be attributed to the Exhibition. 
The foregoing figures give an idea of the enor- 
mous passenger movement that takes place at the 
various Paris stations. During the ninety days 
under consideration this was as follows : 











Average per Day. 


| Total Passengers, 


Terminal Station. | 4 rrival and Departure. 
— Ee 








State .. oe = 39,111 | 435 

Nord .. o “el 8,150,142 | 35,000 

Eastern .. a 3 5,892,582 65,473 

Western .. ee ee 9,845,302 | 109,390 

Orléans .. a “ 1,263,574 } 14,039 

P., L., M. we ey 1,241,330 | 13,792 
Totals... el 21,432,041 238,129 
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tion of 1873 only attracted 7,000,000 people, or 





During the same period the Ceinture Railway 


carried 7,950,000 passengers, or about 88,000 a 
day ; this was 2,200,000 more than during the 
corresponding period of 1888. In connection with 
the railway traftic of the Exhibition, must not be 
forgotten the Decauville line within the ground ; 
this little 2 ft. gauge railway will have carried by 
the close of the Exhibition at least 6,000,000 pas- 
sengers, about one-fourth the total visitors, and 
nearly 33,000 per day, within 2000 as much as the 
daily average of the Nord between May and July. 
As the fares on this miniature line are 2}d., witha 
small percentage at twice that price, the gross total 
receipts will amount to more than 62,5001. This 
enormous crowds that have flocked to Paris com- 
prise of course very large numbers of foreigners, 
especially of English and Americans ; of the latter 
no less than 120,000 have been brought over from 
the United States this year, and as a large propor- 
tion of them have passed through England, this 
country has indirectly benefitted. The statistics of 
the three great carrying companies-—-the London, 
Chatham, and Dover, the London, Brighton, and 
South Coast, and the South Eastern-—will be very 
interesting as showing how much we have contri- 
buted towards swelling the flood of visitors ; during 
the six months ending last June the increase 
exceeded 56,000, but at that time the great move- 
ment had not commenced. It is worth noting that 
by far the heaviest passenger business was done by 
the Western Railway of France at the St. Lazare 
Station. Of course their traffic was swelled to 
some extent by that of the London, Brighton, 
and South Coast Newhaven and Dieppe ser- 
vice, but it is through the St. Lazare Station that 


_|lies the road to Versailles, and all the pleasant 


suburban spots so beloved by Parisians, and so 
crowded on Sundays. Often on that day during 
the summer more than 300,000 persons passed 
through the barriers, and the admirable manner in 
which these enormous crowds were dealt with, 
showed that French railway officials have little to 
learn in this respect. During the four months 
ending with August last, the total receipts of the 
companies mentioned above, and of some compara- 
tively insignificant companies, were 387,159,000 
francs, or 15,486,360/., an increase over the corre- 
sponding term in 1888, of 1,355,800/. The detailed 
figures are as follows : 


1888. 1889. 
£ £ 
High-speed trains o a 6,247,960 7,290,320 
Slow trains os ne ice 7,882,600 8,196,040 





14,130,560 15,486,360 


The most interesting travelling statistics are, of 
course, yet to come, as the months of September 
and October have surpassed all expectations. From 
the arrival of visitors at Paris, to their accommoda- 
tion, is a natural step, and here some statistics are 
available to the end of August. The following are 
the totals of persons received at hotels : 














Foreigners. | Frenchmen. 
———_|_—_ |--—_—_—_ 
1888, | 1889. 1888. 1889, 
May ‘<< ee --| 18,012 30,359 49,916 59,300 
June «i eo --| 15,558 40,180 40,507 75,360 
July a ae -.| 16,168 50,034 45,070 89,850 
August .. oa --| 20,005 64,475 41,275 123,458 
Totals .. ..| 69,743 | 185,048 | 176,768 | 347,977 








These figures show that the hotels received 
533,025 guests during the period above named, or 
double those of an ordinary year, but it is evident 
that these returns must be imperfect. The railways 
brought into Paris at least twenty-five times that 
number, and making all allowances for the day 
excursion trains, vast crowds must have remained, 
whose doings are not accounted for. The returns 
of the Seine steamboat traffic are more complete, 
and show that during May, June, and July, about 
one out of every twenty-five visitors to the Exhibi- 
tion either went to or returned from it by this cheap 
and convenient route. 


1888. 1889. 
May Ps a ad -- 1,633,606 3,058,758 
June ea oD wa -- 1,484,443 8,886,248 
July ai ee ae oe 1,602,465 4,061,320 





4,670,514 11,006,326 


The Table shows an excess of 6,335,811 passengers 
over last year. As for the special services of omni- 
buses going direct to the Exhibition, the returns 
are not very complete, but the great increase in their 
business after May is worth noting ; in that month 





they carried 27,377 passengers, but in June this 
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rose to 391,485, and in July it reached the astonish- 
ing total of 595,444 passengers. 

The statistics of food consumptionare naturally in- 
teresting, and in this respect it is curious that though 
the total excess as compared with 1888 was, up to 
the end of July, some 2000 tons, or about 20 tons a 
day, the number of oxen consumed was 857 less 
than in 1888. The following Table gives the actual 
figures : 


1888. 1889. 
Oxen a3 ie ry Pe as 73,710 72,853 
Veal a ee : . oe 74,683 79,200 
Sheep... ce + a -» 465,038 475,308 
Pigs om is ie a” a 70,913 73,482 
Horses .. es oy oT ad 2,965 3,009 
Donkeys .. as ‘0 35 35 


The consumption of the last two items was 
stationary, which seems to point to the fact that 
visitors did not participate in them, but that the 
demand arises from a small circle of hippophagists, 
whose numbers gradually increase. All other 
articles of food show an enormous growth. 

Accidents in the streets of Paris are not so 
numerous as might be expected from the heavy 
traffic and reckless driving which prevail. Never- 
theless the record isa large one, much larger than 
in London, but the floating population has not 
swelled the return so much as might have been 
expected, as will be seen by the following com- 
parison, 


1888, 1889. 
May Ks ss os x ae 291 446 
June as os na e o% 365 407 
July as + oe ae oe 409 419 
August .. 22 se oe s 367 397 


The great increase in May is probably due to the 
heavy traffic in and about the Exhibition before 
and after the opening. Within the Exhibition the 
accidents, though numerous, are not so many as 
might have been expected with such a vast con- 
course of people ; it is worth noting that during 
the five months ending September there were only 
66 cases of robbery reported, 240 children lost and 
restored to their parents, and 245 persons arrested 
for various offences. 

It was much feared by the owners of public 
entertainments that the Exhibition, and especially 
the gardens at night, would be highly prejudicial 
to the theatres, café concerts, and other public 
amusements of the same kind; experience has, 
however, proved these fears to have been entirely 
unfounded. Such places of entertainment, to the 
number of 424, pay a tax of. about one-tenth of 
the takings for the benefit of the poor, and this tax 
amounts to really surprising figures. The following 
Table summarises them, and establishes a com- 
parison with 1888 : 








1888, 1889. 
£ £ 

May * ; te RP sy 10,397 10,765 
June ee os os “ oe 7,291 12,735 
July os oe _ ue ae 6,281 14,808 
eS ee eee 5,793 19,613 
September ae as ox Ke 8,582 23,891 
38,344 81,812 


or 43,4581. more than during the corresponding 
five months of 1888, As this tax is about 10 per 
cent. of receipts, the latter must have been nearly 
820,0001., or about doubled. 

When the official reports of the Exhibition are 
published the curious statician will have plenty of 
material with which to occupy himself; all the 
figures we have given anc which, of course, only 
form a small part of what may be collected, result 
from the stupendous success of the Exhibition. 
The amount of money that has been left in Paris 
by foreign and French visitors must be something 
colossal. Whether the inevitable reaction during 
the winter will produce undesirable results, and 
whether the French provincials will suffer in con- 
sequence of their unwonted extravagance during 
the summer, has yet to be seen. In any case the 
fact remains to the credit of the Administration, 
and especially of M. Georges Berger, that the 
success of the 1889 Exhibition transcends that of all 
that have gone before, and far surpasses the most 
sanguine hopes of those responsible for its design, 
organisation, and management. 








SIR DANIEL GOOCH. 

Deatu has removed another of the great railway 
engineers who were brought up by Stephenson, and 
sent by him into the world to continue the work 
which he had shown to be both a mechanical possi- 
bility and a commercial necessity. The hour had 
come when the canal boat and the stage wagon 
could no longer fulfil the requirements of the times, 
and it is wonderful to note how plentiful were the 





men capable of taking the lead in the new move- 
ment and conducting it to a successful issue. When 
we recall that Daniel Gooch was only twenty-one 
years of age when he was appointed, on Brunel’s 
recommendation, to the post of locomotive superin- 
tendent tothe Great Western Railway, the exclama- 
tion ‘‘ There were giants in those days” springs to 
our lips. It were idle to add that the appointment 
was fully justified, for if there were no other proof, 
the fact that the connection was continued, with a 
very short intermission, for fifty-two years, until 
death snapped it last Tuesday afternoon, would 
furnish ample evidence. For twenty-seven years 
Mr. Gooch continued in his original position, in 
which he was distinguished for the boldness 
and originality of his designs. The broad gauge 
of the Great Western Railway furnished him 
opportunities denied to those who had less space 
for their machinery, and he took advantage of 
them to produce locomotives whose performances 
have never been excelled, and which have worked 
up to very recent dates without any modification. 
Much of the renown which his railway earned 
was due to his admirable engines, which enabled 
speeds to be attained not thought possible in 
those days. The Iron Duke made for itself a 
reputation far beyond engineering circles, and was 
for a long time the acknowledged criterion of 
safe and rapid travelling. While the battle of the 
gauges raged, public attention was concentrated 
on railway performances in a way scarcely known 
now, and every point was severely criticised. Each 
success and each failure was reckoned for or against 
those responsible for it, and a locomotive super- 
intendent had to consider other things besides 
working the trafic; to him was entrusted to a 
great extent the interests of a party, and although 
fortune eventually inclined to the narrow gauge, 
yet it is not too much to say that the fickle goddess 
would have declared herself much sooner if she had 
not been dazzled by the splendid performances of 
Mr. Gooch’s locomotives. 

Turning from the general design to the details of 
locomotive practice, we find many marks of Mr. 
Gooch’s skill. The suspended link motion, with 
the shifting radius link, was brought out by him in 
1843, and was fitted to the Great Britain. He and 
Mr. McNaught were the first to produce indicators 
which could be used on locomotives. In the Gooch 
indicator the paper was unwound from one roller on 
to another by mechanical connection with the axle, 
and thus several ‘‘ cards” could be taken repre- 
senting successive strokes of the piston. 

Perhaps Mr. Gooch’s name is better known from 
his experiments on the resistances of trains than 
from any other cause. For the prosecution of his 
researches he constructed a dynamometer carriage, 
in which all the results were registered upon a large 
scale, opposite each other, on the same roll of paper. 
The traction spring used was 7 ft. 6 in. in length, 
consisting of five plates carefully tapered, and kept 
at a distance of half an inch apart in the middle, 
the distance pieces at the ends being made to act as 
rollers. A pencil was carried from this spring to a 
table above, upon which a roll of paper was moved 
by a measuring wheel on the rail, which registered 
every tenth of a mile passed over. A chronometer 
was also arranged to register every fifth of a second. 
To register the force and direction of the wind, a 
wind gauge was placed 5 ft. above the dynamometer 
carriage with connections down to pencils on the 
table. The experiments were made on a mile of 
line perfectly level and straight, and nearly on the 
surface of the ground. The carriages were taken 
at random out of the general stock, and were 
weighted with iron to represent passengers. These 
experiments lasted over four days, and were supple- 
mented by others made on the Brimscombe incline 
with various trains and speeds. The data obtained 
were worked out very carefully, and formule were 
deduced which for very many years were universally 
accepted and used ; indeed they have never been 
superseded in this country. 

An account of these experiments was embodied 
in a paper which was read by Mr. Gooch before 
the Institution of Civil Engineers, on April 18, 
1848. Curiously, only a very brief abstract of the 
paper is to be found in the Proceedings, the reason 
being stated in a foot-note, which discloses that the 
paper was published elsewhere before the Pro- 
ceedings were issued, a breach of the rules of the 
Institution. The complete paper is to be found in 
the Morning Herald, a fact which shows how great 
was the popular interest in railway matters in those 
days. The discussion extended over two nights, 





and was very animated. Party spirit was rife, and 
Mr. Gooch was accused of having made his experi- 
ments in the interest of the broad gauge, and not 
with perfect scientific fairness. At that time 
nothing done on the Great Western could please the 
narrow gauge party. 

After being locomotive superintendent for twenty- 
seven years Mr. Gooch resigned his post in 1864 to 
take up the task of laying a telegraph cable from 
England to America, and from that time he was 
always identified with the cable interest. It was 
he who despatched the first message between Eng- 
land and America, and when the honours of the 
enterprise were distributed he was rewarded with a 
baronetcy. ‘Till his death he remained chairman 
of the Telegraph Construction and Maintenance 
Company, and director of several other cable un- 
dertakings. Mr. Gooch was not only an engineer, 
but alsoa man of great business acumen. After an 
absence of only twelve months he was summoned 
back to the councils of the Great Western Railway, 
but instead of being the head of a technical depart- 
ment he took complete command of the company’s 
affairs as chairman. It was no child’s task that he 
undertook ; the shares stood at 384, and creditors 
clamoured for their accounts in a way that caused 
the spectre of bankruptcy to take its place at 
the Board table at every meeting. It was only 
by the issue of 6 per cent. debentures at a 
heavy discount that the emergency was tided 
over until better times and more skilful manage- 
ment brought the property into smooth waters. Sir 
Daniel believed in his railway, and he was able to 
bring it to a high pitch of prosperity. The Severn 
Tunnel was a favourite scheme of his, and one for 
which he worked long and ardently. Its comple- 
tion was a fitting crown to the long years in which 
its promoter had carried the burden of a great rail- 
way, lifting it from the financial gutter to the fore- 
front among the great investments of the country. 
Other speculations, besides railways, were not 
despised by Mr. Gooch. He was a shareholder in 
the Great Eastern steamship, and when she got 
into difficulties he was one of those who advanced 
100,0001. upon her on mortgage. When she was 
purchased for laying the Atlantic cable for 25,0001. 
beyond all the liens, Mr. Gooch was among her 
owners, and during the years she was engaged in 
this work she paid him and the other shareholders 
a steady 20 per cent. on the money they had laid 
out. 

Sir Daniel sat in Parliament for twenty years as 
member for Cricklade ; he was deputy-lieutenant 
for Wiltshire, and a leading Freemason, being 
Grand Swordbearer of England, and Provincial 
Grand Master of Berks and Bucks. He was twice 
married, first to Margaret, daughter of the late 
Mr. Henry Tanner, of Bishopwearmouth, by whom 
he had several children, including a son, Henry 
Daniel, born in 1841, who succeeds to the baro- 
netcy ; and, secondly, to Emily, the daughter of 
the late Mr. John Burder, of Norwood, who sur- 
vives him. , 








DR. JOULE. 

OF all the men who have devoted their lives to 
pure science none has put the engineering profes- 
sion so deeply into his debt as Dr. James Prescott 
Joule. This great philosopher, who, we regret to 
say, died last Friday night, devoted his life to 
demonstrating the correlation of physical forces, 
particularly those of heat and motion, and at a time 
when science held out no rewards to her votaries, 
he cut himself off from all social enjoyments to 
pursue investigations of which few but himself 
appreciated the value. The technical student of 
to-day must find it very difficult to conceive that 
less than fifty years ago the mechanical equivalent 
of heat was quite undetermined, and that the fact of 
its existence was only dimly perceived by a few of the 
leading minds of the age. In the intervening years 
experimenters have multiplied, and what was then 
full of difficulty is now the alphabet of the text- 
books. But modern researches, conducted with 
the most elaborate apparatus, and carried out on 
many parallel lines, have only been able to establish 
a trifling correction on the figures announced by 
Mr. Joule in 1840, at the age of twenty-one, and to 
the end of time his great determination will pass 
under the name of Joule’s Equivalent. It will 
form the groundwork of the calculations of the 
engineer, the chemist, and the electrician, and will 
be a lasting monument to testify that experimental 
work of the highest character can be carried out 
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with much less gorgeous apparatus than is now 
deemed necessary for mere class-room demonstra- 
tion. 

Dr. Joule was born in Salford on December 24, 
1818, and was fortunate in being the son of a 
wealthy man. This circumstance enabled him to 
follow the bent of his genius, which was moulded 
by contact with Dr. Dalton, another Manchester 
man of imperishable fame. While quite a boy he 
devoted himself to scientific research, and a labora- 
tory was built for him adjoining his father’s house. 


Here he worked in seclusion, giving the results of | 


his discoveries to the world in rapid succession. In 
Sturgeon’s ‘‘ Annals of Electricity” he described, 


magnetic machines, and his researches into the 


laws of magnetism ; in 1840 he communicated to | 
the Royal Society a paper on the production of | 
heat by voltaic electricity ; in 1843 he read a paper | 


before the British Association at Cork ‘‘ On the 
Calorific Effects of Magneto-Electricity, and On 
the Mechanical Value of Heat,” in which he said, 
‘*T obtained one degree of heat per pound of water 
from a mechanical force capable of raising about 
770 lb. to the height of 1 ft.” He still continued 
to investigate this subject of the mechanical equiva- 
lent of heat, and in 1849 he executed a series of 
forty experiments on the friction of water, fifty 
experiments on the friction of mercury, and twenty 
experiments on plates of cast iron, and from these 
he placed our knowledge of the subject on its 
present basis. Dr. Joule’s researches were by no 
means confined to one subject. In the Royal 
Society List there are ninety-seven papers which 
bear his name alone, besides twenty others in 
which he is associated with Sir William Thomson, 
Sir Lyon Playfair, and Dr. Scoresby. Among the 
subjects embraced in these numerous papers are 
** Electro-Magnetism,” ‘‘ Ona New Theory of Heat,” 
**On the Mechanical Equivalent of Heat,” ‘‘ On the 
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Electrical Origin of Calorific Heat,” ‘‘ On Shooting | than 60 ft. ; this framing constitutes a dome which 
Stars,” ‘‘On the Air Engine,” ‘‘ On the Construc- | adds height to the importance of the building. The 
tion of Sailing Vessels,” ‘‘On a Method of Testing walls, which are coloured with a very sombre 
the Strength of Steam Boilers,” ‘‘On the Utilisation | tint, are decorated by classic paintings, which 
of Sewage,” &e. |nevertheless harmonise with the purpose to which 

No man ever worked for science with more purity |the building is devoted; these artistic decora- 
of motive than Mr. Joule. He sought neither profit | tions are the work of the well-known painter, 
nor honours, but in spite of his retiring disposition | M. Lecourt. While the whole of the pavilion 
the latter were showered upon him. Among other |is abundantly lighted—a very necessary provi- 
honours conferred upon him are the following :|sion for this pavilion—the glass is obscured so 
Hon. D.C.L., Oxford ; Hon. LL.D., Dublin and | that the numerous buildings around cannot be seen 
Edinburgh ; Doctor of Natural Philosophy, Leyden ; | from the interior. Two other rooms of smaller 
F.R.S. ; F.C.S, ; Hon. Member Cambridge Philo- | dimensions than the main hall inclose the latter and 


'sophical Society ; Hon. Associate of the Royal’ serve as a vestibule to it. The exterior decorations 
between 1839 and 1841, his attempts at electro- | 


Academies of Denmark and Turin ; of the Academies | of the pavilion harmonise with those of the interior ; 
of Science of Bologna and Basle ; of the American | the roof is of a bronze-green colour, and the angles 
Academy of Arts and Sciences ; of the Academy of | of the central dome are flanked by four griffins. 
Sciences of New York; of the Physical Societies | The colours used in the outside decorations, although 
of France and of Halle ; corresponding member of | somewhat bold, are extremely successful, and well 
the Academy of Sciences of France. He also | adapted to the general design and purposes of the 
received the Royal and the Copley Medals of the | building ; the prevailing colour is a yellowish orange, 
Royal Society and the Albert Medal of the Society | relieved by plentiful designs in white, red, and 
of Arts. Dr. Joule had been a widower for many | yellow. 

years, and leaves a son and a daughter. | The interior arrangement of the pavilion was 
| intrusted to M. Clerac, chief of the Telegraph Works 


| Department ; he was assisted in the work by M. 
THE POST OFFICE PAVILION AT THE Gras, controller. On arriving at the seledioal 


PARIS EXHIBITION. lentrance of the building, the visitor sees at 








Tue Director-General of the Postal and Tele-| once from the external exhibits the special pur- 


graph Departments of France has constructed on 
the Esplanade des Invalides a pavilion in which are 
collected examples of all the most important appa- 
ratus and appliances in use in this department, as 
well as a special display of the work done by its 
employés of all grades. The architect of this pavi- 
lion, M. Boussard, has produced a building ex- 
tremely well adapted for the purpose for which it 
is used ; it consists of one large gallery, the ceiling 
of which is formed of a timber framing of extremely 
light proportions, considering that the span is more 


pose to which it is allotted ; a series of telegraph 
posts, one of which is over 50 ft. in height, and 
fitted to receive forty-eight wires, is arranged in a 
circle in the midst of the exterior garden of the 
pavilion, and forms a sort of inclosure to it. 
Trophies constructed of coils of cables and of wires 
of the types most commonly used for French tele- 
graph purposes, ornament the entrance. Inside the 
vestibule there is a large collection of apparatus of 
all kinds, of which we must content ourselves with 
'@ passing notice, since any detailed description 
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would extend to unreasonable limits and scarcely 
repay the trouble of preparation. The difliculty 
and extent of an analysis of these numerous exhibits 
may be appreciated by an examination of the large 
telegraphic library contained in the main hall, and 
of which the exhibits in the vestibule may be said 
to form illustrations. The outer room contains, be- 
sides, a large number of apparatus employed in the 
installation and working of telegraph lines. On the 
right by the entrance is the battery room, contain- 
ing a number of batteries of the types actually used 
in the French Telegraph Department—those of 
Calloud, Leclanché, and Chaperon-Lalande. Close 
by is an exhibit of the system of M. Pierre Picard 
for the application of the currents from dynamo 
machines to telegraphy. This system up to the 
present time has only had an experimental applica- 
tion, but the results obtained are very promising. 
The following is the principle on which the method 
is based; it consists in closing the circuit of a 
Gramme dynamo, of the so-called atelier type, to 
earth across two resistances, and in placing a series 
of contacts on the positive and on the negative re- 
sistances so as to obtain variable potentials from 
zero to a maximum. The currents can then be 
taken direct to the instruments, but to avoid anyacci- 
dents resulting from short-circuiting, and to insure 
the independence of the working currents, there is 
interposed at each derivation a resistance with a 
number of ohms equal to four times the number of 
volts; in this manner a short circuit in any of the 
derivations can only produce a current of one- 
fourth of an ampére. The resistance of the local 
circuit forming the scale of potentials is calculated 
for a current of from about 15 to 20 ampéres, to 
serve, for example, the 400 lines of a central post 
in Paris. This arrangement has been employed at 
the central station with the Baudot, Hughes, and 
Morse apparatus, as well as for three electric 
motors working intermittently. 

The following is a résumé of the advantages 
claimed by the inventor: 1. When the work of a 
line passes from zero to a maximum the fall of 
potential is insignificant ; but with groups of ordi- 
nary batteries this fall is considerable. 2. If short- 
circuiting takes place at any station no other station 
is affected, whilst with batteries the stations served 
from one centre are deprived of current. 3. The 
French has this great ns secs over the American 
system, of furnishing by fractions of a volt, as minute 
as may be desired, all the differences of potential 
between zero and a maximum. The American system 
requires five machines for the negative and five for 
the positive, and current can be taken off only at 
five different points for each pole. The work of 
exciting these ten machines is certainly more 
costly than that of a local current furnished by a 
single machine, as is arranged by the French system. 
4, In the American system the circuits are equalised 
by means of resistances ; from this result important 
inequalities in the fall of potential, which varies 
with the length of the lines under operation ; in 
the French system the derivations are started from 
fixed points, just as they are required, and itis at 
those points only where the fall of potential takes 
place, and this can be equalised by the safety 
resistances. 5. The economy realised by the use of 
dynamo machines is very considerable; if we reckon 
the expense of working at 10 centimes per horse- 
power per hour, 6 horse-power would cost 60 cen- 
times, or 14,40 francs per day of twenty-four hours, 
and 5256 francs a year for a station having the im- 
vortance of the central Paris oftice; the 10,000 
lathesise which are employed to do the same work 
cost about 30,000 francs. We have stopped to con- 
sider this exhibit in some detail, because the em- 
ployment of dynamos for telegraph purposes is a 
system which is likely to find application. The 
trials which were carried on in 1887 during nearly 
twelve months, were very satisfactory, and the 
inventor arranged matters so that the current was 
distributed without the employés being aware of 
its source. Serving as a pendant to the foregoing 
exhibit at the other end of the hall, is the model of 
a cable-making machine which is in use at the 
works owned by the Telegraph Administration at 
Seine, near Toulon. The special purpose of this 
machine is to inclose in an iron or steel wire 
sheathing the insulated conductors which are 
supplied by private manufacturers ; specimens of 
such armoured cables are shown close by, and 
there is also a relief plan of the Paris system of 
telegraph lines ; then follows a group of the pneu- 
matic apparatus so largely used in Paris, with 
examples of the various appliances connected with 





it, and in a glass case are a number of very interest- 
ing devices for locating the positions of interruptions 
within the tubes, and the means of clearing them. 
The pneumatic telegraph system as carried out in 
Paris with all its extremely ingenious details, was 
due to the able and deeply regretted M. Bontemps ; 
since his death improvements have been introduced 
for increasing the efficiency of the service, until 
to-day it is almost double what it was in his time. A 
plan of the Paris pneumatic réseau, accompanied by 
a series of finely executed drawings of air-compressing 
machinery, shows that the system now has a total 
length of 148 miles divided as follows: 119 miles 
of the original system with tubes 2.56 in. in dia- 
meter ; 11 miles with tubes 3.15 in. in diameter ; 
and 18 miles of air mains. There is also to be seen in 
this first room a group of telegraph poles and insu- 
lators made of bamboo ; these were devised by M. 
Gras for the system of telegraph lines in Tonkin and 
Annam. M. Gras belongs to the corps of em- 
ployés in the service of the French Telegraph 
Administration, whose special duty it has been to 
follow the military operations of the colonial 
campaigns for the purpose of establishing tem- 
porary lines, and then after the acute period has 
passed, to replace them by permanent ones ; this 
service has been carried out amidst considerable 
danger and with a very imperfect material and 
staff. The apparatus exhibited shows that M. Gras 
has known well how to take advantage of the 
natural but very restricted resources of the country 
in which he has had to work. The posts are, as we 
have stated, of bamboo, which has been found well 
adapted for the purpose, especially in passing over 
rice fields and in marshy places ; many of the insu- 
lators were made perforce of the same material to 
make out the scanty supply of porcelain insulators 
that was available. The rule is simply to carry 
the wires which are fastened to the porcelain insu- 
lators in the usual way but at wide intervals, two 
or three bamboo insulators being interposed between 
each pair of porcelain ones. In another equally 
primitive collection we see lightning conductors 
made in iron wire passed up the side of the post 
and carrying a series of tin boxes that had con- 
tained — meat ; opposite this is an insulator 
covered with a thickness of wire ending in a series 
of points, and presenting to a certain extent all the 
necessary conditions of safety ; this material is very 
curious and extremely original. In this first vesti- 
bule are shown many examples of wooden telegraph 
posts which have been preservéd by various means, 
and some of which have been in use for twenty-five 
years in different districts of France and in Algeria. 
There are also some designs for iron posts of very 
simple construction prepared by M. Boutard, a 
fire alarm by M. Petit, and a collection of tools and 
materials for underground lines, with cables and the 
cast-iron tubes in which they are placed. There 
are also specimens of the conductor designed by 
M. Fortin Hermann, in which insulation is obtained 
by threading on the wires a series of wooden beads. 

Passing across the main hall of the pavilion, we 
come to the second vestibule, which corresponds to 
that the contents of which we have just described; 
in this room there are a considerable number of 
objects which refer exclusively to the postal service. 
The principal exhibit is a wagon which forms a 
travelling postal bureau, such as are used on almost 
all the railway lines in France and elsewhere. The 
special function of such vehicles as that shown, 
and which belongs to the type used on the lines 
radiating from Paris, is to receive the letters deli- 
vered at the stations and to classify them for 
distribution at intermediate points. When they 
are travelling in the reverse direction, that is 
going towards Paris, the work done is somewhat 
different, as the letters are classified during transit 
to facilitate the work of the Paris postmen. This 
railway service extends over eight lines divided into 
sections, and the postal wagon exhibited is labelled 
Paris and Toulouse. It is on the newest model, 
and the arrangement of tables and pigeon-holes is 
extremely complete, facilitating in every possible 
way the important and tedious work of sorting out 
the letters whilst travelling, and at the same time 
securing to the employés every possible comfort 
under the conditions. A small improvement which 


may be noticed in the fitting up of this car is that 
the labels of the pigeon-holes are painted on 
movable strips of wood ; on one side of these strips 
is printed the names of the offices for which the 
outgoing wagon carries the mails ; the opposite side 
carries the names of those offices on the route for 
which the incoming car has to provide, as well as 





the different districts of Paris corresponding to the 
rounds of the various postmen. 


(To be continued.) 





NOTES. 
MrIniInG OPERATIONS IN THE Caucasus. 

Tue Russian Mining Department has just pub- 
lished statistics of mining operations in the Cau- 
casus last year. Starting with coal, the report 
mentions that the wide distribution of cheap petro- 
leum exercises a depressing effect on the industry, 
the output of the principal coalfields in the province 
of Kutais being only a few thousand tons. With 
regard to copper, 20,000 tons of copper ore were 
extracted from various mines in Transcaucasia, and 
1980 tons exported thence to Russia and Europe. 
In manganese ore there was a falling off in the pro- 
duction of 15,000 tons, or 22 per cent., chiefly 
owing to the competition of Chili, Asiatic Turkey, 
&c. The amount exported from Batoum and Poti 
was about half a million tons, most of it coming 
from the Sharopan mines. The bulk of the quan- 
tity exported was sent to Great Britain. The report 
describes in detail the salt deposits of the Trans- 
caspian territory, which are extremely rich. On the 
island of Tcheleken there is a deposit 21 in. thick 
covering 9 square versts, which is computed to con- 
tain nearly 10,000,000 tons of salt. Large quanti- 
ties are exported from the island to the Volga, 
Baku, and Persia. Near the station of Bala-Ishem, 
on the Transcaspian Railway, there is another 
field of salt, 5in. deep, covering an area of 100 
square versts, which is estimated to contain 
25,000,000 tons of salt. Besides these great 
deposits there are many smaller ones scattered 
about the Transcaspian territory. 


INDICATING TEMPERATURES AT A DISTANCE. 

For many purposes it would be convenient if the 
temperature indicated by a thermometer, in some 
situation not easily accessible, could be telegraphed, 
as it were, to some spot convenient to the observer. 
Many methods, more or less successful, have been 
devised, and M. Morin, a French inventor, has 
recently patented another method, which, if of a 
somewhat limited range of applicability, may never- 
theless be useful in certain situations. In a few 
words his apparatus consists of a thermometer with 
a scale about 8 in. long reading from 0 deg. to 
30 deg. Centigrade. The bore of the tube is about 
.02 in. in diameter, and the bulb is constructed to 
hold about 7 cubic centimetres of mercury. A 
platinum wire, with a diameter of about .0008 in. 
in diameter, runs from end to end of the tube, 
being connected with platinum terminals fused 
through the glass. The length of wire comprised 
between the 0 deg. and 30 deg. marks on the scale, 
has a resistance of 200 ohms, the resistance of the 
whole thermometer therefore will vary considerably 
as the mercury rises and falls in the tube, and it is 
on this fact that the arrangements for telegraphing 
the temperature to a distant point depends. The 
receiving instrument consists of a low resistance 
Deprez-d’Arsonval galvanometer, and an auxiliary 
resistance of about 200 ohms. Two Leclanché 
cells of large size connected in parallel, the electro- 
motive force of which is very constant for varying 
temperatures, are employed to send a current 
through the thermometer, resistance, and galvano- 
meter, and the deflection of the latter indicates the 
height of the mercury in the thermometer tube. 


THE Curecneto Sure Raltway. 

From a recent article in Engineering News, it 
would appear that the idea of a ship railway did 
not originate with Captain Eads, but with Mr. 
H. G. ©. Ketchum, the present chief resident 
engineer of the Chegneto Ship Railway, who in- 
vented the plan in the seventies. This line, which 
is to connect the waters of the Bay of Fundy with 
those of the St. Lawrence, is now well advanced, 
and will, it is thought, be complete before the end of 
1890. It will consist of two tracks of the ordinary 
gauge of 4 ft, 84 in., laid with 110-Ib. rails, and 
situated 18 ft. apart from centre to centre. The 
ships will be carried on cradles, supported by 
trucks running on the above-mentioned tracks. 
These trucks will be very solidly constructed, and 
will be connected to the cradle by easy springs, so 
as to prevent damage to the vessel from shock. It 
is not intended to deal with vessels of larger than 
1000 tons burden, for most of the coasting vessels 
do not exceed this limit. Not only will the 
construction of the railroad save some hundreds of 
miles to these vessels trading between the east 
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coast of America and the St. Lawrence, but many 
of the boats on the latter, which are unfitted to 
face the passage round Cape Breton or through the 
Straits of Cauro, will, when the canal is finished, 
be able to coast all the way from the lakes down tc 
Boston or other ports of East America. Contrary 
to the common opinion, the tides have a greater 
range in the Gulf of St. Lawrence than in the 
Bay of Fundy, averaging as they doa range of 71 ft. 
for the former, as against some 60 ft. for the Bay. 
Even the latter range will cause some difficulty in 
connecting the line with the water, and to diminish 
this it is intended only to take in vessels for only 
half a tide, and thus diminish the lift necessary to 
place the vessel on the tracks. A speed of 10 miles 
per hour is expected, though the docking delays at 
_ end will probably limit the capacity of the 
ine. 


Mitrorp Haven as A Port ror ATLANTIC LINERS. 


For a long time the people of South Wales have 
tried to get some of the Atlantic steamship lines 
either to make some of their places the destination 
or a port of call in connection with the Atlantic 
trade, and several months ago it was stated that the 
Anchor Line had agreed to run vessels from Cardiff. 
This, however, was not correct, the Messrs. Hen- 
derson having only given the assurance that if a 
cargo or cargoes were provided they would 
willingly find the vessel. Negotiations were thus 
ended, but have since been resumed, and this time 
the Welsh people have been more successful, as 
the Anchor Line have agreed that the City of 
Rome in her present voyage will call at Milford 
Haven on her way to Liverpool next week to land 
passengers. The step is experimental, and the result 
is naturally looked forward to with great interest, 
for should the debarkation of passengers prove 
sucessful, the port may be made the termination of 
the voyage. The Great Western Railway Company, 
which is largely interested in the advancement of 
Milford, have agreed to run a special through to 
London on the arrival of the City of Rome, Messrs. 
Henderson having guaranteed 100 first-class pas- 
sengers. Milford Haven has many natural advan- 
tages. It is an inlet of the sea, entering from the 
the south, is well sheltered, and has a good channel, 
varying in depth from 5 to 14 fathoms. The new 
docks at Milford have an entrance lock 70 ft. wide 
and 550 ft. long, and a depth of 34 ft. The water 
area is 20 acres, and there is a dry dock 550 ft. 
long, 91 ft. wide at coping, and 69 ft. at entrance. 
The distance to London is 275 miles. As far back 
as 1790 there was a royal dockyard at Milford, but 
this has practically been superseded by the Pem- 
broke establishment. The great drawback in the 
case of Liverpool is the ‘‘ bar” preventing vessels 
getting up to their moorings at all stages of the 
tide, and thereby the effect of a fast passage from 
the other side is nullified should the vessel miss the 
flood tide, which is by no means an uncommon 
occurrence. All other things being equally con- 
venient, the advantage this drawback gives to Mil- 
ford may turn the scale in its favour, so that there 
is a possibility of the experiment resulting in a 
change. 


DovuBLING THE GRAND TRUNK. 

In the course of the first half of this year the 
Grand Trunk Railway Company of Canada made 
a further outlay of 41,4101. in doubling its main 
line between Montreal and Toronto. The aggre- 
gate outlay made by the company to the close of 
June, 1889, was accordingly carried to 311,743I. 
The Grand Trunk system comprises five divisions, 
viz., the Grand Trunk, the Great Western, the 
Midland, the Northern and North-Western, and the 
Detroit and Michigan Air. These designations are 
derived, of course, from lines fused from time to 
time in what is now the general Grand Trunk 
system. The various divisions comprised, at the 
close of June, 1889, the following lengths of rails: 
Grand Trunk, 1513 miles ; second track, 924 miles ; 
sidings, 2743 miles; total, 1880 miles. Great 
Western, 833} miles; second track, 79? miles; 
sidings, 204} miles; total, 1117} miles. Midland, 
471 miles; second track, nil; sidings, 69 miles ; 
total, 540 miles. Detroit and Michigan Air, 165 
miles ; second track, il ; sidings, 31} miles ; total, 
1964 miles. Northern and North-Western, 4903 
miles; second track, nil; sidings, 704 miles ; 
total, 561} miles. The aggregate length of track 
and sidings accordingly came out as follows: 
Track, 3473 miles; second track, 172} miles; 
sidings, 650 miles; final aggregate, 4295} miles. 
The length of steel rails in the track at the close of 





June, 1889, was as follows: Grand Trunk, 1536} 
miles ; Great Western, 913 miles; Midland, 347$ 
miles ; Detroit and Michigan Air, 145 miles ; anc 
Northern and North-Western, 441 miles; total, 
3383 miles. The length of iron rails in the track 
at the close of June, 1889, was as follows: Grand 
Trunk, 69 miles ; Great Western, nil; Midland, 
1233 miles ; Detroit and Michigan Air, 20 miles ; 
and Northern and North-Western, 49? miles ; total, 
2625 miles. The length of steel rails in sidings 
was: Grand Trunk, 174} miles; Great Western, 
51 miles ; Midland, nil; Detroit and Michigan Air, 
2 miles; Northern and North-Western, 83 miles ; 
total, 236 miles. The length of iron rails in sidings 
was: Grand Trunk, 100 miles; Great Western, 
1534 miles; Midland, 69 miles; Detroit and 
Michigan Air, 29} miles ; and Northern and North- 
Western, 62 miles; total, 414 miles. It follows 
that the aggregate length of steel rails at the close 
of June, 1889, was 3619 miles, while the aggregate 
length of iron rails at the same date was 676} miles. 


THE Forty Brivce. 

On Thursday, the 10th inst., an interesting event 
took place at the Forth Bridge, this being the 
coupling-up of the lower booms of the connecting 
girder for the great south span of 1700 ft. And the 
British Isles, where the art of metallic bridge build- 
ing originated, can now claim the possession of the 
longest span and the strongest bridge in the world. 
When completed this girder isto swing from slings on 
the cantilevers, which will permit the free expansion 
of the bridge. During construction, however, the 
ends of the booms of this girder have been rigidly 
connected to the cantilevers so as to allow of build- 
ing out, the joints being made, as at the Poughkeepsie 
Bridge, with a wedge coupling, by which, if neces- 
sary, the level of the outer ends of the booms could be 
adjusted. For some days the work had been ready, 
but the weather was considered to be unfavourable, 
and it was only on Thursday afternoon that the 
weather became sufliciently warm for the work to 
be undertaken with good prospect of success. So 
carefully had the work of building been performed 
that the two arms which spring from piers 1700 ft. 
apart met on a perfect level, but as the tempera- 
ture of the bridge was not as high as was expected, 
the rivet-holes in the booms and connecting plates 
on the west side, which was that exposed to the 
sun, were $ in. apart, and those on the east side 
were lin. out of truth. By means of hydraulic 
jacks, however, the holes in the western boom 
were brought fair and the rivetting-up completed. 
On the east side, however, in spite of a pull of 170 
tons by the hydraulic jacks, the rivet-holes were 
still } in. apart, and it was then decided to heat up 
the girder. This was done by placing waste soaked 
in naphtha in the trough of the girder and firing 
it. As the great booms heated up the gap got 
smaller and smaller and finally the holes came 
fairly in line and then the rivets were inserted, and 
the success of the greatest engineering undertaking 
yet commenced became an accomplished fact. The 
top booms were not joined on the same day, but as 
they are in compression, they naturally tended to 
come together, and the same difficulty was not ex- 
perienced as in the case of the lower booms or ten- 
sion members. The other 1700 ft. span is not so 
far advanced, but the gap there has been reduced 
to 60 ft., and by means of a temporary gangway 
across it the whole length of the bridge was tra- 
versed last Tuesday by a numerous party, so its 
completion may be looked for at a very early date. 








HEADLAND PROTECTION WORKS AND 
PROMENADE, HARTLEPOOL. 

Tue Marquis of Londonderry, K.G., formally opened 
the Marine Promenade and Headland Protection Works 
at Hartlepool amidst great popular enthusiasm, on Wed- 
nesday, September 25 ultimo. 

The necessity for these works had long existed. In 
1854, Mr. J. M. Rendell, C.E., pointed out to the Cor- 
poration of Hartlepool ‘‘ the importance of securing the 

Heugh’ from further waste by building a sea wall around 
it from the pier northward to where the high cliffs lose 
themselves in the sand hills.” Subsequently, for about a 

uarter of a century, the question was constantly before 
the public of Hartlepool and neighbourhood, but its 
settlement was dll by the difference of opinion which 
existed as to who should pay for the necessary works. 

By an Act of 1855 a somewhat indefinite responsibility 
was undertaken by the Port and Harbour Commissioners 
to protect the headland after the completion of certain 
other authorised works, but as no time was limited for the 
execution of those works it was felt that a very consider- 
able period might elapse before the headland would be 
protected, ok in the mean time the town moor and 
other portions of the sea front were being washed away. 
Negotiations took place from time to time between the 





Commissioners and the Corporation, without any practical 
result until the year 1881, when the Right Honourable 


d Joseph Chamberlain, M.P., President of the Board of 


Tra e, visited Hartlepool in the course of an official tour 
of inspection of the lights and harbours of the north-east 
coast. Heagreed to arbitrate, and the matter in dispute 
was placed in his hands fur adjudication. His award, 
published on May 31, 1882, recommended inter alia that 
a joint committee, composed two-thirds by the Corpora- 
tion and one-third by the Port Commissioners, should be 
appointed for the purpose of carrying out the improve- 
ment, and that the payment of the cost of the construc- 
tion of the works should be contributed by the respective 
authorities in the same proportions as they had representa- 
tion upon the committee. 

In 1884 the joint committee met, and separate designs 
were submitted to them by Mr. Howkins, consulting 
engineer to the Port and Harbour Commissioners, and by 
Mr. H. Mair, then borough engineer of Hartlepool. The 
former was for a wall which should hug the cliff along the 
entire length; the latter, which was adopted by the 
joint committee, was to build the wall on a more uniform 
line, and to lay out a public marine promenade upon the 
land which it reclaimed. Mr. Mair then prepared the 
Parliamentary plans and estimates. The Bill was pro- 
moted by the Corporation, and received the Royal assent 
in August, 1885, as ‘‘The Hartlepool Headland Protec- 
tion and Improvement Act, 1885.” On January 27, 1886, 
a contract was entered into with Mr. T. A. Matthews, 
contractor of Bolton, to execute the works for the sum of 
23,3191. 

The headland is composed of magnesian limestone, 
which, on exposure to the action of the sea, heavy rains, 
and frost, easily crumbles away. It varies in height from 
15 ft. to 40 ft. In places the continued action of the 
waves had formed caverns, columns, and arches, and 
several detached masses of the rudest and most fantastic 
appearances, known as the ‘‘ Elephant,” ‘‘ Maiden,” 
** Bower,” &c. 

The new sea wail and promenade extends from Corpo- 
ration-road to the Heugh Lighthouse, 3400 ft. in length, 
and 17 ft. 8 in. above high-water mark of ordinary spring 
tides. Its face is constructed upon as near as possible a 
uniform curved outline, and its design has been well 
arranged to correct the irregularities of the coast, and to 
prevent the waves concentrating their violence upon any 
one point. 

By adopting this uniform line the Corporation have 
been cnekied to reclaim over three acres of land from the 
sea, and to form thereupon a new marine promenade, 
commanding a delightful view of the North Sea and the 
coast extending northward to Sunderland, and southward 
along the Tees bay, and having as a background to the 
picture the Cleveland Hills in North Yorkshire. The 
promenade varies in width as the cliff recedes or projects, 
but is in no part less than 20 ft. wide. It is paved with 
asphalt, and lighted by ornamental Victoria lamps. 

he wall has been built with concrete blocks of cement, 
slag, and shingle, V-jointed on the face. Above high- 
water portions of the wall have been faced only with con- 
crete blocks, and the back filled in with concrete in situ. 
The coping course is slightly nosed to diminish as much 
as possible the quantity of spray washing over. The 
blocks varied in size, and weighed from 3 to 5 tons each. 
They were stored for seasoning at Throston four months 
after they were made before being used in the wall. 
Buttresses were added at intervals of 20ft. centre to 
centre. Altogether about 24,000 cubic yards of concrete 
and 14,000 superficial yards of asphalt were used. 

Some difficulty was experienced at the commencement 
of the work through the continued impinging of the sea 
upon the foundations. The rock is laminated coarsely, 
and when it was cut to receive the foundation blocks it 
became loosened every time the tide came up, and the 
foundation blocks were laid bare. The Corporation were 
advised to deposit a thin layer of concrete upon the rock 
in front of the base of the wall for a width of between 
10ft. and 30ft. from the face of the wall, and this 
effectually stopped any further disintegration of the rocks. 
Great care was also taken in the course of the operations 
to disturb the rock as little as possible, and where it was 
unavoidably disturbed to fill up the holes with concrete. 

The coast is a most exposed one, and when north- 
easterly gales, which are the heaviest, prevail, the waves 
beat fiercely upon the exposed portions of the wall. From 
October 12 to 15, 1887, severe gales blew from north- 
east, but little or no damage was done except that a few 
blocks were displaced at the ragged end of the wall, and 
a portion of the contractor’s railway was washed away. 
The contractor, although thus hindered by cuuenianalie 
rough weather, has executed the whole of the works in 
three and a quarter years, only slightly exceeding the 
period of three years allowed by his:contract. 

The works were originally designed by Mr. H. Mair, 
whilst borough engineer of Hartlepool, and he super- 
intended their execution until 1888, when he was ap- 

inted surveyor to the Hammersmith vestry, London. 

ince then his successor, Mr. H. C. Crummack, A.M. 
Inst. C.E. (late assistant city surveyor of York), has 
supervised their completion and suggested additions which 
have been carried out. The total cost has been about 
24,320/. 


EFFICIENCY OF STEAM JACKETS. 
To THE Epritor or ENGINEERING. : 
Sir,—A letter from Mr. Rooker appears under the 
above heading in last week’s ENGINEERING, in which I 
think some of the reasons in favour of jackets are not 
well founded. ee ; 
In a cylinder using steam, which is not superheated, it 
appears to be a fact that at all parts of the stroke water is 
present with the steam, so that the temperature of the 
steam at any point of the stroke is the saturation tem- 
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erature corrsspocdirg with the pressure at that point. 
f the range of temperature is large, as in some single- 
cylinder engines working with four or five expansions, a 
jacket may be useful as a means of preventing excessive 
initial condensation, the water formed in the jacket 
during the process being more easily got rid of than the 
water, though less in quantity, which would otherwise 
have been deposited in the cylinder. During the expan- 
sion and exhaust the jacket is acting as an evaporator, 
and this action of the jacket is difficult to reconcile with 
economy. 

With regard to the steam condensed in the jacket, Mr. 
Rooker remarks that this needs not to be evaporated. 
Surely the weight of water drained from the jacket must 
be again supplied to the boiler as a portion of the feed- 
water to be again evaporated. : 

The engine you illustrated in last week’s issue, made by 
Messrs. Sulzer Brothers, has the high-pressure and low- 
pressure cylinders both steam-jacketted. 

It would be interesting to know whether the water rate, 
14.05 Ib. per indicated besten power hour, includes the 
jacket drain.* It would also interesting to know the 
absolute steam pressure, ratio of expansion, speed and 
horse-power, with which this excellent result was obtained. 

Yours faithfull 
We ii. TOzER. 
Long Ditton, Kingston-on-Thames, Oct. 14, 1889, 





To THE Epitor OF ENGINEERING. 

Sir,—It was with some surprise that I read Mr. 
Rooker’s letter in your issue of October 11 under this 
heading, and in which he says that ‘‘as to the efficiency 
of a steam jacket on a non-compound condensing engine 
there can be no doubt.” Now it seems to me that 
to place a steam jacket on a condensing cylinder is the 
most suicidal mistake one can make. If we consider the 
state of the walls of the cylinder of an ordinary engine 
during working, it is only natural to conclude that 
these walls will assume a temperature somewhere midway 
between the initial and final temperatures of the steam in 
that cylinder, thus causing condensation at the beginning 
and evaporation at the end of the stroke; it is the object 
of the steam jacket to raise this intermediate temperature, 
thus reducing the initial condensation and raising the 
tinal evaporation. 

If the process stopped here all would be well; but 
during the whole period of exhaust the steam, which is 
considerably below the temperature of the walls of the 
cylinder, must during its passage to the condenser ex- 
perience a corresponding rise in temperature which is pro- 
ductive of back pressures; and besides that this heat 
which is given off by the steam jacket is not only useless, 
since it does no work, but must detract in a great degree 
from the efficiency of the engine, since it goes straight to 
the condenser and must there be condensed. It is per- 
fectly true that as the steam thus treated is drier at the 
end of the stroke than at the beginning, proportionally 
less interchange of heat with the steam jacket will take 
place than at the beginning. That is to say, proportion- 
ately more heat would be absorbed than would be sub- 
sequently given off, since wet steam is better able, by 
virtue of its conducting powers, to support such changes 
than dry steam ; and, consequently, supposing the steam 
to be perfectly dry during the whole period of exhaust, 
less heat mes possibly be absorbed than during the ad- 
mission stroke, so that the disadvantage does not appear 
so great as at first sight; but still the lossés that accrue 
to back pressure and the necessary cooling of useless heat 
are great enough to put all idea of placing a steam jacket 
on a condensing engine out of the question. 

While on this subject I should like to mention that it 
would seem that the much-vexed question of the advan- 
tages and disadvantages of the application of the steam 
jacket resolves itself more into the ability of steam engine 
constructors in being able to place a boundary line to the 
conditions that arise from the use of different types of 
engines than into the following of plain and undeviating 
rules, for, as Mr. Rooker says, ‘‘the practical value of the 
steam jacket is not the same for all types of engines,” 
since it it is unquestionably of small value in quick- 
moving engines; the same applies to engines with large 
cylinders, for the larger the cylinder the smaller becomes 
the proportion of heating surface to volume. The amount 
of difference between initial and final temperature may 
also probably influence the efficiency of the jacket. Thus 
it would seem advantageous to place a jacket on high- 
pressure cylinders of compound engines, since the back 
pressure here occasions no loss, and the heat received by the 
steam is simply carried over to the low-pressure cylinder 
where it continues its work ; but to attempt the same for 
the low pressure would be to materially reduce the 
efficiency of the engine. 

But where its advantages as regards the size, number of 
revolutions, particular type, &c., of the engine begin and 
end, for it is a verified fact that the practical value of the 
steam jacket is different under neariy every condition, 
can only be settled by many and exhaustive experiments, 
for it is useless to attempt to determine it by theory. 

Yours very truly, 
London. L. R. L. Squire. 





ON THE ACTION OF SAILS. 
To THE Epiror oF ENGINEERING. 

S1r,—In your last week’s issue I notice a letter on the 
above subject from Mr. H.C. Vogt, and I desire to point 
out one or two statements contained therein which in my 
opinion are a little misleading. Alluding to the effect of a 
current of air impinging on a flat surface at right angles to 
the current, Mr. Vogt states that: ‘‘ At 400 ft. per 
second the resistance commences to vary with the cube 
of the speed ;” again, ‘‘The said formule apply espe- 


* The drainage from jackets is included.—Ep. RK. 





cially to plane areas of canvas expanded tightly over a 
frame.” Now, I have madea great many experiments 
in this direction, but have not gone beyond 100 ft. per 
second ; even at this speed air issuing from an orifice 
cannot be faced; in fact it is quite palpable to the touch, 
almost like a solid body ; what a current of air travellin 
at 400 ft. per second would do I do not know, but shoul 
like to see the canvas that would withstand it. 

I have only time to consider one more statement put 
forward in Mr, Vogt’s letter. 

In advocating the employment of an auxiliary pro- 
peller, working in air instead of water, for the pro- 

sulsion of sailing ships, Mr. Vogt states: ‘‘ That a two- 
laded auxiliary propeller for a ship of 1000 tons dis- 
placement, supposed to have a resistance of 1000 Ib. 
at about four knots, would have a diameter of about 
17 ft., with 55 square feet area, and make 26 revolu- 
tions per second, exerting the said thrust of 1000 Ib., 
and require 30 horse power to drive it.” I do not think 
this statement will mislead many people, because it is 
really too absurd. In the first place a screw propeller. 
whether working in air or water, should havea pitch equal 
to the diameter, or somewhere near it. Propellers with 
great diameter in proportion to pitch, lose more by edge 
resistance and friction than they gain by acting on a 
larger column of fluid. The engineers of the electric 
launches on the Thames have recently had some experience 
in this direction. 

Having made many experiments with screw propellers 
working in air having diameters from 6 ft. up to 20 ft., 
and pitches commencing at 3in., I think I may speak 
with some little authority on this subject. These pro- 
pellers were made either of sheet steel or thin wood, 
sprung into shape and braced by steel wire, and from the 
results obtained I can assure Mr. Vogt that the pitch of 
the 17-ft. propeller he proposes to use would have to be at 
least 6 ft. We will now see what amount of power is 
necessary. Revolutions per second, 26 by 6 ft. ; pitch= 
156 ft. per second. Now, the thrust is to be 1000 lb., 
which multiplied by 156 ft. per- second and divided by 
550=about 280 horse-power. Loss by slip and friction is 
not taken into account. Mr. Vogt proposes to employ 
30 horse-power to perform the above amount of work. 

In conclusion I may say that experiments extending 
over a period of twenty-five years have led me to believe 
that the air will form an excellent abutment either for the 
support or propulsion of a heavy body, but it must be 
accompanied by high speed, so that a great weight of 
fiuid may be acted upon in a given time. 

Yours truly, 
Horatio PHILLIPS. 

Riverside, Long Ditton. 





GRAPHIC METHODS FOR MECHANICAL 
PROBLEMS. 
To THE Eprror OF ENGINEERING. 

Sir,—In your issue of September 27, under the heading 
of ‘‘ British Association,” it is said that Professor Hele 
Shaw stated (speaking, I presume, for the committee 
appointed to study the above subject) that grephic 
methods of calculation were not in much favour im prac- 
tice with mechanical engineers. I consider the statement 
should not go unchallenged, as not only have graphic 
methods been used largely for some years for many opera- 
tions, but the system is growing in favour every day, 
and at the present time the said statement must give 
many a false and misleading impression. 

So far back as the year 1881, the writer published a 
very complete set of diagrams, for almost all the calcula- 
tions necessary in boiler-work. This book was well 
received, and a second edition was about to be published 
in 1886, when, unfortunately, the work was _ totally 
destroyed by fire on the premises of a lithographer. 
After much Lise and expense the diagrams and plates 
have since been reproduced, and a third edition is almost 
ready. This is one example among many which might 
be given to confirm what gong 

e writer claims to be the originator of systems for 
combining diagrams and of other devices for extending 
their use in order that they should embrace the treatment 
of four or more factors. When published, the writer will 
be happy to present a copy of ‘The Mechanical Engi- 
neer’s Office Book” (the work referred to), to the com- 
mittee which is investigating this interesting subject, if 
the members of the same care to receive it. 

Naples, October 12, 1889. NELson FOtey. 





FLEXIBLE METAL TUBING. 
To THE EpItoR OF ENGINEERING. 

Sir, —Referring to the description of the flexible 
metallic tubing given in your last week’s issue, I am 
instructed by my directors to state that the credit of the 
invention should be given to M. Eugene Isidor Leva- 
vasseur, of Paris, and not to Mr. T. Irving Cammell. 

Further, I am directed to draw your attention to a 
slight error in your description, only one strip of jointing 
material being used for the second kind of tubing and not 
two as fron My directors will be glad if you will 
publish this letter in fairness to the original inventor. 

Iam, yours faithfully, 
LAUD Scort, Secretary. 
The Flexible Metallic Tubing Company, Limited, 
9, Gracechurch-street, London, E.C., October 16, 1889. 








ON HELICAL TOOTHED SPURWHEELS 
AND BEVEL WHEELS. 
To THE Eprror OF ENGINEERING. 
Srr,—Spurwheels having helical teeth have been 
jengely and satisfactorily in use for some time. The 
helical teeth are invariably made V-shaped, that is, with 
one half of each tooth part of a right-hand helix or screw 





and the other half left-handed, the object being to 
counterbalance any strain parallel to the shaft due to one 
part by the opposite strain due to the other part. More 
recently attempts have been made to apply a similar con- 
struction to bevel wheels, but with some exceptions such 
wheels have not worked satisfactorily. 

With truly helical spurwheel teeth each half of a tooth 
appears to be almost straight; and in making helical- 
toothed bevel wheels many engineers have made the halves 
of the teeth as nearly straight as possible, but in doing so 
have deviated from a true {elical form, probably without 
being aware of it. If we at present leave out of conside- 
ration the strains occurring in the transmission of power 
by the toothed wheels, it may be stated that bevel wheels 
with inclined teeth might be made to gear together with 
the teeth very far from being truly helical; the fact, 
however, is that it is much more diffeult to give proper 
shapes to inclined teeth which are approximately straight 
than to make them truly helical. 

If we take the pitch cone of a bevel wheel we cannot 
apply a straight line to its surface, and the nearest approxi- 
mation to a straight line would be got by cutting the 
cone by a plane, but the line so got would be part of an 
ellipse, or of a parabola or of an hyperbola, and the lines 
composing the surface of the tooth from its outer edge to 
its root would have to be different curves to be con- 
sistently formed. 

It will be admitted that a truly helical form of tooth is 
the best, as with it the changes in the points of contact 
are uniform in kind and in rate of change from the outer 
parts of each tooth to the middle, or vice versd. In the 
case of “‘ straight ” Y-teeth on spurwheels, the successive 
points of contact on the two halves of each tooth are 
always equally distant from the middle, but with similar 
teeth pig non wheels that is not the case. 

If a line representing one side of a helical tooth of a 
spurwheel is drawn on the pitch cylinder and the surface 
is developed or flattened out the line will be a straight 
lineon the flattened surface. A conical pitch surface or 
shell can also be developed or unbended into a flat surface; 
but there is a remarkable difference between the forms 
assumed by a helical line drawn on the cylinder and by 
that drawn on the cone. Whilst the cylinder helix be- 
comes a straight line the cone helix becomes a curve, 
namely, a portion of a spiral of Archimedes. 

Fig. 1 is an orthographic projection as at right angles 
to the axis, or in other words, a side elevation of a pitch 
cone for a bevel wheel. The curve A BC represents the 
line of one-half of a helical tooth, and the curve CD E 
represents the other half, continuations of the curve are 
also shown. The lines AFC and CG D represent the 
halves of teeth which are straight when viewed as in 
Fig. 1. Fig. 2 represents the same lines as with the 
conical surface developed or flattened out. It is assumed 


ots, 


Fig.t. 7 








that the contact begins either simultaneously with the 
two outer ends A E of the tooth or with the middle 
point C, accordingly as the wheel is turning in one direc- 
tion or the other. The curves A BC, CDE, representin 
the helices, are portions of spirals, and the lines A F C, 
CGD are air. straight portions, one of an elliptic 
curve and the other of an hyperbola, and it will be seen 
that whilst the middle part F of one ‘‘straight” half- 
tooth is displaced to one side of B, the proper position, 
the middle part G of the other ‘‘ straight” half-tooth is 
displaced to the other side of its pes position D 
ot only will the changes of position of the points 

of contact of the “‘straight” teeth be irregular, as is de- 
monstrated by the figures, but there must also be irre- 
gularity in the transmission of the driving strain, because 
when the contact is at the middle C, or at the ends A E, 
the resultant strain will be at the middle, whereas when 
the contacts are between C and A and HE, the resultant 
strain will be to one side of the middle—a condition of 
things which can hardly be conducive to smooth working. 

It may be asserted that ‘‘ straight” pseudo-helical teeth 
of bevel wheels are never as correctly formed as they 
ought theoretically to be, even for such teeth, in order to 
merely gear properly together without regard to strains. 
Not only is it a worse principle of tooth (if I may use the 
expression), but it is also more difficult to make with 
valhcliat correctness to give it a chance, than a truly 
helical tooth. Yours, &c., 

Glasgow, October 11, 1889. Epmunp Hunt, 
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M. Lrranp, inspector of permanent way to the Paris | when all the parts are in position shown in the illustra- 
and Orleans Railway Company, shows «at the Exhibi- | tion, the projection M! would be depressed and a move- 


tion a revolving fog signal apparatus of a type 
which has been in use upon the line with which 
he is connected since 1883. The illustrations, Figs. 1 
and 2 above, show the construction of this appa- 
ratus, which is made for eight signals, and which 
possesses the peculiarity that so long as no explosion 
takes place it is always the same two capsules that are 
brought upon the rails, but after an explosion two 
fresh ones are brought round into place. On the 
circular table B, which turns around a fixed axis, 
eight horizontal arms are secured by screws; there 
are cast on the under side of this table four pro- 
jections G, and a toothed wheel; the vertical 
axis on which the table turns is fixed to a sliding 
bar which receives movement from the rod F 
worked by the signal lever. This sliding bar has 
bolted to it two pieces, a ratchet and a bar Z; 
this latter, during the movement of the sliding bar, 
passes under a lever bent at one end and turning 
around a horizontal axis fixed in the side of the casing 
containing the apparatus; at the other end of this 
lever is a projection M that approaches within .20 in. 
to the outer side of the rail and projects .59 in. above it. 
To the frame, at the level of the projections beneath 
the table B, is pivotted the lever H, which is connected 
to the counterweight J; this lever, when the device 
is in operation, comes in contact with one or other of 
the projections G. When the signal is against the 
train, two of the capsules occupy a position above the 
rail as shown in plan, Fig. 2, but the operation of open- 
ing the signal draws back the slide D and the various 
pieces attached to it, including the table B; the bar 
Z raises the bent end of the lever M and lowers 
the projection Ml’, so that the wheels of the train 
pass clear of it. The position of the bar Z of this 
slide is such that the lever M is only operated when 
the projection G is free of the lever H, and as 
soon as the lever M is raised, the stop, which is 
connected to it, sets free the lever H and the counter- 
weight J brings it into a new position. When the 
fog signals are once more moved back over the rail, 
the motion of the bar Z allows the lever M to resume 
its previous position, the lever H is also forced back 
by the projection G with which it comes in contact 
as the table B advances, and the projection M! again 
assumes the position shown in Fig. 1. It will be seen 
that the contact between the projection G and the lever 
H has not caused the table B to revolve, this latter being 
locked in position by a pawl gearing into the ratchet 
wheel cast on its under side. When the fog signals 
are exploded by a passing train, which would take place 





ment produced on the lever M would release the stop 
controlling the lever H and its counterweight, the lever 
would be moved and its end would come in contact 
with one of its projections G. On the signal lever 
being thrown over and the slide D with its attach- 
ments drawn back, the table B would be forced by the 
contact between the projection G and the lever H to 
revolve until the projection cleared itself ; the amount 
of this movement corresponds to one-quarter of the 
revolution, sufticient to bring two fresh capsules into 
position over the rail. Outside the case containing the 
mechanism we have described is a small disc a; this 
disc, which is painted red, is connected by a series of 
levers to the projections G underneath the revolving 
table, and its position indicates to the signalman that 
it is his duty to replace the exploded capsules. 





Society or EnGINEERS.—At a meeting of the Society 
of Engineers, held at the Town Hall, Westminster, on 
Monday evening, the 7th October, Mr. Hy. Adams, 
vice-president, in the chair, a — was read by Mr. J. 
H. Cunningham, M. Am. Soc. & j., on ** Pin-Connected 
v. Rivetted Bridges.” The author stated that towards the 
end of the year 1884 he had made two designs forthe super- 
structure of a bridge to carry a railway across the Mary 
River in Queensland. There were to be three spans, the 
centre one being 120 ft. long, and those at the sides 
each 80 ft. in length. In the one design pin-connected 
trusses having long panels, such as are now common in 
America, were adopted, and in the other the trusses were 
of the lattice type, and all their joints were rivetted. The 
pin-connected design was prepared as an alternative in 
order to ascertain whether a structure of that kind would 
be cheaper than the rivetted one. On carefully comparing 
them, it was found that the pin-connected trusses were 
19 per cent. lighter than the rivetted ones, and that in 
erecting the work in the field, 5} rivets would have to be 
driven in the rivetted structure for every one required in 
the other. But these advantages were partly counter- 
balanced by the greater weight of the floor in the pin- 
connected bridge, and the rivetted one was selected and 
built. The author then proceeded to apply the facts 
above noted to bridgesin general. He thought they indi- 
cated that pin-connected bridges would be more econo- 
mical and more easily erected than rivetted ones, and 
American experience fully confirmed these conclusions. 
In the States, the economy of every type of bridge had 
been thoroughly tested by rival builders, and they had 
found that the best results were obtained by using lon 
panels with pin joints. Bridges of that kind were erecte 
very quickly, spans of 400 ft. to 500 ft. being put toge- 
ther in from four to six days, and 250 ft. spans in two 
days. 


ON ALLOYS OF IRON AND SILICON.* 
By R. A. HapFIeEtp, Sheffield. 


THE alloying of elements, other than carbon, with iron 
is a comparatively new field, and possesses special interest, 
not only to those concerned and engaged in the treatment 
of metals, but also to those who study the physical pro- 
perties of substances. As the properties and nature of 
alloys of carbon and iron are fairly well understood, it is 
hardly necessary to consider them here, and in order to 
narrow down the considerations dealt with in this paper 
to a practical limit, attention will be confined solely to 
alloys or mixtures of which metallic iron and silicon (fo 
the principal constituents, 

An investigation of the properties of manganese steel, 
i.e., an alloy of iron and manganese, was placed befoce 
this Institute by the author some twelve months ago, 
and its physical properties have been fairly well deter- 
mined, as compared with alloys of iron with other ele- 
ments. This was the more practicable owing to the fact 
that the manufacture of “‘ cast-iron” alloys of manganese, 
that is, ferro-manganese, had been, for some time past in a 
very advanced state. In other words, by the cheap pro- 
duction of the alloys known as rich ferro-manganese, a 
material containing 80 per cent. of manganese and 5 to 7 
per cent. of carbon, the residue being iron, has enabled 
experiments to be readily carried out by further alloying 
such rich manganese products with pure iron. 

Mr. Turner’s paper, read at the British Association 
meeting, Bath, last year, described experiments with 
steel containing from .10 per cent. to .5 r cent. of 
silicon, and the details were fully given in the Proceed- 
ings of the Institute. The writer was asked by Mr. 
Turner and the British Association Committee to investi- 
gate the effect of higher percentages of silicon, and he 
thought that the results of his inquiries might also be of 
interest to the Institute. 

The subject of alloys of iron and silicon has for some 
ears occupied the writer’s attention, but it was not until 
ately that rich cast-iron alloys of silicon, i.e, ferro- 
silicon, have been obtainable, and even now they cannot 
compare in richness of silicon with that of the manganese 
in ferro-manganese. The highest ferro-silicon yet made 
contains not more than about 18 to 20 per cent. of 
silicon. Fortunately, however, owing to the peculiar 
fact, noticed more fully further on, as to its lowness in 
carbon, this is much better fitted for experimental work, 
as compared with, say, 20 per cent. ferro-manganese. 
Such a percentage of silicon, though comparatively 
speaking not so high, is sufficient to enable a suitable 
experimental material to be made, i.¢., a resultant mate- 
rial not containing too much carbon to interfere with an 
examination of the effect of the metalloid silicon upon the 
metal iron. Thus while in the case of rich spiegel or 
ferro-manganese the carbon present amounts to some 5 
or 6 per cent., the 20 per cent. ferro-silicon, on the con- 
trary, contains comparatively little carbon—always under 
14 per cent. and often under } per cent.—so that by 
means of this cast-iron alloy, when further diluted or 
mixed with pure iron, the malleable material or steel 
produced practically contains but little carbon. The 
curious fact that ferro-silicon alloys, as they rise in 
silicon, diminish in carbon, was first noticed in some 
laboratory experiments eighteen years ago by Mr. Ed- 
ward Riley. This will be again referred to further on. 
Whilst the scope of the experiments described in the 
present paper is in no way to deal with material other 
than malleable compounds of iron and silicon with small 
quantities of iron and manganese, it may be useful to 
give some general reference to previous experiments, 

The only commercial employment of silicon with other 
metals is that of silicon bronzes. Silicon is stated to act 
upon the copper in a similar manner to phosphorus. The 
qualities of such alloys are great strength and tenacity, 
high electrical conductivity, and resistance to corrosion. 
Wire made of this material is stated to have a conduc- 
tivity of 80 per cent., and a tensile strength of about 36 
tons per square inch. 

Mr. Warren, in a recent number of the Chemical News, 
states that silicon, when in the nascent state, converts 
platinum into a brittle silicide, or by heating graphitoidal 
silicon in contact with platinum to a full red heat, com- 
bination at once takes place, resulting in a brittle regulus 
containing as high as 10 per cent. silicon, which is fusible 
at a red heat aa breaks with a crystalline fracture. 

Silver and gold are reported as not presenting any great 
affinity towards silicon, but on heating a mixture of 
potassium silico-fluoride with either silver or gold in an 
amorphous condition to a high temperature, a well-fused 
regulus of silicide of the metal may be obtained. In the 
latter instance an alloy containing 5 per cent. of silicon 
is almost as brittle as antimony. Silver when alloyed 
with 10 per cent. of silicon is stated to have a slightly 
red tint. 

Rich cast-iron alloys of silicon are now usually described 
as ferro-silicon and silicon-spiegel respectively, the latter 
containing manganese in addition to silicon. Silicious 
alloys of cast iron were usually known as glazed pigs, 
owing to their peculiar glazed appearance when fractured. 
It is curious that this very material—burnt pig, as it was 
often called, and only then made accidentally — was 
formerly thrown on one side as useless, whereas now it is 
made purposely on a commercial scale and in large 
quantities—another of the many proofs of the advantage 
of bringing scientific knowledge to bear upon industrial 
metallurgy. Such ferro-silicon, by itself, is perfectly 
useless in the refinery or puddling furnace, or for iron 
castings. The early samples of silicious iron seldom con- 
tained more than from 4 per cent. to 6 per cent. of silicon, 
but Mr. Riley, of London, in 1872, was the first to point out 








* Paper read before the Iron and Steel Institute. 
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that rich ferro-silicon was likely to play an important part 
in metallurgical industry. By means of laboratory experi- 
ments he made in the crucible mage ong containing as high 
as 22 per cent. of silicon. He also discovered that as 
silicon increased carbon decreased, until with 20 per 
cent. of the former the latter is not present in quantities 
of more than # to 1 per cent., and the greater part 
of this small amount existed as graphite. Spiegeleisen 
and ferro-manganese are the richest carbon alloys that 
can be produced, and they contain about 6 per cent. of 
carbon; ordinary cast iron rarely exceeds about 4 per 
cent., and never contains more than about 44 per cent. 
So strong, however, is the action of silicon in preventing 
carbonisation, even in the presence of a large excess of 
carbonaceous fuel, that in silicon-spiegel—an alloy of iron, 
manganese, silicon, and carbon, and notwithstanding the 
presence of a large amount of manganese—it (that is the 
silicon) has still the upper hand, and prevents, as in the 
case of ferro-silicon, carbonisation taking place. 
typical analyses of ferro-silicon, silicon-spiegel, ferro- 
manganese, and spiegeleisen may be of interest here (see 
Table I.), but for a fuller description, and of the methods 
of manufacture employed in their production, reference is 
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given to Mr. Holgate’s admirable paper on ‘‘ The Compo- 
sition of Ferro-Manganese and Ferro-Silicon made in the 
Blast Furnace.” The writer is indebted to this paper for 
the analyses in question. Four of the samples quoted 
represent spiegel and ferro-manganese, and it is interestin 

to note that, as the manganese rises, there is a clea 
increase of carbon up to as high as 7 per cent. note- 
worthy fact is, that if silicon, even in 50 per cent. ferro- 
manganese, is allowed to reach 4 per cent., the carbon is 
at once much reduced, in some cases to the low amount of 
about 24 per cent. This action is still more intensified in 
the alloys known as silicon-spiegel or silicide of manganese, 
of Aan 4 two analyses are given. From the latter it will 
be seen that, provided the silicon exceeds 10 per cent., the 
carbon is reduced to an exceedingly low poit, and that 
although manganese may be present even in comparatively 
high percentages, this is quite immaterial. This decrease 
of carbon takes place both in the combined and in the 
graphitic form, but principally in the former. A very 


valuable property of these spiegel alloys is the fact that | 
they contain practically no sulphur, the much-dreaded | 


enemy of the steelmaker. 


Taste I. 
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These analyses are from the paper of Mr. Holgate, Assoc, R.S.M., 
Darwen, on ‘‘The Manufacture of Ferro-Manganese and Ferro- 
Silicon in the Blast Furnace.” 

It will, therefore, be seen that in the blast furnace, 
somewhat strange to say, silicon cannot be reduced unless 
carbon is also present, and yet, when reduction of silicon 
occurs with the production of highly silicious iron, carbon 
is practically absent in the resultant material. The late 
Dr. Percy, more than twenty years ago, referred to this 
in his “Metallurgy,” and said that, according to his 
experience, no reduction can take place when silica and 
iron, without carbon, are heated together, even at the 


highest furnace temperature. Possibly this no now 
be accomplished in the powerful electric smelting furnaces, 
and it would be interesting to know whether alloys as 
rich in silicon as the present valuable alloys of ferro- 
manganese are rich in manganese, could be produced. If 


for them in metallurgical industry. 

Alloys or compounds of iron, carbon, and _ silicon, non- 
malleable in their nature and coming under the term 
‘cast iron,” have been ogee | investigated in this 
|country by Mr. T. Turner, of Birmingham, and the 
| results have been placed before this Institute, so that it 
| is unnecessary to do more than touch upon this matter 
| here. Great credit is due to this investigator for the 


tion indicated, as also to Mr. Keep, of Detroit, U.S.A., 
who has lately presented interesting papers on_the same 
subject to the American Institute of Mining Engineers. 





‘tion them, especially as some of the remarks apply, to 
| some extent, to the malleable ae or alloys of iron 
| and silicon now being described. th Mr. Keep and Mr, 
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made free from honeycombs and possess much greater 
strength by the addition of comparatively small amounts 
| of silicon. The latter result is one which was considered 
contrary to previous experience. If further additions 
| are made, say up to 2 per cent., the iron becomes grey, 
and at this point the maximum strength is obtained. If 
|more silicon is added, although the iron becomes still 
more grey, it also becomes weaker. By a still further 
addition a closer grain results, but the iron is even more 
brittle than in its white condition. Too much silicon also 
| produces, as in the silicon steel now — described, lack 
of fluidity and greater shrinkage. Mr. Keep thinks that 
silicon in cast iron is evidently to some extent combined 
| with the iron and carbon, but whether it exists also in 
| a form corresponding with graphitic carbon mechanically 
|mixed with the remaining mass, is a question still in 
| dispute and unanswered. As now well known, the prin- 
| cipal effect of silicon is to change the carbon from the 
|combined to the graphitic state. One point particularly 
| mentioned by Mr. Keep, and an important one, is that 
| silicon irons have always had the reputation of imparting 
| fluidity to other brands, and naturally this was at first 
supposed to be owing to the silicon added. It has now 
| been found that this is not directly so, and that it is from 
| the fact that the silicon present causes an increase in the 
quantity of graphite, and consequently a more fluid cast 
iron. Silicon is not, therefore, directly the cause, except 
by its indirect action on the carbon. 
In conclusion, on this point, as Mr. Snelus said more 
than seventeen years ago, it is generally supposed that 





so, without doubt considerable employment could be found | 


lengthy and valuable researches he has made in the direc- | 


Tensile and elongation teats of Silicon Steel, plotted from Table 1. 
= Annealed test-bars (Hadfield) on 2” lengths. 


| the absorption of much silicon tends to set free the carbon 
_in the graphitic state. - No statement more concisely ex- 
presses the influence of silicon on what is termed cas 
iron than that given some eight years ago by Mr. C. F. 
King, of Newport, U.S.A., in an_able paper read 
before the American Institute of Mining Engineers 
'on ‘*The Chemical Action of the Bessemer Process.” 
| He said it is due to the presence of silicon in pig iron 
‘that carbon is set free on cooling, and it is in pro- 

rtion to the elimination of the silicon that the car- 
oo remains chemically combined. Mr. King gives a 
'diagram showing the rate of elimination of the metal- 
loids in the process named, and it is a somewhat 
remarkable coincidence that the percentage point (1.8 per 
cent. Si) where the diminishing silicon curve cuts the 
'combined carbon and graphite curves, is exactly that 
| which gave the maximum tensile strength in the material 
;made by Mr. T. Turner, and later by Mr. Keep, in 


A few | Mr. Keep sums up so well the general results of all inves- | their numerous tests as to the effect of silicon upon cast 
| tigations up to date, that it may be well to briefly men- 


iron. The diagram referred to and given (Fig. 1) shows 
' that by a diminution in the silicon highly graphitic pig 
iron becomes rapidly mottled, and eventually white, 
‘although practically none, or but little, total carbon is 
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Turner find that white carbonaceous cast iron, which | oxidised; and this, as far as can be seen, is solely ay the 
would invariably give porous and brittle castings, are | fall of the silicon from 2.50 to 1.70 per cent. Whilst, 


therefore, Messrs. Turner and Keep show that white iron 
can be converted into mottled, and eventually grey, by 
means of additions of silicon, this diagram shows the 
converse, namely, that with silicon abstracted cast iron 
becomes mottled and eventually white. 

Outside, one might say even within, the laboratory, the 
= of the metalloid silicon or silicium are but little 

nown. No fuller details can be found than in that part 
of Dr. Percy’s “‘ Metallurgy” relating to silicon, where all 
the methods for its production on a laboratory scale are 
given. 

It is ordinarily described as a non-metal, very hard, 
dark brown in colour, a non-conductor of electricity, 
lustrous, not readily oxidised, and soluble in all ordinary 
acids, with the exception of hydro-fluoric. It is said to 
resemble carbon in its general properties ; others add that 
it exists like carbon in a pose a9 amorphous, and com- 
— or adamantine form, but this has still to be deter- 
mined. 

Mr. Henry J. Williams, St. Louis, Missouri, U.S.A., 
this year presented a paper to the American Institute of 
Mining Engineers on ‘‘The Determination of Silicon in 
Ferro-Silicons, its Occurrence in Aluminium as Graphi- 
toidal Silicon, and a Study of its Reactions with Alkaline 
Carbonates.” As the latest investigation of this kind, it 
may be well to refer to the experiments. Mr. Williams’s 
method of determining the metalloid was by means of 
fusion with sodium carbonate, the idea being to dissolve 
it as soluble sodium silicate, and leave the iron in a very 








spongy and finally divided condition, so as to be readily 
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attacked ‘by acids. He noticed some curious facts 
during fusion. As soon as the sodium carbonate was 
thoroughly melted and the heat reached its maximum, 
the reaction became very violent, bubbles of gas (carbonic 
acid) rising to the surface and bursting into flame. This 
had been noticed before by another observer making ex- 

riments of similar nature with graphitic pig iron. Mr. 

illiams was, however, somewhat puzzled, as the ferro- 
silicon with which he was experimenting was high in 
silicon and comparatively very low in carbon, yet it gave 
the same result. To ascertain why silicon acts exactly 
like carbon during the reduction, he endeavoured to obtain 
an iron entirely free from foreign elements—particularly 
carbon—while containing high silicon, but he was unsuc- 
cessful, He found the desired condition realised in the 
aluminium of commerce, most of which, in spite of its 
name, he states contains not less than 3 or 4 per cent. of 
silicon, but, of course, no carbon. He found that a large 
part of the silicon in such aluminium seemed invariab 4 
present as an allotropic modification of that metalloid, 
crystallising in fine glistening black plates resembling 
some forms of graphite, and he considered that this was 
evidently the graphitoidal form of silicon which Deville 
has cons Pow 5 in connection with aluminium, but which 
has not yet been isolated or found to exist in iron. Dr. 
Percy mentioned at length the same fact, and describes 
the material as resembling graphite from iron smeltin 
furnaces, as being hard enough to scratch glass, wit 
a specific gravity of 2.49. As regards, however, the 
form silicon may take in cast iron or steel, Mr. Keep 
considers that, whether it exists in a state corresponding 
to graphitic carbon, and mechanically mixed with the 
remaining mass, is still a question in dispute. Mr. Hol- 
gate, of havea also, in the paper before referred to, 
after making many analyses, says he has never found any 
evidence as to the existence of graphitic silicon in such 
alloys, though he has noticed some slight difference in the 
behaviour of silicon when dissolved in acids. Mr. Turner, 
in his paper some two years ago, after carefully investi- 
gating this point, both by means of experiments of his 
own and of those of Sir Frederick Abel, Mr. Snelus, and 
others, says that it may be considered that in a vast 
majority of cases, at least, silicon has only one form. 
Finally, therefore, the practical metallurgist has at present 
ey no means of readily determining this point, 
although he may have reason to think that silicon does 
vary its form in cast iron or steel. 

In metallurgical literature but little reliable information 
is to be found as to the effect of silicon upon iron. r, 
Howe, in his excellent work on ‘‘The Metallurgy of 
Steel,” gives an excellent résumé of what has appeared. 
Some fourteen years ago, in America, good results were 
promised by a process which was to use ‘‘ Codorus, or 
silicon ore,” as it was termed. This was to dephosphorise 
or neutralise the phosphorus in the metal under treat- 
ment. Only a few years back the writer had reason to 
investigate this matter in America, but found that this 
so-called puddled silicon iron or silicon steel contained no 
silicon. The whole matter was happily summarised b 
the well-know metallurgist Holley, of America, who said, 
or rather sang of it: 


** There was an old man of Codorus, 
Who said he took out the phosphorus, 
So the iron he puddled, and with chemicals muddled, 
But the puddling took out the phosphorus.” 


Referring now to the consideration of’ silicon alloyed 
with the metal iron, the common belief has been that steel 
which has to be used in its forged state should contain 
practically none, or as small an amount as possible. Any 
quantity exceeding .10 per cent., or up to .20 per cent. at 
most, has been considered to be highly injurious. ‘‘Give 
a dog a bad name ” is well illustrated in the present case, 
as will be seen from the results and tests given. At any 
rate, it may be safely said that silicon has se blamed in 
a somewhat hasty manner. This blame may be well 
deserved in alloys of carbon, silicon, and iron, as such 
alloys, as regards ductility, have no doubt proved un- 
reliable and of little value, but the blame has been put at 
the door of silicon, whereas it is now proved that silicon 
alloyed with iron, provided carbon is absent or only pre- 
sent in small amounts, gives good tests as to tough- 
ness and malleability. It will be seen that 14 or even 
2 per cent. may be present, and yet the material may 
possess 25 to 30 per cent. elongation; whereas the same 
percentage of carbon alloyed with iron would give a pro- 
duct barely malleable and one possessing but little a si 
gation under tensile stress. Whilst, therefore, the 
common belief that alloys of carbon, silicon, and iron are 
brittle or even dangerous is quite correct, the cause is not 
due to silicon only, but to the combination of silicon with 
carbon and iron, a case parallel to some extent to that 
pointed out by the well-known Terre-Noire Company’s 
experiments, where it was proved that phosphorus may 
be present in iron provided the carbon is low and the 
manganese high, a fact (that is, as regards phosphorus) 
still more prominent in wrought irons. As also pointed 
out by Mr. Howe, ‘‘silica is often mistaken for silicon ; 
who knows how far it is responsible for this metalloid’s 
bad name?” This was actually noticed by Mr. Turner in 
test bars of steel containing comparatively low percen- 

s of silicon, that is, under .5 per cent., much of the 
silicon present being in the oxidised condition. 

Also, according to M. Gautier, there is a difference 
between steel made with silicon only and that with silicon 
and manganese, i.¢., between a product made by adding 
ferro-silicon (carbon, silicon, and iron alloy), and that 
with silicon spiegel (carbon, silicon, manganese, and iron 
alloy), and he mentions the following interesting experi- 
ment by his then colleague, M. Pourcel. 

In a porcelain tube were placed two receptacles, one 
holding steel made _by adding ferro-silicon only, and the 
other steel by an alloy of silicon spiegel. A current of 





chlorine was passed until all the iron was removed in the 
state of chloride. It was then seen that in the first recep- 
tacle there remained a network of silicate of iron, preserv- 
ing the original formation of the piece, whilst steel by 
silicon and manganese alloy left no residuum. Also that 
such steel with no manganese was red-short, lacked 
fluidity, and possessed other defects. The writer has, 
however, not noticed such difference in the material now 
described, which in its molten state pours well, the 
ingots forging easily, and up to 2 per cent. silicon the 
ductility in the testing machine being very good. 
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However, as suggested by Mr. Howe, possibly silicon 
may enter into different combinations in steel, some pro- 
moting, some impairing ductility and malleability. In 
favour of this is the fact that so many well-known 
scientists and metallurgists have utterly condemned in 
forged steel the employment of silicon, even if present in 
sinall amounts. Such strong opinions would not be ex- 
pressed without good grounds, and a reasonable explana- 
tion for the apparent discrepancy noticed by different 
observers seems to some extent to in the direction 
named. At any rate, the samples described in this paper, 
and containing up to 2 per cent., present a remarkable 
ductility and toughness both in the bending and tensile 
specimens. 

The writer wishes it to be understood that he does not 
claim that silicon should take the place of carbon, Smaller 

uantities of carbon produce the requisite hardness and 
different tempers required in the industrial application 
of steel, and, in fact, silicon alone does not produce a steel 
that will harden by ogee thus in this respect 
resembling manganese steel. Still it is a somewhat re- 
markable fact that a steel (specimen C., Table II.) con- 
taining 1.60 per cent. of silicon, a metalloid ordinarily so 
much distrusted, stretched 35.10 per cent. (on 2in.) with 
54.52 per cent. reduction in area, and a test bar from the 
same material, tested by Professor Kennedy, gave 24.30 
per cent. (on 10 in.) with 58.30 per cent. reduction in area. 
Also had not the specimen D., tested by Professor 
Kennedy, broken in the threads (the diameter of the bar 
over the threads being only .93 in. against .898 in. of the 
tested part of the bar, too small a difference in the hold- 
ing part), no doubt his test would have confirmed the 
writer’s, that a material with even 2.13 per cent. of silicon 
can elongate 36.50 per cent. on 2in. (equivalent to about 
27 per cent. on 10in.) with 59.96 per cent. reduction in 
area, So that whilst it may not be advisable to use 





silicon as a hardener in making steel, it is important to 
have proved that the brittleness noticed in ordinary so- 
pend silicon steel is due rather to the combined presence 
of the two hardeners, silicon and carbon. It may be here 
mentioned that the ductility noticed cannot be attributed 
to manganese, which was only present in small quantities, 
about .20 per cent. to .30 per cent. 

The material employed in these experiments was made 
by melting in cousins good wrought-iron scrap, low in 
sulphur and phosphorus, to which was added in varying 
and increasing quantities rich ferro-silicon containing 20 
per cent. of silicon. The ingots, 24 in. square, were re- 
duced by forging in the ordinary method to 1} in. square 
billets, then rolled down to bars 1} in. diameter. 

The effect of silicon upon iron is as follows: 1. In its 
forged condition. 2. In its cast condition. 

1. Forged condition. The forge reports that the material 
A (Table IT.) (.24 per cent. Si) did not forge well, cracking 
somewhat whilst being hammered, but all the other 
samples, B to H (.79 per cent to 5.53 per cent. Si), when 
forged at a fair yellow heat, required no special care, thus 
clearly showing that silicon, even up to as high as about 
6 per cent., does not destroy the malleability of the metal 
iron. Upon, however, exceeding this percentage the 
material is red-short, crumbles at a low heat, and not- 
withstanding the low percentage of carbon present (.25 
per cent.) becomes aes species of castiron. It should 
also be here mentioned, that if the carbon had been higher, 
the point at which malleability ceases would have been 
with a much lower percentage of silicon. Nor issuch red- 
shortness removed by the addition of manganese, 

It — also be here mentioned that no return of strength 
takes place by a further addition of silicon, as is so 
cee characteristic of manganese steel. Any further 
addition merely increases its resemblance to silicious cast 
iron. Nor do gradually increasing percentages, as is the 
case with manganese steel, destroy the magnetic pro- 
perties of the alloy, a7 per cent. material seems quite as 
susceptible as ordinary iron or steel a. 

As regards the results of the mechanical tests on this 
steel in its forged state, these are so fully detailed in 
Table II. (Tensile and Bending Tests) Table III. (Com- 
pression Tests), and Fig. 2, that it is only necessary 
to add a few remarks here. 

Apparently silicon, up to 14 or 1# per cent., added to 
iron, although increasing the limit of elasticity and rais- 
ing the tensile strength, does not impair ductility ; but 
after this the further increase of tensile strength noticed 
is only obtained with a serious loss of ductility. Appa- 
rently there is no sharp line of demarcation, but after ex- 
ceeding about 14 to 2 per cent. further slight increases 
cause great changes in the characteristics of the material. 
In this respect, therefore, its action rather resembles that 
of carbon, in contradistinction to the action of manganese, 
of which larger amounts are required to effect similar 
changes. 

The fractures from the tensile test bars, up to ‘‘D” 
specimen (2.18 percent. Si) are silky, after this completely 
and coarsely crystalline. Asin the specimens in the cast 
state, neither annealing nor water-quenching seem to have 
any effect on the structure. 

he annealed flat bending pieces, 4 in. wide by } in. 
thick, gave good results, specimens A, B, C, and D (.24 
per cent. to 2.18 per cent. Si) bending double cold with- 
out fracture, more like soft steel, and after being bent 
double the pieces were flattened close together cold with- 
out showing signs of fracture. Specimen E (2.67 per cent. 
Si) also bent double cold, but broke in the radius with 
the last blow. F (3.46 per cent. Si) was much stiffer, 
bent only to a right angle. G and H (4.49 per cent. and 
5.53 per cent.) would noi bend at all, and were exceedingly 
brittle. These bending tests were confirmed by Mr. 
Turner’s experiments with bars of the same size. Up to 
D specimen the samples bent to an angle of 180 deg., 
with 3 in. radius. : 

Pieces from the bars used for bending tests were also 
tested for weldability, but entirely without success. The 
writer’s experience has always been that silicon is quite 
fatal to welding, notwithstanding that the contrary 
might be expected from the fact that silica is of such 
material assistance in welding wrought iron. 


(To be continued.) 





AMERICAN BripcE Burtpinc.—A number of iron 
bridges will be built this year by the Louisville and Nash- 
ville Railroad Company. Contracts have been let to the 
Louisville Bridge and Iron Company, the Detroit Bridge 
Company, the Schiffer Bridge Company, of Pittsburg, 
and the Phenix Bridge Company, of Pheenixville, Penn- 
sylvania. 





LarGe Cana in SwEDEN.—The Widtskofle Canal, in 
Sweden, has just been completed. It has been made for 
the purpose of laying dry vast areas within Widtskéfle 
and three other parishes; its length is about 23 miles 
and has an average depth of between 9 ft. and 10 ft. 
Eight iron bridges have been built over it, and one stone 
bridge, besides a combined bridge and sluice, where the 
canal reaches the sea. 





CatTaLocuEs.—The Unbreakable Pulley Company, of 
Ardwick, Manchester, have sent us a ‘‘ Treatise on the 
Economical Transmission of Power, with an Appendix 
containing Full Dimensions and Prices of the Articles 
Descri therein.” This volume is a goed deal more 
than acatalogue. It contains formule for the calcula- 
tions of the strength of shafting, wheels, belts, and the 
like, and some very good advice about erection and lubri- 
cation. Every millowner will find it worth his while to 
procure a copy. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiLteD By W. LLOYD WISE. 


CTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
oo UNDER THE ACT OF 1883. 


The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, t 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. i 

Copies of Specifications may be obtained at 38, Cursitor-street, 
“‘Phancery- Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the p a complet - 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


SHIPS, &c. 


8572. W.R. Hayes, London. Improvements relat- 
ing to and in the Means Employed for the Ventila- 
tion of Ships, (sd. 1 Fig.) June 11, 1888.—'The device con- 
sists of a tube A adapted to an opening a formed in the ship’s side 
above the water line. Within this tube is disposed a piston B, 
having a piston-rod b whose upper part is hollow. In this rod 
takes the end of a rod C attached to a sluice valve-like glazed door 
or shutter D, working within a casing, and used for closing the 
port or scuttle E, when operated by the action of the waves 
beneath the piston B. A plug eis adapted toa hole in the tube 
A to allow of access to, and removal of, the cottar d which secures 
the valve-rod to the piston-rod. Suitable provision is made to 
reduce the friction of the shutter D to a minimum, and at the 








same time to insure a water-tight joint. In calm weather the 
piston B and attachments would be at the bottom of the tube A, 
as shown, hence the port E would be open; and in order to 
utilise, for ventilating purposes, the reduced motion imparted to 
the piston by the wash of the sea against the ship's side, the 
cottar d or equivalent is removed, thus allowing of the free 
movement of the piston, relieved of the weight of the sliding 
sluice valve D. This reduced motion is utilised to pump out 
vitiated air and injurious vapours from the different parts of 
the ship to which the appliance is adapted, by means of the ducts 
or channels F, which are provided with the requisite check and 
delivery valves f, f1, and thus serve as a supplementary means 
of ventilation apart from that effected through the ports and 
scuttles E. (Sealed June 25, 1889). 


9508, W. France and R, Morgan, Govan, Lanark. 
Improvements in and relating to Telegraphing 
Apparatus Used on Board Ship. (8d. 3 Figs.) June 
29, 1888.—In the annexed drawings, Fig. 1 is an elevation of special 
sound signalling fittings for giving an extra signal only when the 
engines or helm have to be reversed, as applied to an ordinary dial 
apparatus A, with duplex index pointers Al, A?; Fig. 2 shows a 
modified form of sound signalling fittings as applied to the same 








apparatus, with the dial removed and the gong F shown in section ; 
and Fig. 3 is a view at right angles to Fig. 2. Under one arrange- 


ment the alarm consists of an alarm bell a, in addition to the 
usual bell F used for giving a notice before every order of the 
instrument A, secured to a spring al, and either mounted on a 
bracket a?, or a stud, as 611, Figs. 2 and 3, with a bell-crank lever 
b connected to it, and fulcrumed on the bracket, and having one 
arm connected by a light rod b° to the spring hanger of the bell, 
while the otherarm is actuated so as to ring the bell bya motion from 





its normal position. A reciprocating rod ¢ passes through studs 
cll on the Soabes, and is provided with a tappet cl so as to 
actuate the bell-crank and ring the bell. This mechanism is 
mounted close to the receiving instrument A in the engine-room, 
and has one line of the chain B! connected by hooks to the 
opposite ends of the rod c, so that when the officer on the bridge 
shifts the lever Al from the “ahead” side to the “‘ astern” side, 
or vice versd, he moves the chains B!, which turn the front 
wheel B, spindle B’, and pointer A?, and cause the tappet c! to 
actuate the bell-crank b, and thus ring the bell. The tappet cl 
is so set in relation to the bell-crank and to the position of 
the pointer A? when in its stopped position, that it will alway: 
clear the arm of the bell-crank as the orders to “‘ easy,” ‘‘ half,” 
and ‘‘ full speed” are given, after sounding the alarm a for the 
reversing of the engines ; and also give a good free motion of the 
inter A? near the stopping position on either side to ‘stand 
y,” or‘ finished with engines,” without ringing the alarm bell a. 
(Sealed June 25, 1889). 


10,323. J. Cosens, Hythe, Hants, Releasing Gear 
for Ships’ Boats, Applicable for other Similar Pur- 
poses. (8d. 3 Figs.) July 17, 1888.—This invention consists 
of two hooks fastened together by a pin, and so weighted at the 
upper ends that on the strain of the boat being removed they will 
instantly free themselves thereof. The lower ends of the hooks 
are so formed that any weight must clear itself, and also in hook- 
ing on, one hook must close on the other instantly on strain being 
applied. To the head of the one is applied a safety stop, through 
which a pin is passed, going through a hole in the head of the 
second hook to prevent them becoming unhooked. To the safety 
pin is attached a lanyard which enables one man to free both ends 
of the boat at the same time, either by hand, or in the case of 
large boats by a crank or lever fixed in the boat, to prevent the 
danger of one end of the boat being free and the other not. (Sealed 
June 25, 1889). 


12,798._P. V: and J. N. Revueltas, Mexico, Im- 
proved Electrical Sounding Ap tus, (6d. 4 Figs.) 
September 14, 1888.—The object ot this invention is to construct a 
simple and effective electrical device for taking soundings. It 
consists in the combination of a metallic vessel, a central tube of 
non-conducting material having at its ends electrical conductors, 
a body of mercury placed in the non-conducting tube, heavy 
material surrounding the non-conducting tube and filling the 
metallic vessel, a cap closing the vessel, and an electric cable con- 
nected with the cap and with the conductors at opposite ends of 
the non-conducting tube. The vessel with its contents is suspended 
and maintains a vertical position below the bottom of the vessel, 
and when it strikes a reef or high bottom it turns upon its side 
and the mercury establishes electrical communication between 
discs, which close the upper and lower ends of the mercury tube, 
thus causing the alarm to be given on board the vessel. (Sealed 
September 17, 1889). 


14,911. J. Broady, Myton Gate, Hull. Improve- 
ments in Means for Raising Sunken Vessels, (8d. 9 
Figs.) October 17, 1888.—The means employed consist, according 
to this invention, in the adaptation to the frames of vessels of a 
number of lifting frames or belts disposed at certain distances apart 
and extending from the keel up the sides and above the deck of the 
vessel ; and in combination with these lifting frames or belts the 
employment of screw plugs, formed of lignum vite, brass, or other 
material or metal, fitting into screwed holes formed in bosses on 
the frames or belts. In the event of a vessel sinking, the divers 
remove these screw plugs and replace them with eye-bolts to which 
chains or cables are shackled. (Sealed June 25, 1889). 


17,138. R. Hamilton, Burnham Market, and J. 
Walker, Norwich, Norfolk. Improvements relating 
to the Propulsion and Steering of Ships and to 
Apparatus therefor. [8d. 5 Figs.) November 24, 1888.— 
This invention relates to the pee ere and steering of ships by 
means of jets of water. a is a spherical or other shaped chamber, 
at the stern of the vessel, having an orifice b formed therein. c is 
acylinder, located in the chamber, and d a piston working therein 
and having arode. A diaphragm / carries the cylinder, and, with 
the piston, serves to divide the chamber @ into two compartments 
al, a2, and the orifice b into two portions b1, b?, or nozzles. The 
operation is as follows: Assume the piston to be travelling in 
the direction indicated by the arrow in Fig. 3, the water will be 
ejected from the upper part of the cylinder and the compartment 
a! through the opening )! in the form of a jet, and at the same 
time the water will be drawn through the opening b? into the com- 











partment a? and the lower end of the cylinder. On the return 
stroke the water is ejected through the opening b?, and drawn 
into the compartment a! through the opening U1. In this manner 
a continuous succession of jets of water are ejected from the upper 
and lower compartments of the chamber b alternately, so long as 
the piston is kept in motion. To effect the steering of aship, the 
chamber a is ted on an axis in a frame g, the rod e serving as 
one centre, while the step h serves as the other. The rotation of 
the chamber is effected by means of a wheel 7 and a windlass j, 
which carries a chain k, passing under guide pulleys 7, and around 
the chamber in a groove m, to an arm n, to which it is 
secured. The piston may be operated from the crankshaft 0 of the 
engine, and to allow of the oscillation of the cylinder, the frame g 
is provided with trunnions p mounted in bearings, so that the 
oscillation of the chamber will not interfere with its rotation for 
steering purposess. (Sealed June 25, 1889). 


RAILWAY PERMANENT WAY. 


6050. A. Davies, SangeeeGh, RAW. An prepoewes 
Means of Preventing Bolts, ws, and Nuts from 
beco: Loose, [ 4 Figs.) April 23, 1888.—The nut is 
made eccentric, one side of it being made heavier than the other. 
The nut thus formed is screwed on to a horizontal or any in- 
clined bolt, so that the weightier side tends by gravity to advance 











the nut on the screw, and tighten the joint. It is aided in this 
operation by the combined effects of vibration and wear, so that 
the weightier side of the nut shall always be situated on the down 
turn. These nuts are made in a number of grades, the difference 
between which being simply in the cutting of the thread, which is 
commenced at a different point in each one. (Sealed October 26, 
1888, 


6680, G. E. Vaughan, London. 
Nova Scotia.) Improvements in El ys. 
[8d. 4 Figs.) May 4, 1888.—This invention consists in mounting 
and connecting the conductors in grooves formed in the upper part 
of insulators. Fig. 1 isa transverse section and Fig. 2 a horizontal 
section of a conduit showing two conductors and corresponding 
insulators. A is a cast-iron conduit, and @ the usual slot therein 
for admitting the arm of the contact, a? being adrain. The floor 
of the conduit is constructed of a number of transverse bars a!, 
into which are screwed, by jam nuts 6!, the vertical pins b, which 
carry the insulators B formed of glass or porcelain. Each con- 
ductor C, or a flange on the underside thereof, is received in an 
undercut or dovetail groove formed in the top of each insulator 
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B, and there secured by means of a metallic wedge or key ¢, the 
conductor being first placed in position in the groove, and the key 
then inserted between the parts and bolted to the conductor. To 
allow for the expansion and contraction of the conductor, longi- 
tudinal slots C! are formed in each section thereof to receive the 
bolts cl for securing the key ¢ and conductor C together, thus 
allowing a slight longitudinal movement of the sections of the 
conductor. In laying the conductor the various sections are 
arranged so that the joints will occur at the insulators, as shown 
at Fig. 3, thereby obviating the necessity for any other electrical 
connector than the key. The floor of the conduit being made with 
frequent openings, there will be no danger of a short circuit from 
one conductor C to another, or from one insulator B to another by 
reason of the presence of water. (Sealed June 25, 1889). 


5279, C, Hird and W. Howarth, Shipley, Yorks. A 
Trapeze Railway. (8d. 6 Figs.) April %, 1888,—Thi 
trapeze railway consists of a wire cable or rail supported on two 
or more uprights and provided with a suitable departure stage, 
and a pulley running on the cable, the whole being arranged so 
that the pulley may be propelled by the force of gravity. In order 
to prevents accidents, a cushion is provided at the end of the rail- 
way, should the velocity of the pulley be more than that required 
for its proper action. (Sealed June 11, 1889). 


7982, J. W. Armstro: Hereford. An Improve- 
mentin Fish Joints for Ways. ([4d.) May 31, 1888. 
The object of this invention is to prevent the wearing of the bear- 
ing surfaces between the fishplates and the rails, and thus to pro- 
vide a practically unwearing joint. For this purpose there is in- 
terposed between each fishplate and the rails to which it is applied 
a packing, such as compressed paper or millboard. This packing 
material, when subjected to the squeeze resulting from screwing 
up the nuts of the fish-bolts, yields so as to allow the protube- 
rances on the metal surfaces to become imbedded in it, or to 
become bulged so as to fill up the hollows in the said surfaces, and 
there will be no rubbing action of metal upon metal to cause the 
objectionable wear and consequent looseness, (Sealed June 11, 


11,791. W. Lindsay, Middlesex. Improve- 
ments in Fastenings for Railway Rails. [(d. 2 Figs.) 
August 15, 1888.—The lower. parts of the two fish-plates are shaped 
so as to make them embrace the foot of the rail, and the bottom 
of each is formed into a hook. These hooks take hold of the two 
sides of a plate which runs along beneath the rails, forming a con- 
nection holding the two fish-plates together. pecan this plate 




















is made of a Y form, the angle of the Y lying against the bottoms 
Pig 2. Fug! 
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of the rails. By making the plate of this form it acts as a spring, 
thus compensating for wear. In order to still further compensate 
for the wear of the parts, a groove is formed along the plate 
where it rests against the bottoms of the rails, so that a key or 
keys can be driven in between the rails and the plate, A indicates 
the rails, B are the fish-plates, and C is a plate hooking on to the 
bottoms of the fish-plates, as shown in Fig. 2. D isa key which 
can be inserted between the plate C and the rails. (Sealed 
August 13, 1889). 


RAILWAY ROLLING STOCK, 


2120. B, Heimsoeth, Coblenz, Prussia, Improve- 
ments in or Connected with Automatic Railway 
Coup! (8d. 13 Figs.) February 6, 1889.—The coupling 


acts, according to this invention, in such a way that by the forcible 
contact of the carriages against one another, an automatic coup- 
ling is effected by means of a peculiar catch mechanism, ar- 
ranged in such a way that the coupiing arrangement can be ren- 
dered imperative, so that only when in shunting the uncoupling of 
the carriages takes place. The coupling is applied to carriages 
provided with a continous main draft bar, and is arranged in such 
a manner that when applied to a carriage, such carriage can be 
coupled to another carriage provided with a different coupling 
arrangement, such as the ordinary coupling. The apparatus 
consists of a vertical hook on one carriage adapted to engage 
with a horizontal hook on the other carriage, by means of sprin 
buffers, one of which is connected with the vertical hook an 
actuates the same by means of a lever and connecting-rod, and 
which by releasing a catch leaves the horizontal hook bar open to 
the influence of a spring which by means of a rod and bevel 
wheels draws in the said hook and gives tension to the coupling. 
(Sealed May 21, 1889). 
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7500. E. H. Birley, Manchester, and T. H. White, 
Salford, Lanc. Improvements. Connected with 
“ Automatic” Vacuum Brakes Used on Railways. 
(lid. 5 Figs.) May 22, 1888.—According to this invention ,the 
small air ejector used for maintaining the ordinary vacuum is 
dispensed with, the vacuum being maintained by the injector 
used for supplying the boiler of the locomotive with water. A is 
the injector supplied with steam from the boiler a by means of the 
pipe 6, provided with a valvee. J, Fig 2, are the overflow open- 
ings which communicate with a chamber g having a passage h 
which is at times closed by a valve j. The passage h communicates 
with a chamber k, which communicates by a passage k with the 
overflow 1. The valve m, of the chamber g, at times closes an 
opening n, communicating with the train pipe o by a pipe ol, Pass- 
ing through the casing C is a screw-threaded spindle 7! engaging 
with threads formed in the casing. This spindle has a handle /* 
by which it may be rotated and caused to act upon and close the 
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valve j. So long as water is being delivered to the boiler by the 
injector A, a vacuum will be produced in the chamber g, the valve 
m will be raised, and air be drawn through » from the pipe o, 
thereby producing a vacuum in the pipe by means of which the 
brakes of the train may be operated. When from any cause water 
escapes from the overflow f, a vacuum will cease to be formed in 
the chamber y, and the valve m will close the opening » and pre- 
vent air, water, or steam escaping from g into the train pipe o. 
Water, air, or steam — from the overflow f will raise the 
valve j and pass through / into the chamber k, through the passage 
k!, and into the overflow pipe 7. When the injector A again com- 
mences to deliver water to the boiler, a vacuum will again be 
formed in the chamber g, the valve j will close the passage A, the 
valve m will be raised from the opening », and air will again be 
drawn by the injector from the train pipe o. If the injector be 
not working, the “large ejector” may be employed to maintain 
the necessary vacuum in the train pipe, and in such cases no 
small ejector is required. (Sealed June 11, 1889). 


7740. C. W. Spong, West Croydon, Surrey. A Sup- 
plementary Door Fastener for Railway Carriages. 
{8d. 3 Figs.) May 26, 1888.—-This invention consists in the use 
of crossbeams @ balanced on the top of the roof of a railway car- 
riage, similar toa pair of scales. From the end of each beam a 
bar of iron 6 runs the whole length of the carriage in front of the 
doors, a few inches from the side of the roof, so that when fixed 
it has the appearance of the pump handle of a manual fire engine. 
The crossbeams a are lifted so as to leave the doors free to be 
opened at a proper place for alighting. This is done by wire or 
other lines C running the whole length of the train, on the top of 
the roofs, passing through supports fitted with rollers d, one line 
on each side passing under the beams so as to raise the one or the 
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other as desired by the guard of the train. These lines are 
fastened to drums E or other contrivance in the brake van, and 
are made taut or slackened a3 occasion may require. When one 
line is taut the other is slackened, so that immediately a train is 
leaving a station the bar b of the alighting platform side falls down 
across the doors and windows, and the other side is raised by the 
guard drawing the line tight by movement of the drum lever and 
hauling gear E fitted in the brake van. When the train arrives at 
the proper place for passengers to alight, all the carriage doors are 
simultaneously set free to be opened by the passengers or 
porters, but no passenger can open the doors of the platform side 
unless and until the guard releasesthem. (Sealed August 6, 1889). 


9609, C. W. H and J. S. Valentine, Bur- 
lington, N.J., U.S.A. Improvements in Locomotives. 
(sd. 4 Figs.) July 2, 1888.—This invention relates particularly 
to the fireboxes of locomotives. i'rom the top of the furnace 
opening B a transversely arched hollow baffler-plate I_ constructed 
of copper is arranged to project inward and downward to near the 
normal level of the fuel on the grate D, for deflecting the air upon 
the fire and consuming the gas and sparks produced thereby. 
The outer end of this plate I is formed with a hollow flange I’, the 
closed chamber of which forms an extension of that in the baffler 
plate. To opposite sides of the hollow flange are attached short 
tubes, communicating with the interior thereof, and connected by 
unions ? with short bent tubes, fixed to the furnace wall Al, and 
communicating with the boiler, the short bent tubes being pro- 
vided with a cock K?. F is one of the feed pumps, and G one of 
the injectors. When the boiler is fed by the injectors G, by 
closing the cocks N2 and opening the cocks M?, the water drawn 
from the tank through the pipes H and Q will be discharged 
through the — M and tubes L! into the 2 me yg and 
thence through the short bent tubes, before mentioned, into the 
boiler, so that the desired circulation through the baffler-plate 
will be obtained. When the boiler is to be fed by the pumps F, by 
closing the cocks P? to P, and opening them to O, and opening the 
cocks 02, the water drawn from the supply pipes H and R will be 
pumped through the pipes O and M, and tubes L!, into the baffler- 





late, and thence as before tothe boiler. By closing the cocks 
2 and O02, and opening the cocks N2 and P2, the injector and 
ow may be caused to feed directly into the forward part of the 
iler. To guard against the steam generated in the baffler-plate 






Fig! 


forcing the water back in the feed pipes M, before the injectors or 
pumps are set to work, each of the pipes M is provided with a 
check valve, located near the cocks M? of the said pipes. (Sealed 
August 13, 1889). 


10,103. E. J. London. Improvements in 
Gpementes for Coup: and Uncoupling Railway 
agons, (8. 3 Figs.) July 11, 1888.—This invention relates 
to improvements on the apparatus for coupling and uncoupling 
loose railway =e for which Letters Patent No. 9267 of 1887 
were granted, and the main object of this invention is to provide 
for rolling stock having spring buffers, in which there is a large 
variation in the distance between the ends of adjacent wagons. 
If the jib or arm A be of such radius that it will reach far enough 
to operate when the buffers are out to their full extent, it will 
liable to strike and injure, or be injured by, the end of the 
adjacent wagon when the buffers are compressed, and to guard 
against this the jib or arm is mounted so that, in addition to the 
slewing motion, its free end shall be free to swing or move upwards 
and backwards when struck by the end of the adjacent wagon, and 
thereby avoid injury. For this purpose the pivot a of the jib is 
mounted in a bracket D bolted to the headstock, the bracket being 
so formed that the pivot a whilst free to revolve, is also free to 
rock in its bearing and describe a segment of a circle. The pivot 
is held by an upper bearing d and has a shoulder a! which rests on 
the top of the bracket. The lower one d! is a half bearing embrac- 
ing the pivot on the rear side, the bracket being hollow and open 
on the front side so as to leave the pivot free to swing forwards, 
when the jib is rocked on a horizontal axial line. An upwardly 
and rearwardly projecting horn E acts as a stop to limit the out- 






































ward slewing motion of the jib and arrest it when its outer end is 
exactly in the centre line of the wagon, and, therefore, directly 
over the coupling hook of the adjacent wagon. The modification 
illustrated in Fig. 3 consists in attaching both ends of the chain B, 
by means of which the operation is performed, to the end link C 
of the coupling, so that by pulling the member of the chain which 
runs over the sheave at the jib head, the coupling link is detached 
from the hook of the adjacent wagon, and by then pulling the 
other member of the chain, which runs direct to the coupling link, 
the latter is drawn away from above the coupling hook with 
greater certainty. (Sealed July 23, 1889). 


MISCELLANEOUS, 


17,961, A. Post, Eilpe, Prussia. Improvements in 
Belt Couplings. (Sd. 3 Figs.] December 8, 1888.—The coup- 
ling comprises two leaves A, B, hinged together at a, and two 
separate counter-plates C, D, the leaves bearing from the outside, 
and the counter-plates from the inside, on the belt ends. These 
leaves and plates are fastened together on the ends of the belt by 
screws, passing through the belt; and for increasing their grip 











on the belt, their bearing surfaces are provided with angular corru- 
gations. c are linings of leather fixed to the plates C, D by means 
of pins or spurs formed upon the latter. Both the leaves and the 
counter-plates are curved in the manner shown, a suitable cavity 
being thus produced in the plates C, D for receiving the lining c, 
while at the same time this curvature causes the portions d of 
the belt, being close to the parts of the coupling, to be p 

against the pulley. In the coupling shown in Fig. 3, each part 





consists of two leaves A, Al and B, BI, and of the respective 
counter-plates C, C1 and D, D1; the leaves of either Ee being 
hinged together in like manner as the leaves A and B. is coup- 
ling is designed to be used with belts serving for the transmission 
of very considerable forces. (Sealed August 6, 1889). 


8884, Sir W. Vavasour, London. Improvements in 
spetage and Spring Wheels, both for Vehicles and 
es Running on Wheels and otherwise. [8d. 

5 Figs.) June 18, 1888.—The object of this invention is to con- 
struct or arrange springs for vehicles or machines running on 
wheels in such positions and manner as to counteract a force, 
resistance, or impact when imparted, or received from any direc- 
tion. Fig. 1 is a vertical cross-section of a wheel having a 
fixed axle which may be secured to the body of the vehicle 
without ~ or spring intervening. The axle extends 
beyond the iy of the vehicle and passes into an axle-box B on 
the outside, and surrounding which is an inner felloe or ring C ; 








there is an intermediate space between the axle-box and the ring, 
the axle-box being connected and held centrally within the ring 
C by means of springs D. There are described six springs of flat 
form, three being arranged near each face of the ring C, so as to 
break joint, allowing the axle and its box to have a resilient 
action in every direction. Figs. 2 and 3 show an application 
of three coiled springs D of pyramidal rectangular form, fixed 
by clamps to the ring C and axle-box B. From the outer 
periphery of the ring C to which they are secured, there extend 
the spokes E meeting the outer felloe or rim F to which their 
outer ends are fixed ; the spokes may be of any approved form or 
material, and may be fixed as desired, those shown being of metal, 
and such as commonly employed in wheels manufactured for 
velocipedes. (Sealed August 6, 1889). 


9325. W.P. Thompson, London, (W. E. Smith, Wash- 
ington, D.C., U.S.A.) Improvements in or relating to 
Pedals for Bicycles, cycles, and Kindred Ma- 
chines, (8d. 6 Fiys.] June 26, 1888.—This invention consists in 
placing the bearing surfaces for the foot of the rider at an inclination 
from the horizontal, their outer ends being higher than the inner 
and also in the construction of the parts constituting the ball 
bearing. d represents the central spindle of the pedal, and dl 
the two end plates loosely encircling the spindle, and rigidly 
connected by two crossbars d? attached to the plates. Each 
of the crossbars d? is covered by a foot-piece d3 of rubber 
made of tapering form externally with its greater diameter at the 
outerend of the pedal. The advantage of this inclination is that 
the bearing surface for the rider's foot is thus placed at right 
angles, or substantially so, to the longitudinal axis of the rider’s 
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leg. As regards the details of the pedal frame bearing, it will be 
seen that each of the plates d1 is provided with a cavity d4 in its 
outer face. This cavity presents a flat vertical face containing an 
annular concentric groove d5 of a semicircular form in cross- 
section, to receive the series of anti-friction balls d6, The spindle 
d is made of tapering form with a collar d7 at its inner end, and 
a threaded neck d8 at its outer end. Against the outer face of 
the collar d7 is seated a hardened steel ring d9, fitting loosely 
within the recess d4, and having on its inner face an annular 
groove d10 to receive the outer sides of the balls. At the outer end 
of the pedal is secured upon the spindle a steel ring d21, corre- 
sponding in form and construction with the plate d9, and adapted 
to enter the recess in the outer plate d!, and receive the balls. 
This outer plate d!1 is confined in position by a cheek nut d!?, 
screwed upon the spindle. (Sealed August 6, 1889). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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TRAIN LIGHTING BY ELECTRICITY. | 

Amone the numerous papers read before the 
International Railway Congress recently held at | 
Paris, few, if any, possessed as much practical | 
interest and importance as the joint communi: | 
cation of M. E. Sartiaux, chief engineer to the | 
Telegraph Department of the Northern Rail-| 
way of France, and M. L. Weissenbruch, engineer 
to the Belgian Post and Telegraph Department. 
This paper, which is of great length, deals with the 
present development in the applications of elec- 
tricity to railway service, under the three special 
headings of lighting trains, and stations, and in 
working brakes. The subject has already been 
brought before the Congress at its meetings in 1885 
and in 1887, but since the last date progress has 
been so rapid and the work of the last two years so 





hours per kilogramme of total weight of battery. In 
a recent but not sufliciently tested type the duty has 
risen to 20 ampére-hours per kilogramme of plate. 
Experience, extending over a long time, on the Penn- 
sylvania and the Boston and Albany Railroads, 
goes to prove that a practical minimum efficiency 
of from 60 to 65 per cent., witha discharge capacity 
of 10 ampére-hours per kilogramme of electrode, 
may be steadily relied on. As it is more easy to 
apply reflectors to incandescence than to oil lamps, 
those from six to eight candles appear to give sufti- 
cient light, and preference is given to types of from 
23 to 28 volts. With such a potential a current of 
from .6 to 1.3 ampéres is sufticient, and as the dis- 
charge electromotive force of each element varies 
from 1.95 to 1.75 volts with a normal current, the 
number of accumulators required for an installation 
can be decided by taking as.a base 2 volts per 
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The experience gained on the Northern Railway of 
France points to 25 per cent. as a safe proportion 
for repairs in train installations, where the vibration 
tends to affect the duration, and the same percentage 
is accepted by some authorities in the United 
States. The lamps employed may be credited with 
a life of 800 hours, a period that, with improve- 
ment in manufacture and suspension, may be 
reasonably expected to increase by 50 per cent. 
The Paris to Orleans Railway Company was 
amongst the earliest to experiment with train light- 
ing byaccumulators, their trials commencing in 1883, 
but they do not appear to have been of long dura- 
tion, and the results obtained not being found 
satisfactory the idea was abandoned, and oil lamps 
of the Shallis and Thomas type, two in a compart- 
ment, were adopted. Itis needless to point out that 
| a great advance has taken place since 1883, and that 
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important, that the paper is full of novelty and 
valuable information. We propose to extract from 
it, necessarily in a brief manner, the principal infor- 
mation it contains ; and which has been collected by 
its joint authors with considerable trouble. After 
pointing out the advantages to be gained by the 
substitution of electricity for oil or gas, and the 
necessity for increased light in railway carriages, 
demanded by the public, the authors refer to the 
early efforts to illuminate trains with the use of 
primary batteries. These trials, carried out in 
England under the Holmes and Burke system, and 
in Belgium by the Desruelles system, were aban- 
doned after a time as being impracticable, chiefly 
on account of high cost, though the light obtained 
was not very good. The Desruelles system was tried 
in 1887 by the Orleans Railway Company, and only 
given up by them after careful experiment. One 
feature of the Desruelles battery was the substitu- 
tion of bichromate of soda for bichromate of potash, 
to increase the electromotive force, and obtain 
greater uniformity; with 28 of his cells, arranged | 
two in quantity and 14 in tension, weighing alto- 
gether 1000 lb., and secured to the frame of a 
carriage, M. Desruelles proposed to feed nine, 
6-candle Kriemensky lamps for 24 hours, that is | 
for the round trip from Paris to Bordeaux and back. | 
A first trial made with two carriages standing re- | 
sulted in failure, from short-circuiting and breaking | 
down of the lamps ; a second trial with Edison lamps | 
gave better results, but a maximum of only four 
candles per lamp was obtained, falling to three | 
candles at the end of twelve hours, and to half. 
a candle after twenty-four hours. The power was | 
largely below what was necessary to maintain the 
luminosity required, and as half a ton of batteries 
was the utmost that could be stored under a carriage, 
to say nothing of other objections, the experiments 
were abandoned. In the United States lighting 
trains by primary batteries was tried on the Boston 
and Albany Railroad for a few days, and on the 
New York Central for two or three months, but in 
each case with the same result. 

The introduction of secondary batteries opened a 
hew prospect for electrically lighting trains, and | 
one that widened with the improvement and ad- | 
vancement made in the construction of accumu- 
lators. The efficiency which at the commencement | 
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this experience of the Paris and Orleans Railway 
Company is interesting, chiefly in an_ historical 
| point of view. On the Pennsylvania Railroad the 
first trials took place in April, 1885, when eight 
| drawing-room cars were furnished: each with ten 
| Brush-Swan 12-candle lights of 45 volts and 1 ampére 
and with 24 batteries of the Brush-Planté type, 
| weighing altogether 2640 Ib., and coupled in series ; 
|they were charged with a Brush dynamo over a 
| period of about 17 hours. This experiment proved 
|a failure, because the batteries were unsatisfactory 
| and difficult to handle, and the lamps were unsuit- 
‘able. Later on, accumulators made by the Elec- 
trical Accumulator Company, together with dif- 
ferent lamps and modified arrangements, have 
given great satisfaction. On the Boston and Albany 
Railroad the 4.30 p.m. train from Boston to New 
| York is lighted by electricity. Each car has 22 
‘lamps, of which two are on the end platform, 16 in 
| the car, and the remainder in the vestibules and lava- 
| tories ; they were originally of the Weston type, 
but are being replaced by Edison lamps. The 
batteries are of the Julien pattern, and comprise 
60 accumulators placed under the car in two ay 
of 27 each in series, and three reserves that can be 
|switched on. The total weight of each element is 
| 37 Ib., and they are charged without being removed 
'from the car when the train is on a siding ; only 
nine hours’ lighting are required, but a reserve 


accumulator, and adding a few spare batteries for of two hours is always available. The duty obtained 
throwing into the circuit as the charge becomes is about 60 percent. As for the cost of this in- 
exhausted. On the Northern Railway of France an | stallation, it appears to amount to about 1801. per 


automatic rheostat is employed, regulated at 
starting according to the current consumed by the 


lamps collectively in a carriage ; the same device | 
serves as a commutator for lighting and extinguish- | 
ing the lamps. The number of hours of lighting | 


may be calculated on a discharge of 10 ampére-hours 
per kilogramme of electrode, the amount of charge 
equalling 15 ampére-hours. The duration of 
accumulators in their present perfected form seems 
very variable. From 5 to 10 per cent. deteriora- 
tion of the negative plates appears ample, but for 
the positive plates 30 per cent. would seem to be 
exceeded. On the Boston and Albany Railroad the 
cost of this part of the repairs of batteries amounted 


to 43 per cent. ; the Julien Accumulator Company, 


of Brussels, undertakes the repairs of complete 


scarcely reached 50 per cent., now exceeds 80, | installations at 12 per cent. ; the Blane Factory at 
while the discharge capacity attains 12 ampére-  Marly-le-Grand fixes the cost at 10 per cent. ; and 
hours per kilogramme of active plates, and 8 ampére- the Faure-Sellon-Volkmar Company at 6 per cent. 


| carriage with 22 lamps and a duration of ten hours ; 
the price is made up as follows : 


£ 
Sixty batteries oe ee ae .. 1514 
Twenty-two lamps and suspension 8.8 
Wiring, commutators, &c. ... acs 20.0 
180.2 


or nearly 8l. 4s. per lamp. According to the 
American Railroad Gazette this price is higher than 
the present cost of an installation, which should not 





dols. 
Interest at 4 per cent. iy “i a 7.20 
Depreciation of accumulators, 30 per 
cent. ... ae ani a ods .. 45.36 
Renewal of lamps each two months 26.40 
Sinking fund at 5 per cent. 1.26 
Charging batteries, 365 days 54.75 
Salaries, &c. ... ae ag 14.60 
Total... .. 149.57 
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amount to more than 6l. 4s. perlamp. The cost 
of working amounts to about $d. per lamp and per 
hour, the charges being approximately as follows, 
according to MM. Sartiaux and Weissenbruch (see 
Table at foot of the preceding page). It is stated, 
however, that the cost for recharging is considerably 
higher than that given above, that it is double, in 
fact, which adds about 30 per cent. to the total 
expense. 

The Pullman Palace Car Company, the Canadian 
Pacific Railway, and the North-East Railway of Swit- 
zerland, have all made more or less complete trials ; 
the last-named company conducted their tests with a 
view to comparing the efticiency of the electric light 
with that of the Pintsch compressed gas ; it is 
stated that the light is much better, and that the 
weight of gas reservoirs is double that of the accu- 
mulators for the same number of burners and length 
of service. The Western Swiss and Simplon Railway 
Company lighted one of its passenger trains last 
December with seven 18-volt Kotinsky lamps, re- 
quiring a total current of 9.6 ampéres ; each lamp 
is provided with a hand switch. Huber accumu- 
lators, nine in number, supplied by the Blanc 
Factory at Marly-le-Grand (Fribourg), are em- 
ployed. The total weight of batteries is 341 lb., 
and the capacity of each element is 120 ampére- 
hours, the duration of possible lighting being 12.5 
hours, a time long enough for two days’ supply. 
The batteries are exchanged at Fribourg, where 
they are recharged, which occupies from 4} to 6 
hours ; after four months’ working the accumulators 
showed no signs of deterioration, and the lamps 
were still good after 800 hours’ service. The cost 
of the installation was as follows : 


Accumulators a ate ae Me 14.0 
Seven lamps with suspensions _... ics 4.2 
Installation a5 iS oo 4.0 

Total “ sae ay 22.2 


or 63s. 5d. per lamp. Approximately the cost of 
working may be estimated as follows : 





£ 

Interest at 4 percent. ... se ok .888 
Depreciation at 25 per cent. ve sp 3.150 
Renewal of lamps after 800 hours - 3.192 
Sinking fund, 5 per cent. ... On bo -410 
Charging batteries ... as nc 4.380 
Salaries, &c.... Ese 7.280 

19.300 


or somewhat over a 1s. per day. 

The Northern Railway Company of France has 
for a long time been actively engaged in experi- 
menting in a different direction ; they are seeking 
to replace the oil lamp with an independent electric 
light fed by a portable secondary battery. The 
trials are not sufliciently far advanced to make any 
positive deductions, but it may be mentioned that 
the carriages of the club train between Paris and 
Calais are thus lighted, and the system will be 
extended for the same service between Dover and 
London, and for the tramway trains of the Nord 
from Paris to St. Denis, St. Quen les Docks, and 
Pantin. Each carriage of the club train is 
lighted by 22 lamps (Breguet) of 25 volts and 
from .6 to .7 ampere, each giving 6 candles ; 
it was found after a short time that 21 lamps gave 
ample light. They are arranged in two rows, alter- 
nating for better diffusion (see Figs. 1 to 3). These 
lamps are fed by 16 batteries of 7 plates, and 
weighing each, 68.2 lb. ; they are of the type made 
by the Société de Travail Electrique des Métaux, 
and are placed under each carriage in a somewhat 
novel arrangement devised by M. Eug. Sartiaux. 
The batteries are placed in four rows (see Fig. 4) 
in a sheet-iron box, measuring 50in. in length by 
30 in. in width and 9.84in. in depth. They are all 
connected in series, and a hand rheostat is intro- 
duced in the circuit, which is fixed so long as the 
potential ranges between 25 and 26 volts, but if 
this falis, the lock is removed, and the attendant, 
guided by a failure in the light, can reduce the 
resistance. The box containing the accumulators 
is like a drawer sliding on rollers inside a sheet- 
iron case under the carriage ; the total weight of 
this part of the installation is 1210]b., and the 
capacity of each battery is 170 ampére-hours, and 
the practical light duration is 15 hours. Arrange- 
ments are made by which the accumulators through- 
out the train are charged simultaneously without 
removing them. 

Fig. 1, besides the plan of the car A, shows the 
arrangement of lighting the restaurant car b, which 
contains 48 places, and the saloon car with 32 seats ; 

Fig.3 represents another saloon car with 26seats, and 





the smoking and baggage car with eight lamps. This 
system has not been long enough in use to give 
reliable information as to cost; so far as efficiency is 
concerned it is well spoken of. M. Sartiaux makes 
the following estimate which he considers certainly 
does not understate the cost. 

1. Price of Installation : 


£ 
Battery and box, &c. ~ sos oe 46.40 
22 lamps with reflectors, brackets, &c. 18.00 








Wiring commutators and labour 6.40 
Total... Ss .. 70.80 
2. Cost of Maintenance : 
Interest at 4 percent. ... a ay 3.115 
Depreciation of batteries, 15 per cent.... 5.760 
Renewal of lamps after 1200 hours __... 9,240 
Sinking fund, 6 per cent. ; ke 1.760 
Charging batteries a ne as 12.848 
Salaries, &c. ie =e a ae 29.208 
Total ie - ...  GL9381 


about 3s. 6d. per day, or less than 1d. per lamp- 
hour. The list of railway companies that make 
use of electric lighting on trains, solely by the 
use of accumulators, may be closed by a reference 
to the Helsingborg-Christiania line in Sweden, on 
which most of the through trains are thus lighted, 
and some of the most important trains between 
Melbourne and Adelaide, a run of eighteen hours, 
where for more than a year the Julien batteries 
have been at work. 

The second system considered is that in which a 
combination of accumulators and a dynamo driven 
from one of the axles of a vehicle, is employed. 
The London, Brighton, and South Coast Railway 
Company has long used this system, and trials were 
made with it on the Belgian State and the Eastern 
of France railways as long ago as 1883. In the 
early trials the accumulators, placed in a van 
beside the dynamo, only served to feed the 
lamps when the train stopped, and all con- 
nection was severed automatically between the 
dynamo and batteries when the speed of the 
train fell below a certain minimum—about 22 miles 
an hour; the introduction of resistances and the 
movements of the commutator were all effected by 
hand. The diagram Fig. 5 indicates this early 
arrangement, where D is the dynamo, B the accu- 
mulator, I the automatic cut-out, and C the hand 
commutator. Later the regulating action of the 
secondary batteries was discovered, and they were 
then always maintained in the lamp circuit, and 
this was early adopted by the London, Brighton, 
and South Coast Railway Company. On the Sud- 
bahn the Calo system was adopted, in which the 
principle of regulating by accumulators was carried 
further by means of an automatic centrifugal com- 
mutator that served as a safety cut-out, and intro- 
duced into the circuit a variable number of secondary 
cells ; the arrangement is indicated in the diagram 
Fig. 6, where I C is the commutator. These 
auxiliary elements were connected in two parallel 
series, so that their regulating influence should 
be more complete, the resistance less, and the 
electromotive force more uniform. This train 
ran for a long time between Trieste and Vienna, 
but the system was ultimately abandoned. Pass- 
ing over a system devised by Loebbeeke and 
Oestreich, and rejected after trial by the Frank- 
fort-on-Main Company, as being too compli- 
cated, we come to experiments made by the 
Wurtemberg State Railways, in which the arrange- 
ment shown in Fig. 7 was adopted. Here the 
accumulators were hey in derivation in each 
carriage, so as to make it independent, and it was 
found that both in charging and discharging com- 
pensations were produced that balanced the differ- 
ences existing in the different batteries. An electric 
deviceapplied to the brushes of thedynamo permitted 
the latter to run in both directions, and resistances 
were automatically introduced into the circuit as 
the electromotive force increased; by the same 
device the dynamo was cut out of the circuit when 
the train speed became less than 22 miles an hour. 
The automatic cut-out is shown at W in the diagram. 
Fig. 8 shows a later arrangement adopted on this 
line, and one that gave better results ; in the dia- 
gram the connections indicated for the two batteries 
in each carriage can be reversed. In a further 
modification, Fig. 9, all the batteries feeding the 
lamps are connected together by two supple- 
mentary conductors, which allow—by compensa- 
tion current—carriages, the accumulators of which 
are not fully charged, to be made up in the train. 
Considerably greater success appears to have been 
achieved in this country by this mode of lighting 





than on the Continent. Thus on the London, 
Brighton, and South Coast Railway, there are 
three main line trains and 13 local trains thus 
lighted. The electromotive force of the dynamo 
varies from 50 to 80 volts, and the current from 
35 to 80 ampéres, according to speed ; in the local 
trains there are 22 accumulators, and in the main 
line trains 32; the former are provided with 40 
lamps of 12 candles and 42 volts, and the latter 
with 70 lamps of 10 candles and 60 volts. On the 
Great Northern Railway four trains of 10 carriages 
are lighted on the same system ; these are worked 
on suburban traffic, and the light is required during 
the day on account of tunnels. On the Midland 
Railway extended trials are being made, the system 
being similar ; on the Taff Vale Railway two trains 
are in regular service, but the South-Eastern Rail- 
way Company, which experimented on the Stroud- 
ley and Houghton (London, Brighton, and South 
Coast) system, have discontinued thgir trials for the 
present. As regards the cost of installation and main- 
tenance, the only figures advanced by MM. Sar- 
tiaux and Weissenbruch are those connected with 
the Wurtemburg State line, where experiments 
were carefully conducted, and where it was found 
that the cost per lamp for an outfit of 39 lamps was 
151. 16s., and the expensesof working averaged 
somewhat less than Ma per lamp-hour. It was 
mainly on account of the heavy first cost that the 
experiments were abandoned, and it is to be sup- 
posed that where this mode of lighting is adopted 
on English lines the expenses of installation are 
much smaller. 

The third system of train lighting considered is 
that in which accumulators and a dynamo are used, 
the latter being driven by a steam motor. This 
method has been tried to some extent on the Great 
Western Railway in 1884, and on the Great Eastern 
Railway during the same and following year ; this 
installation was curious, inasmuch as the Tower 
rotary engine was employed to drive the dynamo, 
which, with a battery of 26 accumulators placed in 
the guard’s van, lighted a train of 15 carriages ; the 
results obtained with this installation were excel- 
lent, but the cost interfered with an extension 
of the system. A very interesting installation 
was that on the Imperial Russian train destroyed 
in the accident of October, 1888. The work was 
carried out by the Jablochkoff Company of St. 
Petersburg, and the dynamo was driven by a three- 
cylinder Brotherhood engine. The whole of the 
power installation engine and boiler, water tank, 
and 36 accumulators were arranged in a four- 
wheeled car specially built for the purpose. Ina 
separate compartment were placed a train speed con- 
troller and a Schwarzkopf boiler safety apparatus. 
The train comprised twelve vehicles, a kitchen, 
buffet, dining-room, and nine saloon cars, besides the 
baggage wagon, the electric car, and a repairing car. 
In all there were 253 lamps in the train; these were 
each independent of the others, and could be lighted 
or extinguished at will by pulling one of two cords. 
In the buffet car was placed a battery of 18 accumu- 
lators, and a similar one was fixed in the dining- 
room carriage. All three groups were charged from 
the engine and dynamo, the former having been of 
15 horse-power. After a preliminary trial of 
twenty-four hours with the train stationary, a 
run was made from St. Petersburg to Moscow, 
about 400 miles, including a ten hours’ delay 
at Moscow ; during this trip the lighting was 
maintained for two hours solely by the accumu- 
lators. Afterwards the train ran about 5000 
miles, the installation remaining in perfect order 
until the accident, when curiously enough the 
electric wagon that followed the second engine was 
undamaged. Of course this cannot be regarded as 
a commercial installation, but the figures of actual 
construction charges are interesting : 





Roubles 
Boiler, engine, and dynamo ... ve 8,810 
Wiring... - RY a .. 7,515.80 
Measuring and recording apparatus... 758 
Commutators and cut-outs... =e 888.50 
Accumulators... oa He sa 3,960 
Lustres, brackets, and fittings we = 4,178 
Labour, experiments, &c. —... st 823.60 
Total... ... 28,928.90 


or about 17/. per lamp. 

In America, the New York and Chicago Limited 
Mail is lighted with an Eickemeyer dynamo driven 
with a Brotherhood three-cylinder engine of 10 
horse-power, and feeding groups of accumulators 
distributed through the train, and which, before 








the addition of the engine and dynamo served, but 
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not with entire success, to light the train. The 
engine runs continuously to charge the batteries 
during the day, and to supplement them at night. 
The exhaust steam is employed in winter to heat the 
cars. On the Connecticut River Railroad a some- 
what similar installation is at work on a passenger 
train running between Springfield and North- 
ampton ; it includes 71 lamps, a high-speed 7 horse- 
power engine with dynamo, and a battery of 24 


accumulators, which are placed in the baggage 
car. The cost of this installation was 500/., or 
about 7/. per lamp ; the expense of working is as 
follows : 
£ 
Interest on a, Gpercent. .. .. B® 
Lamp renewals... ua as bes ies 10 
Sinking fund ... om eas eee ver 20 
Repairs and attendance ie sks ae 6 
Coal and stores... af: ae es se 31.2 
97.2 


or less than one-fifth of a penny per lamp-hour. 
On the Chicago, Milwaukee, and St. Paul Railway 
there are two vestibule trains running with apparent 
success, and the system is also in use on the Grand 
Trunk Railway, the Canadian Pacific, and the 
Intercolonial Railways. 

The last means of lighting to be referred to is 
that in which current is sent along the track through 
a central rail. The Glasgow City and District 
Railway offers an example of this kind established 
through the tunnels. Current is brought through 
an insulated central rail, the circuit being com- 
pleted by the ordinary rails; contact with the 
former is assured by means of two wheels beneath 
each carriage, mounted on springs ; the cenéral rail 
is kept clean by brushes. This central rail is divided 
into three separate parts, the cross-sections of 
which decrease with the distance from the dynamo 
in such a way that the maximum fall of potential 
does not exceed 10 volts ; the working potential 
is 110 volts ; the loss from imperfect insulation does 
not exceed 3 ampéres. Light trains a day run 
through these tunnels, representing a total of 
74 coaches. A similar installation is in service 
within three tunnels on the railway between Kieff 
and Odessa. 

As regards the cost of electric lighting compared 
with that of oil and gas in trains, MM. Sartiaux 
and Weissenbruch come to the following conclu- 
sions : 

1. That the cost of electric lighting by accumu- 
lators alone, charged at fixed stations, varies, in the 
United States, from 5 centimes to 5.6 centimes with 
lamps of from 12 to 16 candles, and that in Europe 
the cost is from 1.9 to 3 centimes for lamps of from 
6 to 8 candles per lamp-hour. 

2. From experience obtained in Europe it is 
possible to charge accumulators by a dynamo driven 
off the axle at a cost not exceeding per lamp-hour 

or 5 centimes for 5-candle lamps. 

3. That in the United States the cost of lighting 
varies between 3.5 and 5 centimes per lamp-hour 
for 16-candle lamps in installations comprising 
accumulators, dynamos, and an engine supplied 
with steam from the locomotive. 

On the Continent the cost of Pintsch gas per lamp- 
hour (5 to 6 candles) is 3.764 centimes, and of colza 
5.635 centimes. 

In view of all that has been effected in this direc- 
tion, the Swiss Railway Union, at a meeting held 
on November 2 last, formulated the following reso- 
lution: ‘‘That, considering the actual position of 
electric lighting, it is not desirable to extend the 
lighting of trains by gas, but that it is preferable to 
continue the investigation of the electric lighting 
problem, and to extend experiments.” The recom- 
mendation of MM. Sartiaux and Weissenbruch met 
with the full approval of the Railway Congress, to 
the effect that such experiments should be actively 
pursued by the various railway administrations, all 
of which have a common interest in the subject. 





THE PORT OF HAVRE. 

Havre occupies only a place of the second rank 
in the classification of French ports ; its commerce 
has remained stationary for several years, a fact 
which may be attributed, in part at least, to the dif- 
ficulty of navigation, since vessels of deep draught 
can only enter the port at high tide. The improve- 
ment works which have been proposed, and which 
are at present under the consideration of the Cham- 
bers, are intended to remove existing obstacles and 
to place Havre under equally favourable conditions 
as other French ports. During the year 1886, the 





TABLE I.—ParticuLars OF THE TIDAL Basins IN THE Port or HAVRE. 
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~—- 
| Length of Quay Sk Z } | 
, : Date of | Walls. Area | 2 sz : oes Graving Docks. 
Names of Basins. | Con- of | 3 & Public Warehouses. H x. Width of Entrance, Length, 
struction. | Be Quays. | 2* & Wa Depth of Water. 
Total. | Useful. 334 — 
| } ft. | ft. acres |ft. in. Bal A 
1. Bassin du Roi --| 1667-1669 | 1345 | 1312 | .989 |17 3 
2. Bassin du Commerce 1786-1792 | 4132 | 4050 6.67 17 3 1 Crane | 
3. Bassin de la Barre ..| 1794-1801 | 3870 | 3608 | 7.41 |17 3 ee a sa Timber floating dock 213 ft. 
4. Bassin Vauban «| 1839-1843 | 5707 5675 | 10.62 {17 3 Dock Company 4 Cranes long. 
5. Bassin de la Floride | 1843-1847 623 558 12 [19 8 ft.in. ft. in. ft. in. 
é | } | | 985 460 211 
6. Bassinde Eure... 1844-1855 | 6724 | 6361 | 13.2 (25 7 Chamber of Commerce 3 Cranes 67 4900 2211 
| | | 52 6 377 0 2 2 
7. Bassin du Dock . 1854-1859 4067 | 3860 5.93 (22 5 | Dock Company 
: : | } 361 477 WU 4 
8. Bassin de la Citadelle 1864-1871 4325 | 3821 10.13 /19 8 nee of Commerce . 427 180 5 14 8 
- ” ” | » P| | 25 Cranes & ‘526 2298 16 5 
9. Bassin Bellot.. . 1879-1887 8700 | 7802 44.50 4 | ” ” { 16 Winches 





Notrs.—1. Used as a beaching dock since 1628. 


3. The De la Barre basin was an old sluicing basin, and remained incomplete till 1818-1820, when the works were finished. 


5. This was an old sluicing basin. 


7. The Dock Company owns between the Vauban and Dock basins and around the latter : 


Covered yards 
Stores 
Cellars 


TABLE II.—Particutars oF THE Locks IN THE Port or Havre. 


40,150 sq. ft. 
40,260 ,, 
63,300 ,, 
8,900 ” 








* Basins to which they are i Maximum 
Names of Locks. | Connected. ee Depth at | Nature and Number of Gates. 
| Low Water. | 
1. Locks in the Outer Port: |Outer Port and— ft. in. ft. in. 
Notre Dame .. te .-| Bassin du Roi .. 52 6 1 «5 1 ebb gate, timber. 
De la Barre .. Bassin de la Barre 4 8 1665 Dian Ria aa 
Transatlantique . Bassin de Eure 100 «(0 29 «6 . ae 
De la Floride ee --| Bassin de la Floride .. 10 19 8 Rw o weee. 
| Bassin de la Citadelle 530 2 6 | eee ‘a 
} ” ” ” ee 52 6 18 0 1 ” ” ” 
2. Basin Locks: | Basins : 
Lamblardie .. Du Roi and du Commerce .. 44 «8 1 0 Da” a 
D’ Angouléme - DuCommerce and de la Barre 44 8 1 8 | er a 
Vauban De la Barre and Vauban 39 «4 14 10 1 ,, and 1 flood gate; wood. 
DelEure_.. as --| Del'Eure and Vauban <e 52 6 16 5 i > -Eap= a ie ne 
De la Citadelle .. .-| De l’Eure and de la Citadelle 52 6 18 0 1 ,, gate, wood. 
Du Dock ue ee --| DelEure and du Dock a 52 6 21 O 1 ,, and 1 flood gate, wood. 
Saint Jean .. | De lEure and de la Floride.. 68 10 19 8 1 ,, gate, wood. 
Bellot.. De l’Eure and Bellot .. ° 9 5 283 10 | eee 














number of ships that entered and quitted the port | fall of 8 in. in the tide has taken place—beyond 
was 5613, their total tonnage being 2,369,555, and | this the currents in the locks would be dangerous 


their general classification as follows : 


No. Tonnage. 
French ships xa .. 3779 1,062,220 
Foreign vessels... ... 18% 1,307,335 
Sailing _,, ea .- 1942 433, 686 
Steamers... 3671 1,935,869 


| to navigation—the port is accessible for large ships 
during three hours of each tide. This condition 
|avoids the inconvenience of locking, and a simple 
| ebb gate separates the basins of the outer port. 

| The Port of Havre (Fig. 2) consists of an outer 


| port and nine tidal basins, five of which are in 


The draught of vessels which are able to enter direct communication with the outer port. The 
the port is limited by the depth of water over | latter communicates with the sea by a channel 


a wide sandbank which extends in front of the 
jetties ; this bank in some places is raised to a level 
of about 40 in. above the zero of the marine charts, 
but there always exists a channel where nearly 7 ft. 
of water can be found. This channel is unfortunately 
narrow and tortuous, and it is moreover subject to 
such changes that a depth exceeding 71 in. cannot 
be relied upon ; this depth, added to the rise of 
the tide, gives at certain periods of the day adepth 
of water which generally reaches 26 ft. Vessels 
which have to wait outside the port for high water, 
find accommodation either in the large or small 
harbour ; the former constitutes the sea anchorage 
at some distance outside the port, but it is not safe 
during heavy storms coming from the west. The 
small harbour is sheltered against winds from the 
north-north-east to the east-south-east, and is 
situated between the sandbanks and the coast. A 
line of ten buoys (see general plan, Fig. 1), three 
of which are lighted at night, mark the position of 
the high banks that separate the two harbours; 
of the night signals one has been in service since 
1881, and the two others since 1883. They burn 
oil gas obtained by distillation of the schists of 
Antin ; this gas is compressed to 9.5 atmospheres 
in the reservoirs of the buoys, which have a capa- 
city of about 370 cubic feet, a quantity sufficient to 
keep the signals lighted during five or six months 
without interruption. Each buoy cost 4801., and 
the manufacture of the gas costs a little more than 
a shilling per cube metre, not including the interest 
on establishment charges, amounting to 7601. 


The tide ranges vary from 11.8 in. above the | of t 
marine datum to 25 ft. 8.9 in. at ordinary high | tion with the Eure basin. 


tide, and 26 ft. 8 in. at equinoxial high tides. 


| 1500 ft. long and 328 ft. wide; the action of the 
sea is reduced in this channel by breakwaters con- 
sisting of inclined planes constructed in masonry. 
The northern jetty, which is constructed in 
masonry for the whole of its length, has two break- 
waters, one 267 ft. and the other 159 ft. long ; the 
southern jetty is terminated on its outer end by a 
timber staging and a breakwater 342 ft. long. The 
cuter port has an area of 52 acres, and has recently 
been divided into two parts ; the outer port, pro- 
perly so called, which is used for the evolutions of 
ships during the hours of high tide, and one 
annexed to the outer port, situated on one side 
and reserved for tugs and fishing boats. One of the 
basins, which opens into the outer port, serves as 
a half-tidal basin ; it is closed by a lock which is 
shut only by gates at the outer end ; this basin is 
put into communication with the sea as soon as the 
tide reaches a height of 8 ft. below high water ; 
the depth in this basin, which is called the Citadel 
Basin, is then 11 ft. Gin. Since the year 1881, the 
entrance channel, the outer port, and the locks 
leading into the tidal basins which open on the 
outer port, have been lighted electrically by the 
Jablochkoff system; the period of lighting is 
limited to the three hours of each night tide. 

In the annexed Tables are given particulars 
relating to the tidal basins of the Port of Havre, 
their means of communication, and the machinery 
with which they are provided. 





| 
| 


Since 1887 the maritime Port of Havre has been 
1 aa a by a fluvial port which forms a part 

e Tankarville Canal and places it in communica- 
his canal is 14.5 miles 


in length and discharges into the Seine 60 miles 


On account of the entrance into the bay of the | below Rouen ; it is laid out in such a way that it 


Seine of two successive tidal currents, the tidal 


can in the future be transformed into a ship canal 


curve shows two maximum poinis very close to each | if the estuary of the Seine becomes choked up. 
other ; from this fact results a comparatively long| The Tankarville Canal forms an important means 
period of high tide, and as the floating basins can|of communication between Havre and Harfleur 
be left open without danger to shipping until a | (Fig. 3) ; this latter port is situated on the Lazard, 
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a very tortuous stream with many sandbanks, which 
runs into the sea at the Port of Havre because it is 
cut by the canal which separates Harfleur from the 
bay of the Seine. The siding at Graville marks 
the separation between the fluvial and maritime 
sections of the canal ; this widening forms a large 
basin 1000 ft. in length and about 360 ft. in width, 
almost entirely surrounded by quays. A branch 
canal puts it into communication with the Port of 
Harfleur, where quays built on the same plan as 
those of Rouen have been constructad on the bank 
of the Lazard. The normal level of the water in 
the Tankarville Canal is about 51 in. above ordinary 
high tide. The depth of water is 11 ft. 5in. in the 
fluvial section, and 19ft. 8in. in the maritime 
section ; this latter depth could be increased to 
23 ft. by dredging. The width of the bottom of 
the canal is 62 ft. 4 in., and all the parts lined with 
masonry through which ships pass are 52 ft. 6 in. 
long. At Havre the canal terminates in a fluvial 
basin about 1800 ft. in length and 196 ft. wide, 
with a channel 69 ft. wide and 19 ft. 8in. deep 
running along its whole length. The locks at 
Havre and at Tankarville are large enough to 
receive several vessels ; they are 590 ft. in length 
and 98 ft. Gin. wide. At Havre the locks are 
closed by double ebb and flood gates, but at Tankar- 
ville the gates are in one leaf ; a model of them is 
shown at the Exhibition. A passing place 754 ft. 
long and 164 ft. wide separates the lock at Havre 
from the basin of the Eure ; the depth of water at 
low tide in this is 22ft. 3in. Four turning bridges 
are constructed to maintain the communication 
between the two sides of the Tankarville Canal and 
the Port of Havre. 

Since 1886 the locks of the outer port, those of 
the Bellot basin, and of the fluvial basin, have been 
furnished with hydraulic machinery. This ma- 
chinery is used to work the gates, the turning 
bridges, the sluices, and the capstans. The water 
under pressure is supplied to the various machines 
from a central station. The machinery in this 
central station includes four boilers of the Galloway 
type, with 508 square feet of heating surface, and 
registered to work at a steam pressure of 71 1b. per 
square inch ; two compound steam engines, each of 
173 horse-power ; four differential compressing 
pumps ; two accumulators in which the water is 
maintained at 850 lb. per square inch ; one auxiliary 
steam engine of 15 horse-power, which drives the 
air and circulating pumps of the condenser and 
the feed pumps. Besides the various machinery 
mentioned above, the central station furnishes 
power to the hydraulic cranes at the Bellot basin 
and the sluices which put this basin into communi- 
cation with the Seine, to pass into it the sea at high 
tide and prevent the setting up of currents in the 
locks. Auxiliary plant has been constructed as a 
reserve in case of any accident to the main instal- 
lation. The whole of the hydraulic machinery cost 
77,9101. ; the plans were prepared by the late M. 
Barret, engineer of the docks and warehouses at 
Marseilles. 





ELSWICK ARSENAL AND SHIPYARD. 
(Continued from page 452.) 
GuN MATERIAL AND CONSTRUCTION. 

THE metal generally used at the present time 
for the construction of ordnance is mild toughened 
steel. Long ago, as we have already stated, it was 
recognised that steel possessed advantages, as a 
material for ordnance, which were not obtainable in 
other metals ; but on account of many imperfections 
in its manufacture and treatment it wasnot generally 
considered sufticiently reliable. Since the days 
when cast iron or bronze were given up, much 
wrought iron, especially in coils reinforcing steel 
tubes, on the system introduced by Mr. Armstrong, 
has been used. Steel is now, however, produced 
by the Elswick Company and ovr other principal 
manufacturers in large ingots of a uniform and 
excellent quality, the system generally employed 
being that of the Siemens-Martin open-hearth 
furnace. The steel ingots are forged and worked 
under either a steam hammer or a hydraulic press. 
The Elswick Company, besides a number of steam 
hammers, the largest of which gives a blow of 
from 300 to 400 tons, use for the production of its 
gun forgings three hydraulic presses of 1500 tons, 
3000 tons, and 5000 tons respectively. 

The steel ingots are forged into either solid or 
hollow cylinders, as near to the size of the finished 
barrel or hoop, whichever they may be intended 
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to form, as may be convenient. Testing is the next 
operation. It may be carried out in different ways, 
but we will describe that method which is adopted 
by the Elswick Company, as well as by the War 
Office. The test specimens are taken transversely, 
that is to say, cut from the forging at a tangent to 
the bore, discs being taken from each end for the 


9565 E 


purpose. To this method there is one exception, 
namely, in the case of the breech-piece, or hoop into 
which the breech-block is screwed. The test speci- 
mens from the breech end of the forging are taken 
longitudinally from the material in proximity to the 
bore. The reason for this is that the strain upon 
the breech end of that particular hoop is principally 
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in a longitudinal direction. Each forging thus fur-| building into the gun. After these operations all! the gun is complete. The contraction allowed on 
nishes two sets of specimens, one from each end, | forgings, particularly tubes and barrels, are very each hoop is determined by its diameter, and the 
each set consisting of four specimens for the tensile carefully examined for any flaws which may exist. proportion of the strain which it is destined to bear 
and four for the bending test. The specimens, Several methods are adopted for this examination ; according to the principle already described. The 
before testing are hardened in oil at about the tem- | |gun is then prepared for the breech-screw and 


perature at which the finished barrel or hoop will Wy obturator. It is fine bored and ground in the 
4 = 
\\ 


eventually be toughened ; the most desirable tem- | Fig. 8. yp Ze | bore and chamber, and finally rifled. 


perature being ascertained by the behaviour of the | The breech is closed on the interrupted screw 
ii 






















specimens under test. After hardening, they are system, and obturation secured either by the 
subjected to experiment, the acceptance and use of | | Elswick cup or else the plastic obturator, the De 
the forging from which they are taken depending on | | Bange or a modification of it. The cup obturator, 
the results being within certain prescribed limits. | |when properly handled, is a most perfect appa- 


All specifications having a number of qualifying | | | ratus, being altogether elastic, and requiring little 
| or no force to enter or extract. The De Bange, or 
| | other plastic obturator, however, has been very 

YZ 


N 






clauses, we may in this case merely mention the | 
principal conditions that have to be fulfilled. The | 
tensile specimens should break at from 34 to 46 tons 
per square inch, though under certain circumstances 
the limits may be somewhat extended. The elon-| 
gation before fracture should be, for longitudinal 
specimens, not less than 17 per cent., and for 
transverse specimens not less than 14 per cent. 
Under a load of 21.5 tons per square inch, the| 
specimens should not show an elongation of more 
than .02 in. in a length of 2in. The bending \ 
specimensare 4.5 in. long, .75in. wide, and .375in. y<,  \ 
thick. They must, when cold, pass without crack- | ‘ 






| 
| largely adopted, as it is not so easily impaired by 


wn Wiecééella, | the rough usage to which the mechanism is some- 
S | times subjected ; although, onthe other hand, it is 


WYK | often most difficult to extract, not being elastic, and 


GZ bei ft tl ded and dered 
a= YA, vuipy by continued firing and sponging of the 
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| chamber. The system of obturation in the Elswick 
| quick-firing guns is the most perfect. It is obtained 
| by the metallic cartridge case which contains the 
| charge. The coned screw breech-closing apparatus 
| used for these guns is also a great improvement on 
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TABLE I,—Armstrone Guns, | the cylindrical form, as, besides the advantage of 
| | swinging the screw directly into place, and thus 
Energy per a i ti in loading, the tl di f th 
] | Ener; y per techn Penetration | Saving @& motion m acing, e ireaas oO 8 
Gun, | Weight. ae | Charge. | Projectile. wu Ponsa Ton Weight Shot's Cir- of Wrought- | screw do not engage the metal of the body of the 
| = . * | of Gun. | cumference.| 10m Plate. | oun all in the same layer, as in the cylindrical 
a "i ~ ume, | Sake | Sakaone | Sanaa in, \form, but throughout several distinct concentric 
4.724in,(12cem.) ..| 1.75 32 12 36 1940 93 696.8 3.7 7.9 layers. The arrangement is shown in Fig. 8, 
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a very tortuous stream with many sandbanks, which 
runs into the sea at the Port of Havre because it is 
cut by the canal which separates Harfleur from the 
bay of the Seine. The siding at Graville marks 
the separation between the fluvial and maritime 
sections of the canal ; this widening forms a large 
basin 1000 ft. in length and about 360 ft. in width, 
almost entirely surrounded by quays. A branch 
canal puts it into communication with the Port of 
Harfleur, where quays built on the same plan as 
those of Rouen have been constructad on the bank 
of the Lazard. The normal level of the water in 
the Tankarville Canal is about 51 in. above ordinary 
high tide. The depth of water is 11 ft. 5in. in the 
fluvial section, and 19ft. 8 in. in the maritime 
section ; this latter depth could be increased to 
23 ft. by dredging. The width of the bottom of 
the canal is 62 ft. 4 in., and all the parts lined with 
masonry through which ships pass are 52 ft. 6 in. 
long. At Havre the canal terminates in a fluvial 
basin about 1800 ft. in length and 196 ft. wide, 
with a channel 69 ft. wide and 19 ft. 8in. deep 
running along its whole length. The locks at 
Havre and at Tankarville are large enough to 
receive several vessels ; they are 590 ft. in length 
and 98 ft. Gin. wide. At Havre the locks are 
closed by double ebb and flood gates, but at Tankar- 
ville the gates are in one leaf ; a model of them is 
shown at the Exhibition. A passing place 754 ft. 
long and 164 ft. wide separates the lock at Havre 
from the basin of the Eure ; the depth of water at 
low tide in this is 22ft. 3in. Four turning bridges 
are constructed to maintain the communication 
between the two sides of the Tankarville Canal and 
the Port of Havre. 

Since 1886 the locks of the outer port, those of 
the Bellot basin, and of the fluvial basin, have been 
furnished with hydraulic machinery. This ma- 
chinery is used to work the gates, the turning 
bridges, the sluices, and the capstans. The water 
under pressure is supplied to the various machines 
from a central station. The machinery in this 
central station includes four boilers of the Galloway 
type, with 508 square feet of heating surface, and 
registered to work at a steam pressure of 71 1b. per 
square inch ; two compound steam engines, each of 
173 horse-power ; four differential compressing 
pumps ; two accumulators in which the water is 
maintained at 850 Ib. per square inch ; one auxiliary 
steam engine of 15 horse-power, which drives the 
air and circulating pumps of the condenser and 
the feed pumps. Besides the various machinery 
mentioned above, the central station furnishes 
power to the hydraulic cranes at the Bellot basin 
and the sluices which put this basin into communi- 
cation with the Seine, to pass into it the sea at high 
tide and prevent the setting up of currents in the 
locks. Auxiliary plant has been constructed as a 
reserve in case of any accident to the main instal- 
lation. The whole of the hydraulic machinery cost 
77,9101. ; the plans were prepared by the late M. 
Barret, engineer of the docks and warehouses at 
Marseilles. 





ELSWICK ARSENAL AND SHIPYARD. 
(Continued from page 452.) 
GuN MATERIAL AND CONSTRUCTION. 

THE metal generally used at the present time 
for the construction of ordnance is mild toughened 
steel. Long ago, as we have already stated, it was 
recognised that steel possessed advantages, as a 
material for ordnance, which were not obtainable in 
other metals ; but on account of many imperfections 
in its manufacture and treatment it wasnot generally 
considered sufticiently reliable. Since the days 
when cast iron or bronze were given up, much 
wrought iron, especially in coils reinforcing steel 
tubes, on the system introduced by Mr. Armstrong, 
has been used. Steel is now, however, produced 
by the Elswick Company and our other principal 
manufacturers in large ingots of a uniform and 
excellent quality, the system generally employed 
being that of the Siemens-Martin open-hearth 
furnace. The steel ingots are forged and worked 
under either a steam hammer or a hydraulic press. 
The Elswick Company, besides a number of steam 
hammers, the largest of which gives a blow of 
from 300 to 400 tons, use for the production of its 
gun forgings three hydraulic presses of 1500 tons, 
3000 tons, and 5000 tons respectively. 

The steel ingots are forged into either solid or 
hollow cylinders, as near to the size of the finished 
barrel or hoop, whichever they may be intended 
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to form, as may be convenient. Testing is the next 
operation. It may be carried out in different ways, 
but we will describe that method which is adopted 
+ the Elswick Company, as well as by the War 

ce. 


e. The test specimens are taken transversely, 
that is to say, cut from the forging at a tangent to’ 
the bore, discs being taken from each end for the. 


9565 E 


purpose. To this method there is one exception, 
namely, in the case of the breech-piece, or hoop into 
which the breech-block is screwed. The test speci- 
mens from the breech end of the forging are taken 
longitudinally from the material in proximity to the 
bore. The reason for this is that the strain upon 
the breech end of that particular hoop is principally 
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in a longitudinal direction. Each forging thus fur-| building into the gun. After these operations all | the gun is complete. The contraction allowed on 
nishes two sets of specimens, one from each end, | forgings, particularly tubes and barrels, are very each hoop is determined by its diameter, and the 
each set consisting of four specimens for the tensile | carefully examined for any flaws which may exist. | proportion of the strain which it is destined to bear 




















and four for the bending test. 
before testing are hardened in oil at about the tem- | 
perature at which the finished barrel or hoop will | 
eventually be toughened ; the most desirable tem- | 
perature being ascertained by the behaviour of the | 
specimens under test. After hardening, they are 
subjected to experiment, the acceptance and use of | 
the forging from which they are taken depending on | 
the results being within certain prescribed limits. 

All specifications having a number of qualifying | 
clauses, we may in this case merely mention the | 
principal conditions that have to be fulfilled. The} 
tensile specimens should break at from 34 to 46 tons 
per square inch, though under certain circumstances 
the limits may be somewhat extended. The elon- 
gation before fracture should be, for longitudinal 
specimens, not less than 17 per cent., and for 
transverse specimens not less than 14 per cent. 
Under a load of 21.5 tons per square inch, the 
specimens should not show an elongation of more 
than .02 in. in a length of 2in. The bending 
specimens are 4.5 in. long, .75in. wide, and .375 in. 
thick. They must, when cold, pass without crack- 
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The specimens Several methods are adopted for this examination ; according to the principle already described. The 
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'gun is then prepared for the breech-screw and 
obturator. It is fine bored and ground in the 
| bore and chamber, and finally rifled. 

| The breech is closed on the interrupted screw 
system, and obturation secured either by the 
Elswick cup or else the plastic obturator, the De 
Bange or a modification of it. The cup obturator, 
|when properly handled, is a most perfect appa- 
|ratus, being altogether elastic, and requiring little 
| or no force to enter or extract. The De Bange, or 
other plastic obturator, however, has been very 
largely adopted, as it is not so easily impaired by 
the rough usage to which the mechanism is some- 
times subjected ; although, on the other hand,it is 
| often most difficult to extract, not being elastic, and 
being often permanently expanded and rendered 
pulpy by continued firing and sponging of the 
| chamber. The system of obturation in the Elswick 
| quick-firing guns is the most perfect. It is obtained 
| by the metallic cartridge case which contains the 
| charge. The coned screw breech-closing apparatus 
| used for these guns is also a great improvement on 
































HEAVY NAVAL GUNS 








| the cylindrical form, as, besides the advantage of 
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the present day it is 42. In the older muzzle-load- 
ing ordnance the length was from 10 to 12 calibres. 
This increase in length, which is so noticeable a 
feature in the general appearance of our modern 
barbette armour-clad ships, is due to the introduc- 
tion of slower burning powder, which is em- 
ployed to effect a more equal pressure through- 
out the whole length of the gun in place of giving 
a more violent and instantaneous expansion of 
powder gases which would produce a higher and 
more local stress exerted on the breech end more 
exclusively. A comparison of the symmetrical pro- 
portions of modern ordnance compared to the 
Armstrong guns or Woolwich infants of past years, 
as shown by Fig. 10, will well illustrate this fact. 

The final column of the Table, in which the 
penetration of wrought-iron plate is given, is mostly 
from calculated results. Although steel or steel- 
faced armour has practically superseded iron for 
naval purposes, the penetration of iron armour is 
given. The reason of this is that data as to the 
penetration of steel-faced armour are not generally 
known. Such experiments as have been made by 
the Admiralty have not to any great extent been 
made public. English manufacturers, in this in- 
stance, as in so many others, will doubtless in time 
get the information as to the results of these expe- 
riments through foreign sources. We_ believe, 
however, that the relative efficiencies of iron and 
compound armour to resist penetration may be taken 
as four to five. 

The 110-ton gun is, up to the present, the fullest 
development of English ordnance construction. 
H.M.S. Benbow carries one of each of these 
monster weapons in each of her two barbettes, and 
the Victoria and Sanspareil carry also two each in 
their single turrets. Elswick has supplied these 
six guns and also three others of a similar nature, 
which are kept as reserves. These exhaust the 
guns of this size possessed by the Royal Navy. 
The Italian Navy possesses thirty guns of 100 tons 
or over, all of which have been supplied by Messrs. 
Armstrong. Eight of these are muzzle-loaders and 
are mounted in the turrets of the Duilio and Dandolo, 
The Italia, Lepanto, Lauria, Doria, and Morosini 
have four breechloaders each. A 100-ton gun will 
take about two years to complete, although of 
course the Elswick Works have facilities for putting 
several of these weapons in hand at one time. 

Remarkable as are the results obtained by the 
110-ton gun, there is every indication that resources 
of the makers of ordnance have rather outstripped 
the requirements of actual practice in warfare, and 
that we shall have a return to weapons of more 
moderate dimensions for the principal armament of 
our warships. Indeed, that reaction has already 
set in, for our most recent battle-ships from the 
Nile and Trafalgar onwards have no_ heavier 
weapons than 67-ton guns. Even the Italians, who 
have been great believers in monster ordnance, 
having twenty-eight guns of 100 tons or over in 
their navy, have been content with 67-ton weapons 
for their big ships Sardegna and Sicilia now build- 
ing. Many causes have led to this result. In the 
first place the power of guns, of any given weight, 
has increased largely during quite recent times ; 
so that it is considered a 68-ton gun is capable of 
doing all the armour piercing work it is likely to 
be called upon to perform in the course of a naval 
battle ; in fact, the gun has at last manifested a 
decided superiority in the long battle of guns and 
armour which began over twenty-five years ago. 
The improvements in powder, the advances in the 
manufacture of steel armour-piercing projectiles, 
and the possibility of filling them with high 
explosives, have all contributed to the same result 
of lightening the gun. It may be stated in passing 
that although high explosive shells may be used with 
advantage in many instances, and their explosion 
often causes really terrific havec, ordinary gun- 
powder has yet many properties which will cause 
it to be preferred in many cases, and it is considered 
by authorities on this subject that it is hardly 
likely to be altogether displaced by the newer 
explosives. 

erhaps, however, the most potent reasons for 
the reduction in the size of the principal weapons 
of warships are the extreme shortness of life, with- 
out repairs, of the largest calibres, and the growing 
importance of the secondary armament. For the 
smaller natures—even up to 6-in. guns—although 
the latter is not altogether a small gun as it weighs 
54 tons, and will send its projectile through 15 in. of 
iron—the rapid-firing principle has been adopted. 

(To be continued.) 





THE BRITISH ASSOCIATION. 
(Concluded from page 451.) 

Our notices of the recent British Association 
meeting contained in the last two issues of Enat- 
NEERING have dealt with papers read in the sections 
devoted to Physical Science, Chemistry, &c., and we 
have now to continue and complete from page 362 
ante our report of the proceedings in Section G, or 
that devoted to Mechanical Science. On the con- 
cluding day, September 17, the papers, which fol- 
lowed those already dealt with, was one on 


THE Hopcrart FuRNACE. 


In the absence of the author this paper was read 
by the Principal Secretary, Mr. Conrad W. Cooke. 
The Hopcraft furnace is one of the class of furnaces 
for burning small coal, in which the fuel is supplied 
from underneath the grate by means of a screw. 
The arrangement has already been described in 
ENGINEERING, but we may state here that the 
grate on which the fuel is fed is approximately 
circular in plan and has an opening in the middle 
through which the coal is forced by the revolution 
of the screw, the latter, of course, being inclosed 
in a funnel or pipe. The circular grate is placed at 
an angle and is inclined towards the back end. It 
is also caused to revolve by a chain arrangement 
actuated by spur gearing. Beyond this circular 
grate is a ‘supplementary grate,” apparently of 
ordinary firebars. This receives and ‘‘automati- 
cally discharges the clinker which is continuously de- 
livered to it by the circular grate.” ‘‘Tocarry out the 
system in its entirety an induced or forced draught, 
either on the closed ashpit or stokehold system, is 
used ; the air supply being in direct communication 
with and controlled by the coal feed, the relative 
proportion of air to coal remains practically con- 
stant.” In some trials made with this furnace 
results were produced which gave a cost of 
10s. 73d. for 1000 gallons of water evaporated 
when the grate was not revolving and ordinary 
stoking, and burning Nottingham hard steam coal 
at 16s. 6d. a ton, as against 5s. 3d. per 1000 gallons 
when the apparatus was worked as intended and 
burning Welsh dust at 10s. aton. These results 
were obtained in a trial made by the Smoke Abate- 
ment Institution. 


There was practically no discussion on this paper, 
Colonel Cunningham remarking that the results 
seemed almost too good to be true, and Sir Fre- 
derick Bramwell pointing out that feeding from 
below was not new. 

As already stated, Section G divided itself into 
two on the final day of its meeting—Tuesday, 


17th ult. In the subsection a paper was read by 
Mr. E. B. Dorsey, in which he further compared 
the cost of working of English and American rail- 
ways. Mr. Alexander Trotter also read a paper in 
which he described his new curve ranger. 


River IMPROVEMENT. 


Mr. W. H. Wheeler next read an interesting 
paper entitled ‘‘The Application of the Transport- 
ing Power of Water to the Deepening and Improve- 
ment of Rivers.” The author’s object in writing 
the paper was to show: 1. That the transporting 
power of water may be economically applied to the 
deepening and improvement of rivers. 2. That 
under favourable conditions this can be accom- 
plished by breaking up shoals, or the natural bed 
of a river, by mechanical agency, and by mixing 
the material with the water and allowing it to be 
carried away to the sea or estuary in suspension. 

The successful application of the process depends 
on the complete disintegration of the material and 
the thorough mixing of the particles so disinte- 
grated with the water by continuous stirring or 
churning, and so reducing it to the condition in 
which alluvial matter is transported by rivers when 
in a turbid condition. It was shown by the paper 
that all rivers carry during seasons of flood large 
quantities of matter in suspension, and it was con- 
tended that what is thus done naturally may be 
imitated artifically, and the rivers made the agents 
for their own improvement. 

The disintegrating and mixing process which is 
effected by frosts and rains on the alluviai matter 
which is carried away to sea may be applied to the 
bed of a river, or shoals, by mechanical agency, and 
the material thus broken up be transported away 
by the current. Examples were given by the 
author of the erosive and transporting power of 
water, and of the enormous amount of alluvial 
matter transported by some of the large rivers. 
Instances were quoted to show that the quantity 





transported amounts to as much in some cases as 
2 lb. of solid matter in every cubic foot of water, 
or jsnd of the whole weight. Examples were also 
given to show that a current of 3 ft. per second is 
sufficient to carry away material broken up from 
the bed of a river and mixed with the water in the 
form of mud at the rate of 11.8 tons in twenty-four 
hours in every cubic foot of water ; the transport- 
ing power being equal to g$th of the whole mass 
of water in motion. 

The power of water to transport material of much 
greater specific gravity than itself was shown to be 
due to the ever-varying motion of the particles of 
water as they move along the channel, the numerous 
whirlpools and eddies caused by irregularities in 
the contour of the channel giving a rotary and 
upward motion which prevented the particles of 
matter in suspension from being deposited. The 
power of water to transport solid material depends 
on the velocity which governs the transporting 
power in two ways ; one certain, when, the quantity 
of water being constant, the amount of material 
carried will vary directly as the velocity, and as 
affected by the time that gravity has to act on the 
particles while travelling a given distance; the 
other uncertain, and being due to the increase of 
eddies and whirling motions set up by the increased 
velocity of the stream. The amount carried also 
depends on the fineness of the particles and the 
specific gravity of the material in suspension. 
A Table was given showing the result of experi- 
ments on the weight of different kinds of clay, 
sand, and warp; the time taken to deposit in water ; 
and the quantity transported by a stream of water 
running at the rate of 1 ft. per second. 

The second part of the paper gave the practical 
application of the process, and several instances 
were quoted of its successful adoption. The pro- 
cesses described are harrowing ; scouring caused 
by the use of artificial dams attached to barges ; 
forcing water and air into shoals and sandbeds by 
pumps worked by steam power ; also pumping up 
the material and delivering it on to the surface of the 
ebbing current ; and breaking up beds of clay by 
means of revolving rollers drawn along the bed of 
the stream. 

The process has been, the author stated, success- 
fully applied to the deepening of rivers in the Fen 
District, at a cost very considerably under that by 
which the improvement could have been effected by 
the ordinary method of dredging ; and at Tilbury 
Dock the cleansing of the tidal basin is now carried 
out at one-fortieth of the cost that used to be 
incurred in removing the deposit by dredging. 

As the successful application of the process 
depends on the thorough disintegration of the par- 
ticles to be moved by continual stirring or churn- 
ing, the author has, after numerous trials, designed 
an improvement on existing machines, which, while 
breaking up and disintegrating shoals composed of 
clay, sand, or warp, at the same time thoroughly 
mixes the material with the water, allowing it to be 
effectively transported by the ebb current clear of 
the channel to be improved. 

A paper was also read by Mr. T. H. Brigg, of 
Bradford, in which he dealt with 


Tue THEeory OF DravuGHT FOR VEHICLES, 


and described a new arrangement for traction 
which he had devised. The author contends that 
the present method of attachment of horses to 
vehicles is bad, as it robs the horse of much of its 
power ; owing to the varying nature of the obstacles 
to be overcome by the wheels, either on the level 
or an incline, the correct line of draught is ever 
varying. The present mode of attaching horses 
causes the animal to exert an unreasonable amount 
of force by its hind quarters, particularly when the 
draught is heavy. In support of his theory the 
author quotes Professors Unwin and Kennedy. 
The former had said that supposing a horse 
weighs 12 cwt. divided between 6 cwt. on the 
fore and 6 cwt. on the hind quarters, the effect 
of a horizontal pull of 5cwt. would be to reduce 
the forward weight to 2.7 cwt. and to increase the 
weight on the hind legs to 9.3cwt., whereas with 
an inclination of trace equal to 30deg. the horse 
retained 5.1 cwt. on the fore legs and 9.1 cwt. on 
the hind legs, an increased weight of 2.2 cwt. due 
to the inclination of the trace. By the author's 
arrangement the attachment is so constructed that 
there is a vertical thrust put on the fore quarters 
equal to and counteracting the lifting tendency of 
the trace, so that the work done is distributed upon 
all four legs. The mechanism by which this end 
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was obtained was shown by diagrams. It is not at 
all clear, however, why all the benefit which Mr. 
Brigg claims tor his arrangement cannot equally well 
be secured by adjusting the angle of traction. 

The business of the section concluded with the 
usual vote of thanks to the President. This was 
moved by Sir Frederick Bramwell in suitable terms, 
and seconded by Colonel Cunningham. 


Tue Economic SEcTION. 

Although we have, from restriction due to space, 
chiefly to confine ourselves, in our reports of the 
British Association meeting, to the Mechanical and 
Physical Sections (G and A), with a glance at the 
Chemical Science Section, B, there is a good deal that 
takes place occasionally in some of the other sections 
which is well worthy of the attention of our readers, 
At Newcastle this was specially the case in Section F 
(Economic Science and Statistics) at the meeting 
with which we now propose to deal. For instance, 
Sir Benjamin Browne, M. Inst. C.E., one of the 
principals in the well-known engineering firm of R. 
and W. Hawthorn, Leslie, and Co., Limited, read a 
most instructive paper on 


APPRENTICESHIP IN ENGINEERING AND SHIPBUILDING 
TRADES. 

It is to be regretted that a contribution on a 
question of such vital importance to engineers 
as Sir Benjamin Browne’s did not come on in 
Section G, where it would have been heard by 
a more appreciative audience, and would have 
stood a chance of being followed by a discus- 
sion more in keeping with its merits. As it 
was in F, it was discussed with two other papers 
and indeed received but little attention ; for the 
economists and statists of the section could hardly 
be expected to have a very intimate knowledge of 
the details of engineering apprenticeship and the 
manner in which the whole aspect of the case has 
changed within the last few years. That it has 
changed for the better in many respects is a fact 
which, we think, even the most confirmed 
luudator temporis acti will be prepared altogether 
to deny. The days of the old premium appren- 
tice are fast passing away. The gilded youth, 
whose parents or guardians paid 3001. or 5001., 
to allow him the privilege of learning his business, 
is fast dropping out of the running. Technical 
colleges, which are multiplying daily, teach these 
young gentlemen in the present day the theoretical 
part of their business, and do it a hundred times 
better than it was ever done in the drawing office 
in the old days. A chief draughtsman in a busy 
works had something else to do besides turning 
schoolmaster, and the premium apprentice was 
generally left to pick up his business as he went 
along, supposing, of course, he had _ sufticient 
docility or industry to keep him at his drawing 
board rather than the board of green cloth at the 
nearest billiard room. The latter supposition would 
refer to the worst cases, but undoubtedly many 
young men have been spoiled from the fact that 
their fathers paid a heavy premium for them, 
and also supplied them too liberally with pocket 
money ; whereas they would probably have turned 
out useful members of their craft had they crept in 
at the hawsehole. Of course the old system has 
produced good men ; that goes without saying, but 
they have been generally, like the poet, born and 
not made. Equally of course the college and the 
school can never replace the workshop. That is 
brought out forcibly by Sir Benjamin Browne’s 
paper. An engineer, to merit the title, must be 
able to work with his hands, and must so work with 
a practical end in view. But equally he must be 
able to work with his head; he must have ascientific 
knowledge of the fundamental elements of his craft. 

These are truisms, but it may not be out of 
place to state them. Perhaps a danger in the 
present day is that the reaction from over much 
rule-of-thumb instruction will carry us too far in 
the opposite direction, and we may come to judge 
of the value of an aspirant to a berth more by his 
familiarity with the higher mathematics than his 
ability to apply his knowledge to practical uses ; 
for after all scientific attainments are only the tools 
with which an engineer can work. A fiddle is no 
good to a man who cannot play upon it. 

Happily at present many of the professors of our 
technical colleges—so far as engineering is con- 
cerned—are men who have won their reputation in 
the field of practical work, and this gives a reality 
to their instruction which must be highly valuable 
to their students. It is to be hoped that the purely 
academical professor will never exert unchecked 








control in so real a subject as the science teaching 
of the engineer. 


Economic CoMPETITION. 

The presidential address of Professor F. Y. Edge- 
worth in Section F was a closely reasoned and 
thoughtful production. We have not room even 
for a brief abstract ; and perhaps we can hardly 
speak better for it than saying it will not bear 
abstracting. There are too many productions of this 
nature which are improved by the process. The 
professor chose economic competition for his chief 
theme, and we recommend a study of his address 
to those loose reasoners on political economy 
brought so plentifully to the surface of late by the 
recent labour troubles. 

After the delivery of the presidential address in 
this section a long and closely reasoned paper, on 
‘‘The Incidence and Effects of Import and Export 
Duties,” was read by Professor C. F. Bastable. 
This contribution, however interesting, does not 
bear so exclusively on our own province as to 
warrant us in giving it in full, and an abstract 
here again would be difficult to make and of little 
use when done. The last remark applies with still 
greater force to the next paper read, which was by 
Mr. Stephen Bourne, and was on the “‘ Statistics 
of Imports and Exports,” 

On the following day, Friday, the 13th ult., an 
interesting paper on 


TuE StaTE oF ouR Coat RESOURCES 

was read by Professor Edward Hull. To at once 
set at rest any alarm that may be felt as to Pro- 
fessor Hull unfurling the old banner of ‘‘ Exhaus- 
tion of our Coalfields,” we at once state that he 
estimates there is enough coal in Northumberland 
and Durham to last, at the present rate of con- 
sumption, for 300 years, supposing, of course, one 
goes deep enough for it. Before that period has 
elapsed, however, we may hope on behalf of 
posterity, that the petroleum engine, the sun motor, 
or some description of vril force will have promoted 
steam and gas engines to the serener atmosphere of 
the antiquarian museum. 

Professor Hull is the director of the Geological 
Survey in Ireland, and he naturally turns to coal 
as a refreshing subject which has not become 
hackneyed to him by his official labours. By a 
diagram shown on the walls of the chapel—for F, 
like G, was accommodated by the liberal-minded 
Presbyterians-—the output of coal since the begin- 
ning of the century was given. The figures have 
often been quoted, but we may give them once 
again in brief. In the year 1800 the output of coal 
probably did not exceed 10,000,000 tons, a very 
large proportion of which was drawn from the New- 
castle district. In the year 1830 the quantity raised 
in the British Islands was about 29,000,000 tons; 
it 1860 it had reached 80,042,698 ; and in 1888 the 
quantity had reached about 170,000,000 tons, as 
shown by the returns issued by the Board of Trade. 
There was reason for believing that between the 
beginning of the century and the year 1875 the 
output of coal had more than doubled itself for each 
successive quarter of a century. Since the year 
1860, in which the author had estimated that sufti- 
cient coal existed to a limiting depth of 4000 ft. 
to last, at the rate of production for that year, 
for one thousand years; the available quantity 
of coal had been reduced by 3,650,000,000 
tons ; but this amount, great as it was, had 
not very materially affected our coal resources. 
The production of the South Wales coalfield had 
doubled in the quarter of a century between 1854 
and 1879, and in 1888 amounted to the enormous 
total of 27,355,000 tons, largely owing to the de- 
mand for steam coal in the Cardiff district. The 
resources of this great basin are enormous, and 
render it capable of maintaining or increasing its 
present output for a long period of years. The 
Lancashire and Cheshire and the great Yorkshire 
and Nottingham coalfields are highly progressive, 
as is also the Northumberland and Durham. 
This great northern coalfield, notwithstanding the 
long period over which it has been worked, shows 
no signs of falling off in its output. The discovery 
of the liassic ironstone of the Cleveland district and 
the great exports from the northern ports have 
given a vast impetus to northern coal mining during 
the last quarter of a century, and the enormous drain 
upon this coalfield, the limits of which have been 
definitely determined, cannot fail to cause a serious 
falling-off in its output during the twentieth century, 
although there is sufficient to maintain the present 
rate of consumption for 300 years. The relation 





between coal production and the development of 
the iron trade since the discovery of the ironstone 
deposits of the North Riding of Yorkshire, and the 
richer hematites of North Lancashire and Cumber- 
land, was then considered ; and the different coal- 
fields of the British Isles were passed in review in 
order to show those which are in a progressive con- 
dition and which are stationary or retrogressive. 
The author concluded his subject by expressing an 
opinion that, while the enormous output of coal 
during the past few years had not actually crippled 
our resources, a general rise in the value of coal 
must ensue in the near future, owing to the greater 
depth at which the mines will have to be worked, 
and the increased cost of coal mining. Reference 
was then made to the great expansion of coal 
mining in America, and the author agreed with the 
late Professor Jevons that future British manufac- 
turers must not expect to derive any help from the 
import of coal from the United States when coal 
shall have become dear or scarce at home. 

A good discussion followed the reading of this 
paper. Mr. Bourne pointed out that the opening 
of the Canadian route to the East would ease the 
demand on English product, as coal had been dis- 
covered in the Dominion, Thus the P. and O. 
ships instead of filling with English coal at foreign 
stations would probably be running from Vancouver 
to China and Japan and use Canadian coal. The 
speaker looked to petroleum to lessen the demand 
for coal in many instances, as it had already 
done in many cases. He did not consider the 
electric light had done much in this direction, but 
if water power could be more largely used some 
relief might be hoped for in that direction. 

Mr. G. W. Hastings, M.P., spoke on the aspect 
of the question from the political economist’s stand- 
point, and pointed out that coalowners had been 
making very little profit from their exports. 

Mr. John Marley, president of the Northern 
Institute of Mining and Mechanical Engineers 
(Darlington), said it would be well if Professor 
Hull had taken into consideration one or two facts 
in connection with the coal trade. One was that 
thirty years ago the amount of coal required for 
the production of every ton of pig iron and its 
detailed manufacture was double the quantity it is 
now. That would, therefore, form an element in 
future calculations. Also, the manufacture of steel 
only required about half the number of tons of coal 
which was required for each ton of manufactured 
iron. Another point which the professor had 
named was his differing from the Royal Coal Com- 
mission in not taking into account the coal seams 
between 12 in. and 24 in. in thickness. The pro- 
fessor evidently thought that these seams will not 
come into play so much as he (Mr. Marley) would 
venture to submit they will, on account of the great 
depth to which shafts will have to be sunk to work 
them. He would call Professor Hull’s attention to 
the fact that these shafts have to be sunk and are 
sunk to the thicker seams, and when these thicker 
seams are exhausted then the thin seams between 
1 ft. and 2ft. in thickness come into play. He 
spoke of what was an actual fact, for he knew many 
instances where seams of 14 in., 16 in., and 18 in. 
were at this moment being worked profitably in the 
county of Durham from shafts sunk from the thicker 
seams. Professor Hull would therefore see that his 
objection to the expensive shafts for these thin 
seams did not really apply. 

Professor Hull, in reply, did not anticipate that 
petroleum, however largely it was likely to come 
into use in this country, would make very much 
difference in the demand for coal. As to Mr. Mar- 
ley’s remarks on the greater economy of fuel in 
the manufacture of iron, he himself could remem- 
ber when eight tons of coal was required in the 
Midlands for the production of one ton of iron, 
whilst now only 1} tons of coke was required in 
Cleveland perton of pig iron. At the same time, 
the economy in the use of coal was more than coun- 
terbalanced by the enormous increase in the pro- 
duction of iron. 

On the next day, Saturday, the 14th ult., there 
was nothing of special interest from our point of 
view ; but on the following Monday there were 
some very interesting papers. The section divided 
itself into two parts, the first meeting at ten o’clock 
and discussing three papers of considerable in- 
dustrial and economic importance on the question of 


CapPITAL AND Labour. 
The first paper read was contributed by Mr. L. L. 





Price, and was entitled, ‘‘The Relations between 
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people were becoming somewhat too respectable. 
As one who had always advocated the more con- 
ciliatory methods of settling disputes, he could 
not help feeling a certain amount of disappoint- 
ment as to what had recently taken place. A 
few years ago he had come to the conclusion 
that, whatever occurred elsewhere, as regarded 
the northern coal trade, they had seen the end 
fer ever of those industrial conflicts, especially 
in the shape of strikes and lock-outs. For many 
years they referred these disputes to arbitration, 
and they had the encouraging fact that in every 
case the arbitrator’s or umpire’s award was accepted 
and loyally carried out. They never had a pit 
stopped in resisting any of the awards. 

Mr. Burt next went on to refer at some length 
to the operation of sliding scales, which he said for 
a great number of years had saved very much 
friction, but of late the thing had fallen into 
disrepute with workmen. He believed there wa: 
only one surviving in South Wales. The slowness 
of working was one of the chief objections. The 
speaker said they had got over the caste difficulty 
in the coal trade, and there was always an open 
road to the employers for the men’s representatives, 
and a great number of disputes were settled by 
employers and workmen meeting round a table. 

Mr. Pattinson suggested a State department of 
arbitration and Mr. Wigram Richardson said it 
would be a step in the right direction, from the 
employers’ point of view, if a committee in settle- 
ment of disputes was as small as possible, and it 
would also be better if the workmen could give 
greater powers to their delegates. These difficulties, 
he thought, would be gradually removed. 

Dr. Watson briefly replied. 

In the afternoon, when the second division of the 
section met, the paper by Sir B. C. Browne, to 
which we have referred, was read, together with 
other papers on educational subjects. The remaining 
papers in this section were not of special interest 
from our point of view. 


LOCOMOTIVE FOR THE NORTHERN 
PACIFIC RAILROAD. 

THE locomotive which forms the subject of our two- 
page engraving this week, and of which we give other 
views on pages 484 and 485, and the present page, is not 
only of special interest as an example of most recent 
American practice, but also from its being the ten- 
thousandth locomotive produced at the celebrated 
Baldwin Locomotive Works. This establishment is 
the only locomotive factory in the world where such a 
record bn been even approached, and considering that 
the Baldwin Works are now turning out locomotives at 
the rate of over a thousand per annum, it does not 
appear likely that they will lose their position. This 
jas thonnnlts engine was completed early in June 
last. 

As will be seen from our engravings, the locomotive 
under notice, which is one of several constructed for 
the Northern Pacific Railroad, is of the ‘‘ Consolida- 
tion” type, having four pairs of coupled wheels and a 
two-wheeled truck at the leading end. The first loco- 
motive ‘‘ Consolidation,” which gave its name to this 
now well-known pattern, was constructed at the Bald- 
win Works in 1866 for the Lehigh Valley Railroad, it 
having been built from the plans and specifications of 
Mr. Alexander Mitchell, then the master mechanic of 
the Mahanay division of that line. This engine had 
cylinders 20 in. in diameter with 24 in. stroke, coupled 
wheels 4 ft. in diameter, and weighed 90,000lb., of 
which 80,000 lb. rested on the coupled wheels. This 
was, at the time it was built, considered an exceptionally 
heavy and powerful engine, but the latest developments 
of the class which we now illustrate has 22-in. cylinders 
with 28in. stroke, coupled wheels 4ft. 2in. in dia- 
meter, and weighs no less than 150,0001b., of which 
135,000 lb. rests on the coupled wheels. The weights 
just given are those of the engine alone in workin 
order; but it is accompanied by an sighe-whouled 
tender carrying 3600 gallons of water, and weighing in 
working trim about 75,000 Ib., maxing the total weight 
of engine and tender 225,0001b., or a little over 100 
tons. 

As regards the general arrangement of its framing, 
cylinders, and working gear, the engine requires little 
special description, the chief features being clearly shown 
by our engravings. The frames are of the regular 
American bar type, placed at 3 ft. 10 in. centres, and 
their cross-connections and cylinder attachments are 
clearly shown by the views on the present page and 
page 485. The cylinders, it will be noticed, are fitted 
with balanced slide valves. 

The arrangement of the springs is such as to give 
the engine great flexibility, the spring of the truck 
at the leading end being connected by a compen- 
sating beam with the front ends of the springs of 
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these springs are connected = | beams with the front 
ends of the springs of the secon 

case of the third and fourth pairs of drivers a some- 
what special arrangement of springs and levers is 
adopted. Between the third and fourth axle-boxes on 
each side is placed an inverted plate spring, the ends 
of which are coupled by vertical links to compensating 
beams which pass forwards and backwards over the 
third and fourth axle-boxes respectively, transmitting 
the loads to them. The other ends of these compen- 
sating beams are not attached directly to the frames, 
but are coupled to links which transmit their pull to 
pairs of helical springs disposed as shown in our side 
elevation Fig. 1 and transverse sections Figs. 2 and 4. 
To facilitate the traversing of curves, the second and 


without flanges. . 
One of the most noticeable features in the engines we 


boiler, the barrel being 6 ft. in diameter, a dimension, 


motive practice. 





nuts being used. This plan has for a great number of 


the first pair of coupled wheels, while the hind ends of | 





third pairs of coupled wheels have extra wide tyres | 


are describing is the exceptionally large size of the, 


so far as we are aware, never before reached in loco- | 
As will be seen from the section | 
Fig. 2, page 485, the firebox crown is arched and is | 
stayed directly to the shell in the same manner as the | 
sides, the stay heads being simply rivetted over and no | 


years been in regular use in the United States, and its 
success is of interest in connection with the discussion 


pair of drivers. In the | which has of late arisen here respecting the use of such 
| stay bolts without nuts for staying the crowns of fire- 


boxes of torpedo boat boilers. 

The section Fig. 2 also shows that the firebox is kept 
completely above the frames, the firebox ring being 
directly over the latter. The firebox end of the boiler 
is supported on rocking links as shown in the side 
elevation Fig. 1. The firegrate has rocking bars in 
short lengths worked by a series of levers linked 
together as shown in Fig. 1. The engine has the 
extended smokebox now so generally adopted in 
American locomotive practice, a deflecting screen 
being provided in front of the tubes and a large grid 
or spark arrester of the shape shown in dotted lines in 
Fig. 1, being fixed in the upper part of the smokebox. 

Theenginesofthe class we have been describing are used 


on grades of 116 ft. to the mile or ] in 45.5, with curves 


of 10 deg. or 573 ft. radius, there being reverse curves 
at some points on the grades. According to a report 
dated January 3 last, made by Mr. W. T. Small, the 
superintendent of motive power of the Northern Pacific 
Railroad, the largest load which one of these engines 
had taken up to that time was twenty loaded cars weigh- 
ing about 600 American tons of 2000 lb., equal to 535 
English tons, Mr. Small considers that under favour: 
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able conditions the average load for these engines may 
be taken at eighteen of the above-named cars, or in 
winter sixteen such cars. Altogether this type of 
engine is of very great interest as showing what our 
American friends are now employing to deal with 
exceptionally heavy work. 








THE CRUISERS OF THE AUSTRALIAN 
SQUADRON. 

Tne cruisers and gunboats for the Australian 
squadron are now in an advanced stage of construc- 
tion, one or two of them, indeed, are launched, and the 
others will be in the water in the course of a few 
weeks, so that within four or five months the vessels 
will be in the hands of the Admiralty authorities. 

2ut as to when they will come under the charge of the 
Naval Commander-in-Chief of Her Majesty’s ships in 
Australian waters it is difficult to say, in view of the 
long time necessary for the equipment of such vessels, 
according to the principles of red tapeism. It has, by 
the way, been somewhat discouraging to builders to 
find that, although their part of the work has been 
done with great despatch, the vessels have been a long 
time before being commissioned. They will, however, 
get used to it. Before describing the cruisers them- 
selves it may not be inappropriate to briefly recall the 
— which resulted in the establishment of the Aus- 
tralian squadron. 

About three years ago negotiations were entered 
into between the Admiralty and representatives of the 
Australian colonies to secure such an arrangement as 
would give the colonial people a greater security or pro- 
tection in times of war. Although the idea could never 
be entertained that Britain would so weaken the naval 
defences of the antipodes as to encourage attack, or make 
it likely that invasion would be successful—the loss in 
such a case is too great to be lightly considered—there 
were those who thought the squadron there should be 
considerably augmented. While admitting this view 
the British taxpayer, who is constantly watching his 

urse, urged that it was only fair that their colonial 

rethren should assist in providing this additional pro- 
tection. A conference was consequently held to arrange 
that the colonies should ‘‘ contribute towards an exten- 
sion of the Imperial Navy, and maintain as an integral 
part of the fleet an Australian squadron, in addition to 
the force which has hitherto been stationed in those 
waters.” The question is really one associated with the 
great subject of Imperial Federation, a grand-sounding 
phrase, and naturally raises the query, ‘‘ Why not 
have squadrons similarly maintained in connection 
with the other large colonial possessions?” We leave 
this for political economists to discuss. It is not 
necessary here to recapitulate the proceedings in con- 
nection with the conference. An agreement, appa- 
rently satisfactory, was approved. The main prin- 
ciple is that five cruisers, improved Archers, and 
two torpedo gunboats, of the Rattlesnake type, built 
and equipped by the Imperisl Government, are 
to be sent to Australia. The three cruisers and 
the two gunboats are to be immediately commissioned, 
while the others are to be held in reserve in Australian 
ports, for commission when occasion arises. The 
colonies are to pay interest on the first cost at 5 per 
cent., the maximum sum being 35,000/., and for main- 
tenance, crews, pensions, &c., a maximum of 91,000/., 
while, when the two vessels are needed in times of war, 
the cost of manning, &c., will be defrayed by the 
Imperial Government. The Home Government, of 
course, will not reduce the present force in Australian 
waters. The new squadron will be under the control 
of the Naval Commander-in-Chief of Her Majesty’s 
fleet in Australia. The agreement lasts for ten years, 
and only terminates, then, if notice has been given two 
years previously. In any case two years’ notice is 
necessary. On the termination of the agreement the 
vessels remain the property of the Imperial Govern- 
ment, 

The five cruisers are named Pandora, Pelorus, Per- 
sian, Phcenix, and Psyche ; the former three are build- 
ing in the Elswick establishment of Messrs. Armstrong, 
Mitchell, and Co., and the latter two in the Clydebank 
Works of Messrs. James and George Thomson, who 
construct the engines for their vessels, while the 
machinery of the other three isin the hands of Messrs. 
Hawthorn, Leslie, and Co., Neweastle-on-Tyne. The 
gunboats are also being built by Messrs. Armstrong, 
and the engines by Messrs. Bellis and Co. 

The cruisers are said to be improved Archers, but 
they might be more fitly described as improvements 
on the Medea class, although it is to be hoped that in 
respect of speed trials will prove more satisfactory. In 
giving their dimensions it may be interesting to place 
alongside the figures relative to the Medes and 
Archer. 

Pandora. Medea. Archer. 


ft. ft. ft. in. 
Length between perpendiculars ... 265 265 225 3 
Breadth (extreme) ... bps an ae 41 36 0 
Draught ns oe -~ ices 160=«o1t «6 
Displacement, tons tte ss. 2580 2800 1630 0 





The new vessels will have a greater speed by 2 knots 
than the Archers. They will have a strong protective 
deck, whereas the Archers depended for protection on 
the arrangement of the coal bunkers and minute sub- 
division. In armament, too, they will have the ad- 
vantage of recent inventions, and as a whole it will be 
10 per cent. heavier in weight, while the radius of 
action will be about 30 per cent. greater. The in- 
ternal arrangement and protection in the new vessels 
is similar to that inthe Medea class. In the matter 
of speed the Australian cruisers are to steam at 
19 knots on 7500 indicated horse-power, while the 
Medea’s speed was 19.8 knots on 10,000 indicated horse- 

wer. 

The protective deck is of steel, 1 in. thick on the 
level part, thickening to 2 in. on the slopes. The 
conning tower is of. 3 in. steel. Each vessel has a 
double bottom on the cellular principle for carrying 
400 tons water ballast. Internally the vessels are 
divided into thirty main water-tight compartments, 
two of the compartments being occupied by the twin 
engines, and two others by the boilers. The other 
main compartments are minutely sub-divided, par- 
ticularly above the protective deck. Above and below 
this deck bunkers are arranged for 300 tons of coal, 
which will give the cruisers a radius of 6000 knots at 
10 knots speed, and of 1300 knots at full speed. 
Under the poop aft accommodation is provided for the 
officers, while the seamen are housed forward under 
the forecastle. In each vesse] a crew of 190 men has 
been provided for. The Pandora is to be the flagship 
of the fleet, and the naval commander-in-chief of Her 
Majesty’s ships in Australian waters has had arranged 
for him a suite of rooms to enable him to maintain 
the dignity of his position. 

The armament consists of eight 4.7-in. quick-firing 
guns on central pivot mountings, from the Elswick 
establishment. Two of these will be placed on the 
forecastle, two on the poop, and two each on the port 
and starboard sides on the upper deck. Each of these 
guns weighs 2 tons ] cwt., and has a length of 40 
calibres, Fired with a charge of 104 lb. of Chilworth 
powder, with an initial speed of 2250 ft. per second, 
a shot weighing 45 lb. may be thrown with sufficient 
velocity to penetrate at close range rather more than 
10$ in. of wrought iron. This gun may be dis- 
charged about ten times per minute. In addition 
to these, there will be eight 3-pounder quick-firing 

uns and several machine guns. There will also be 
our torpedo tubes, one on each broadside, one for- 
ward, and another aft. The Archers were designed for 
ten tubes. 

The propelling machinery consists of twin-screw 
triple-expansion engines of the vertical type, capable 
of developing 7500 indicated horse-power under forced 
draught and 4500 indicated horse-power under natural 
draught. The Archers developed 4000 indicated horse- 
power. The diameter of the high-pressure cylinder 
is 304 in., intermediate 45 in., and low-pressure 68 in., 
the length of stroke being 33 in. The engines run at 
a very high speed and are very compactly arranged 
with the view of economising the room, which is 
limited owing to the protective deck. Steam at a 
working pressure of 150 Ib. to the square inch, is to be 
supplied from four double-ended boilers, each 11 ft. 
Gin. in diameter and 17 ft. long, having in all sixteen 
furnaces, with a grate surface of 375 square feet, and a 
heating surface of 9400 square feet. With the engines 
under forced draught, and indicating 7500 horse-power, 
the speed on a four hours’ trial is to be 19 knots ae 
hour, the natural draught trials are to extend to twelve 
hours, and with 4500 indicated horse-power the speed 
maintained is to be 17} knots. 

The vessels will have two masts with only fore 
and aft steadying sails, and they will not have 
inilitary tops, these having evidently been finally dis- 
carded by the Admiralty in vessels of this class. They 
will have the usual balanced rudder, and the steering 
gear, like all the other ‘‘ vitals” will be below the pro- 
tective deck. 

The torpedo gunboats Whiting and Wizard are con- 
siderably larger than the Sharpshooters, being 35 ft. 
longer, 4ft. more beam, 275 tons more displacement, 
while the engines will develop 1500 indicated horse- 
power more and give 2 knots additional speed. The 

rincipal dimensions of the Wizard are: Length 
Genus perpendiculars, 235 ft. ; breadth, 27 ft. ; and 
at a mean draught of 84 ft. the displacement will be 
about 735 tons. The machinery is of the triple-expansion 
type, and under forced draught, with the engines work- 
ing up to 310 revolutions, will develop 4500 indicated 
horse-power and give the vessels a speed of 21 knots. 
The boilers are to be of the locomotive type, and will 
have a working steam pressure of 165 lb. to the square 
inch. The grate area will be 190 square feet, and 
the heating surface 5500 square feet. The armament 
will be more powerful than that of the Sharpshooter, 
consisting of two 4,7-in. quick-firing guns, four 
3-pounder quick-firing guns, and five torpedo tubes, 
one in the bow and the other four mounted in pairs 
on the upper deck. The vessels have high fore- 


castles, which in dirty weather will be found a pro- 
tection from the sea. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 10, 1889. 

YESTERDAY the Pennsylvania Railroad Company 
placed contracts for 40,000 tons of steel rails with 
three steel rail mills in Pennsylvania. There are 
inquiries in the market for about 200,000 tons of steel 
rails, of which Chicago mills have inquiries for one- 
half for roads west of the Mississippi River. The trunk 
lines will place large winter contracts for delivery 
early in the spring. There is also an extraordinary 
demand for billets and slabs, and prices have just been 
advanced 2 dols. per ton ; nail slabs are 32 dols.; tank, 
35 dols.; shell, 37 dols.; flange, 39 dols. to 40 dols. 
Beams and channels were advanced at New York on 
Monday at a meeting at which all the structural iron- 
makers were represented. The price for years was 
3.30 cents. per pound. About a year ago prices were 
reduced 10 dols. per ton, making price 2.80 per pound. 
Yesterday’s action advanced the price to 3.10 cents. 
This course was dictated by the extraordinary demand 
for iron and steel shapes for bridge and general con- 
struction work. Some mills have orders up to the 
close of the year. An enormous amount of bridgework 
is in contemplation as well as building, in which iron 
and steel will enter largely. Elevated railroads in St. 
Louis and Chicago are to be built, which will probably 
cause an outlay of 8,000,000 dols. There is a general 
improvement in the iron trade. Crude iron is getting 
scarce for early delivery. Several southern furnace 
companies are sold up to the close of the year. Car- 
builders are in the market for large supplies of iron. 
Car-axle and car-wheel builders are sold up for three 
months. The bar-iron mills are busy east and west, and 
pipe-line builders have contracts out for twenty miles of 
Pipe. The window glass factories are all at work, and 
all branches of the window glass trade are well 
supplied with orders. Not for years has there been 
as strong confidence in trade and trade prospects. In 
the fourteen southern States, over 4000 new industrial 
establishments have sprung up this year, as against 
3000 up to the same time last year. A shipyard is pro- 
jected at Charleston, and at two or three Gulf ports 
extensive shipping facilities are to be established to 
facilitate commercial relations with Central American 
countries. Americans are seeking to establish more 
intimate relations with South American countries, and 
public sentiment is in favour of voting money to 
establish steamship lines. 





LAUNCHES AND TRIAL TRIPS. 

THE official speed trials of the new steel screw steamer 
Aska, built for the British India Steam Navigation Com- 
pany by the Ailsa Shipbuilding Company, Troon, went 
on her speed trials on Wednesday, 16th inst., and the 
machinery, which has been constructed by Messrs. Duns- 
muir and J ackson, Govan, worked satisfactorily in every 
respect. The vessel is 190 ft. by 29 ft. by 20 ft. deep 
moulded to shade deck. The propelling machinery is on 
the tri-compound principle, the cylinders being 16 in., 
26 in., and 42in. in diameter, with a 30-in. stroke of 
piston, Steam is supplied from one double-ended boiler 
16 ft. long by 12 ft. in diameter, having four furnaces 
with Farnley flues, the inside diameter being 3 ft. 3 in. 
The heating surface is 2305 square feet, and the grate 
surface 78 square feet, while the total condensing surface 
is 923 square feet. ‘The propeller is 9 ft. in diameter, the 
pitch 13 ft. 6 in., and the surface 34 square feet. Work- 
ing with steam at 160]b. pressure, with a 25} vacuum, 
and with the engines making 120 revolutions, the indi- 
cated horse-power was 892. The speed on the measured 
mile was 12.9, and on a continuous run 12} knots. The 
vessel is intended for coasting service in India, and the 
Ailsa Company have two or three similar steamers to 
complete. 





The screw steamer Scotland, recently built by the 
Grangemouth Dockyard Company at their yard in 
Grangemouth, went on her trial run on the Forth, when 
a speed in excess of that stipulated in the contract was 
attained. The vessel is 200 ft. long, 28 ft. 9in. beam, and 
144 ft. to main deck, and 214 ft. to awning deck. She is 
fitted for 60 first-class, 30 second-class, and a large number 
of third-class passengers. The engines, which have been 
constructed by Messrs. Hawthorn and Co., Leith, are of 
the triple-expansion type, and are supplied with steam 
from two boilers working at a pressure of 160 1b. to the 
square inch. With 700 indicated horse-power a speed of 
12 knots was obtained. 





The Godolphin, a screw steamer built of steel by the 
Grangemouth Dockyard Company in their yard at Killy- 
bank, Alloa, to the order of Messrs. William Lamplough 
and Co., London, went on her speed trials on the Firth of 
Forth recently, and attained results which gave satisfac- 
tion to all concerned. The vessel is 250 ft. between per- 

ndiculars ; breadth (moulded), 35 ft.; and depth 
moulded), 194 ft., and the registered tonnage is 2300 tons. 
Engines of the triple-expansion type have been fitted on 
board by Messrs. Hutson and Corbett, Kelvinhaugh 
Works, Glasgow. The cylinders are 18 in., 30 in., and 
48 in. in diameter, with a piston stroke of 36 in. Steam 
is generated in one boiler 15 ft. in diameter and 10 ft. 
long, having four furraces, and working to a pressure of 
160 Ib. to the square inch. The engines developed nearly 
900 indicated horse-power on trial, 
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Meee ARIS EXHIBITION, | BEVEL-GEAR CUTTING MACHINE; PARIS EXHIBITION. 


On the present page we illustrate a wheel-shaping 
machine shown at the Paris Exhibition by the Mas- CONSTRUCTED BY THE OERLIKON COMPANY, OBRLIKON, NEAR ZURICH. 
chinenfabrik Oerlikon, of Oerlikon, near Zurich. The 
machine has been built for the purpose of shaping 
the wooden or iron teeth of large gearing, both 
spur, bevel, and worm. The work done by this machine 
is mathematically exact, to insure the noiseless and 
regular working of such wheels. The shaping of the 
teeth of bevelled wheels is attained by the automatic 
sliding of two rules, connected together like the blades 
of scissors, around a shaft and along a pattern. The 
crossing point of the rules allows a vertical movement 
of the whole system. 

The tool slides, operated by the movement of a 
swinging lever connected to the slot holes, move upon 
these rules which follow their pattern. One tool 
finishes the lower face of the tooth while the other 
acts at the same time upon the upper face. The speed 
of the tool is a and is determined by the 
material of the teeth. The mandrel stock is movable 
upon its plate for the shaping of bevelled wheels at 
any angle. The central line, however, passes always 
through the crossing point of the above-named two 
rules. In consequence of this arrangement, wheels of 
the same number of teeth and the same angle can be 
shaped with the same pattern. To prevent the tools 
continuing to work after the teeth have been brought to 
the required shape, an automatic knock-off motion is 
employed. 

This machine, which is of great simplicity, shapes 
wheels up to a diameter of 9 ft. 10 in, 
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PHOTO-ELECTRIC PROJECTOR. 

WE publish on the opposite page an illustration of 
one of the most recent types of portable electric light 
projectors, constructed for the French army and for 
coast defence by MM. Sautter, Lemonnier, and Co., 
and exhibited by them at Paris; the power of this 
projector is equivalent to 4000 carcels. The illustra- 
tion shows aly one part of the installation—that of 
the carriage on which is mounted the projector, coils 
of conductors, and various fittings ; the other portion 
of the installation is the portable engine and dynamo 
which has already been published by us (see page 72 
ante); it is in this type that the Trepardo, Dion, 
and Bouton boiler is employed with the Parsons motor 
and dynamo. The carriage which we illustrate is of 
quite a new pattern and has been specially designed 
with the object of easily handling the projector ; the 
frame, which is mounted on four wheels, is curved at the 
rear end as shown, and forms the base upon which the 
projector stands; the lifting bars are placed at 
the side, and when passed through the rings of the 
projector frame are about 5 ft. from the ground; four 
men can then easily carry it to positions which are in- 
accessible for the carriage, and where it is mounted on 
the folding iron base which we have already described 
and illustrated. The positions of the drums carrying 
the conductors are seen in the engraving ; each of them 
has a capacity of 100 metres of cable with concentric 
conductors. fication the projector the carriage is sup- 
plied with a dispersion lamp, a portable projector base 
and boxes containing accessories such as are and incan- 
descence lamps, besides a complete telephonic installa- 
tion; the whole arrangement is thus very complete and 
portable. 
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SULZER’S TRIPLE-EXPANSION VERTICAL 
ENGINE. 

WE give on page 492 a perspective view of the triple- 
mare vertical engine constructed by Messrs. 
Sulzer Brothers, of Winterthur, which occupies a pro- 
minent position near the centre of the Machinery Hall 
at the Paris Exhibition. ‘This engine is of a type 
which its makers have designed for motors of large 
power, the particular engine shown being probably the 
smallest size which will be made of this particular 
pattern. It has cylinders respectively 15.75 in., 
23.62 in., and 35.43 in. in diameter, the stroke being 
23.62 in. It is intended to be run at speeds of from 
110 to 125 revolutions per minute, and at the latter 
speed, and with steam at an initial pressure of 142 lb. 
per square inch, it is intended to indicate 285 horse- 
power with a cut-off at 20 per cent. in the high-pres- 
sure cylinder, 360 horse-power with the cut-off at 
30 per cent., and 435 horse-power with the cut-off at 
40 per cent. 

In designing the engine under notice it has been the 
objectof Messrs, Sulzer toobviate certain inconveniences 
attendant upon the vertical type by arranging that as 
far as possible ali the details shall be accessible to the 
engine driver without necessity of mounting to any 
platform or gallery. With this end in view the valve 

ear has been arranged below the cylinders, the shaft 
re which the valves are driven being parallel to the 
crankshaft, as shown in our engraving. 

In arranging the valves the principle adopted in all 
Messrs. Sulzer’s horizontal engines has been retained ; 
al) the valves close by falling, their own weight assist- 
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MILITARY PROJECTOR AT THE PARIS EXHIBITION. 





CONSTRUCTED BY MESSRS. SAUTTER, LEMONNIER, AND CO., ENGINEERS, PARIS. 
(For Description, see opposite Page.) 





ing the pressure of the steam in keeping them tight. 
As Messrs. Sulzer remark, this involves a slight addition 
to the clearance space in the case of some of the valves, 
but this is a matter of minor importance, particularly 
in a triple-expansion engine where the cushioning can 
be readily adjusted. 

As will be seen from our illustration, the three 
cylinders are placed in line over the crankshaft, the 
low-pressure cylinder occupying the central position, 
and the air and feed pumps being driven from its 
crosshead through vodka beams, as in ordinary 
marine practice. By this arrangement the weight of 
the three pistons is made to balance exactly. The 
cranks are placed at an angle of 120 deg. apart and 
the crankshaft is made in three parts. 
connections between the cylinders are made by two 
— pipes, the joints of which are readily acces- 
sible. 

The cylinders are supported at the back of the 
engine by a cast-iron framing carrying the crosshead 
guides, and at the front by three substantial columns 
as shown. The baseplate is'a single casting carrying 
the four crankshaft bearings. The general design of 
the whole framing is well shown in our engraving. 

The centre lines of all the valves, with the exception 
of the upper valves of the low-pressure cylinder, are 
arranged on the same vertical plane, this being parallel 
to the plane passing through the centres of the 
cylinders, and as close as possible to it. The shaft from 
which the valves are actuated is also placed in the same 
plane. All the valves are driven by cams on this 
shaft with the exception of the two admission valves, 
of the high-pressure cylinder, which receive their 


motion from two eccentrics on the valve shaft through | 


the intervention of a simple arrangement of detaching 

ear, the action of which is controlled by the governor. 

his gear is identical in principle with the Sulzer gear 
shown on the engine which was exhibited at Paris in 
1878, but the details have been specially worked out 
to suit engines running at a considerable number of 
revolutions per minute. The closing of the valves is 


The steam | 


| softened by aircushions, and the arrangements generall 
|are such that Messrs. Sulzer consider the gear well 
| fitted for use at speeds of from 125 to 140 revolutions 
| per minute. 
|" "The valve shaft runs in a kind of trough, which is 
| filled with oil up to a certain height, so that all the 
|; cams dip into it. The renewal of this oil is effected 
| from the main system of lubrication, of which we shall 
|Speak presently. The governor is—as will be seen 
\from our illustration—of the Porter type, and its 
spindle serves as the shaft connecting the crankshaft 
to the shaft from which the valves are operated. 
| Symmetrically with the governor there is placed an 
| arrangement of steam turning gear. 
| The general lubrication of the engine is effected from 
/a central source of supply by means of pipes as shown 
| by our engraving, the oil which drains down from the 
bearings, &c., being returned to the oil reservoir by a 
small rotary pump placed inside the baseplate suffi- 
| ciently low to permit of the oil draining into it. The 
crosshead pins, as will be seen, receive the oil through 
telescopic sliding pipes. 

In conclusion we should state that the design of the 
interesting engine we have been describing is chiefly 
due to Mr. Wilhelm Ziiblin, the engineer-in-chief to 
| Messrs. Sulzer, assisted by Mr. Jiirgen Schiibeler, 
ithe chief constructor in the engine department of the 

works. 








NOTES FROM THE SOUTH-WEST. 

| he Bute Docks.—The Bute Docks Act, 1886, gave the 
company powers to remove the low-water pier and con- 
struct an embankment, which, when completed, will 
inclose a large part of the shore on the south-east side of 
the Roath Dock. The construction of the embankment 
along the line of the low-water pier has been proceeding 
for same months, and a point has now been reached at 
which it turns towards the south-east, leaving the pier on 
the side nearest the entrance channel. The embankment 
will be continued for a distance of about 450 ft. further 
than the extreme end of the pier, and will then be carried 


‘ 








round towards the Orchards, a distance of about 2000 
ee the eastern extremity being opposite the new 

owlais Works. The portion of the low-water pier which 
now remains will be removed, and the effect will be to 
make the entrance channel half as wide again as it now is. 


South Welsh Coal.—The number of persons employed 
underground in Breconshire coalmining last year was 
452; in Carmarthenshire, 2040; in Glamorganshire, 
54,280; and in Pembrokeshire, 333. The number of 

rsons employed above ground was: Breconshire, 90 ; 

armarthenshire, 621; Glamorganshire, 9194; and Pem- 
brokeshire, 154. The production of coal last year was: 
Breconshire, 120,933 tons ; Carmarthenshire, 648,572 tons ; 
Glamorganshire, 18,911,310 tons; and Pembrokeshire, 
74,454 tons. A small quantity of fireclay, ironstone, and 
other minerals were also raised. 


Cardif.—The steam coal trade has been scarcely so 
active during the last few days; current prices have, 
however, been well maintained, the best descriptions 
making 13s. 3d. to 13s, 6d.; good dry coal, 12s. to 
12s. 6d. ; and Monmouthshire, 11s. 3s. to 11s. 6d. per ton. 
Household coal has been in good demand ; No. 3 Rhondda 
has made 11s. 3d. to 11s. 6d. per ton. The demand for 
coke is in excess of the supply ; good foundry and furnace 
pig have been well maintained at 22s. and 21s. per ton 
respectively. The iron ore trade has shown continued 
firmness. The manufactured iron and steel trades are 
still active, all the local works being well employed. 
Heavy section steel rails have made 5/. 15s. to 6l. per 
ton ; light section ditto, 6/. 17s. 6d. to 7l. per ton. 


Quick Despatch at Penarth.—The iron ship Milverton, 
2141 tons net register, docked at Penarth at midday on 
Monday week, with an import cargo of about 800 tons of 

ig iron for Messrs. J. Watson and Co., of Swansea. 
he ship commenced discharging at two o’clock on the 
afternoon of the same date, and was all out at eight 
o’clock on the Wednesday morning. She then commenced 
loading, and had taken on board a cargo of 3291 tons at 
between eleven and twelve o’clock on Friday morning. 
The whole of the time occupied in discharging 806 tons of 
ig iron and shipping 3291 tons of coal was less than four 
ays. 
Milford Haven.—The traffic manager and locomotive 
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superintendent of the Great Western Railway have 
visited Milford Haven with the view of making the 
necessary arrangements for disembarkation of passengers 
from Transatlantic steamers. On the arrival of asteamer 
a special train will be drawn up alongside the dock wall, 
and a warehouse is being fitted as a temporary station 
An experimental train was run on Monday from Milford 
te Paddington in six hours and seven minutes. 


Coal Tips at Bristol.—At Tuesday’s meeting of the 
Bristol Docks Committee, the chairman, Mr. C. H. Low, 
reported the result of an interview on Monday with the 
general manager of the Great Western Railway, on the 
subject of a proposed extension of the Harbour Railway 
and the erection of a coal tip. He stated, amongst 
other things, that the Great Western Railway authori- 
ties seemed disposed to give the undertaking a chance 
of success so far as they could, and the committee has 
inferred that there will be every probability of their un- 
dertaking being carried out in its entirety. 


Gas at Bath.—A threatened gas stokers’ strike at Bath 
has been averted by a satisfactory settlement. 


Swansea and Cardif.—A memorial has been forwarded 
to the Great Western Railway directors, by the Swansea 
Chamber of Commerce, on the subject of railway rates, 
asking that Swansea shall not be placed in a less favour- 
able position than Cardiff. 


Coast Defence in the West.—The War Office authorities 
are making considerable improvements and additions to 
coast defences in the neighbourhood of Plymouth. Several 
new batteries are now in course of construction at vi- 
sand, Tregantle, Maker, and Whitsand Bay. The last- 
named is the largest, and it is to have a powerful arma- 
ment of two 38-ton muzzle-loading rifled guns, and three 
42-ton breechloading rifled guns, with a range of from five 
to seven miles. These guns will be mounted on the Mon- 
crieff principle, and will be fired by electricity. In work- 
ing the guns the crew will not be in any way exposed to 
the fire of the enemy, and the gun is only in sight when 
in the firing position, and will disappear from view to 
seaward after being discharged. It is expected that the 
Whitsand battery will be completed in about three years. 
At present there are some seventy men employed upon 
its construction, 


Steam Boiler Inspection.—The boilers of all steamboats 
in the Steam Reserve are to be examined periodically to 
ascertain that no internal corrosion is going on, and the 
boilers of all vessels in use are to be examined and cleaned 
at least once a month, and to be tested under water pres- 
sure once every six months. In addition to this. the 
boilers of torpedo boats in use are to be tested at half- 
yearly intervals to a pressure equal to 90]b. per square 
inch above the working pressure. Should any boiler 
exhibit signs of permanent deflection when or before this 
test pressure is reached, the test is at once to cease, and 
the working pressure to be reduced to 90 1b. less than the 
test pressure when the first indications of weakness were 
observed. 


The Barry Dock.—The shipments of coal last week at 
the Barry Dock amounted to 65,280 tons. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday there seemed 
to be room to conclude that the excitement in the warrant 
market had temporarily died down; it was certainly 
steadier than it had been for some days. Still there was 
a feeling that the excitement might reappear at any 
moment. The variations in the price of Scotch iron did 
not exceed 24d. per ton at the forenoon meeting of the 
“ring,” the opening rate being 55s. 14d. per ton, and the 
closing 55s. 2d. Cleveland iron was done up to 51s, 3d., 
being an advance of 4!d. per ton, and hematite iron was 
sold up to 62s. 6d. cash, a rise of 34d. on the last pre- 
ceding quotation. A somewhat irregular condition of 
things prevailed on the following forenoon, but in the 
afternoon, near the close of business, there was some 
excitement caused by heavy “‘ bearing” on the part of 
two or three large operators. Quotations fell 1s. 1d. 
per ton for Scotch iron within a few minutes, but 
recovered 2d. at the finish. The closing price was 
9d. per ton under that of the previous day. Cleve- 
land iron closed 64d. per ton down, and hematite iron 
2d. under the previous day’s close. On the week, how- 
ever, Scotch iron was still 64d. per ton, Cleveland iron 
1s. 3d., and hematite iron 2s. per ton dearer than at the 
close of the preceding week. The settlement prices at the 
close were—Scotch iron, 54s. 74d. per ton ; Cleveland, 
50s. 9d. ; and hematite iron, 62s. 6d. per ton. Monday’s 
market was characterised by an unsettled feeling, and 
the price of warrants went up and down in a manner 
which it was difficult to follow. Scotch iron started 4d. 

r ton dearer, fell 44d., then rose 5d., and subsequently 

ropped 64d., closing at 54s. 8d. per ton, or almost the 
same as on Friday. The feeling in reference to Cleveland 
and hematite iron was very strong, the former rising 4d. 
and the latter 10d. per ton, the settlement prices being 
—Scotch iron, 54s. 74d. per ton; Cleveland, 51s. 14d. ; 
hematite iron, 63s. 44d. per ton. The purchases of hema- 
tite iron during the day were on such an extensive scale 
that it became generally understood that some important 
steel contracts had been placed in the district. There 
was again a somewhat irregular tone in the market yes- 
terday forenoon, but the closing price showed no change 
from that of the previous day. In the afternoon, how- 
ever, some ‘‘ bearing” of warrants took place, and quota- 
tions went down, Scotch iron closing 5d. per ton under 
Monday’s final price. Cleveland iron closed only 4d. per 
ton down, and the decline in the price of hematite iron 
was 1}d. per ton. There were extensive withdrawals of 
pig iron from the warrant stores yesterday, and that cir- 
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cumstance had a stimulating influence on the prices of 
warrants at the forenoon meeting to-day. The price of 
Scotch iron jumped up to 55s. 64d. cash, being an advance 
of 9d. per ton on the last price yesterday. Cleveland iron 
rose in price 64d. per ton, at 51s. 8d. ; and hematite iron 
was quoted at 63s. 104d. per ton cash. The close in the 
afternoon was—Scotch iron, 55s. 1d. per ton cash sellers ; 
Cleveland, 52s. 2d.; hematite iron, 64s. 94d. per ton. 
Various advances were made in the price of makers’ special 
brands during the week, to the extent even of 2s. per ton. 
The following are a few of the current quotations for No, 1 
iron: Coltness, 75s. per ton: ngloan, 74s. ; Gart- 
sherrie, 72s. 6d. ; Summerlee, 72s.; Calder, 70s. 6d. ; 
Glengarnock, 70s., all shipped at Glasgow; Shotts (at 
Leith), 70s. ; Carron (at Grangemouth), 73s. here are 
85 blast furnaces in actual operation, as compared 
with the same number at this time last year. Last 
week’s shipments from all Scotch ports amounted to 9661 
tons, against 9002 tons in the corresponding week of last 
year. "her included 1000 tons for the United States, 
1410 tons for Canada, 420 tons for Australia, 100 tons for 
Italy, 1260 tons for Germany, 515 tons for Holland, 
smaller quantities for other countries, and 4330 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores yesterday afternoon stood at 987,760 
tons, as compared with 991,451 tons, thus showing for the 
week a decrease of 3691 tons. 


Malleable Iron and Steel.—Further advances in the price 
of malleable iron has been made during the week. The 
following are some of the quotations: N.B. crown bars, 
71. 7s. 6d. per ton ; Glasgow, Globe, Waverley, J. Crown’s 
Pheenix, and Etna common bars, 7/. 5s. per ton ; other 
brands, 7/. 2s. 6d. per ton; best iron 10s. per ton more— 
all less 5 per cent. discount. These prices mark a rise of 
21, 10s. per ton since July, 1888, A further advance has 
been reported in the prices of steel bars, plates, &c.— 
both basic and Siemens makes. It is stated this week 
that several orders for iron bars have been placed on the 
Continent at 5s. per ton below the makers prices here 
delivered. 

Shipments of Machinery, &e., from the Clyde.—The ship- 
ments of machinery, &c., from the Clyde to foreign an 
colonial ports, reported last week, included the following: 
Marine engines, tea-fnaking, rice-making, and sugar 
machinery, &c., for Calcutta, Italy, New York, n- 
goon, the Cape, Demerara and Antigua, &c., of the value 
of 16,350/. ; sewing machine parts, valued at 3030/., for 
Lisbon, Bombay, Hong Kong, New York, &c.; a barge 
(in pieces) for Calcutta, of the value of 8400/. ; blooms, 
billets, plates, bars, and other steel s, valued at 
11,200/., chiefly for Canada, Italy, Adelaide, Calcutta, 
Halifax, Bombay, and New York ; pipes and other cast- 
ing, sleepers, plates, sheets, bars, tubes, and miscellaneous 
iron manufactures, of the value of 31,850/. 


Iron and Steel Imports.—The following imports were 
reported last week: Joists, 2640 cwt.; girders, 3069 ewt, ; 
nails, 1120 ewt. ; bolts and nuts, 310 cwt. ; axles, 207 cwt. ; 

lates, YLewt. ; steel, 540 cwt.—all from Antwerp ; from 
New York and Canada, 400 cwt. of iron and steel goods. 


Institution of Engineers and Shipbuilders in Scotland.— 
Last night the thirty-third session of this Institution was 
opened, Mr. Eben. Kemp, the new president, in the 
chair. In a short, but comprehensive address, the presi- 
dent touched upon a number of interesting topics, chiefly 
dealing with the progress of engineering and the construc- 
tive arts. He then presented the Marine Engineering 
Medal of the Institution to Mr. Nisbet Sinclair for his 
yaper on ‘‘ Experiments on the Strength of Copper Steam 
Pipes made at Lancefield ;” the Railway Engineering 
Medal to Mr. Robert Simpson, C.E., B.Sc., for his paper 
on “The Construction of the Glasgow City and District 
Railway ;” and a premium of books to Mr. George C. 
Thomson, F.C.S., for his paper on ‘‘ Copper and Copper 
Castings.” These papers were all communicated to the 
Institution during the session 1887-88. Subsequently 
Mr. Henry Dyer, C.E., read a paper on ‘‘ A University 
Faculty of Engineering,” the discussion of which was 
postponed till next meeting. 


James Watt Lecture at Greenock.—The annual lecture 
instittited in connection with the Philosophical Society of 
Greenock in commemoration of the life and work of 
James Watt, is to be delivered in January by Mr. James 
— general manager of the Steel Company of Scot- 
and. 


The New Steel Works at Renfrew.—The long-talked of 
erection of the new steel works on the farm of Porterfield, 
Renfrew, took practical shape on Thursday. The rail- 
way company had a large staff of men, laying a siding for 
the new works, which are to be pushed on with all 
possible speed, and it is said that the steel company, with 
a view to the comfort of the workmen, are about to erect 
dwelling houses. The burgh of Renfrew have arranged 
to widen (at a cost of 600/.) the present roadway from 
18 ft. to a width of 50 ft.; it will be 700 yards in 
length, and will serve as an entrance. When completed, 
the new works will give employment to about 1000 
persons, 


General Manager of the Clyde Trust.—Mr. George Reith, 
who has been for the last twenty-six years general manager 
of the Clyde Trust, has just given in his resignation. He 
is seventy-nine years of o-- The ‘resignation has been 
accepted, and a retiring allowance of 1000/. per annum 
has been voted to him. The salary of his successor has 
been fixed at 1500/. per annum. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Agitation in the File Trade.—A deputation, represent- 
ing the various branches of the file trade, has been 
received at the Cutlers’ Hall by the Committee of the 








'd | question. ” 





File Managers’ Association, Mr. J. B. Jackson presiding. 


The men having laid their case for a 10 per cent. advance 
before the meeting, the committee promised to place the 
matter before a general meeting of the Association. 


Railway Orders.—In consequence of the very firm tone 
of the hematite iron market, and the reluctance which 
the makers show in quoting, the prices of steel in Shef- 
field have been materially advanced. A considerable 
amount of work has been placed in the heavy trade 
during the past fortnight. All the English railway com- 

nies are placing heavy orders for tyres and axles. This 
is evidently a sign that we may anticipate a very brisk 
business next year. 


Steel and Iron Prices.—The range in prices may be 
taken as follows: Ordinary wagon tyres, 9/. 10s. ; locomo- 
tive tyres, 11/. to 12/. ; wagon aaa, 8/. 15s. per ton. 
Special quality steel billets are now 6/. 5s., but in all pro- 
bability prices will advance 5s. ad ton during the next 
week, as makers find it impossible to produce this class of 
steel at present prices, with the advance which has taken 
place upon iron and other raw materials. Hematite irons 
are 70s. to 72s. 6d. and spiegel iron 5/. 10s. per ton. 
Foundry and forge irons have risen 4s. 5d. in the fort- 
night. Swedish irons have gone up since the spring 25 to 
30 per cent. 


The Wages and Eight Hours’ Question in Yorkshire.— 
On Monday the Council of the Yorkshire Miner’s Asso- 
ciation met at the offices, Barnsley, for the transac- 
tion of business of an important character, to de- 
cide the action of Yorkshire in regard to the new 
a to demand a 10 per cent. advance in Mi omg 
and the even more important question of introduc- 
ing, as a general practice, a working day of eight hours 
“from bank to bank.” The attendance of delegates was 
very large, nearly every colliery in Yorkshire being re- 
presented, The following resolutions were passed: 
‘That this Association makes a demand for 10 per cent. 
advance in our wages, as agreed upon at the Birmingham 
conference.” ‘‘That we approve the resolution agreed 
upon at the Birmingham conference on the eight hours’ 
“*That three delegates from this Association 
attend the Newport conference on the eight hours’ and 
10 per cent. wage question on November 27, 28, and 29, 
and that Messrs. B. Pickard, M.P., Edward Cowey, and 
James Murray be the delegates to the Newport con- 
ference.” ‘‘That Mr. Pickard write tne coalowners’ 
secretaries asking them to appoint a meeting of coal- 
owners and workmen to discuss the demand for a 10 per 
cent. advanceupon all underground workmen’s wages.” 
The five resolutions on these questions are the essential 
ones for putting Yorkshire in line with the 260,000 men 
of other counties, who stand pledged by the action of 
their representatives, and by their own approval of such 
action, to act together in the matter of the advance of 
wages and the adoption of a working day of eight hours 
from bank to bank. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
capital attendance on ’Change, and the tone of the market 
was cheerful, but the demand was not quite so great as 
it has recently been, although inquiries were numerous 
and buyers were anxious to purchase. Sellers, however, 
were not disposed to do much business, as they are con- 
fident that quotations will continue to improve for some 
time tocome, and they, therefore, consider it best to wait 
until better pricescan be realised. For prompt f.o.b. delivery 
of No. 3 g.m.b. Cleveland pig iron buyers offer 51s. 14d., 
and a few odd lots dane hands at this price, but the 
general quotation is 51s. 3d. No makers will accept any- 
thing under 51s. 3d.,; and many of them ask 5ls. 6d. 
Buyers are very desirous to place orders at 52s. for de- 
livery of No. 3 over the first three months of next year, 
but with prices advancing we cannot expect to see much 
forward business done, especially when we consider 
that there is every likelihood of the cost of produc- 
ing iron during next year exceeding the present sell- 
ing price. Middlesbrough No. 3 warrants are stiff 
at 51s. 3d. cash, and holders are not very ready 
to part with them. Stocks are still being reduced at 
a very great rate, and shipments up to date are very 
pet It is —— that the exports of iron from 
Middlesbrough during the present month will reach 
something like 100,000 tons. Hematite pig iron is in 
capital demand, and east coast brands are now realising 
63s. 6d. per ton for Nos. 1, 2, and 3, and the improve- 
ment in this industry has had a beneficial effect upon 
the steel trade. Heavy rails have been advanced to 
61. 5s. per ton, ship plates to 8/., and angles to 7/. 5s, all 
at works. The demand for manufactured iron is very 
good. Prices are improving, and buyers are pretty 
numerous. Common bars are realising 7/. per ton, and 
many firms have refused to book any further orders for 
this class of work, as they are sufficiently supplied with 
contracts to keep them in full swing for many months. 
Ship plates are 7/., being an advance of 2s. 6d. on last 
week, and boiler plates are 8l., all less the usual discount 
for cash. Puddled bars are 4/. 15s. net. 


Cleveland Miners’ Wages.—A meeting of the Cleveland 
mineowners was held at Middlesbrough on Monday. 
They were waited upon by representatives of the work- 
men, who sought several concessions. The result of the 
owners’ deliberation was that they now offered the men an 
advance of #d. per ton, or 74 per cent. for the three 
ensuing months — November, December, and January, 
and should the price of iron during the past quarter of 
1889 come out better than was anticipated, the employers 
would be willing to increase the74 per cent. proportionately 
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for January next. The men’s representatives indicated a 
willingness to somewhat modify the demand for 2d. per 
ton advance, but as the difference between the two sides 
would still remain so great it was understood that the 
meeting should stand adjourned until Monday next, by 
which time the delegates would have an opportunity of 
fairly communicating with the workmen. 





MISCELLANEA. 
Tue Académie Nationale of France has awarded a gold 
medal to Mr. Frederick Nell, of 16, Mark-lane, London, 
for his Victor turbine. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending October 
13, amounted, on 16,122 miles, to 1,393,401/., and for the 
corresponding period of 1888, on 16,0004 miles, to 
1,327,630/., an increase of 1214 miles, or 0.7 per cent., and 
an increase of 65,771/., or 4.9 per cent. 


The Corporation of Cheltenham have called in Messrs. 
Bailey Denton and Co., of Palace Chambers, West- 
minster, to advise on the best measures to be adopted to 
prevent the flooding of basements, in the neighbourhood 
of the promenade of the town, from the sewers in times of 
heavy storms. 


’The Union Steamship Company’s Royal Mail steamer 

Tartar, which left Cape Town at 5.42 p.m. on October 2, 
arrived at Southampton at 8.50 a.m. on Sunday, the 
20th inst., her gross passage being 17 days 15 hours 
8 minutes, and her net steaming ‘time 17 days 10 hours 
28 minutes, the distance run being 5979 miles, giving an 
average speed of 14.3 knots per hour over the whole 
course. 


Messrs. S. W. Partridge and Co. will issue in a few 
days, under the title of ‘One and All,” an autobiography 
of Richard Tangye, F.R.G.S., of ‘‘ Tangyes’,” showin 
the rise of the vast industry centred in the Cornwa) 
Works, Birmingham. The book will be illustrated by 
original drawings by Frank Hewett ; and as a record of 
the early struggles and final success of one of the great 
“Captains of Industry ” it will be a most valuable addi- 
tion to contemporary biographical literature. 


The method of constructing the foundations of the 
great drawbridge over the ames at New London, 
U.S.A., is interesting. Timber curbs were constructed 
which were sunk 80 ft. into the bed of the river, the 
bottom of which was soft mud for this depth. The mud 
inside of the curb was excavated, and piles driven into 
the solid ground then obtained. The heads of these piles 
were then bound together with concrete, on which the 
masonry of the pier was finally erected. 


It is proposed to form a physical society in Liverpool 
which wil hold its meetings at University College, an 
Professor Oliver Lodge has consented to be nominated as 
first president. The preliminary meeting will be held in 
the Physics Theatre of the University College, at 8 p.m., 
on Wednesday evening, November 6, Professor Oliver 
Lodge, in the chair. al students and all others in- 
terested in the subject are invited to be present. The 
secretary (pro tem.) is Mr. Thomas Tarleton, 1, Hyde- 
road, Waterloo, Liverpool. 


The promoters of the Tower Company, Limited, which 
has been organised for the erection of a tower of not less 
than 1200 ft. in height, offer two prizes of 500 guineas for 
the best and 250 guineas for the second best design of 
such a tower. The estimates are to show the weight of 
material, cost of lifts, and cost of erection. The designs 
and estimates are open to all competitors and must be 
sent in on or before the end of February next. The spe- 
cifications can be obtained from the offices of the com- 
pany, St. Stephen’s Chambers, Broadway, Westminster, 
S.W., after November 1 next. A very strong committee 
has been formed to adjudicate on the designs. 


At the last meeting of the Engineering Students’ Club, 
Newcastle-on-Tyne, held at the Durham College of 
Science on Tuesday, October 15, Mr. H. B. James read a 
paper on ‘‘The Dynamo.” In the course of his remarks 
the author described many of the principal continuous- 
current dynamos of the present day. In conclusion the 
arrangement and construction of the Gramme and 
Siemens armatures were thoroughly explained. Several 
diagrams were employed to illustrate the lecture and also 
some pieces of apparatus kindly lent from the electrical 
laboratory of the college by Dr. Stroud. 


The quarterly examinations of the Board of Trade for 
certificates of competency as extra first-class engineers 
has just been held at the different ports in Britain. Eight 
candidates presented themselves, and the following were 
successful : Geo W. Buckwell, Newhaven, Sussex ; 
John E. cae Liverpost ; James C. 8S. Pease, South- 
ampton. All the successful candidates were pupils of 
Lockie’s Nautical Academy, Leith. This is the highest 
honour granted by the Board of Trade to marine engi- 
neers, and of the 55 engineers who hold this certificate, 
30 have been Mr. Lockie’s pupils. 

A method of friction driving is now being tried in the 
States for dynamo and other driving. An ordinary 
leather belt somewhat longer than the circumference of 
the smaller pulley, is thrown over this pulley, and the 
two pulleys are then pressed together by screw gear in the 
ordinary way. Improbable as it way seem, it is stated 
that experiment has shown that more power can be trans- 
mitted with the same pressure on the bearings than when 
ordinary belt driving 1s used. Should this statement be 
confirmed by independent observers the method should 
=e a future before it from its compactness and simpli- 
city. 


An American has lately revived the well-known electro- 





motor, invented many years ago by Professor Henry, in 
which iron cores were alternately sucked into a coil round 
which a current of electricity was passed. An electric 
locomotive on this system has been built at the New 
York Locomotive Works, Rome, N.Y., in which storage 
batteries are used for supplying the current, these bat- 
teries compris what would be the firebox of an ordinary 
locomotive. The reciprocating movement of the pistons 
is obtained by surrounding the cylinders with coils, 
through which a powerful current from the battery is 
passed. 

An electric car on the storage battery system was tried 
on the Bristol road tram line at Birmingham on Wednes- 
day. This car is of the same size as the cable cars used at 
Birmingham, and it is expected to run, when full 70, miles 
without recharging its batteries. These are stowed away 
underneath the seats, and in addition to supplying the cur- 
rent for driving the car, they also feed a number of incan- 
descent lamps with which the car is lighted. Arrangements 
are made at the depdt by which the batteries can be 
removed from the car and replaced with charged cells in 
five minutes, but this chan; Ae only to be made once a 
day. The car has been built ty the company which owns 
the Julien, Sprague, and Electric Power Storage Com- 
pany’s patents. 

From some statistics recently published by the city of 
Berlin, it appears that London streets are on the whole 
the most crowded of any city in Europe. In 1878 it was 
ascertained that 43,014 people passed every 16 hours 
along the Leipziger Strasse in Berlin, and in 1883, 36,000 
people crossed the Jannowitz bridge every 18 hours. The 
most crowded bridge in Berlin is the Oramin, over which 
80,000 _ le pass every 18 hours. In 1884, 58,743 passed 
along the Mintz Strasse every 16 hours, and 47,506 along 
the Getraudten Strasse. In Sin it is estimated that 
110,525 pedestrians pass over London Bridge daily ; over 
Blackfriars, 79,198 ; Westminster, 44,460; and Waterloo, 
32,815. The most crowded thoroughfare of any in 
Europe is said to be the Pont Neuf, Paris, over which 
150,000 people are reported to pass daily. 


Under the powers conferred on them by the Prauivtion 
of Railways Act, 1889, the Board of Trade are calling on 
all railways to adopt the block system, except on such 
parts of their lines which are single track worked on the 
staff system, or short branches on which only one engine 
in steam, or two or more engines coupled together, are on 
the branch at the same time. All railways are also to pro- 
vide a system of interlocking points and signals satisfying 
the Board requirements, and their carriages with auto- 
matic brakes. The time given the companies within 
which they must comply with the above requirements is : 
For adoption of block working ... One year. 

~ a oe ... Eighteen months. 

ei a continuous brakes pe es 
In addition, from July 1 next every passenger ticket is 
to bear on its face the fare changeable for the journey. 
During the next two months the Board are prepared to 
—o representations by the companies as to the above 
orders. 


Professor Tetmajer, of Zurich, considers that slag 
cement should have about the following composition : 
Lime 46 parts, silica 30 parts, and alumina 16 _— 
Specimens tested by him, consisting of 100 parts of Bilbao 
slag to 15 parts of lime, had the following average compo- 
sition : Silica, 30.56 per cent. ; alumina, 13.31 per cent. ; 
oxide of iron, 0.25 per cent. ; oxide of manganese, 1,74 
per cent.; oxide of lime, 45.01 per cent.; magnesia, 
2.96 per cent. ; sulphate of lime, 1.41 per cent. ; and sul- 
phide of calcium, 4.63 per cent. riquettes of this 
cement gave the following average results, the figures 
being strength in pounds per square inch : 


: Twenty-eight 
Seven Days. D. ig 

Compression Tests : 
ardened in water ... 1380 1740 
re air ia pa 2050 

Tension tests : 

Hardened in water ... 275 499 
ee air ite dy 277 


An Admiralty order has been received at Sheerness 
Dockyard directing a new second-class fast cruiser to be 
built at that establishment from the designs of Mr. W. H. 
White, Director of Naval Construction. The proposed 
vessel is to be 300 ft. in length, 43 ft. in breadth, and to 
have a displacement of 3400 tons. Her machinery is to 
be of 9000 horse-power under forced draught with a speed 
of 20 knots, and of 6000 horse-power under natural 
draught with a speed of 18 knots. Her armament 
will consist of two 6-in. breechloading guns, six 
4.7-in. and nine 3-pounder and 6-pounder as 
guns, be gprs with a strong equipment of machine 
guns and torpedoes. The order for the construction 
of the new cruiser has given great satisfaction to 
the dockyard employés at Sheerness, as it was feared 
that, owing to the slackness of work in the repairing 
department and the decision of the Admiralty not 
to build any more third-class cruisers or sloops during the 
next four years, a large number of men would have to be 
transferred to other dockyards. The new cruiser will be 
the largest and most powerful ship ever built at Sheer- 
ness Dockyard. The building slip will require slight 
alteration before the new cruiser can be commenced. 


An International Exhibition is to be held at Edinburgh 
next year. The Exhibition, as formerly, is under the 
tronage of Her Majesty the Queen, and the Marquis of 
hian, Secretary of State for land, is the president. 
The vice-presidentsinclude the Lord Provostof Edinburgh 
the Lord Provost. of Glasgow, and the Lord Mayor (elect) 
of London, Mr. Edison, and Sir John Fowler. The 








chairman of the Executive Committee is Sir Thomas 
Clark, Bart., Ex-Lord Provost of Edinburgh, and of the 
London Committee Sir George Hayter Chubb. The 
executive have secured a site of about 90 acres in extent 
within easy walking distance of the centre of the city, and 
possessing the very exceptional advantages of railway 
stations belonging to the two great Scotch railway lines 
(the Caledonian and North British) within the grounds, 
thus enabling passengers from all parts of the kingdom 
to be set down within the Exhibition. It is anticipated 
that the opening of the Forth Bridge (the greatest engi- 
neering work in the world) early in 1890 will attract 
numerous visitors, and these added to the great stream of 
tourists, &c., which annually visit Edinburgh, will no 
doubt insure a great success. The Exhibition will include 
electrical engineering, general inventions, industries, and 
fine arts. It is proposed to close the list of applications 
on December 1, 1889, the space at the disposal of the 
committee being already very largely applied for. 


From a report issued by the Bureau of Statistics of 
Labour of the Commonwealth of Massachusetts, it appears 
that since 1825 to 1879 there were 159 strikes and lock- 
outs in this State. In 118 cases the strike was made with 
the object of securing better wages, in 24 cases to secure 
shorter hours, in 9 cases to enforce trades union rules, in 
5 cases to resist employers’ rules, and in 3 cases the strikes 
were made to protest against the introduction of ma- 
chinery. Since the end of 1880 up to the end of 1886 
there were 995 establishments affected by strikes, of which 
706 took place in the year 1886 ; 815 of these were ordered 
by labour associations. Of the whole number 315 were 
successful, 457 were compromised, and 187 failed. The 
strikers are estimated to have lost 4,200,489 dols., and the 
employers 1,970,881 dols. Of these 995 strikes 425 were for 
shorter hours, and 315 for increase of wages. Of the former 
only one was wholly successful as against 255 of the latter. 
On the other hand 412 demands for shorter hours were com- 
promised, whilst this was done in but 38 cases, when the 
strike was for better wages. In 62 cases the strike was 
against a reduction of wages, in 13 of which the men suc- 
ceeded and in 45 the masters, 4 cases being compromised. 
During the same period there were 147 lock-outs, 88 of 
which were successful, one compromised and 58 failed. 
Taking the cases in which the demand has been for higher 
wages, the report goes on to say, that in the cases in which 
the men were successful, the loss to the employés during 
the strike would on an average be recouped in 134 days, 
though, in certain cases, the time required would be be- 
tween four and five years. 





MINING OPERATIONS IN THE Caucasus : ErratumM.—In 
our note under the above heading in our last issue the ship- 
ment of manganese ore from Batoum to Poti was wrongly 
given as half a million tons, it should be 50,000 tons. 





Tue Exectric Licut at Dersy.—A special meeting 
of the Derby Town Council is fixed for Saturday, 
November 9, when a resolution will be moved that an 
application should be forthwith made to the Board of 

rade on behalf of the council, acting as the local autho- 
rity for the district of the borough, for a provisional order 
under the Electric Lighting Acts, 1882 and 1888, empower 
ing the council bee pn electricity for both public and pri- 
vate Hyp and that the town clerk should be directed 
to - e all such steps as may be requisite to obtain such 
order. 





TENSILE Tests AT VaryINGc TEMPERATURES. — M. 
André Le Chatelier has recently made a number of 
experiments on the tensile strengths of metals at varying 
temperatures. The specimens tested were annealed wires 
3 in. thick, which were heated in an air bath. The 
results obtained are given in the following Table, the 
figures being the breaking strengths in tons per square inch. 





Temperatures. Centigrade. 


15 | 100 150 200 250 


ES 
g 
5 
s 








deg deg deg deg| deg deg deg dey deg 
Copper... -|16.0 14.5 12.0,10.7| 8.8, 8.1! 6.0) 4.4) 23 
Aluminium =... —_..|11.7, 9.5| 8.1/ 6.3) 4.8, 3.6) 2.4) 1.5] 1.0 
Nickel ..  .. —_.. [85.0 35.0 35.0| 34.9 34.2 /32.3 27.9 23.4) 19.3 
Silver -- «10.9 10.1] 8.6} 7.2) 5.6| 4.5! 3.8| 3.3| 3.0 
Aluminium, bronze. .|33.8 33.3 32.3/31.2 |29.8 | 28.1 /23.4.14.7| 6.3 
Copper, iron, nickel ../26.9 26.8 |26.3|25.8 |24.9|23.4'17.7/11.6) 5.0 
Zinc.. .. 7.9) 1.5| as 0.4) ../ 04) | | 





University CoLtEcE Eneineertna Society.— The 
opening meeting of this Society for. the session 1889-90 
took place on Wednesday evening, October 23, Professor 
Vernon Harcourt, M. Inst. C.E., in thechair. A paper was 
read by Professor T. Hudson Beare on “‘ Printing Machi- 
nery.” The author briefly described the progress of the 

rinting press up to the beginning of this century, when 
Jarl Stanope gave such an impetus to invention by his im- 
rtant and valuable improvements. The rival claims of 
cnig and Nicholson were touched upon, and then the 
modern forms of the press were described under the four 
classes into which they can so readily be divided, viz., 
platen machines, single-cylinder machines, double-cylinder 
or perfecting machines, and lastly web or rotary printing 
machines. The mechanical principles which underlie the 
constructive details of the machines were explained by 
the aid of diagrams ; and the difficulties which had to be 
encountered in obtaining uniform pressure, Helism of 
motion, uniform distribution of ink, &c., fully explained. 
Towards the close, diagrams of several of the most im- 
aes modern machines—Hoe, Walter, &c.—were shown 
y means of lantern slides and their mode of working 
traced out. 
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VERTICAL ENGINE AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. SULZER BROTHERS, ENGINEERS, WINTERTHUR. 


(For Description, see Page 488.) 
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CYLINDERS AND GEAR: 
Diameter of cylinders 
Stroke of pistons 
Distance apart of cylinder ‘rs, centre to centre 
is velve spindles, centre — to 
centre ‘ 
Length of steam ports 
Width 7 m or 
me exhaust ports ... 
= bars 
Lap of valves 
Maximum travel of aliens S 
Lead of valves 
Diameter of eccentrics 
Travel re se Sg 
Diameter of steam pipes (two) 
_ piston rods ... 
Length of crosshead 











FT. 
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CONSTRUCTED BY MESSRS. BURNHAM, 


PARRY, 








LOCOMOTIVE FOR} 1 





WILLIAMS) A} 


(For Description, se 





3 ars 3 5 7 
WHEELS AND AXLES: FT. IN. 
Diameter of coupled wheels si t 2 
> truck ‘3 2 6 
‘ coupled axles at wheel se ats 0 8} 
is eS journals 0 8} 
53 centre 0 83 
Le ngth of wheel seete ot — axles .. 0 7 
- bearings 0 9 
Diameter of truck axle oe Ww wheel wenks 0 f 4 
= “ a5 bearings 0 . 
= centre 0 1 
Length of honvings of truck axle 0 9 
Diameter of driving crank-pins 0 6 
Length __,, 0 6 
Width of th unged tyres 0 5} 
- plain e 0 65 
Thickness of tyres : 0 3 
From centre of truck wheels to omnes wt Gret 
pair of coupled wheels 8 3 
Centres of first and second pairs of coupled w heels + 10 


























|THE NORTHERN PACIFIC RAILROAD. | 


J AND CO., BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA. 
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om, see Page 486.) 
























































Seale in Feet. 
- 4 3 6 7 8 9 10 

WHEELS—continued : Pr: IN: BoiLer— continued : FT. IN. 
Centres of second and third pairs of coupled wheels 4 4 Diameter of firebox stays - a a 0 Of 
_ 4, third and fourth ¥ " 4 10 Pitch . Wag: ws a oe {1 
Total wheel base ... me: ave ee dee 22 3 Number of tubes (iron) ... ae ee 271 ” 

Boner : Length is at os ae be es 13 6 

; . Diameter __,, ee BP fe ar mae 0 2} 
Height of centre line of barrel above rails 7 8 Thickness: No. 12 B.W.G. 
Diameter of barrel mee a ant Ses 6 0 Diameter of chimney bee a ve 73 l 6 
Length of barrel and smokebox ... ait a oo 7 Height of top of chimney from rail ae ee | 6 
Thickness of barrel plates (steel) a = 0 02 HEAtIN g a a S : Freer 
Class of rivetting: Double rivetted butt joints. | sails wi — ace cic iiaiats 
Diameter of rivets , 0 ] | Firebox nee ee wc eee eee 172 
Pitch ™ an > i a 0 31 | Tubes weit oe wil si a 2121 
Length of firebox... oT oe: 3 a 10 1} ) 
Width en 7 3 6 Total zee an 4 a 2293 
Height pe at front 5 23 - sa 
re ess ) 4 111 Firegrate area... ve ‘i er sas 35.3 | 
Thickness of crown plate (steel) 0 08 | WEIGHT : 
” sides and back _,, 0 0,°5 | Weight on coupled wheels in working order... 135,000 Lb. 
” tubeplate ° 0 0} Total weight of engine os * aes 150,000 _,, 
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THE TRADERS AND THE RAILWAYS. 
THE inquiry which was opened before the repre- 
sentatives of the Board of Trade on Tuesday, and 
was adjourned for a fortnight, is likely, both in its 
character and in its results, to prove one of the 
most important that has taken place in this country 
for many years. The inquiry will virtually decide 
whether the vast powers now enjoyed by railway cor- 
porations in this country shall be increased or dimi- 
nished, or whether the status quo ante shall be the 
rule of the future. The inquiry has, as is well known, 
resulted from the initiative, not of the companies 
themselves, but of the traders, who demanded that 
existing anomalies and grievances incidental to.the 
administration of the powers of the railway compa- 
nies should be inquired into and remedied by statu- 
tory enactment. The railway companies, after years 
of negotiation and Parliamentary action, had sought 
to hoist traders with their own petard, by demand- 
ing an enormous increase of powers, and by sub- 
mitting proposals which, if sanctioned by Parlia- 
ment, would leave traders in an infinitely worse 
position than before. It appears at present 
as if Parliament were likely to be called on to 
spend more time over the vexed questions still 
pending, than it has bestowed upon the original 
Act out of which these proceedings have arisen. 
Usually, it requires some very powerful impulse 
to stimulate the ordinarily apathetic trader, as 
such, to take a more than languid interest in any 
matter that does not specially or exclusively con- 
cern himself. The present agitation has, however, 
proved that the trading community are thoroughly 
roused to the importance of the questions that are 
sub judice, and that they mean to contest them, 
inch by inch, to the bitterend. The issues at stake 
are, indeed, little short of portentous. Take the 
question of terminals alone. It is a moot point, 
apparently, whether Parliament ever intended that 
railway companies should be entitled to levy, in 
addition to their maximum rates, an extra and 
specific sum for the use of stations, and for services 
incidental to the business of a carrier. In some 
private Acts such charges are distinctly authorised. 
In most of the Acts, however, they are not; and in 
no general Act can terminals be found authorised, 
except in a very indirect and doubtful manner. Nor 
is there any agreement among the parties concerned 








93 |@8 to what services and accommodation terminal 


charges should embrace. Some companies submit 
that they should cover the use of stations and the 
services of collection and delivery, loading and 
unloading, shunting and marshalling, and every 
other function undertaken by a railway company 
Others even 
submit, as did the late Mr. Grierson, in the 
evidence which he gave before the Select Committee 


99 | on Railways 1881 (Q. 12,275) that terminal charges 


should extend to the covering of the interest on 
the capital laid out on land for stations and roads, 
as well as to working charges, repairs, renewals, 
insurance of station buildings, stores, shunting, gas, 
and rates. Here it would seem that substantially 
every item of railway outlay, except that involved 
in the mere operation of transport, and the interest 
on the capital involved in the permanent way, is 
held to be the fit subject of a terminal charge. In 
other words, the revenue of the railway companies 
would, under this view of the case, be divisible 
into the two branches of haulage—to which alone 
maximum rates should apply—and all other charges 
which are to be met by an additional tax on the 
trader, put in the form of a terminal charge. 

The uncertainty that exists as to the original 
intention of Parliament in dealing with this matter 
has produced quite a large crop of disputes and 
grievances which will, it is to be —— be finally 
and satisfactorily settled by the probably protracted 
inquiry now pending. Intothe history of terminal 
charges, as distinct from that of maximum rates, it 
is hardly necessary that we should enter. Briefly, 





it amounts to this, that while, in some cases, ter- 
minal charges have been undoubtedly authorised, 
in others they are not at all referred to ; and if the 
uniformity to which the recent and pending agitation 
is mainly directed is to be secured, terminals will 
either have to be sanctioned or they will not. It 
would be totally destructive of the aim of these 
proceedings if terminals were conceded to those 
lines which now have power to levy them under 
their special Acts, and refused to those that have 
not taken such powers. The probability is that 
station terminals, which are at least doubtfully 
legal, will be entirely refused, and that service ter- 
minals, or extra payment for actual services 
rendered by the railway companies, other than 
those of mere haulage, will be sanctioned in 
some modified form. The railways would still, of 
course, have the protection afforded by their maxi- 
mum rates, and by their short-distance clauses, the 
latter affording them adequate recompense for the 
transport of traffic over anything under six miles, 
and the former giving them power to charge higher 
rates for all descriptions of traffic than are now 
imposed on either Continental or American lines. 
About this latter fact there is no room for doubt or 
argument. The official statistics prove that the 
average mileage rate paid for all traffic carried on 
the railways of Germany, France, Belgium, the 
United States, and Canada was, over the last three 
years, less than a penny, and in the cases of Ger- 
many and the United States it did not greatly 
exceed $d. per ton per mile, whereas the schedules 
of maximum rates recently submitted by British 
railways to the Board of Trade, now the subject 
of inquiry, have proposed a minimum charge of 1}d. 
to 1?d. for any distance under thirty miles, in 
respect of mineral traftic, rising to between 3d. and 
5d. per ton per mile, according to distance for 
traftic carried in the higher classes. No complaint 
can be made that these charges are too low. They 
are, in point of fact, much higher than those 
authorised on any foreign railways with which we 
are acquainted, except a few in remote and sparsely- 
peopled countries ; and they secure to British rail- 
ways a revenue and a protection that are all but 
unknown elsewhere. To carry out in practice the 
proposal that terminal charges be added to these 
maxima would, as regards a large amount of the 
traftic carried, be suicidal alike to railways and to 
traders. As an example, the railways of the United 
Kingdom will, this year, carry some 200 millions of 
tons of mineral traftic. The bulk of this traffic is 
now exempt from the payment of either station or 
service terminals, being carried from the mines to 
the works in owners’ wagons, and often over 
owners’ lines. But the new schedules include a 
charge of 6d. at each end as a station terminal in 
respect of the whole of this traffic. This would 
practically add 1s. a ton to the charges for coal 
transport all over the country, and at this rate the 
charges for conveying our mineral traffic would be 
increased to the extent of 10,000,000. a year, or 
roughly, one-fifth part of the total value of our 
mineral produce, excluding the very limited quan- 
tities of other minerals than coal and iron ore 
raised in the kingdom. Now, it is a fact familiar 
to the merest novice in the mineral trades, that 
they could not support such a burden without 
serious prejudice. Nay more, it is a sufficient 
evidence of its impossibility to state that the total 
revenue of the railways from mineral traffic in 
1888 was a trifle under 14 millions sterling, 
or about 1s. 7d. per ton carried, so that if the pro- 
posed station terminal of 1s. per ton were levied on 
all mineral traffic carried, it would amount to some 
63 per cent. of the total charge made for mineral 
transport. This may appear to be the reductio ad 
absurdum of the matter, inasmuch ‘as the railway 
companies do not, and could not successfully, even 
if they had the statutory powers, levy such ter- 
minal charges on mineral traffic for manufacturing 
purposes ; but they seek, nevertheless, to obtain 
such powers, and if applied at all, they can be 
used only as an instrument of tyranny and extor- 
tion in exceptional cases, as, for example, in the 
probable case of the coal traftic of the metropolis. 
It is not probable that any attempt will be made 
to set exact bounds to the character and extent of 
the evidence to be furnished before the Board of 
Trade. Nodoubt the matter in dispute will have to 
be fought out mainly upon the question of what is 
the just and reasonable interpretation of the provi- 
sions and enactments of the various private and 
general Acts under which the companies now exer- 
cise their powers. To maintain existing powers 
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where they are proved to be inimical to public inte- 
rests is not, however, the business either of Parlia- 
ment or of the Board of Trade; and where the 
existence of grievance or injustice is clearly proved 
under and in consequence of existing powers, Par- 
liament has a short and summary remedy under the 
clause contained in all private Acts—the palladium 
of the rights and liberties of the general public 
against the possible evils of monopoly—which recites 
that, notwithstanding any provision in private Acts, 
Parliament shall be at liberty to revise and modify 
the powers enjoyed by railway companies in 
a general Act. The traders are entitled to lay 
great stress upon this provision, and to urge 
that its existence entitles them to bring for- 
ward whatever evidence may fitly bear upon their 
relations with the railway interest. Thus, for 
example, it may be deemed opportune to cite the 
evidence of experts as to the actual cost of the 
haulage of traftic as bearing upon the question of 
whether existing maxima are not already too high. 
If it should be found, as probably it will be, that 
there is a wide gulf between the cost of transport 
to the company and the charge made to the trader, 
it may be deemed proper to inquire into the proper 
relation of gross to net earnings and cognate matters. 
Then, again, there is every probability that evidence 
as to the conditions of transport in other countries 
will be offered and admitted. If it is shown that 
the rates charged in this country are not only much 
higher than those charged in other nations that 
compete with our agriculture and our manufacture, 
and that such excess is greatly detrimental to 
British industry, Parliament may suitably be asked 
to inquire into this branch of the subject. But 
whatever may be said on these and cognate points, 
one thing must stand out in the clearest possible 
light, and that is that if a vast monopoly is not to 
degenerate into an intolerable and extortionate 
tyranny—if the British trader is not to be preju- 
diced beyond remedy, the bargains made by the 
railway companies with the public and Parliament 
when they obtained the vast powers now under 
revision shall not be departed from in order to swell 
the present profits of the companies and relieve 
many of them from the natural consequences of a 
spendthrift career. 








HORIZONTAL ATR PUMPS. 

Mr. Micuaet Loneripce has done good service 
in the last annual report of the Engine, Boiler, 
and Employers’ Liability Insurance Company, 
Manchester, by calling attention to the principles 
which must be observed in designing horizontal air 
pumps in order that they may work efticiently, and 
give as good a vacuum as the vertical type. The 
matter is perfectly simple, but the bad character 
which horizontal air pumps have acquired, shows 
that it is imperfectly understood, and that fre- 
quently pumps are constructed which do not con- 
form to the essential conditions of good working. 
The chief of these is that the water in the condenser 
shall flow into the pump barrel at such a velocity 
that it shall keep in contact with the piston at all 
times, and consequently that there shall be no 
vacant space in which air can accumulate. Ina 
pump of this kind the piston merely acts as a means 
to make two columns of water alternately rise and 
fall, and it is these columns which form the actual 
plungers of the pump. At the end of a stroke one 
of the columns begins to rise, and immediately it 
has sealed the foot valve, it compresses the air and 
vapour above it until it raises the delivery valve ; 
the column continues to rise until the whole of the 
vapour has been expelled, as well as the water 
received at the previous stroke from the condenser. 
After the end of the stroke is reached the column 
commences to fall ; the delivery valve closes and 
the foot valve opens, the water flowing from the 
condenser until the top of the colunn unsealsa part 
of the foot valve, when air and water pass out of 
the condenser into the pump. Now, unless each 
column of water falls with sufficient rapidity to 
keep in contact with the pump piston which pro- 
duces the motion, there is no chance of quiet work- 
ing or a good vacuum. At each stroke the broken 
column of water will give rise toshocks and ‘‘ water 
hammer” action, while air will leak past the gland 
and piston as soon as they become worn, and will 
vitiate the action of the pump. Now, with this con- 
dition in mind, it must be at once admitted that it 
is not practically possible to couple an ordinary 
horizontal air pump to the tail-rod of an engine run- 
ning at a piston speed of 800 ft. a minute. The speed 





of the pump at its maximum velocity, that is about 
the middle of the stroke, would be 1260 ft. per 
minute, and this would demand a head of water, 
above the centre of the piston, of 6.84 ft.—omitting 
all allowance for friction, vena contracta, and the 
like—to insure the water keeping in contact with 
the piston. With the usual arrangement of con- 
densing apparatus it is neither convenient nor safe 
to arrange for working columns of water of this 
height, and yet this is the smallest head which is 
theoretically able to move the water at the same 
speed as the pump piston. It must be remembered 
that the pump can exercise no so-called suction. 
By hypothesis it draws the water from a vacuum, 
and there is no atmospheric pressure to aid the 
force of gravity ; consequently if the latter force 
is not sufticient to move the water at the required 
velocity it must lag behind the piston. Itis, there- 
fore, apparent that a horizontal piston air pump 
cannot be satisfactorily worked directly off the 
tail-rod of a high-speed engine. The velocity must 
be reduced by some arrangement of levers or return 
crank until it represents a practicable head of water, 
and as the head varies as the square of velocity a 
moderate reduction in the speed of the pump makes 
a great difference in the height of head. 

The water has not only to flow after the piston, 
but it has also to find its way through the foot valve 
of the condenser at a given rate. Fortunately the 
quantity is small as compared with the volume 
swept by the piston, and the valve may easily be 


‘made so large that an inch of head will give ample 


velocity. Thus if the water stands in the condenser 
an inch above the level of the discharge valves of 
the pump it will begin to flow at the commence- 
ment of the piston stroke, and will continue to 
flow through the entire stroke if the valve be 
properly placed. 

The passages in a horizontal air pump are usually 
so large that the friction of the water may be neg- 
lected, but there is one point, often overlooked, 
which may reduce its efficiency by one-third. We 
refer to the phenomenon of venacontracta which takes 
place when liquid is made to enter or leave a sharp- 
lipped orifice. If the pump barrel enters the valve 
chamber at each end without having its mouth 
flared or bell-:nouthed, the liquid stream will have 
its area reduced by one-third, and consequently 
its velocity increased by one-half. This is a very 
important point, and one that needs to be kept in 
mind in getting out a design. 

Many of our readers will recollect the type of 
Allen engine, constructed by Messrs. Sir Joseph 
Whitworth and Co., which had a direct driven air 
pump running at a very high speed, and yet giving 
good results. But this was not a piston pump. It 
had a conoidal pointed plunger working in and 
out of a mass of solid water, and owing to the form 
of the plunger it was able to have a very high rate 
of movement, and yet the water could keep in con- 
tact with it while moving at a moderate velocity, 
the water closing in on all sides and not having to 
follow the plunger. The surface of the water rose 
and fell only a very few inches, and there was 
very little disturbance of the mass. For some 
reason or other these pumps have not come into 
general use, although there are many instances of 
high-speed engines where they might be advanta- 
geously adopted, and thus render unnecessary the 
use of levers and other appliances to reduce the 
speed. Possibly the difficulty of keeping the large 
stuffing-box tight has been found to more than out- 
weigh the other advantages. 

Liquid columns connected by a piston pump were 
used years ago by M. Sommeiller for air com- 
pressors. This is a case in which the height of the 
columns is not so restricted, and there is little 
difficulty in conforming to theoretical conditions. 
Not only may the high column be long enough to 
follow the piston, but the total mass of water may 
be so proportioned that its period of oscillation 
corresponds with the strokes of the engine. Under 
these conditions there is no work done in the 
water ; it merely sweeps backwards and forwards 
like the bob of a pendulum. 





THE REPUBLIC OF CHILI. 

Next to the Argentine, Chili, as the second 
most important South American Republic, erected 
the finest pavilion and made the best display 
among this great group of far-off nations on 
the Champ de Mars. Although far inferior 
to her neighbour on the eastern side of the 
Andes, alike as regards population, trade, and 





resources, Chili is probably more popularly known 
in this country than the Argentine, on account of 
her long energetic and successful campaigns against 
Peru. She has given the world the best experience 
that has yet been obtainable cn the modern mode 
of naval warfare, and the fact that she is to a large 
extent a maritime country, naturally gives her a 
special importance in the eyes of this country. 
There is, Ramen. another and less sentimental 
consideration, which should arouse and maintain our 
interest in this republic—its value to us as a pur- 
chasing nation, and the danger, which is ever 
increasing, of our losing the leading position we now 
occupy in our mercantile relations. In a lesser 
degree than the display made by the Argentine 
Republic, the Chili pavilion and its contents at the 
Paris Exhibition form an object lesson to manu- 
facturers and capitalists of almost all nations which 
will not be readily forgotten. 

The producing and purchasing powers of Chili are 
of course considerably less than that of the Argen- 
tine Republic ; nevertheless, its imports in 1887 
amounted to over 52,000,000 dols., and its exports 
last year to 73,000,000 dols. ; of this trade, England 
stood for 20,798,275 dols. and 56,912,700 dols. re- 
spectively. These figures show that not only is the 
foreign trade of Chili an important one, but that 
the proportion of it that this country controls is 
worth contesting by other producing nations. 

The physical character of Chili is sufticiently 
remarkable ; it occupies that narrow strip of land 
left between the western slopes of the Andes Chain 
and the Pacific, and its width never exceeds 200 
miles, which is reduced in places to half that 
amount ; on the other hand, its length is very con- 
siderable, as it stretches from 17 deg. 47 min. south 
to 55 deg. 49 min., and includes a part of Tierra del 
Fuego, and an archipelago of barren islands in those 
dismal latitudes; the eastern boundary of the 
country is the Argentine Republic and Bolivia ; the 
northern, Peru ; and the west and south, the Pacific 
Ocean. The narrow strip left between the slopes 
of the Andes and the Pacific is not by any means 
a level plain ; on the contrary, it is broken up by 
secondary chains of hills, the outposts of the Andes 
and parallel to them, forming another barrier to 
the sea. It isin the valley between these ranges 
that the principal towns of Chili are situated, and 
the greater part of the population located. Of the 
two ranges of inclosing mountains, that of the 
Andes is by far the higher and more precipitous, 
the tallest summits exceeding 22,000 ft.. above the 
sea, and being covered with snow during nine 
months in the year ; the lower or western range do 
not attain, as a maximum, half this height, and its 
more moderate slopes, which on the west often run 
down to the coast, are broken by frequent open- 
ings, through which numerous rivers that have 
their source in the Andes discharge into the sea. 
Below the latitude of 41 deg. 30 min. the aspect of 
these hills changes ; the levels of the valleys fall so 
low that the waters of the Pacific penetrate them, 
turning the higher levels into rocky archipelagoes, 
which extend as far as Cape Horn. The physical 
conditions of the country are sufliciently well marked 
to divide it into four sections ; the most northerly of 
these, lying between 18deg. and 27 deg., includes the 
provinces of Tacna, Tarapaca, Antofagasta, and a 
part of Atacama. This forms the mineral zone, 
with rugged surface and scanty vegetation ; on the 
coast guano exists, and in the hills large deposits 
of saltpetre and borax, while copper and silver 
are abundant in the south. The second zone, 
lying to the south of the former, is less arid 
and in many places presents fertile and well- 
watered valleys, but the general characteristic is 
mineral, a great variety of ores being met with, 
such as those of copper, gold, silver, iron, man- 
ganese, lead, cinnabar, &c. The third zone, extend- 
Ing as far south as 42 deg. 30 min., is chiefly agri- 
cultural ; in this the chief cities are placed, and 
the mildness of the climate, varying between 83 deg. 
and 35 deg., combined with the richness of the soil, 
make agriculture an easy and profitable industry ; 
the only mineral existing in this region to a large 
extent is coal, which is found in the provinces of 
Arauco and Concepcion. The fourth zone stretches 
down to the southern limits of the continent ; 
this is the region of forests and large plains adapted 
for pastoral pursuits, while the coasts give abun- 
dance of fish, whales, and seals. The total area of 
the country is over 753,000 square kilometres, 
half as much again as that of France ; this large 
surface is but scantily populated, the last census 
showing only 2,527,320, which is, however, an 
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increase of 21 per cent. over the return of 1875 ; 
the population is essentially Spanish, with an 
admixture of other European nationalities, and 
slight traces of Indian blood. Of foreigners the 
total amounted in 1885 to 87,081, the majority of 
whom were Peruvians and Bolivians, who together 
numbered about 48,000; of other nationalities 
4000 were French, 7000 German, 9000 Argentine, 
and 5000 English. The annual production of 
wheat is now about 10,000,000 hectolitres, or 
27,500,000 bushels ; of other cereals one-third that 
quantity ; of the total quantity nearly one-fifth is 
exported. Wine is manufactured to the extent of 
3,000,000 litres, but this is all consumed in the 
country. The annual increase of cattle is about 
500,000, and that of sheep and goats, 2,000,000. 
The most important metallurgical productions are, 
yearly, 350,000 lb. of silver, 1100 1b. of gold, 
10,000,000 tons of coal, and very large quantities 
of saltpetre and manganese. There are not a 
few factories of various kinds, the most impor- 
tant being flour mills, sugar refineries, spinning 
and weaving factories, &c. The importations of 1887 
were valued in all at 48,630,000 dols., tissues and 
food stuffs being the principal ; the extended coast 
line of Chili gives it no less than fifteen good ports, 
the chief of which are Valparaiso, Coquimbo, Anto- 
fagasta, and Iquique. All trade with the Argen- 
tine Republic is overland through the Andean passes 
and by road, pending the completion of transconti- 
nental railways. 

It is satisfactory to note that Great Britain heads 
the list of nations doing business with Chili. Of 
the import trade in 1887 this country stood for 
20,798,275 dols., Germany following with rather 
more than half, France with 5,500,000 dols., and 
the United States with 3,242,000 dols. The total value 
of exportation in 1888 was 73,079,935 dols., of which 
England took 56,912,700 dols. ; Germany, 4,750,000 
dols. ; France nearly as much, and the United 
States half the amount. The goods exported con- 
sisted chiefly of mining and agricultural products, 
the former standing for over 63,000,000 dols. and 
the latter 8,784,000 dols. The following list shows 
the principal items that made up this total : 


dols. 

Copper ... ae eae 13,878,439 
Silver matte ... - 762,251 

», and gold muth 63,524 
Guano ... : “se 1,535,035 
Saltpetre a as “a 33,866,196 
Amalgam and silver bars ... 7,723,957 
Gold ore Y 1,213,834 


About 900 miles of railway are in operation in 
Chili, most of which belong to the State, and a 
further length of some 600 miles are being con- 
structed at a cost of 3,542,0001. In 1887, 2,458,000 
passengers travelled, and the amount of freight 
was 670,000 tons. The ‘gross revenues were 
6,349,621 dols., and the cost of working 4,197,280 
dols., leaving a protit of over 2,000,000 dols. The 
postal and telegraph department is well organised ; 
there are 689 oftfices throughout the country, and 
1215 employés attached to the postal service. The 
number of letters and parcels carried in 1887 was 
41,093,855. The head telegraph office is at San- 
tiago. There are more than 6000 miles of line, 362 
stations, and 344 employés. The number of tele- 
grams sent in 1887 was 572,333. 

The system of public instruction in Chili appears 
to be well organised and administered ; education 
is gratuitous, and is divided into superior or profes- 
sional, secondary and primary instruction. The 
first and second classes of education are provided 
for in the university and secondary schools of the 
National Institute of Santiago, and in the provi- 
sional colleges ; for primary teaching schools are 
distributed throughout the country ; last year the 
National Institute had upon its books 1057 pupils. 
In 1887 there were 960 primary and secondary 
schools, attended by 81,362 pupils ; 60 more schools 
were then in progress, which would accommodate 
20,500 scholars. It is the intention of the Govern- 
ment to continue their work until in 1891 there will 
have been added 150 new schools and colleges able 
to receive 60,000 students. 

The public debt of Chili is 87,500,000 dols., of 
which about 40,000,000 dols. is on account of 
foreign loans ; the revenues for 1888 amounted to 
68,883,000 dols. (for eleven months, from January 1 
to November 30), and the expenses during the 
same time were under 37,000,000 dols., collected 
from taxes of various kinds. 

We may conclude this brief notice of an interest- 
ing and prosperous country with a few words to 


summarise its history. Three great names are 
associated with its earliest days: those of Magellan, 
who explored the southern portion, and of Almagro 
and Valdivia, who, about the middle of the sixteenth 
century, invaded the northern regions and ay yt 
the native races who owned the country. It was 
Valdivia who confirmed the Spanish colonisation, 
founded Santiago in 1553, and fell in a decisive 
battle with the Araucanians the following year. 
What remained to be done of conquest was accom- 
plished by his successor, Don Garcia de Mendoza, 
by whom the Spanish colony was firmly and pro- 
sperously established, and lasted over 200 years. 
The revolutionary spirit so widespread at the 
end of the last century affected Chili in the same 
way as many other dependencies, and on September 
18, 1810, it finally asserted its independence. De- 
sultory war with Spain, aided by Peru, lasted forsome 
years, with the result that on January 1, 1818, the 
Act of Independence was finally recognised. 
General Bernado O'Higgins was the first president, 
and his administration lasted prosperously till 
1823, when he was succeeded by a series of chief 
magistrates who struggled more or less ably with 
external wars and internal conspiracies, until in 
1861 the Republic was firmly established, and its 
constitution, inaugurated in 1833, was supplemented 
by such laws as were required for the protection of 
the public and the development of progress. It 
was in 1861 that the Civil Code was completed, 
free education established, the postal and telegraph 
service properly organised, railway works com- 
menced, and colonisation specially encouraged. 
Except for a short war with Spain in 1865, peace 
continued, and the prosperity of the nation ad- 
vanced, until 1876—a year otherwise famous in 
the history of Chili for the discovery of the salt- 
petre deposits-—-when the president, Don Anibal 
Pinto, declared war against Peru and Bolivia 
to restore and maintain broken treaty rights. 
This was continued until January 17, 1881, when 
the war terminated by the capture of Lima, and the 
appropriation of a rich region in the southern part 
of Peru. Since the triumphant conclusion of that 
protracted struggle, nothing has occurred to check 
the progress of the republic, which, under the most 
favourable conditions, has continued to advance, 
especially under the present president, Don José 
Manuel Balmaceda, who was elected September 18, 
1886. In this article we have barely touched upon 
the mineral wealth of the country which was finely 
illustrated in its magnificent pavilion at the Paris 
Exhibition ; but we shall refer to this in detail on 
another occasion. Enough here has been said to 
give an idea of the actual condition of this republic 
and of its importance to us as a foreign market. 





THE NEW GUNPOWDER AND GUNS. 
By Mr. James A. LoNGRIDGE. 


WITHIN a recent period very interesting state- 
ments have been made with reference to the 
efficiency of our naval armaments and the most 
recent developments of gun construction and gun- 
powder manufacture. 

Among the former is the excellent letter of 
Admiral Mayne in the issue of the Times of Sep- 
tember 21. Most cordially do I agree with him in 
his deprecation of monster guns afloat. No larger 
gun than a12-in. or 12}-in. of about 50 tons is 
required, and such a gun will pierce any armour, 
now afloat or likely to be so, at 1500 yards, a dis- 
tance beyond which it is practically useless to fire 
against armour. Such guns may be mounted on 
disappearing carriages, as has actually been done 
on the Russian warship Catherine II., the heavy 
guns of which are mounted on Anderson’s disap- 
pearing hydraulic carriages. 

One can only contemplate with dismay the fate 
of our 110-ton and 67-ton guns mounted en 
barbette, or even in turrets, exposed to the fire of 
such a vessel as, for instance, the Piemonte, pour- 
ing out a storm of twenty-four projectiles of 100 lb. 
each and thirty-six projectiles of 45 1b. each, or 
sixty projectiles per minute, any one of which, by 
a fair hit, would put one of the large guns out of 
action ! 

Questions were asked in the House of Commons 
in August last as to the effect of 4.7-in. quick-firing 
guns firing upon the large guns mounted en barbette, 
but the only reply elicited was : ‘‘ The subject has 
engaged the serious attention of the Ordnance Com- 
mittee and that experiments have been tried, but 





that in the interests of the public service it is not 


desirable to make public either the results or the 
opinion of the Committee;” to which was added on 
the following day, ‘‘It has not been found practi- 
cable to give the chase of these guns greater protec- 
tion, but, as they will usually be pointed towards 
the enemy, they will present a comparatively small 
target.” But what if there should be two or three 
enemies approaching from different directions, or if 
one of the 180 projectiles per minute should find its 
way into the 16}-in. diameter muzzle of a 110-ton 
gun? Why, even if a3lb. shot were to do so it 
would certainly disable the gun. 

I believe every naval officer will agree with me 
that the length of the modern guns is a very serious 
inconvenience. It is due chiefly to the alteration 
which has been made in the powder. The “ spirit 
of artillery,” as it was called by General Bracken- 
bury, has been so emasculated that high muzzle 
velocity can only be obtained by large charges and 
long guns. The late trials of the quick-firing 6-in. 
guns have been put forward as evidencing a re- 
markable improvement in the manufacture of 
powder, and, at the recent general meeting of the 
Elswick Ordnance Company, Lord Armstrong re- 
ferred, in eulogistic terms, to the performance of 
the 6-in. quick-firing gun and the Chilworth smoke- 
less powder. 

In the published accounts of the trials of the 
Piemonte, it was stated that, with this gun and a 
charge of 38lb. of Chilworth powder, a muzzle 
velocity of 2300 ft. per second was imparted to a 
projectile of 1001b., whilst with the service 6-in. 
gun the velocity of the same projectile with 55 Ib. 
of brown powder was only 1970 ft. per second. But 
it was not pointed out that the new gun was 40 
calibres in length, whilst the service gun with which 
it was compared was only 26 calibres, being an 
excess of length of not less than 7 ft. 

To make the comparison fair as regards the 
powder, the service gun should be of the same 
length, in which case it would have given a muzzle 
velocity of 2340 ft. per second. Of course in the 
above case it must be admitted that it is shown that 
38 lb. of Chilworth powder was equal to 55 1b. of 
brown powder, but the question may fairly be asked 
what would have been the velocity with 38 lb. of a 
strong powder such as pebble? My answer to this 
is, that ina 6-in. gun of 40 calibres in length with 
38 lb. of pebble powder and a 100-lb. projectile, 
the muzzle velocity would be at least 2600 ft. per 
second. 

Another way of stating the comparison is this : 
What would be the length of a 6-in. gun to give the 
same velocity with 38 lb. of pebble as would be 
given by the new quick-firing 6-in. gun with the 
same charge of Chilworth powder? The reply to 
this is 22} calibres. Consequently the respective 
lengths of the guns would be : 


ft. 
New gun with Chilworth powder... 20 
Ordnance gun with pebble _,, 11} 


Of course the increased effect of the short gun 
implies the greater strength of the pebble powder. 
No actual pressures are given in the reports of the 
Piemonte trials, but Lord Armstrong speaks of 
these as ‘‘ very permissible pressures.” I presume 
about 15 to 17 tons per square inch. Now the 
pressures with 38 lb. of pebble would be about 
28 tons per square inch. 

What is a “* permissible” pressure depends solely 
on the strength of the gun, and it is perfectly 
certain that by the adoption of wire a gun may be 
made which will be less strained by an internal 
pressure of 28 tons than a forged steel gun of the 
same calibre with a pressure of 17 tons. The fact 
is, that the present weak powders are a necessity 
for weak guns, and the excessively long guns are 
a necessity for weak powders. 

I have for long maintained that our ordnance 
authorities were on a wrong track, that of weak 
powder, heavy charges, and long guns. I do not 
expect that the repetition of my opinion will have 
any effect, but possibly the stern logic of facts may 
at last drive the lesson home. Already we have 
the experience of the 110-ton guns of 30 calibres. 
We are informed that the new 6-in. quick-firing 
gun of the Piemonte is 40 calibres in length, and it 
is said that guns of even 50 calibres are contem- 
plated. 

For land defences such guns may be useful, but 
they must be made much heavier, and especially in 
front of the trunnions, than any gun now made. 
For naval purposes they are utterly unfit. I am 
satisfied that a 12-in. gun about 25 ft. long and 





weighing about 50 to 60 tons, and mounted ona 
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disappearing carriage, is the heaviest gun that ought 
to be put on board a battle-ship. Such a gun, fired 
with a powder of about one cubic inch grain, would 
give to a 1500-lb. projectile a velocity of 1830 ft. 
per second at 1000 yards from the muzzle, and this 
would have the same energy per inch of circumfe- 
rence, and consequently the same power of penetra- 
tion as the 1800-lb. projectile fired from the 110-ton 
guns of the Victoria. 

It is greatly to be desired that the whole question 
be reconsidered, in the case of our new battle-ships, 
before it is too late. 





THE BREWERS’ EXHIBITION. 

Tue Brewers’ Exhibition, which opened at the 
Agricultural Hall, Islington, last Monday, as usual 
contains but little of general interest to engineers, 
though some of the exhibits show considerable 
mechanical ingenuity. 

Among the best of these there is a measuring 
and registering tap, exhibited by Mr. F. H. Mac- 
mahon, electrical engineer, of 24, Great Windmill- 
street, London, W. This tap, by turning the handle 
to a definite point, will measure out exactly the 
quantity of liquid required. Taps which merely 
do this have long been used in America, for 
measuring molasses, &c., but Mr. Macmahon 
has gone further, and by means of electrical 
arrangements, connected the tap up with a regis- 
ter, which may be placed in any convenient 
aeggy- either near to» or remote from the 

ar. On this register the total quantities sold 
are added up mechanically, so that its dial shows at 
any instant the total amount of trade done since 
opening. Another measuring tap is exhibited by 
Mr. A. Robinson, mechanical engineer of 38, Great 
Smith-street, Westminster, in the shape of an 
automatic mineral water fountain, from which a 
measured quantity of fluid can be obtained on 
placing a penny in the slot of the machine and 
turning a handle. 

A casual observer at the show would conclude 
that whatever the virtues of bar tenders in general 
may be, honesty is not included amongst them, 
as there is a most formidable array of checking tills, 
and other devices for the detection of fraud, some 
of which are ingenious, but are scarcely suited for 
description here. 

Of the bottle-washing machines the most complete 
seems to be that exhibited by Messrs. Burges and 
Co., of 6, Corn Exchange-buildings, Shettield. In 
this machine the bottles are fed by hand into holes 
made for their reception in a large drum which 
slowly rotates on a horizontal shaft. As the bottles 
are carried round they are cleaned inside by auto- 
matic brushes, and finally delivered, over another set 
of brushes, which clean them externally, into the 
hands of the attendant, whose sole work, as above 
stated, is to feed in the dirty and remove the 
cleaned bottles from the machine. A great number 
of bottling machines for mineral waters are exhi- 
bited, but the general features of such machines are 
now very well known and need not be referred to 
here. 

As usual there isa good collection of gas engines. 
This display is interesting as exemplifying the 
progress of the pot lid, as opposed to the slide valve, 
for distributing the air and gas, and also of the tube 
method of ignition. In other respects the engines 
are of types which have previously been described 
in our columns. 

Hose couplings being of considerable importance 
to brewers, a great variety is exhibited, the neatest 
perhaps being an interchangeable instantaneous 
coupling exhibited by Mr. Nunan, 101, Leadenhall- 
street, London, E.C. This coupling is even more 
compact than the usual screw coupling, and is of a 
remarkably simple form. Each part of the coupling 
has three lugs, which engage with a single inter- 
rupted screw thread on the other part. The joint 
is made tight by india-rubber washers, and the 
coupling is instantaneous. 

On the stand of Mr. J. Long, 43, Eastcheap, 
London, is shown Trotter’s patent thermometer, 
an instrument which should have a future before it. 
By its means the temperature of the thermometer 
bulb is telegraphed, so to speak, to any required 
distance within reasonable limits. Its construction 
is of the simplest character. The thermometer 
bulb is connected by means of a small-bore com- 
position pipe to a glass tube on the scaleboard, the 
whole being filled with spirit or other suitable fluid. 
As, however, with a long pipe, the expansion of the 
liquid in the pipe might entirely alter the indica- 





tion of the instrument, it is necessary to eliminate 
this source of error, and this has been done in the 
following way: A second pipe, also connected with 
a glass tube on the scaleboard, is carried side by side 
with the one previously mentioned, almost to the 
bulb, where it terminates in a sealed end. In this 
way the height of the liquid in the one glass tube on 
the board indicates the total expansion of the fluid 
in the bulb and pipe, whilst the second indicates 
the expansion in the pipe only; the difference 
between the two, therefore, shows the temperature 
of the bulb. This is read by a movable scale, the 
zero of which is placed opposite the level of the 
fluid in the second tube, and the temperature of 
the other can then be immediately read off. 

Another interesting exhibit is that of Ashley’s 
Patent Bottle Company, Limited, who show an 
immense variety of bottles made by their patent 
machinery, which has already been described in 
these columns, and appears, from the results here 
shown, to be in really practical working. 

For the rest, the Exhibition contains the usual 
number of sample barrels, liquors, eatables, and 
other matters which, though no doubt of consider- 
able interest to engineers in their private capacity, 
are unsuitable for treatment in these columns. 


LITERATURE. 


Hydraulic Motors, Turbines, and Pressure Engines for the 
Use of Engineers, Manufacturers, and Students. By G. 
R. Bopmer. London : Whittaker and Co., Paternoster- 
square ; George Bell and Sons, Covent Garden, 1889. 

THIs new work by Mr. Bodmer belongs to the ex- 

cellent ‘‘specialists’ series” which is now being 

issued by the above firms, and by it the reputation 
acquired by the previous volumes of the series is 
fully sustained, the principal complaint we have to 
make being that,- in some few instances, Mr. 
Bodmer has exhibited a tendency to imitate the 
prolixity of the German professors, to whom re- 
ference is made in the preface. The work cer- 
tainly fills a gap in our literature, as up till now 
practically the only English publications on hydraulic 
motors, of much use to engineers, have been Pro- 
fessor Unwin’s article in the ‘‘ Encyclopedia Britan- 
nica” and his lecture on hydro-mechanics, delivered 
to the Institution of Civil Engineers, both of which 
were necessarily somewhat condensed. We have 
just one other complaint, and that is, as to the 
notation adopted, which in many cases bears little 
relation to the quantities dealt with. For example, 

velocities are now so uniformly denoted by v, w, 

&e., that it is, we think, a pity that Mr. Bodmer 

departs from this usage and adopts the letter c. 

This, however, is a very small matter. 

Throughout the work Mr. Bodmer has most 
generally adopted the algebraic, as opposed to the 
graphic method, arguing with some force that a 
drawing board and instruments are not always 
available, and hence the algebraic method is the 
more portable of the two. In general, however, 
we believe that in this, as in most other cases in 
which the two methods come into competition, a 
combination of the two is the most rapid and con- 
venient, and this combination is frequently recom- 
mended throughout the work. 

In the introductory chapter the general principles 
on which the construction of all water motors 
depend are briefly dealt with, and in this the equa- 
tion for the flow of water through a pipe of varying 
section, which we have always known as Bernoulli’s 
theorem, is on page 8 attributed, we imagine 
wrongly, to Borda and Carnot. 

Following this introduction is a chapter on tur- 
bines in general, in which the difference between 
the two main types of reaction and impulse wheels 
is explained, and here we think that Professor Thom- 
son’s inward. flow turbine should have been rather 
more fully dealt with as the parent of the large 
class of American turbines, and one of the most 
efticient of reaction wheels. In Chapter III. the 
general theory of reaction turbines is clearly set 
forth, and some pages are spent, rather unneces- 
sarily we think, in discussing the effect of a suction 
tube on this form of wheel. After this an expres- 
sion is given for the work done by the water in 
flowing through the turbine wheel, and here we 
think it would have been well if Mr. Bodmer had 
indicated the method in which the formula was 
arrived at, as it does not follow very directly from his 
equations for the work done on a moving vane, given 
in the introduction. It can, however, be readily 
arrived at by considering the change in the angular 
momentum of the water caused by passing through 








the wheel. This seems the more important as 
the equation in question is a very fundamental 
one, and is largely employed in the succeeding 
chapters. In discussing the best speed for the 
wheel, a useful diagram is given illustrating 
the connection between speed and efficiency ; 
such diagrams tend much more to explain 
the matter than any analytical determination 
of this speed from theoretical considerations. 
In Chapter IV. the losses of energy in reaction 
wheels are dealt with, and here, we think, Mr. 
Bodmer has refined rather too much, as he 
attempts to divide up these losses between the 
wheel, guide blade passages, and pipe friction, &c., 
which we do not think can, as yet, be done with any 
degree of accuracy, an opinion which is confirmed 
by the large range of values given by different 
observers for the coefticient of loss on the guide 
blade passages, varying, the author states, from .05 
to .20. 

A Table of more practical value is given on page 
96, where the loss is simply divided up between the 
hydraulic resistances, unutilised energy, and shaft 
friction, which is sufficient for most practical pur- 
poses. The chapter concludes with a useful sum- 
mary of the points established in it. The next 
chapter deals with the practical design of this form 
of motor. For this Mr. Bodmer recommends that 
the velocity of the water through the guide blade 
passages should first be fixed, though we should 
prefer to begin at the other end and fix the resi- 
dual velocity of the water on leaving the wheel, as 
practically all the dimensions of the turbine de- 
pend on this. Two methods of fixing this velocity 
are described, the first being long and complicated, 
depending on all sorts of coefticients for the loss 
on various parts of the wheel, and the second 
and more direct plan simply fixing this velocity 
by a ‘reference to the total and well-known 
efficiency of wheels of a similar type. In fact, 
though Mr. Bodmer does sometimes indulge in 
longish equations involving several coefficients of 
more or less doubtful values, he invariably gives at 
the same time the practical methods of arriving at 
the same results. The least satisfactory part of this 
section, and indeed of the whole work, is the portion 
relating to radial reaction wheels, in connection 
with which some extraordinary-looking wheel vanes 
are illustrated, with the statement that the form 
has been adopted to get rid of the great contraction 
of the stream lines at the inside edge of the wheel, 
but as this contraction can be avoided by making 
the wheel deeper at this edge there seems to be no 
reason for adopting such a tortuous channel for the 
water. Mr. Bodmer indeed objects to this deepen- 
ing of the buckets, on the ground that the water 
acquires velocity parallel to the blade, and thus 
energy is wasted, but experience shows that 
the loss under this head is of little importance. For 
regulating reaction turbines Mr. Bodmer recom- 
mends the cutting out of a number of guide pas- 
sages, and objects to regulation by pivotted guide 
blades, on the ground that it occasions a loss of 
energy by changing the angle at which the water 
enters the wheel. It is only fair to state, however, 
that we do not think that the illustration on page 
174 gives a fair idea of this method, as all the blades 
should be movable and pivotted close to their 
points. They should also be ofa more simple form, 
preferably involutes to the wheel circle. With regard 
to the mixed flow wheels so common in America, 
Mr. Bodmer holds that the type have found favour 
mainly because of their low first cost per effective 
horse-power, and quite apart from their efticiency, 
which, however, he admits, is in the case of the best 
wheels, higher than that of Jouval turbines. 

In Chapter VII. the author discusses impulse 
wheels, and after a short résumé of the difference 
between this class of motor and that previously 
discussed, proceeds to treat of the design, again 
taking as the standard the velocity of the water 
through the guide blade passages. This section is 
probably the best in the work, but should, we 
think, have preceded the discussion of reaction 
wheels, as the theory is more simple. In comparing 
the two types of motor, Mr. Bodmer points out that 
the impulse turbine is, as it were, more elastic than 
the reaction wheel, as the latter is unsuitable for 
high falls, unless, as he suggests further on, two 
reaction wheels were compounded, as in Parsons’ 
steam turbine, which is of this type. On the other 
hand, the impulse wheel can be erected anywhere, 
and its efficiency is not greatly effected by changes 
in the gate opening, though after the experiments 
on a Hercules turbine, tabulated further on, it must 
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be admitted that it is possible to construct a reaction 
wheel with the same valuable property. In the 
same chapter are some remarks on the bearings 


- for turbine shafts, though but three varieties are 


mentioned, and but one, the suspension type, 

illustrated. 

The section concludes with a valuable summary 
of the rules and formulas previously established, 
and a number of tabulated results. To illustrate 
the use of these, a number of numerical examples are 
given, an excellent plan, which has been borrowed 
from the ordinary mathematical test-books. 

The next chapter deals with the important question 
of water gauging, and contains tables giving the 
results on the discharge over weirs, which, it is 
stated, have been mainly compiled from the paper 
of Messrs. Donkin and Salter, published by the 
Institution of Civil Engineers. These tables are 
very complete and should be correspondingly valu- 
able. This chapter also contains an account of the 
Venturi water meter designed by Mr. Clemens 
Herschel, engineer to the Holyoke Water Power 
Company. In this meter the flow is deduced from 
the reduction of pressure which occurs in the narrow 
sections of a tube of variable diameter, when a 
stream of water is flowing through it, and in the 
hands of its inventor remarkably good results have 
been attained. Should these be confirmed by sub- 
sequent experimenters, more should be heard of 
this meter in the future. 

Chapter XI. contains descriptions of several 
types of turbine, with accounts of experiments made 
to determine their efficiencies. This section must 
have entailed heavy labour in its compilation, and 
indeed in no part of the work has Mr. Bodmer 
spared himself trouble in the endeavour to make it 
complete. The most striking results here tabulated 
are the experiments on the Hercules turbine, already 
referred to, in which a maximum efficiency of 87.08 
per cent. was reached, the minimum at .379 of 
full gate being 70.93 per cent. These figures are 
very remarkable, but were confirmed by Professor 
Thurston in an independent test. Here also is 
given a short description of the Pelton water-wheel, 
which, from its simplicity and high efficiency, seems 
so well adapted for dealing with the high falls in 
the remote mining districts where it originated. 

Chapter XII. deals with American turbines 
generally, which are defended against the strictures 
of some of the Continental professors. 

The next chapter gives a short account of water- 
pressure engines, the ingenious motor brought out 
some two or three years back by Mr. A. Rigg 
being amongst the types illustrated. 

With this chapter Mr. Bodmer concludes his 
painstaking work, which is, we consider, a distinct 
acquisition to our technical literature. 
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NOTES. 
Tue Burnine or Furnace Piates. 

M. Hirscu has, during the past few months, been 
engaged in making experiments on the causes of 
the burning of the furnace plates of boilers, and 
finds that in many cases the introduction of oil into 
the boiler is decidedly dangerous. In making the 
experiments the inside of the boiler was painted 
with oil, and then filled and heated in the usual 
way. With certain oils it was found that the plates 





became much hotter than when water was directly 
in contact with them, and this difference of tempe- 
rature increased as the fire was pushed, reaching 
50 deg. Cent. when the rate of evaporation was 
31 lb. of water per square foot per hour, and 
200 deg. Cent. when this rate was raised to 51 lb. 
of water. In one instance, when the rate was not 
more than 35 Ib. of water per square foot of grate 
area, the temperature of the plate was found to be 
higher than 450 deg. Cent. the melting point of 
zinc. To investigate the subject more fully, a tin 
flask was coated with oil in the way described above, 
and filled with water. On heating this it was found 
that with certain oils the tin could be raised to a 
red heat even when exposed to but a moderate 
sized flame. Of the different oils, linseed is the 
worst, but colza runs it close. Naphtha does not 
occasion overheating unless it decomposes, which it 
is very liable to do if the heating is too rapid. 
Valvoline only occasions burning under excessive 
rates of evaporation. In general oils that are 
readily decomposed by heat were found to be 
especially dangerous, whilst mineral oils are com- 
paratively safe. 


RAILWAYs IN CHINA. 

An imperial Chinese edict, dated August 27, 
1889, states that ‘‘ the sovereign is of opinion that 
to make a country powerful railways are essential.” 
What a wonderful change this represents in celes- 
tial opinion since the time of the Chinese war. The 
great trunk line between Pekin and Hankow is to 
be immediately commenced in two places ; in the 
south, from Hankow to Sin-Yang Chow; in the 
north, from Lu-Kow K’iao to Cheng-Ting Fu, 
leaving the intervening sections for a future period. 
Lukow is five miles south of Pekin. The construc- 
tion of the line is to be under the management of 
Chow Fu and Taoti Pan Chiin-teh, under the 
general superintendence of Li Hung Chang and the 
Admiralty. Li has transferred the whole of the 
foreign staff of the existing Maiping-Tientsin line 
to the new railway, although one of his colleagues 
advises that Chinese capital and labour should be 
relied upon solely. There is still a very strong 
opposition to railways in China, and the Emperor, 
out of compassion for those who, in pulpit phraseo- 
logy, may be called his ‘‘ weaker brethren,” has 
ordered the Viceroys and Governors of Chihli, 
Hupeh, and Honan to issue explanatory proclama- 
tions, exhorting and commanding all people to 
throw no impediment in the way. ‘‘It is the 
imperial desire that all shall work together to make 
this great work a success.” This will be the first 
railway openly constructed in China. The existing 
line commenced as a tramway from the coal mines 
to a canal. Then a locomotive was put upon it, and 
little by little it was extended until it reached 
Tientsin. If the Chinese would only commence to 
build railways in good earnest the effect would soon 
be felt in this country. 


New Hicu-Serep Attantic Liners. 

The leading shipbuilders in the country have just 
submitted to the Canadian Pacific Company offers 
for the construction of three first-class passenger 
steamers for the Atlantic service in connection with 
the new route to the East. It will be remembered 
that a week or two ago the Naval Construction and 
Armament Company, whose works are at Barrow, 
were commissioned to build three twin-screw steamers 
of 7000 tons, being 440 ft. long, to attain a speed of 
18 knots an hour, for service between Vancouver 
and Yokohama, the other sea passage of the route, the 
Canadian Pacific Railroad carrying the passengers 
from the Atlantic seaboard in Canada to the Pacific. 
The new Atlantic steamers will be faster than the 
Pacific vessels, having a maximum speed of 20 knots, 
with the engines indicating about 10,000 horse- 
power and the boilers, of which there will be ten, 
working at a pressure of 165 lb. to the square inch. 
The intention is that the voyage from the south of 
England to Halifax in the winter, and Quebec in 
the summer, should be accomplished in, at most, 
54 days. Unlike the Pacific steamers they will be 
propelled by a single screw, but it is quite possible 
that before the contract is ultimately fixed this 
may be altered. In the case of the Pacific steamers 
the first idea was to have a single screw, and as 
negotiations proceeded the builders were asked to 
tender for twin-screw boats, and the beam and 
depth of the hulls were considerably increased. The 
Atlantic vessels will, according to present design, 
be 480 ft. long by 54 ft. beam by 25 ft. draught. 
The first of the new vessels, according to the mail 
contract with the Government, must be ready to 





sail in February 1891, so that the order for the 
steamers will likely be placed before long. It 
is expected-that the passage from the south of 
England to Japan will be made in 23 days with- 
out any difficulty. The distance is about 9} 
thousand miles, as against 13? by the Suez Canal, 
and 153 thousand by the Cape. To Shanghai also 
the route is shorter vid Canada, being a thousand 
miles, as against 12} and 144 respectively by Suez 
and the Cape. 


THe DANGERS OF ELECTRICITY. 

The rapid spread of electric lighting in America 
has not been accomplished without very consider- 
able loss of life. From a list compiled by Mr. 
Harold P. Brown, of New York, we learn that 
eighty-seven persons have been killed up to the 
commencement of this year. This is a very serious 
total, and if there were any likelihood of the rate 
being maintained, it would supply ample reason for 
very stringent legislative control being exercised 
over all electric installations. Happily many of 
the accidents may be attributed to the want of 
knowledge which always characterises a new manu- 
facture, while numbers of them are also due to the 
hasty and careless methods of erection adopted in 
America. Both these causes may be expected to 
decrease rapidly in the future, particularly if the 
municipalities insist on the mains being placed 
underground, instead of being strung on poles in 
the streets. Mr. Brown is well known from his 
persistent opposition to the alternate current 
system ; he never misses an opportunity of insist- 
ing upon its dangers, and of comparing it, to its 
detriment, with the direct current system. Now 
as the alternate system is rapidly spreading 
all over London and also in many parts of 
the kingdom, this is a question which inte- 
rests us directly. Are we running special risks 
by permitting its establishment? As far as lighting 
currents of 50 or 100 volts are concerned, it certainly 
matters little or nothing whether they are direct or 
alternate, for neither will produce any serious injury 
on the human frame. When it comes to currents 
of distribution of 2000 volts, then it is quite con- 
ceivable that death ismore certain by the alternate 
current, but unfortunately it is also fairly certain 
with the direct current, so that there is very little 
to choose between them. A house in which the 
fittings were charged to such a potential would be 
as dangerous as a battlefield. What is wanted is 
sufficiently good workmanship to prevent contact 
ever being made between the distributing mains 
and the service wires, and this there should be no 
difficulty in obtaining. Even if a leak should 
occur the device of putting the service main to 
earth at one point will prevent it doing any harm. 
Mr. Brown refers to two cases in which men 
were killed by contact with a perfectly insu- 
lated wire, their death being caused by the static 
charge. We feel considerable doubt as to the possi- 
bility of any one being killed by a static charge 
under these circumstances ; we prefer to believe 
that the insulator was bad, probably a mere taping 
of non-waterproof material. Justas the death rate 
on a railway varies inversely as the perfection of the 
signalling appliances, so the fatalities in America 
from electricity will decrease as better materials are 
adopted, and more care is expended in erection. 


Paper MACHINERY AT THE Paris EXHIBITION. 

The machinery relating to the preparation and 
manufacture of paper is very well represented at 
the Exhibition, and forms a fine collection, well 
worthy of inspection by those interested in the 
subject. A considerable space has been allotted to 
it in the Exhibition buildings. France, Switzer- 
land, and Belgium show some really good repre- 
sentative machines, and it is much to be regretted 
that none are exhibited by Germany, America, 
Italy, or England. Notwithstanding this unfortu- 
nate omission, it is the best, and probably the 
largest collection of paper machines that has yet 
been brought together in one building. There are 
in all four complete paper machines of ordinary 
working size and construction. Two, one French, 
and one Belgian, make paper daily, and run ata 
moderate speed ; the other two do not work. The 
two working machines have their own pulping 
machinery at one end, and the paper is turned out 
dried, reeled, and finished at the other. Each machine 
is driven by a small separate steam engine. All the 
four are of the ordinary make, having an endless wire 
of the Fourdrinier type, with a large number of dry- 
ing cylinders. With the exception of the pulpin 
machines or rag engines in the two above-mentione 
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machines, there is scarcely any machinery for pre- 
paring the various kinds of fibre usedin making paper. 
Nor are the processes shown by which the wood 
pulp, both chemical and mechanical, now produced 
in such quantities, and so largely employed in the 
north of Europe, is rendered fit for use. Paper- 
making by hand is not represented at all. There is 
a good machine for making thick cardboard, but it 
has no drying cylinders. For calendering or glazing 
paper, either in sheets or reels, there are several 
large machines, with the usual chilled iron and paper 
rolls. There are alsosome machines for cutting the 
paper into sheets, either directly from the paper 
machine, or from reels. Machines for making 
envelopes are poorly represented. <A variety of 
machines are also exhibited, serving different 
purposes connected with the manufacture of paper, 
such as reeling, damping, &c. These we propose to 
describe in detail later on. In the machine gallery 
there is, near the paper machines, an interesting 
collection of wood and wood pulp (chiefly chemical), 
exhibited by about half a dozen different paper-mills 
in France. Pine and poplar seem to be preferred 
to any other wood. Some of these pulps are 
bleached, some are unbleached, and they all show 
the long silky fibre, the importance of which is now 
well understood. These fibres make a very strong 
paper, and are largely used without the addition of 
any rags. In the Finnish and Swedish pavilions, 
wood, wood pulp, and wood paper are also exhi- 
bited. We have confined ourselves, in the present 
short note, to a general sketch of the paper 
inachinery in the Paris Exhibition. In subsequent 
papers we hope to give detailed particulars of the 
four paper machines and of other machinery. 








THE RAILWAYS IN CONNECTION WITH 
THE FORTH BRIDGE. 

Tur Forth Bridge, as is pretty well known, is part 
—the most distinctive part—of a gigantic railway 
extension scheme to bring the route from London vid 
Carlisle and Berwick into direct communication with 
the north and north-east of Scotland. A reference to 
the map of Scotland will show that the large estuaries 
of the Tay and Forth prevented a direct route north ; 
but now that these have been bridged an almost 
straight line is possible. Of the Forth Bridge we have 
already published many particulars, and we shall 
shortly deal with it further; at present we propose 
to indicate the leading features of the connecting 
railways. These railways in several respects are im- 
portant from an engine2ring point of view, and are 
worthy of more than a passing reference; but the 
magnitude of the bridge itself, has, so to speak, 
dwarfed the other parts of the undertaking, and little 
real interest has hitherto been taken in the rail- 
roads. 

Before proceeding to deal separately with the new 
lines it may be well to indicate the routes northwards 
so that the reader may appreciate the situation. Three 
and a half miles from Edinburgh the new route leaves 
the old lines at Corstorphine, where a large station is 
being constructed by Messrs. J. Young and Sons, 
Edinburgh. ‘There is an island platform about 500 ft. 
long, flanked with lines of rails and side platforms. 
From this new station there is a new line passing 
partly through the wooded demesne of the Earl of 
ender, to Dalmeny, where it is joined by a junction 
leaving the Edinburgh and Glasgow main line at Winch- 
burgh, 45 miles south-west of Dalmeny. This branch is 
for the trains from the west. From the last-named place 
a three-quarter mile new line brings the railroad on to 
the south approach to the Forth Bridge. After leaving 
the bridge at the north side trains will pass over a new 
track to Inverkeithing, two miles distant, and thence 
eastward along a new six-miles line to Burntisland, 
where the present route to Dundee via the Tay Bridge, 
and Aberdeen is joined. The new road to Perth, In- 
verness, and the north has been made almost straight 
to the first-named city. The new railway leaves Inver- 
keithing, striking north-westward along the old track 
now being widened, to Dunfermline, then northward 
to Cowdenbeath by the paw rai'way. The distance 
from the latter place to Kelty is only three miles ; but 
as there was on the old railway a long detour, a more 
direct course has been taken. From Kelty to Maw- 
earse, a distance of ten miles, the present line is 
doubled, and from Mawearse to Bridge of Earn, 
through Glenfarg, a new railway, the last on the 
route, and most ditficult and expensive, has been 
formed. This latter section cost more than all the 
other lines together. From the Bridge of Earn to 
Perth is by the old route. The extent of new railway 
is therefore about thirty miles, while fifteen miles of 
existing road have been widened and the track doubled. 
The estimated cost is 769,712/.; but this, it is thought, 
will be exceeded. 

Reversing the route, we will first deal with the 
Glenfarg Railway, the most important work. The 





glen is narrow, nature having only left room amid 
surrounding hills for the brook or River Farg and 
the Great North Road, so that it was with great diffi- 
culty that space could be found for the railroad. At some 
places it is on the side of the mountains, at others over 
viaducts spanning deep ravines ; over the river and 
through tunnels. At several points the river has been 
diverted, and at others lowered. This has been more ex- 
tensively done between Damhead and Letham, where 
four arched bridges have been erected, twoover the river 
and two over the road. These, like the other bridges 
on the route, are faced with red and white sandstone. 
The road at several points had also to be changed. 
Some idea of the extent of work done will be formed 
when it is stated that 1} million cubic feet of excava- 
tions had to be made, and of this quantity from 60 to 70 
per cent. was rock of various degrees of hardness, while 
the rest was mostly clay. Steam drills were largely 
used, and tonite for blasting purposes. Dynamite, 
blasting gelatine, and blasting powder were also 
utilised. All the material was used for backing and 
ballasting purposes. Some of the cuttings were very 
heavy, one near Damhead being three-quarters of a 
mile long and 30 ft. deep. Bridges were pretty 
numerous, and these have mostly been constructed of 
masonry, with brick arching. The most important are 
two viaducts. One of them carries the railway over 
the river and into one of the two tunnels. This bridge, 
which is practically finished, is of masonry, with four 
arches, each of 40 ft. span, and 50 ft. high. The other 
viaduct is nearer Bridge of Earn, and spans a deep 
ravine in five arches, each of 40 ft. width, with an 
extreme height of 60 ft. About two miles from Dam- 
head a spur of the Ochil hills causes the river to make 
a long detour, and the curve is too quick for a railway, 
so that there was no alternative but to pierce a tunnel. 
The rock was very hard, and the work consequently 
laborious. The side walls and arching are of con- 
crete. The length of this tunnel is about 500 yards, 
and the height throughout 24 ft. 6 in. Further north 
there is a second tunnel of practically the same length 
and height ; but here the arching is of brickwork with 
concrete side walls. The south tunnel is now lined for 
four-fifths of its length, and imay be finished in 
November, while the north tunnel is well advanced. 
There are some heavy retaining walls built of rubble 
masonry, notably one between the tunnels, where land- 
slips were possible contingencies. In two or three 
places the line is carried on embankments, which 
together contain about 500,000 cubic yards of earth. 
These are more numerous at the northern end. From 
Dron Westward to Bridge of Earn the line, clear of 
the defile of the river, is carried on a heavy embank- 
ment, requiring 300,000 cubic yards, and only a small 
a is now to prepare. In the three miles of the line 

rom Mawearse to Damhead the line rises by a gradient 
of 1 in 100, and in this part there are some nine bridges 
partly of brick arching and partly on the steel girder 
principle, while there are ten cuttings. There is a 
passenger station at Damhead—the only one in the 
glen—and from this point the line descends 450 ft. by 
1 in 745 to Bridge of Earn, in deep cuttings, through 
the tunnels, over numerous bridges, and on the ledge of 
high embankments. The work has been carried on 
night and day, and 85 per cent. of it is now accom- 
plished. The engineer is Mr. W. R. Galbraith, of 
Westminster, who is represented by Mr. Salters, 
Burntisland. The contractors are Messrs. Charles 
Brand and Son, represented by Mr. James Cameron. 
The estimated cost is 220,000/., but before the work 
is finished it will exceed that sum. 

The doubling of the railway from Kelty to Maw- 
carse—a distance of 10 miles—was not a serious under- 
taking. Operations were commenced in April last, 
and four-fifths of the work has been accomplished. 
The bulk of the work consisted in the building of new 
bridges, which are numerous. The old structures were 
of masonry ; but the new bridges are of masonry abut- 
ments with steel girders. Six new stations have been 
built. The work has been rendered the more difficult 
owing to its having had to be carried on without 
interrupting the mineral traflic, which at present passes 
over the line. The cost is put at 50,000/. Mr. Beattie, 
Edinburgh, constructed Kinross Station, and the rest of 
the work on the line was done by Mr. John Best, 
Leith. 

The three-mile line between Kelty and Mawearse, to 
cut off the long detour, is half completed. The con- 
tract was a small one, there being only one girder 
bridge. Messrs. Brand are doing the work, and Mr. 
~conaaas is the engineer, as in the case of the Glenfarg 
ine. 

In the doubling of the line from Inverkeithing to 
Dunfermline—a distance of five miles—no ditliculties 
were experienced, as all the bridges, &c., were originally 
constructed for a double track. The cost is put down 
as 25,0001. One noteworthy feature is the station 
constructed at Comely Park, a suburb of Dunfermline. 
For the through traffic there is an island platform, 
with the necessary erections, and covered with a 
verandah carried on light girder work resting on 
ornamented pillars. There is a platform with offices 
for local trafic, 





The lines we have described are used only for the 
route to Perth, Inverness, and the north. The trains 
for Dundee via the Tay Bridge, will leave the main line 
at Inverkeithing and pass over a new railway to Burnt- 
island. 

This line runs eastward for a length of 6 miles 1560 
yards te Burntisland, where it joins the existing rail- 
way tothe north via the Queensferry and Burntisland 
ferry system. For the first mile the line is over level 
ground, the only earthworks being an embankment 
14 ft. high and extending for three-quarters of a mile, 
specially built and planted with trees to shut out the 
railway from the mansion house of Fordel. The line 
for the rest of the distance for the most part skirts the 
Fifeshire coast of the Firth, necessitating stone pitch- 
ing and heavy embankments, needing 600,000 cubic 
yards of material. One of the embankments carryin 
the line over Whitesand’s Bay, is 50 ft. high, anc 
another between Starleyburn and Burntisland 16 ft. 
high and 600 yards long. There are some heavy 
cuttings too, in which a total of 535,000 cubic feet of 
material was removed. One near Aberdour is three- 
quarters of a mile long, and for a good part it is 45 ft. 
deep, the excavations amounting to 90,000 cubic yards 
and most of it hard rock. Near Starleyburn there 
is another rock cutting 300 yards long and about 40 ft. 
deep, and in cutting off a promontory at Rossend Castle 
a defile had to be made 50 ft. deep. There are other 
cuttings; but these are the most important. In some 
cases where the material was soft, heavy retaining walls 
had to be built. In the seven miles of railway there 
are twenty-nine bridges. The principal one is a steel 
girder viaduct of about 100 yards in length, carrying 
the line over some of the thoroughfares in Burntisland, 
and after crossing it the line goes through a cutting of 
blue whinstone rock to the new station. At the Fordel 
estate a colliery line had to be crossed, and as the 
levels were the same the old line was lowered, and 
a new way made for three-quarters of a mile to 
give easy gradients. This had to he done without 
interfering with the traffic. The main line is carried 
over on a girder bridge. There is a station at Aber- 
dour. This line, on which something like 90 per cent. 
of the work is done, will cost 144,000/. The engineer 
is Mr. Galbraith, of Galbraith and Church, London, 
and the contractors Messrs. Waddell and Sons, 
Edinburgh, and Mr. Robert Brodie, is their engi- 
neer. 

Inverkeithing, the point at which the two lines 
diverge, one going to Perth and the other to Dundee, 
is only two miles from the north end of the Forth 
Bridge, and a new railway has been formed at a cost 
of over 100,000/. The work presented many difficulties, 
and has taken from September, 1887, to accomplish ; 
but another month will see it completed. There are 
two tunnels, one under the town of Inverkeithing, and 
extending for some 400 yards, while the work on the 
other, although not so long, was rendered as tedious, 
being through rock. The internal arching of the 
tunnels is almost finished. Just north of the bridge, 
where an embankment is formed, it was found that the 
ground was so soft, being yielding clay, that the rock 
‘* tipped ” into it sank ond 70ft. Plenty of material 
from the tunnel and cuttings soon, however, brought 
the ground to the desired height, but at the same time 
the level to the north was also raised very considerably. 
The cuttings, too, were difficult. One of these is near 
to the Forth Bridge, and is at some places 100 ft. deep, 
and of whinstone. It adjoins the soft ground, and the 
material was used in filling up the embankment. Near 
Inverkeithing there is another cutting, also of whin- 
stone, the maximum depth being 70 ft. In all 300,000 
cubic feet of material was excavated. The principal 
viaduct on the line is near the latter cutting, and 
carries the rails over the turnpike road. It is com- 
posed of four spans, each 100 ft. in length and 65 ft. 
high, and two arches of 57 ft. The contractors are 
Messrs. Tancred, Arrol, and Co., and while the other 
lines belong to the North British Company, this one 
is owned by the Forth Bridge Railway Company, being 
really the approach to the viaduct. 

This remark holds good as regards the other approach 
on the south side, extending from the bridge to Dal- 
meny, three-quarters of a mile distant. It necessi- 
tated, in its course, a cutting from which 80,000 cubic 
= were taken and a large embankment at the 

ridge. There is to be a Forth Bridge Station, where 
there will be many “sidings” for the convenience of 
empty carriages to make up trains. 

At Dalmeny the lines branch south-west to join the 
line to Glasgow at Winchburgh, and the other to the 
south-east to Corstorphine for Edinburgh and the 
south. The length of the first-named connecting line 
is 44 miles. This line has only been started very 
recently, but work is progressing speedily, and will be 
finished in the spring time of the year. There are, in 
addition to some heavy culverts and a number of small 
bridges for farmer’s roads, seven good-sized bridges. 
There are two heavy cuttings, one through freestone, 
shale, and whinstone at Dalmeny, and another at 
Winchburgh, where water has to be contended with. 
Besides these there are seven others, necessitating the 
removal of 200,000 yards of excavation, Generally, 
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however, the line is ‘‘easy,” and will cost about 
45,0007. 

The other connecting line between Corstorphine and 
Dalmeny is five miles long, and was also easy of for- 
mation, comparatively speaking. After leaving Dal- 
meny some cuttings had to be done, one of them very 
heavy, being half a mile long, in some places 47 ft. 
deep, and the material was boulder clay. The next 
feature is an embankment in the valley of the Almond, 
at some points 50 ft. high, and requiring 500,000 
cubic yards of excavated material. The River Almond 
is spanned by a viaduct 230 ft. long, consisting of a 
central girder 140 ft. span, and one at each end of 
45 ft. span. Owing to the nature of the ground, it was 
deemed advisable by the railway company’s engineers 
to found the abutments on pitch-pine piles. About 
eighty of these have been driven down 30 ft. in each of 
the abutments, and on these a bed of concrete 4 ft. 
thick has been laid and the masonry built thereon. 
The piers supporting the girders in the centre of the 
river are of masonry, and are founded on steel cylinders, 
10ft. in diameter, filled with concrete, and sunk 16 ft. 
below the bed of the stream. The stone piers resting 
on these are 8 ft. in diameter. The lower side of the 
girders is 20 ft. above water level. The decking is of 
corrugated steel. All the rivetting has been done by 
hydraulic machines. After some more cuttings, one 
being through whinstone, the line passes at an acute 
angle under the Bathgate-road. The bridge is arched 
and is built of masonry. The heaviest gradient on the 
route is that approaching Corstorphine, 1 in100. The 
total excavations amounted to 500,000 cubic yards and 
the cost is put at 60,0007. The contractor for the two 
last lines is the well-known Mr. William Arrol, and 
his engineer is Mr. William Inglis, C.E., who was 
associated with the construction of the Tay Bridge. 
Judging by the progress now made there is every pros- 
pect that the lines will all be ready for the opening of 
the bridge. 








LOCOMOTIVE ENGINE DRIVING AND 
RAILWAY SIGNALS. 
To THE Epiror OF ENGINEERING. 

Srr,—I am an engine driver of many years’ experience 
in all kinds of railway working, and have made notes of 
everything of importance—more particularly in my own 
sphere as a driver—and as so many of my comrades have 
been fined, and heavily too, for passing signals at danger 
—which I admit to be a serious thing—I write to ask your 
assistance. Signalmen have bells and gongs and other 
things to call their attention to their duty, points and 
signals are arranged to work the one with the other, and 
locking bars, and other things too numerous to mention, 
are provided to prevent mistakes being made. But 
drivers have little else to guide them but their sight. The 
guard, whom the public think so much of, as if he were 
responsible for the safety of the train, does not see one 
signal in a hundred, and never knows the signal is at 
danger until the driver pulls up at it. But he talksa 

reat deal, and usually manages to secure that which the 
a ha3 no time to look after. If anything should 
happen, he knows all, unless he finds he is going to be 
blamed, then the old excuse is made, ‘‘ Busy sorting.” 
The guard never touches the brake now, for which drivers 
are thankful. Henevercould be relied upon to use it pro- 
perly. Now, the driver has the entire charge of it, and 
quite rightly too, as when there is danger the one who sees 
it first p ve have the power in his own hands to prevent 
any accident happening t@ his train. 

But I must come to my point, which is a suggestion for 
helping drivers, sc that they may never pass a signal at 
danger without knowing it. But I must first tell you the 
driver’s work in running a main line train, to show how it 
happens that a signal at —— is sometimes passed. 
The driver has the whole care of engine and train resting 
upon him. If possible he must keep time, or in a few days 
a note awaits him asking for an explanation of the delay, 
and he naturally is anxious to have as few of these notes 
as possible. Then there is the changeable weather making 
the rails slippery and causing the engine to work hard, 
without attaining the required speed. Then there is that 
powerful element, the wind, which heavy and fast trains 
find so hard to fight against. The different kinds of coal 
supplied are also a source of trouble to drivers, not allow- 
ing steam to be generated fast enough to do the running 
required, and this is a real trouble, for now high-pressure 
must be maintained to do the work in the time allowed. 
I believe the railway companies intend us to have good 
coal for this important work, but I think they are im- 
posed upon by the collieries who supply them, with the 
result that we have to use rubbish which contains no heat 
in it. The driver has also to keep his eye on the brake, 
steam, and water gauges, and even the fireman, for 
although he does the firmg and other work, the driver is 
answerable for all; but, Sir, the driver’s greatest enemy is 
the fog. It is during afog, when a driver can see nothing, 
tha t he feels put upon his mettle. Then the sense of hear- 
ing has to be brought into use, although, as I have already 
stated, it is our sight that we rely upon mainly. Unless 
the driver knew the different sounds of the various bridges 
that he passes under or over, he frequently would not 
know where he was. But sight is after all the main thin 
to guide us under the present system of working, an 
when the fog is so dense as almost to bewilder us, the 
sight of a familiar object, such as a tree or platelayer’s 
cabin, is a good guide for signals. 

Now, Sir, I have mentioned some of the difficulties we 


you will easily understand from those referred to how 
possible it is to miss a signal sometimes. Some comical 
things have been put tv work with distant signals to help 
drivers ; trumpets, bells, horns, rattles, and nobody knows 
what else besides, but they are quite useless unless they 
are attached to the engine, as the noise from the steam 
and the rattle of the engine prevent their being heard. The 
best and most effective way of calling the driver’s atten- 
tion to a signal is by means of the engine whistle. This 
could be easily done with a rod on the engine attached to 
the whistle and a plate near rail attached to distant signal 
by wire, so that when a signal was at danger the whistle 
would be opened, and the driver's attention would thereby 
be called, should his mind be on something about his 
engine or train. I suggested this same thing in 1865, not 
with the view of gain, but with a view to helping drivers, 
and if such a thing were needful then, itis a hundred- 
fold more needful now, looking at the increase in the 
weight and speed of all trains, as compared with 1865. 
It is said that ‘necessity is the mother of invention.” 
It was so in this case. In 1860 I was working an express 
passenger train when the reversing lever broke just ata 
time when I ought to have been looking for a distant 
signal. I was startled by the breakage, and passed a 
short distance beyond a distant signal before I was aware 
of it. I could not reverse the engine because the lever 
was broken, and there was only a four-wheel tender to 
stop a train of nineteen coaches, engine and _ tender, 
but being on a rising gradient I did stop, or I should 
have run into a horsebox (no block working in those 
days). This, Sir, is what called my attention to the fact 
that sound as well as sight would help us wonderfully, 
and I began to work to find out the best method of 
utilising it, and came to the conclusion that nothing but 
the whistle would answer the purpose. I tried fog signals 
and other things, but without success, and after many 
years’ plodding and scheming I saw nothing to beat the 
whistle scheme, as it is both reliable and cheap—for the 
companies consider cheapness, and I did too—and I know 
of nothing to beat it at present, and I have considered 
every suggestion on the subject I could hear of. | 

You may think I have some interest in pushing this 
idea of using the whistle for the purpose named. LI assure 
you I have not. I feel the responsibility resting upon 
myself and other drivers, when in charge of trains carry- 
ing freights of living souls all depending upon one pair of 
eyes, and ask that, at least, one more of the five senses of 
man—the sense of hearing—may be brought to our aid. 
Our work, with its consequent responsibility, has grown 
upon us very much during the past few years, and only 
drivers can realise it. Neither station-masters nor in- 
spectors can help us, for they know nothing of our work 
whilst those in the higher grades seldom ride with us, and 
when they do it is in fine weather, and they consequently 
do not know the difficulties and dangers we have to 
encounter ; if they did they would not deny this much- 
needed help. With the various things about an engine 
requiring ra driver’s constant attention, sound might be 
used as well as sight to prevent the mistake of passing a 
signal at danger, whether from fog or from some other 
cause. I write this letter more as a prayer for help than 
as a complaint, hoping that the eye of some one may rest 
upon it who will help. 


October 21, 1889. 


Yours truly, 
Tue Poor EncineE Driver. 


GRAPHIC METHODS FOR MECHANICAL 
PROBLEMS. 
To THE Epiror OF ENGINEERING. 

Sir,—Your correspondent, writing under the above 
heading, has pointed out what is merely an obvious lapsus 
calami on the part of the reporter. If he will transpose 
the words ‘in electrical engineering” the sentence alluded 
to will read thus: Professor Hele Shaw stated that 
graphical methods in electrical engineering are not in much 
tavour in practice except in two cases, the first being the 
characteristics of dynamos, and the second in certain 
questions of self-induction, mutual induction, and pon nat 
he rest of the report surely does not lend any colour to 
the absurd idea that the committee are likely to under- 
value the practical value of graphical methods in engineer- 
ing. I may say that a complete report was presented on 
the subject of electrical work, and this will duly be printed 
in the report of the British Association for 1889. 

I need scarcely say that the committee will be happy 
to receive acopy of the book of Mr. Nelson Foley, and 
on their behalf I venture in anticipation to thank that 
gentleman for his kind offer. I take this opportunity of 
asking for information on the subject of the practical 
application in the office and workshop of graphical 
methods. Such information will be duly acknowledged 
and incorporated in the report. 

H. S. Hee Suaw. 


Walker Engineering Laboratory, University College, 
Liverpool, October 19, 1889, 











‘*NOTES ON BREMME’S VALVE GEAR.” 
To THE Epitor oF ENGINEERING. 

Srr,—Engineers are much indebted to Mr. Bremme for 
his notes and formula in connection with the “so-called” 
Bremme’s valve gear, published in your journal October 
llth, but there are certain statements mixed up with 
them which, if allowed to pass unchallenged, would 
reflect on the knowledge and judgment of the professional 
readers of ENGINEERING. 

I challenge the statement that “‘ Bremme’s valve gear 
consists in an eccentric rod used as a lever of the first 
order, and guided by a radius rod”—unless we add the 
words of the patentee’s claim, ‘‘ Sixthly, my reversing 





meet with, and I have not mentioned half of them, but 





gear, constructed and operating as substantially set forth ; 





in consulting the drawings to attain to the construction, 
I find his radius rod suspended opposite to his valve 
rod, so that the gear illustrated in Fig. 1 is not con- 
structed and operating as substantially set forth by Mr. 
Bremme, the patentee. 

But Mr. Bremme ma: say he was the first to apply a 
radius rod to Hackworth’s gear. Not so—for he himself, in 
As 4, shows Hackworth’s 1859 gear so suspended 
(Marshall’s No. 1 gear). In 1876, Hackworth patented his 
second gear to give a quicker action of valve, by using his 
eccentric rod as a lever of the first order, so that if there is 
— in this gear itis due to Hackworth. Again, Joy, 
in his patent, March 8, 1879, utilised Hackworth’s No. 2 
gear, ingeniously working the same off the connecting-rod, 
and describes it working with a radius rod, suspended on 
the valve-rod side; so that, with all this before him, I 
am puzzled to know (1) why Mr. Bremme, whilst acknow- 
ledging Hackworth’s first gear, ignores Hackworth as the 
patentee of the second gear ; and (2) why, in the face of 
what I have stated, he should, in his patent sealed 
November 22. 1879, have inverted his radius rod? All 
things considered, I had come to the conclusion that, 
as Hackworth’s 1876 patent was still in force, to save 
infringement of same and not to copy the correct method 
of suspending radius rods as done by Hackworth and 
Joy, Mr. Bremme designed his valve gear ‘“‘as sub- 
stantially set forth.” 

But Mr. Bremme’s last paragraph shows I was 
entirely wrong in my conclusions, for he says ‘“‘he 
was not indebted to Hackworth, and, as a matter 
of fact, a professional search did not reveal the ex- 
istence of these patents.” Well, so much the worse 
for Mr. Bremme, a court of equity would say, for the 
patents were not smothered up in the sixth claim of 
** Steam and other steering gears for ships,” but were well 
known to engineers, and easily found by any one anxious 
to know. But after all it is not surprising, for, judging 
from his published remarks these last two years, it looks 
as if Mr. Bremme even now did not know of Hackworth’s 
1876 patent—at least, he ignores it. 

Again, I object to the partial way Mr. Bremme men- 
tions certain well-known benefits the Fig. 1 gear has over 
Fig. 4 gear. We know it is comparatively more sluggish 
in action than the former, but a great deal more active 
than link motion gear; but whilst parading the imme- 
diate results, he forgets to tell us of the after con- 
sequences, for he is not so careful to let us know that 
the load on the radius rod is nearly two and a half 
times the load on valve rod, a cruel working gear 
compared with the easy working gear of Fig. 4. I amno 
partisan of any special gear, and have no interest but to 
see facts stated fairly and a sage and will conclude 
by quoting the evidence of Mr. Marshall, who says, 
“The strains in working (Fig. 1 gear) were so great that 
the advantages were more than counterbalanced by the 
risks attending its adoption.” This is the conclusion of 
one who has made more of this style of gear than any 
other dozen engineers in the country, but who has now 
given it up and gone back to the Fig. 4 gear. That this 
is true is the experience of the writer during many years 
as an ENGINEER MANAGER. 

October 19, 1889. 





To THE Eprror oF ENGINEERING. 

Sir, —In yours of the 11th inst. you publish an illustrated 
description of a valve gear to which Mr. Bremme’s name 
is attached, and I notice that the text contains some 
allusions which seem to show that it has been forwarded 
you by Mr. Bremme as an indirect answer to challenges 
made by me and others in regard to the origin of the gear 
known as “‘ Bremme’s,” and the right he has to call it his, 

As there is now no doubt as to the details of the gear 
Mr. Bremme puts forward as the subject of his amended 
poe specification No. 2037, A.D. 1879, there is no 
onger any difficulty in directly joining issue with him, 
and I now ask you to be so kind as to allow me to make 
the following sionals and to challenge him to show 
them to be untrue: 

1. That the gear described and illustrated as Bremme’s 
in your issue of the 11th inst. is clearly and entirely antici- 
pated by the invention disclosed and claimed in Hack- 
worth’s patent specification 2440, A.p. 1859. 

2. That the gear so described has never been patented 
by Mr. Bremme, there being nothing in the specification 
of his 1879 patent which either describes, illustrates, or 
claims it. Yours faithfully, 

Richmond, October 23, 1889, W. PAYTON. 





THE HIGHEST RAILWAY SUMMIT IN 
GREAT BRITAIN. 
To THE EDITOR OF ENGINEERING. 

S1r,—Could any of your readers inform me the highest 
railway summit in Great Britain? I think I have travelled 
over most lines, and as far as I remember the following are 
the highest summits: Shap, London and North-Western ; 
Heyes Gill, Midland ; the Beattock summit, Caledonian ; 
Dakenpibek Highland ; besides, of course, others. Last 
August I had occasion to travel from Kirkby Stephen to 
Darlington, and passed over a summit which culminated 
about a little station called Barras, and which my aneroid 
showed to be at the height of over 1500 ft. above sea level. 
If I am correct am I right in supposing this to be the 
highest railway summit in Great Britain ? 

I am, Sir, your obedient ke 








THE EXPLOSION OF A MAIN STEAM 
PIPE AT DEPTFORD. 
To THE Eprror oF ENGINEERING. 
Sr1r,—I do not wish to follow Mr. Boswell in an irritating 





correspondence, but if I do not answer him he will no 
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doubt accuse me of something else in his next ; therefore 
kindly allow me to say, as briefly as possible, that I pass 
over his pretended ignorance of who or what I am, and, 
in answer to his second question, would refer him to any 
intelligent ‘prentice lad in his teens, who would no doubt 
inform him that the unequal expansion of an equally 
made copper pipe, or any other pipe, comes in when the 
same is rigidly fixed in situ, I think they call it. And 
as regards 30s. being an unreasonable price for properly 
testing a copper pipe worth 15/., to work at 1401b. steam 
pressure, most common-sense people would be of the 
opinion, I think, that if this particular pipe had been so 
tested and rejected, and the lives of two poor fellows 
saved thereby, even 30s. would have been well spent. 
Now as to the little shops only being guilty of 
imperfect testing and bad workmanship, &c., it so 
happens that the cases I alluded to were not all those 
of little shops and less respectable people in the trade, 
as Mr. Boswell would term them. He is seem- 
ingly indignant that I do not tell him, and publish 
to the world, through your columns, the particular 
names and places where I saw labourers testing pipes 
and the strongest men testing boilers, and he questions 
the truth of my statements, and insinuates that all my 
“thirty years’ experience on my own account” and some 
five or six years experience in the service of the first 
boiler association and the first boiler assurance company 
respectively has been amongst the little shops and less 
respectable, people of the trade. I suppose my friend is 
blissfully ignorant of the fact, that no matter how true a 
general statement may be, it is called by another name if 
it happens to name certain persons and places ? 

Mr. Boswell has a sneer for my little ‘wonderful 
tool”—he also sneered at my seatless safety valve that 
some of the big firms are copying without acknowledg- 
ment—that shows the irregularity of the rivet heads in 
addition to many other things, and he says it would 
indeed be a wonderful tool if thereby it showed the true 
pitch of the rivets themselves. Of course I did not know 
that before, and am obliged to my friend for instructing 
me ; nevertheless, I have generally found that when the 
rivet-heads are crooked and out of true pitch, it isa pretty 
true index of the quality of the work underneath, and 
when rivet-head centres vary as much as $in., or when 
Mr. Boswell measures with his rule the centres of two 
rivet-heads and finds it 24 in., and then measures the next 
two on either side and finds them only 2in., I suppose he 
would come to some conclusion or other as to the quality 
of the work. 

It was ‘‘ Practical Coppersmith,” and not Mr. Boswell, 
that I was desirous of hearing from again with reference 
to the disaster at Deptford. I asked that gentleman to 
kindly explain how it came to pass that copper steam 
pipes } in. thick and brazed jointed were considered 
safe at 1401b., when the same strength and quality of 
material were used forty years ago for only the odd 40 Ib. 
per square inch! If I am not greatly mistaken I assisted 
a little bit in the erection of the engines of the Brazilian 
frigate Alfonso over forty years ago, and the copper steam 
pipes were } in. thick, and 10 in. and upwards in dia- 
meter, and the vessel, | believe, was intended to steam 
eight knots an hour with a boiler pressure of 40 lb. Those 
were the good old times when everything was not made 
subservient to the saving of a bit of coal, and when it was 
not a common occurrence for stokers to faint in their 
stokeholes. 

I beg to remain, yours faithfuily, 
JOHN Swirr. 

55, Stanmore-road, Birmingham, Oct. 15, 1889, 





EFFICIENCY OF STEAM JACKETS. 
To THE Eprror OF ENGINEERING. 

Sm,—In reply to the letters of Messrs, Tozer and 
Squire (ENGINEERING, October 18) on the above subject, I 
wish to say that my remarks in your issue of October 11 
were based on the fact that a steam jacket is efficient for 
ordinary non-compound condensing mill engines. This 
is regarded by Mr. Squire as the most suicidal mistake 
one can make. Here experiment must decide; I can 
only state that the makers of high-class single-cylinder 
condensing engines on the Continent universally have 
adopted the jacket for these engines, I intend shortly to 
give numerical data on this sukject of an experiment on 
one of the steam engines under my care, a single-cylinder 
condensing Corliss engine working with steam at 75 Ib. 
pressure; the indicated horse-power being about 90. 

Back pressure is not the result of steam-jacket action, 
for I have often obtained with this engine a vacuum of 
274 in. (measured with mercury) in the cylinder during the 
whole stroke. 

As regards the statement by Mr. Tozer that the drained 
jacket water must be evaporated in the boiler, I may say 
that I have only spoken of water evaporation on account 
of the heat of the cylinder walls. 

Referring to the chief objection made, I may answer as 
follows : Since in a steam engine, even with a short well- 
covered steam pipe and other favourable circumstance, 
the weight of An store per stroke surpasses the weight of 
dry steam per stroke, the latter being calculated from the 
dimensions of the cylinder, the point of cut-off, the clear- 
ance and the amount of compression ; this extra quantity 
is accounted for by initial condensation. All appliances 
for diminishing this are efficient, unless the heat necessary 
for that appliance exceeds the quantity gained. Such an 
appliance is the steam jacket. 

Mr. Tozer and also Mr. Squire both agree that a steam 
jacket reduces initial condensation, but are of opinion 
that its action during exhaust is not to be regarded as 
an economy. Perhaps, at first sight, the action of a steam 
jacket during exhaust 1s difficult to reconcile with economy, 
but I wish to state that even the action during exhaust, 
on account of its influence on the next admission, may 





tend towards economy. In fact the initial condensation 
is decreased by the higher temperature of the cylinder 
walls during admission. This temperature is determined 
by the action of the jacket during exhaust. The less heat 
there is taken from the walls to the condenser the higher 
their temperature remains, and the less will be the next 
initial condensation. If I consider the period of exhaust 
I may neglect the heat carried over to the condenser by 
the dry steam, the specific heat of which is insignificant 
compared with the latent heat that is taken away by the 
water. 

The quantity of water contained in the mixture of 
steain and water during exhaust depends upon the quantity 
introduced by initial condensation. The greater the latter 
quantity the greater the first, one quantity determining the 
other. One pound less of initial condensation is about the 
same as 1 lb. less to be evaporated during exhaust by the 
heat of the cylinder walls. And now I ask what does that 
mean in figures, for take the case of engine working with 
75 Ib. boiler pressure and 27 in, vacuum in the condenser: 

British 

Thermal Units. 
One pound of steam introduced by initial 

condensation gives to the walls... 
One pound of water evaporated during 
exhaust takes from the walls ae 
The useful effect of 1 Ib. is then ... ie 
One pound of steam introduced into the 
jackets contains ... . soi te 
And is drained off as water containing no 
more than... a ee oe 285 
The useful effect of 1 lb. is therefore 887 


From these figures is to be seen that each pound of 
water introdu by initial condensation and re-evapo- 
rated later on during exhaust has an efficiency of ;??5 
about 5 per cent.), and that each pound of drained jacket 
water has an efficiency of 3435 (about 75 per cent.). 

Hence, reducing initial condensation by a steam jacket 
means, replacing a process with 5 per cent. efficiency by 
another with 75 per cent. efficiency. 

This was the only advantage I claimed for steam jackets 
in my letter of September 26. 

I remain, Sir, yours truly, 
J. G. F. Rooker. 

Delft (Holland), October 21, 1889. 
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THE SILVERTOWN STRIKE. 
To THE Epitor OF ENGINEERING. 

Sir,—As reports are still being circulated that we 
underpay our workpeople, we should be glad, with your 
yermission, to restate their average weekly wages and 
ours, Viz. : 
26s. 3d. for 63 hours 
33s. 7d. ,, 634 ,, 


Labourers ... eee ase 
India-rubber departments 
Cable and telegraph de- 


partments Ks Sse RE IS: gy AOD 4, 


for permanent work in healthy buildings. 

We also employed about 350 women and girls, who, on 
an average, earned 13s, 5d. for a week of 54 hours. These 
wages are higher than those paid by any other firm in our 
trade ; and the directors have decided not to pay more. 
Hitherto the company have not engaged or tried to 
engage new hands, though a considerable number have 
applied for employment. The pickets who surround the 
factory are, therefore, employed in keeping out, not new 
men, but our former workpeople, who, so far as we are 
concerned, are free to return so soon as we can arrange 
work for them. To describe the stoppage of our works as 
a lock-out is therefore untruthful. It is the strike leaders 
who are responsible for the increasing distress in Silver- 
town and its neighbourhood. 

The directors have been asked for an interview by a 
few of our workpeople, and by agitators who have never 
been in our pre and have made themselves con- 
spicuous for misstatement and abusive language. Of 
course the directors cannot consent to such an interview. 

Tam, Sir, your obedient servant, 
Wu. J. TyiEr, Secretary. 

106, Cannon-street, London, E.C., October 17, 1889, 








ON THE ACTION OF SAILS. 
To THE Eprror OF ENGINEERING. 

Str,—Your last issue contained a letter from Mr. 
Phillips criticising my theory of the action of sails. It 
seems astonishing that Mr. Phillips should not, from the 
character of the paper ‘‘ Concerning the Action of Sails,” 
have discovered that 26 revolutions per second (of the pro- 
eller in question) was a misprint for 2.6. A general 
snowledge of the action of revolving sails would show 
that this is approximately the number of revolutions 
required of the said propeller to yield the thrust of 10001b., 
and should have suggested that 26 was a misprint 
for 2.6 (26 revolutions per second would have been prac- 
tically impossible, causing an average pressure of probably 
nearly 5000 Ib. per square foot). 

A mathematical screw surface working in a fluid gives 
a bad result, because the action of a propeller in a fluid 
has not the remotest connection with the action of a screw 
surface in solid matter. To create a momentum, or, to 
move fluid towards the propeller, there is required a rare- 
faction in front of the propeller, and how to create this 
rarefaction in the most economic manner is the important 
question. 

The theory of the propulsion of ships is most important 
and interesting, and I am glad to find that the only 
criticism which has been brought forward against the 
views which I have published has had no more solid foun- 
dation than a printer’s error. Yours truly, 

H.C, Voor. 


Aagade No. 4, Copenhagen, Denmark, 





FOREIGN AND COLONIAL NOTES. 

South African Gold.—The value of the gold exported 
from the Cape Colony and Natal in January was 118,5741. ; 
in February, 68,5997. ; in March, 105,179/. ; and in April, 
130,7371., making an aggregate of 423,089/. The value of 
the corresponding exports in the corresponding months of 
1 was as follows: January, 58,110/.; February, 
70,9251. ; March, 30,014/. ; and April, 75,647/., making an 
aggregate of 234,696/. It will be seen that the value of 
the exports has very considerably increased this year. 


Plumbago. — Plumbago, in practically inexhaustible 
quantities, is reported to have been discovered 18 miles 
from the Lower Blackwood coal seam, midway between 
Vasse and Quindalup in Western Australia. 


German Rolling Stock.—Contracts have been let for a 
very large amount of additional rolling stock required for 
the German State railways. The orders given out foot 
up, it is stated, to 1,250,000/. 

Rolling Stock on the Canadian Pacific Railway.—At the 
close of last year the Canadian Pacific Railway Company 
owned 408 locomotives, 354 first and second-class pas- 
senger carriages, 80 saloon, sleeping, and dining carriages, 
11,020 goods and cattle trucks, 202 vans, and 86 vehicles 
of other kinds. 


Mexican Iron Ore.—A new iron region has been dis- 
covered in the Sabines district, Mexico. The district 
comprises an extensive coal basin, which is surrounded 
by a chain of mountains of volcanic origin, These moun- 
tains contain deposits of specular and hematite iron ore 
of great purity, and having only 0,004 per cent. of phos- 
phorus. 


South Indian Railway.—The total length of line worked 
by the South Indian Railway Company at the close of 
last year was 745 miles. A similar length of line was in 
working at the close of 1887. The net revenue acquired 
last year was 160,259/., as compared with 154,249/. in 
1887. A working survey of a proposed line from Maya- 
varam to Mutupet is in hand. 


Michigan Iron Ore.—The shipments of iron ore from 
the four ranges of Northern Michigan this year are 
expected to exceed 5,500,000 tons, and may equal 6,000,000 
tons. Last year’s shipments amounted to 5,023,279 tons. 


Steel Grain Barges.—The building of steel barges capable 
of carrying 100,000 bushels of grain on each voyage, has 
become an important business on the great American 
lakes. The Illinois Steel Company, of Chicago, contem- 
plates engaging extensively in building steel vessels for 
employment in lake commerce. 


Austrian Minerals.—The value of the mineral produc- 
tion of Austria last year is officially returned at 7,221,819/., 
as compared with 6,606,907/. in 1887. In last year’s value 
coal and iron figured for 6,655,000/. 

Water Supply of Brisbane.—Mr. W. Davidson, superin- 
tending engineer of the Yan Yean Water Works, who was 
recently permitted by the Victorian Government to visit 
Brisbane to assist the Queensland Government in arriving 
at some decision as to the future water supply of that city, 
has decided in favour of what is known locally as the 
Mount Crosbie scheme. The estimated cost of the neces- 
sary works is 215,000/. 





Exswick ARSENAL AND SHIPYARD: ERRATUM.—In our 
article under this heading on page 451 of our last issue, in 
the fifth line from the bottom of the third column, it is 
stated that ‘‘ The intensity of strain in the metal increases 
with the radial distance ;”’ ‘“‘increases” should read 
‘* decreases,” as appears by the context. 


NorrincHaM SuBURBAN RaiLway.—This line is rapidly 
approaching completion. The last section, which has 
been undertaken, is the widening of the Great Northern 
embankment between Trent-lane and Meadow-lane. The 
permanent way has been laid almost throughout the 
entire reute, between Swinton and Daybrook ; and the 
line will probably be ready for opening in November, 
after it has been examined by the Government inspector. 


INSTITUTE OF MARINE ENGINEERS.—A meeting of the 
Institute of Marine Engineers was held on Saturday 
evening, October 19, in the Langthorne Rooms, Broad- 
way, Stratford, presided over by Mr. Jas. Adamson 
(hon. sec.), when Mr. Joseph Williams read a paper on 
the subject of ‘‘ Forced Draught.” Mr. Williams began 
his paper by commenting briefly on the several systems of 
‘forced draught,” which have been tried at various 
times, such as: the steam jet and induced draught, cold 
blast, hot blast, and the closed stokehold. The author 
strongly recommended the Howden system from his own 
experience of its working. The following Table of the 
saving in space due to the adoption of forced draught in 
various steamers was given at the end of his paper : 





Horse-Power After 


Name of Steamer. Dimensions, 


tion of Boiler 


| Room. 


Horse-Power Be- 


Per Cent. Reduc- 
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HORIZONTAL BORING AND TAPPING MACHINE. 
CONSTRUCTED BY MESSRS. JOHN LANG AND SONS, ENGINEERS, JOHNSTONE. 


Tue machine illustrated on the present page is 
designed for drilling, tapping, stud inserting, stud 
trimming, and general boring work. The spindle is 
24 in. in diameter, and has an endwise movement of 
l6in. by rack and pinion. It is carried in a slide 
which is balanced by means of a weight inside the 
column. The spindle can be raised 24in. above the 
table, and be stopped and reversed at any moment by 
a handle in front. The table is 36in. by 28in., and 
has a motion of 13in. to or from the spindle, and a 
motion of 24 in. crosswise. Both table and column 
are mounted on a bedplate, and thus are indepen- 
dent of foundations. The makers of this well-de- 
signed tool are Messrs. John Lang and Sons, John- 
stone, N,B, 








SANDBERG’S STEEL BASEPLATE FOR 
FLANGED RAILS. 

Mr. SANDBERG’s new Goliath rail designed this year 
has, in addition to a wider head, been modified by adopt- 
ing a narrower flange, with a view to the use of steel 
baseplates. The weakest part of a road using flange rails 
is the insufficient fixing of the rail to the sleeper, as 
well as the short life of the sleeper itself, the rails out- 
lasting several sleepers since steel has come into use. 
The width of the rail flange varies from 3} in. to 44 in. 
for a 50 lb. to 70 lb. section, up to 5 in. for the 100 lb. 
Goliath. Rails have been made with extra wide 
flanges, such as 6 in. and even 64in., but with great 
difficulty and at an increased cost. With an 8-in. flat 
surface of sleeper the usual widths of flanges would give 
a bearing of from 28 sq. in. to 40 sq in., but wooden 
sleepers often are cut semicircular, the flat surface 
being placed down on the ballast, thus reducing the 
actual bearing surface to about one-half. ..The, weight 
of rolling stock and the high speed rapidly crush 
the flange into the sleeper, prematurely destroying 
it, and interfering with the gauge of the road. 
The introduction of baseplates seems inevitable if roads 
using flange rails are to come up in safety and economy 
with those in England using bull-headed rails and cast- 
iron chairs. These chairs have about 100 square inches 
of bearing surface on the sleepers, and under these con- 
ditions the sleeper lasts nearly twice as long as when 
the rail is laid directly on it. The chair is fixed by 
large fang-bolts, wood screws, or round bolts of, say, 
Zin. to fin. in diameter. Therefore the baseplate 
should have these two conditions; as large a bearing 
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surface and as firm a fixing to the sleeper as the chair 
in order to obtain equal results. 

With this view a steel baseplate has been designed 
of 7in. by 16in. by 4 in., giving a bearing surface of 
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112 square inches, and offering the same mode of fixing 
as the chair. The dimensions, of course, may be modi- 
fied according to circumstances. The fixing of the 
rail to the baseplate is by steel keys in clips offering a 





surface 8 in. wide, instead of 4 in. spikes or screws, 
enabling a quick change of sleeper to be effected when 
necessary, without removing the rail, the fixing of the 
baseplate to the sleeper being done beforehand as with 
the chair. The tilt of the rail to 1 in 20can, if needed, 
be obtained by several means, viz., by cutting the 
top surface in the sleeper, by bending the plate for the 
rail base, and by rolling the plate for the rail base of 
varying thickness. The rail joint would be sus- 
— by angular fishplates, which offer sufficient 
earing surfaces to the joint sleepers, so that the base- 
plates would only be needed on intermediate sleepers. 

The new plate may be made applicable to rails with 
flanges from 4 in. to 5 in. wide, that is rails weighing 
from 56 lb. to 100 lb. per yard, different steel keys 
being the only stock necessary for different rail sec- 
tions. As to the cost, compared with the chair for the 
bull-head rail, it would still be somewhat less. The 
cost of the iron chair, weighing 40 lb. to 50 Ib., is 
about 3/. per ton ; the plate weighs 16 lb., and would 
cost perhaps 6/. per ton, taken at normal prices ; so 
that the plate weighs about one-third of the chair, and 
costs double the price per ton, this represents a saving 
of one-third as compared with the cost of chairs. 

The baseplate is applicable to any existing circum- 
stances at once as the exchange of sleepers goes on. 
As it is only 16 Ib. in weight as against 50 lb. of the 
chair, even the elasticity of the road would not be 
impaired by laying them singly or gradually, anda 
good effect would be at once felt for keeping the gauge 
even when two or three sleepers with baseplates were 
introduced on each rail in the road. 

Models of the standard baseplate as applied to Sand- 
berg’s 56 lb. and 100 1b. Goliath rail sections, only 
using different keys, are now exhibited in the Ma- 
chinery Hall, Class 61, in the Paris Exhibition. 








THE PAMPHLETT-FERGUSON FRESH 
WATER CONDENSER. 

THE requirements of modern marine engineering 
demand a constant supply of fresh water to make up 
leakages from the boiler, glands, and the like. Further, 
the daily consumption of the passengers and crew has 
usually to be supplied by distillation from sea water, 
the katie ties of carrying a full provision of 
drinking water having been long abandoned. There 
are several apparatus in the market designed to fulfil 
both these purposes, and now another—the Pamphlett 
Ferguson fresh water condenser and feed make-up——is 
being introduced by Messrs. George Wailes and Co., 
of Kuston-road, London. A machine capable of 
delivering 50 gallons of aérated and filtered water per 
hour was publicly exhibited at their works a few days 
ago, and is, we believe, still to be seen there. The 
principal feature in its construction is the evaporator, 
which consists of a nest of vertical tubes, having salt 
water within them, and steam at boiler pressure around 
them. At the top and bottom these tubes open into 
chambers which are connected by ample side passages ; 
hence a very perfect circulation is maintained, 
the water flowing steadily up the tubes and down 
the side passages without violent ebullition. This is 
considered by the makers to be a very important 
feature, because as the evaporation is carried on under 
avacuum of 6 in. to 10 in. of mercury, the boiling 
would be violent enough to cause priming were not 
provision made for the easy escape of the steam. To 
eliminate all particles of water which might possibly 
be carried along with the vapour, the steam is con- 
ducted through a circular passage with a deflecting 
plate which delivers the water downwards, while the 
dry steam passes round it. From the evaporator the 
steam flows to the condenser, which is an annular 
vessel arranged round the evaporator. Here it reas- 
sumes the condition of water, and is drawn away by a 
pump, as rapidly as it is formed, and is delivered to 
a cooler and filter, from which it runs as pleasant 
potable water, the flat taste having been removed bya 
jet of air pumped into the filter with the water. When 
the water is to be used for boiler feed the cooling, 
aérating, and filtering are, of course, omitted. 

The condensing water from the sea circulates in the 
opposite direction to that just described. It first passes 
through the filter, surrounding a number of cooling 
tubes, through which the drinking water flows ; it is 
then led to the condenser, and finally the greater part 
of it goes overboard. A portion of it, however, is 
diverted into the evaporator to be distilled, the supply 
being regulated by a ball float which keeps the water 
at a constant level. The brine is withdrawn by a pump 
of such a capacity that it maintains it at a constant 
density or thereabouts. Five pumps in all are em- 
ployed for the various operations, but they are all 
driven by a single steam cylinder and are stopped and 
started simultaneously. 

Two series of trials of this apparatus have been made 
by Mr. Maxwell Williams, the first to determine the 
amount of hot feed water produced by the condensation 
of 1 lb. of boiler steam, and the second to determine the 
amount of drinking water produced by the same expen- 
diture. In the first he found that 5.3 Ib. of distilled 
water at an average temperature of 168 deg. were pro. 
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duced by the condensation to boiling point of 5.7 lb: of 
steam, the combined result being 1.1 gallons of boiler 
feed per minute at a temperature of about 190deg. In 
the second series of trials, two long experiments at a 
pressure averaging 35 lb. per square inch, and at a 
vacuum of 6 in. of mercury, showed the .61 gallon of 
distilled water was obtained from an expenditure of .75 

allon of condensed steam. Mr. Williams adds: ‘I 
find the average to be within 6 per cent. of the maximum 
effect possible in theory ;” we suppose that the words 
‘‘in an apparatus of this class” are to be understood, 
or else the assertion is far from being exact. By con- 
ducting the operations of evaporation and condensation 
in stages the heat sadaloal in one pound of steam 
may be made to evaporate more than two pounds of 
water. 

It is an important advantage of the Pamphlett- 
Ferguson condenser that the salts deposited from the 
water are in a powdery state, and are not hard scale. 
In an hour or two the whole of the tubes can be 
removed for cleaning, and if desired can be replaced by 
a fresh set. The whole apparatus is simple and can be 
easily managed. It has been perfected by the joint 
efforts of Mr. H. Ferguson and Mr. G. H, Wailes. 








INDUSTRIAL NOTES. 

THE Boilermakers and Iron Shipbuilders’ report for 
October states that the returns from all districts show 
that great activity prevails in all the shipyards and 
boiler shops. On the Clyde alone 41,000 tons of 
shipping were put into the water during September, 
thus beating all previous records. The Clyde em- 
ployers have now on hand 133 vessels, or an aggregate 
of 280,000 tons of shipping on the stocks. All the 
north-east coast employers in a and engi- 
neering are as busy as they can be, the yards and shops 
are full of work, and as hast as vessels are launched 
the keels of others are laid down. The Barrow Ship- 
building Company have secured orders for three first- 
class twin-screw passenger steamers, to be built of 
steel, for the Canadian Pacific Railway Company. The 
report reminds the members that no men are to be 
kept on donation when there is work for them, and it 
goes on to state that thirty squads of rivetters are 
wanted at each of two firms mentioned, and that num- 
bers of all classes of men in the various branches are 
wanted in all the yards on the Clyde, and also at 
Dundee. The only dispute referred to, as existing, is 
at the Thames Iron Works, Limited. 

The question of losing time, to the disadvantage of 
themselves, to the discredit of the society, and to the 
injury of employers, is frequently referred to in the 
Boilermakers and Iron Shipbuilders’ reports ; in 
the current number the subject is again referred to at 
great length. The subject is so important that a brief 
résumé of the facts stated, and of the conclusions of 
the Council thereupon, are desirable, as showing one 
aspect of trade unions not generally known. It 
appears that the men in the Clyde district are 
the worst offenders in this repect. The following 
is the report from one of the best firms on the banks 
of the Clyde: The list contains the amount of time 
lost by 42 squads in five consecutive days ; 18 lost one 
day ; 6 lost two days ; 1 lost three days; 6 lost four 
days each; and 11 full sets never started during the 
whole five days. Another list by another firm shows 
that out of 272 possible working days the actual time 
lost wasas follows: Platers, 64.64, or 23.76 per cent. ; 
angle-iron smiths, 42.00, or 15.44 per cent.; rivetters, 
88.98, or 32.71 per cent.; chippers and caulkers, 68.52, 
or 25.19 per cent. The society’s rule (43, § 2) says: 
‘Tf any employer be injured by the misconduct of any 
member or members they shall be fined in any sum up 
to Sl. The Council have now passed the following 
resolution: Resolved, ‘‘That every member of this 
society losing more than one Cay in each week, when 
he might be at work, shall be fined the sum of 5s. for 
each of such days.” The limit of lost time without 
penalty is therefore fixed at about 16} per cent. 


The “snag of the Amalgamated Society of Engineers 


for October gives the total membership as 58,670 
members. The number on donation benefit is given 
as 1228, but these: are mostly accounted for by the 
strikes which have taken place in various other trades, 
the effect of which has been to thrcw on the society’s 
funds a number of working engineers of one branch or 
another. The strikes of the engineers at Cardiff for 
better wages, and with reference to overtime, and at 
Keighley for an advance in wages, have been settled 
in favour of the men. Efforts are being made to 
increase the membership to 60,000 men by the end of 
the current year. The Council of the society repudiate 
the charges that members of the society have coun- 
tenanced any action tending to prevent other bodies of 
men obtaining an advance in wages, or other advan- 
tages. In the previous report a list of donations to 
other trades is given, which shows that nearly 600/. 
have been given since the middle of January of this 
year. A special levy of 3d. per member was made in 
support of the ‘‘dockers’” strike in London, by a 
majority of 8076; and in favour of a general levy for 





their own and other trades, of 3d. per member, by a 
majority of 6167. The total number on sick benefit 
was 1307, and on superannuation benefit 1816. The 
total cost of the three chief benefits was 1846/. 9s., or 
8d. per member per week. 

The Sunderland branch of the Amalgamated Society 
of Engineers has issued notices to the whole of the 
members on the north-east coast urging them to 
take action towards securing a reduction of one hour 
per week on Saturdays. The circular says that if the 
6500 men will effect this reduction it will give work to 
124 additional men in that district alone. 


The complete voting list of the thirty-seven bodies 
who voted on the eight hours’ question is given in the 
official report of the Trades Union Congress, just pub- 
lished, as follows: Total number of members, 178,376 ; 
of these 39,656 voted in favour of an eight hours’ day, 
and 67,390 against. In favour of obtaining an eight 
hours’ day by Act of Parliament, 28,511; against, 
12,283 ; majority in favour of Act of Parliament, 
16,228. But against this number must be put a 
majority of 16,228 against an eight hours’ day abso- 
lutely. Of the total number who voted for Act of 
Parliament day of eight hours, 15,000 were miners of 
Ayrshire, Cumberland, and Derbyshire, or more than 
one-half the total. 


The Lord Mayor will receive at the Mansion House 

to-morrow (Saturday) the delegates who were sent to 
the Paris Exhibition to report on the various industries 
there exhibited, and upon the industries of France 
generally as far as practicable. The volume of reports 
is nearing completion, and will be recognised as a 
valuable Breese acre to the literature of the Paris 
Exhibition. But it has been found to be a rather 
expensive affair, and the volume will cost, it is said, not 
less than a guinea a copy. It is being excellently got up, 
and the illustrations will be exceedingly good, all 
from the hands of practical men, engaged in the 
several trades. 


Mr. W. J. Davis, who for some six years has held 
the post of Factory Inspector for the Sheffield district, 
has resigned, and again accepted the post of secretary 
to the Brassfounders’ Society, of which he was formerly 
thesecretary. Itit stated that the society has gonedown 
in membership, and become somewhat disorganised ; 
since his reappearance, however, among the workmen of 
his native town no fewer than 700 men have joined the 
society. In the Sheffield and Rotherham district the 
strike of the tibre drawers still continues, although 
expectations had been raised that it would be settled. 
The railway servants are vigorously pushing on their 
agitation for shorter hours and higher pay. The file 
grinders are agitating for the return of the 10 per cent. 
discount which was effected some six years ago, which 
will be equivalent to a 10 per cent. advance. The 
ironworkers are opposed to the offer of the employers 
made at the Wages Board, but it is not expected that 
there will be any serious dispute over the matter. 


A dispute at the works of Messrs. Bolckow, Vaughan, 
and Co. in the Cleveland district, with respect to extra 
work in cleaning additional flues in connection with 
the furnaces, has been amicably settled, the manager 
having agreed that fresh men shall clean the flues. 
The metal carriers’ dispute, as to the claim for addi- 
tional wages, was referred to arbitration, but after five 
hours’ discussion, no settlement was arrived at. The 
miners of the Cleveland district have resolved to 
request an eight hours’ day, with an increase of the 
basis rate of wages. 


Throughout the South Staffordshire district the iron- 
workers and steelworkers have resolved to reject the 
employers’ offer of 1s. 6d. premium above level shillings, 
and to insist upon Is. 9d. premium, as put forward by 
their representatives at the meeting of the Wages 
Board. The men contend that the 1s. 6d. premium 
offered by the employers on the sliding scale basis of 
G/. 8s. 94d. per ton will leave them where they are at 
present; whereas the ls. 9d. premium will entitle 
them to an advance of 24 per cent. The friendly nature 
of the discussion at the Wages Board leads to the con- 
clusion that no very serious difficulty will arise over 
this difference. But meanwhile the men are in some 
places strongly condemning the wages scale altogether, 
alleging that it is less in their interest than in that 
of the employers. It is much to be deplored if any 
new agitation should arise in opposition to the scale. 


The price of iron is steadily advancing, several cir- 
culars from leading dealers have given notices of an 
advance of 10s. per ton. There are indications that 
the advance will reach 30s. per ton before Christmas, 
With the advance of iron wages will also go up, even 
on the sliding scale basis, without any formulated 
demand on the part of the men. But in some districts 
the men are preparing for a further move in the direc- 
tion of higher wages. 


Tn the Warrington district no new feature has arisen 


in connection with labour movements among any 
branches of the iron and steel trades, or the engineer- 
ing trades. 


Although the wages of coalminers have been generally 
advanced 10 per cent., according to the Yorkshire 
compromise arrangement made some time ago, yet 
there are a few cases in which some little friction, and 
even a few disputes have occurred over the second half 
of the advance. It appears that the piece-workers 
have got the advance, but that the day workers in 
some instances have not. At the Wirral Colliery, 
near Chester, the day workers struck on Friday last, 
and the colliery had to be stopped working in conse- 
quence. In another case a dispute has occurred as to 
the basis upon which the second 5 per cent. is to be 
given. In South Wales some disappointment has also 
occurred ; about 1200 men ceased work for two days at 
the Cellanen Colliery, but the matter was adjusted. 
Generally, in all the colliery districts the question of 
the eight hours’ day is the one subject chiefly discussed. 
In Wales, however, the wages question is not yet satis- 
factorily disposed of, 

In Scotland the miners are getting on quite pros- 
perously. In Ayrshire the coalmasters have agreed to 
give a further advance of 6d. per day, making a total 
advance of 524 per cent. within twelve months. The 
men have accepted the last advance, but are going on 
agitating for a further 3d. per day. In Lanarkshire, 
also, a further advance of 6d. per day has just been 
given. It is thought that in Stirlingshire, Fifeshire, 
and in the Lothians, a similar advance will be con- 
ceded, or the men will strike. The strike of the steel- 
workers at Clydebridge still continues, but the men 
have offered to submit the question to arbitration, 
three clergymen having been selected as arbitrators. 
The stocks of iron in private hands having been ex- 
hausted, there is now a growing demand on the public 
stores, in view of which prices are advancing. 

The miners in France are agitating for more wages 
and shorter hours of labour, in which struggle they 
are sure to have the sympathy and support of the 
British miners. Whatever grievances the miner has to 
complain of in this country, they are intensified in 
France, Westphalia, and on the Continent generally. 
But the art of combination is almost unknown to Con- 
tinental workers, they seek for and depend on some 
kind of legislation. Hence they make little advance, 
and only dream of a millenium to come, some day. 





ON ALLOYS OF IRON AND SILICON.* 
By R. A. HaprteExp, Sheffield. 
(Concluded from page 474.) 

As regards water-quenching or hardening, samples A, 
B, C, and D, (.24 per cent. to 2.18 per cent. Si) were 
unaffected, i.e., unhardened, by even the highest heat. 
Even if plunged at welding heat into water made spe- 
cially cold, no hardening beyond a surface stiffening took 
place, nor did their toughness seem impaired by this 
treatment. Specimen E (2.67 per cent. Si) was heated to 
an ordinary yellow heat, and plunged into cold water at 
about 70 deg. Fahr. This piece was much stiffened, but 
only broke on being bent double. Another piece of the 
same material, heated to a welding heat and plunged into 
water at about 52 deg., also proved very stiff, and only 
broke when bent double. F (3.46 per cent. Si), this sample 
was only stiffened by being water-quenched at a welding 
heat. It was just as -brittle as before, and had not 
hardened, being easily touched by a file. In this respect, 
therefore, i.c., as to being toughened by water-quenching, 
this material differs from manganese steel. The heating 
did not cause much alteration in fracture, the crystal- 
lisation being still open and coarse. H (5.53 per cent.) 
was quenched both at ordinary heat and at a welding 
heat, and although the surface was skin-hardened, upon 
being fractured it was easily filed. These tests, therefore, 
clearly prove that silicon does not confer the same pro- 
perty as carbon does upon iron, #.¢., of becoming hardened 
when dipped hot into a cooling medium. It should also 
be stated that the whole of the samples were subjected to 
high heats, even to a welding temperature, without falling 
to pieces, In fact, as regards this point, they behaved 
more like mild steel, apparently proving that silicon itself 
does not cause iron to become red-short. 

That silicon steel has a certain kind or degree of softness 
or lack of body compared with carbon steel is especially 
brought out in the compression tests (Table III., p. 474 
ante), where sample E, although apparently very hard 
and brittle (high in the scale of Turner’s hardness tests, 
viz., 33), crushed up 88 per cent. of its length under a 
compression load of 100 tons per square inch. A corre- 
spondingly hard temper of carbon or tungsten steel would 
not shorten more than 20 per cent., or, if hardened, would 
remain unaltered. A very mild steel, containing not more 
than .20 per cent. of carbon, would not shorten much 
more than this sample containing over 25 per cent. of 
silicon. Atany rate, therefore, silicon is not so powerful 
a hardener of iron as is carbon. Mr. T. Turner has tested 
this material in his sclerometer, or hardness testing 
machine, the results of which are given under his head in 
Table IT., p. 473 ante). 

In order to test this steel in the shape of wire, samples 
E (2.67 per cent. Si) and G (4.49 per cent. Si) were re- 
duced to rods, and Messrs. Shipman and Co., of Sheffield 








* Paper read before the Iron and Steel Institute, 
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TABLE IV,—Non-MAtiLEABLE FERRO-ALLOYS, 





























| 
etaaaer or Magnetic Susceptibility. 
= : Special Consti- ee oe 
Name of Alloy. re feta mmm ee oe 
c. | Si.| S| P. /Mn.| Cr.| W.| Al.! Fe. | In Bulk. In Drillings or Powdered 
‘aie taal State. 
| 
p.¢.| p.c.| p.c., p.c. p.c.| p.c.| p.c.| p.c. p.c. 
Spiegeleisen .. .| Manganese 4} ys - ie Le | s+ | 81} Attracted | , ¢ 
a os ea 4 54 <1 Oe se 584, Not attracted Very slightly influenced. 
Ferro-manganese ..| - 7 és ee oe | ain be ie | AS a 
Ferro-silicon | Silicon 1 | 16 Bik ao . | «- | 82.) Strongly attracted 
a ae ” 3 | 20 2) .. oe | U7 ” ” 
Silicon-spiegel | Manganese and | 2 8 20 -. | 70 | Easily ( 
| silicon 74 
¥ ‘< | Manganese and | 1} | 16 20 . | 623, Strongly ia 
| silicon | | | | 
Ferro-chrome Chromium 4 1 - 1 OF xs - | 86 | o = 
” ” oe| ” 5 =) ae 1 | 28 ae ee | 64} ” ” 
fo) Geen ie y a 5 1] ..|..}| 1] 68] .. | -. | 30] Not ” ” ” 
” ” she +] ” 5 2 . Ss 79 oe ee | 13 | 9 » 
Ferro-aluminium Aluminium 1 14}. «e | ee | «- | os | 10 | 873] Strongly - 
‘s 99 Pr 3 | | AS re re .. | 12 | 834! Very strongly attracted 
53 a & pome | Gah <o VISE FA SS, 
” ” Pel sa 1 1h} .. | .. | «2 | «2 | .. | 20 | 774) Slightly attracted Strongly attracted. 
Ferro-tungsten..| Tungsten 4 Oe fcc Bye ee oe Loe | Very strongly attracted 
Ferro-phosphorus .. Phosphorus 1 4. 10} 4] .. | «. | re | Strongly attracted 
Ferro-sulphur sz Sulphur P 3 Sire j | ee oe | 93 i 22 i‘ 7 














MALLEABLE FERRO-ALLOYS. ; my 
Malleable compounds of iron with other elements so far experimented upon (including carbon, silicon, sulphur, phosphorus, 
chromium, tungsten, aluminium, and nickel) are strongly susceptible to magnetisation. 


Alloys of manganese and iron, however, form an exception to this. 


As is now well known in manganese steel, as soon as the 


manganese exceeds 8 or 9 per cent., the material is only attracted when in a finely divided state such as drillings or powder, and with 


further increase of manganese even this slight alge Se ge | disappears. ; : A. 
el, and manganese are also not susceptible. 


compounds of iron and manganese. Alloys of iron, nic’ 


The same fact is noticed as regards the non-malleable 


TABLE V.—Corrosion EXPERIMENTS. 
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| =e Percentage Strength of , Length of 
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—_ | of Silicon. | Acid (H2SO4). Immersion. | Cent. Colour after Treatment. REMARKS. 
| | per cent. days | . | , 

Silicon steel (C.) ..|— Bar 1.60 50 21 | 6.82 | Very bright After being taken 
i“ oo Oe) ea ae 2.67 50 21 3.32 | 55 9s out of the acid 
pe a @ sal ‘a 4.49 50 21 4.29 | Very _— Soon dulled and dried, the 

| | over, although carefully _ silicon, steel, and 
| | } | _ covered up | wrought iron ap- 

Ordinary mild steel ..' Pe oe 50 21 7.48 | Dull bright | peared as if bur- 

Wrought iron .. re i a 50 21 4.47 Most brilliant nished, and _ re- 

Silicon steel (E.) «ot . Were 2,67 | 50 21 31.80 Very bright | tained their bril- 

| 20 B,W.G, | liancy for some 

Ordinary mild steel ..| - ae 50 21 | 17.29 Dull , time, 

» Wrought iron, Pa oe 50 21 | 17.09 ba: 2 bright, like wrought! 
| . | av 
Manganese steel oe! Po Mn (12 p.c.) 50 21 | 51,18 | 
| \ | 
ee Moisture TEst, + a eae 
| Percentage | Weight before Placing in| Weight after Keeping 21 Days in| go Wat 
~ of Silicon. Moist Atmosphere. Moist Atmosphere. | Increase in Weight. 
Silicon steel (Cc) a wal Bar | 1.60 20.634 grammes, 20.644 grammes. .01 grammes. 
{ | 








kindly undertook to draw them into wire. The G material, 


nor did annealing soften or give it the requisite ductility. 


inch, with 12 torsions in 8 in. Crucible carbon steel would | 
stand about the same test, and Swedish Bessemer, with | 


high carbon, is slightly higher in torsion, but lower in 
tensile strength. 


with 157 torsions in 8in. Annealing lowered the tensile 
strength to 120]b. (about 48 tons per square inch), and 
slightly increased the torsions to 169 in 8in. The wire- 
makers endeavoured to harden both G rods and E wire, 
first in oil, and then in water, but without success. 

Professor Barrett, F.R.S., of Dublin, has kindly under- 
taken to determine the electrical properties of the steel 
wire just mentioned, but the results are not yet com- 
pleted. About twelve months ago the writer, thinking 
that silicon might confer upon iron qualities suitable for 
the manufacture of magnets, sent to Mr. Bottomley, in 
Sir W. Thomson’s laboratory, Glasgow, a forged sample 
containing 4.43 per cent. of silicon and .18 per cent. of 
carbon. 





10 20 30 40 50 6c 
MAGNETIZING FIELO tN CGS 


The results of Mr. Bottomley’s experiments, as will be 
seen from diagram No. III., were unfavourable. 


| retentiveness than good soft iron, and that it had _enor- 
though readily rolled into rods, would not, however, draw, | mously less retentiveness than hard steel suitable for 
i | magnet-making. The diagram shows two curves ‘‘A” 
In the rod state the tensile strength was 59 tons per square | and ‘‘ B,” ‘A ” showing the retentiveness of the bar and 


“*B” the susceptibility. The dotted curve ‘‘C” repre- 
sents what the bar should be if it were suitable for magnet- 
making, and the dotted curve ‘““D” what it would be 


| were it good soft iron. 
The material E was readily drawn to No. 20 B.W.G., | 
standing 180 lb. tensile strength (64 tons per square inch), | 





Considerable attention having been given to the curious 
non-magnetic properties of manganese steel, the writer 
was led to make the approximate tests detailed in 
Table IV., to see if iron, alloyed with other elements 
than manganese, would also lose its magnetic suscepti- 
bility. From the list given it will be seen that practically 
manganese is the only exception, for as regards ferro- 
chrome, it is only when very high percentages of chromium, 
and but comparatively small amounts of iron are present, 
that the material is not susceptible. 

2. Cast state. As might be expected, the whole of the 
samples are very free from honeycombs, but this sound- 
ness in the cast is only acquired at the expense of tough- 
ness or ductility. As regards this freedom from honey- 
combs, it may be of interest to state here that although 
silicon does produce soundness in steel, yet Mr. Holgate 
noticed that in making ferro-silicon of 13 to 15 per cent. 
there is in casting an unusually large outburst of gas, and 
the pigs are exceedingly full of honeycombs. A sample 
is exhibited among the specimens accompanying this 

aper. In watching a cast of material of this gpm 0 
a the blast furnace, he noticed that when the exterior 
of the pigs became almost solid, and whilst the interior 
was still liquid, the metal began to boil up, and frequently 
for fifteen or twenty minutes some hundredweights of 
metal in each bed boiled over, this going on until the pigs 
were quite set and solid. 

It would be interesting to know what is the cause of 
this outburst, and the composition of the escaping gases. 
It has been stated in metallurgical literature that in some 
hot overblown Bessemer charges silicon may be present 
in considerable percentages, and yet the steel rise or boil 


| over when poured into ingot moul 


Silicon steel pipes or settles toa much greater extent 
than ordinary steel, and this in itself is a considerable 
disadvan . Its fluidity when being poured is less than 
that of ordinary steel. The crystallisation or form of 


| fracture of the lower percentages is somewhat like ordi- 


nary mild cast steel, but on exceeding about 24 per cent. 
silicon astriking change occurs ; the crystals become very 


fave He large, glazed in appearance, and cleave somewhat after 
found that the material had less susceptibility and more the nature of spiegeleisen, 


As this large and marked 








crystallisation increases the material becomes exceedingly 
brittle, and if still further additions are made, the 
appearance of the material approaches silicon pig iron, 
and is non-malleable. 

igh percentages of silicon in the cast or unforged 
material cause a considerable increase in shrinkage or 
contraction. This point is already a difficult one with 
the steel founder, who for many years has been on the 
norns of the dilemma, that whilst silicon increases 
soundness, it increases the tendency of castings to draw. 
In cast iron this fact of silicon also increasing contraction 
has been noticed by Mr. Keep. 

Also, as in the forged so in the cast material, when the 
silicon exceeds about 2 per cent., and the peculiar crystal- 
lisation noticed in the samples exhibited commence, 
neither annealing nor water-quenching seems to have any 
effect in changing the structure. 

It is well known that considerable difficulty is expe- 
rienced in dissolving drillings of ferro-silicon ; so tedious 
is the process, that recourse is usually made to the sodium 
carbonate process. This is not requisite with silicon 
steel, which requires only the ordinary hydrochloric acid 
method. The silica residue is very clean and free from 
iron. 

A considerable number of estimations have proved that 
the silicon is very uniform and homogeneous in this steel. 
Analyses taken from different parts of the same ingot and 
bar en results very similar to each other. No traces of 
graphite are noticed, the carbon always being present in 
the combined form. If the material analysed is in the 
form of drillings, they keep their shape, the iron being 
dissolved out. 

Experiments have been made with this steel in com- 
narison with other material as regards its corrosion. 
able V. gives the time of immersion in the sulphuric 

acid and the loss. 

In conclusion, the author wishes it to be understood he 
does not claim that there is any field for the employment 
of such an alloy or high silicon steel as that here de- 
scribed. This paper is presented only for the purpose 
of scientific interest, and in order to place on record 
the actual effect of the metalloid silicon on iron. Silicon 
cannot take the place of carbon; the latter has always 
the advantage of being more easily applied, and of pro- 
ducing a material more suited to the various require- 
ments of users of steel. 

It is also clearly proved by these experiments that 
silicon, unlike carbon, does not confer upon iron the pro- 
perty of becoming hardened when water-quenched. 

The following Table gives the specific gravities of the 
silicon steel, as well as that of ferro-silicon : 


TABLE VI. 


| | 
| Percentage | | Remarks, 


Specific 





oe | of Silicon. Gravity. | 

Silicon steel (E.) _Ingot 2.67 7.38 | 

oe =) ee 2.67 | 788 | 

B.W.G. | | 

‘ia » (G.) Ingot 4.49 7.54 | 
Ferro-silicon .. pos 5.00 7.00 

» es « | 8.00 | 6.943 | 

= «e 16.00 | 5.303 Doubtful. 

Ordinary grey | 

cast iron 7.10 








TABLE VII.—Samples of the Alloys of Iron and Silicon 
Exhibited to Illustrate this Paper. 


Section I.—Samples of silicon steel in the cast state containing 
from .24 per cent. to 8.83 per cent. of silicon. 
Section II.—Samples of silicon steel in the forged state contain- 
ing trom .24 per cent. to 5.53 per cent. of silicon. 
Section I1I].—Test bars as mentioned in Table IT. 
Section 1V.—Bending pieces given in Table II. 
Section V.—Compression pieces given in Table III. 
Section VI.—Samples of ferro-alloys to illustrate magnetic pro- 
perties. 
Section VII,—Silicon steel wire 2.67 per cent. Si, 20 B.W.G. 
Sample of ferro-silicon containing 16 per cent. silicon yet 
honeycombed. 
Silica frem silicon steel. 
Also other samples. 








British CotumBra.—The New Westminster Southern 
Railway Company is building a line from New West- 
minster to Portland, Oregon. On the New Westminster 
end of the line there are five miles of grading and 20 miles 
of right of way. At Fairhaven there are 40 miles of steel 
rails on the ground, two 75-ton engines, and twenty-six 
cars. Fifteen miles of grade have been completed and 
25 miles of right of way secured. The are 700 men at 
work. The company also has two new steamers for trans- 
vorting material, and it owns the town site of Fairhaven. 

he distance between Portland and’ New Westminster, 
as the line will run, is 325 miles. 





LIVERPOOL ENGINEERING SocreTy.—The second ordi- 
nary meeting of this Society was held at the Royal Insti- 
tution, Colquitt-street, on Wednesday evening, the 16th 
inst., Mr. H. H. West, M. Inst. C.E., president, in the 
chair. The evening was occupied with the discussion of a 

aper, entitled ‘‘Some Causes of the Crystallisation of 

ron,” read by Mr. T. Morris, F.G.S., of Warrington. 
Mr. Morris, whose long experience in iron manufacture 
entitles his opinions to be received with respect, contends 
that the well-known brittleness frequently developed in 
iron is the result of compression and not of vibration, as 
generally stated. He further contends that this expla- 
nation meets the case of crystallisation, whether deve- 
lo by hammering, vibration, frost, or any other cause, 

r. Morris’s views were vigorously combatted, and the 
discussion, though exceedingly technical, was varied 
and interesting. A vote of thanks terminated the pro- 
ceedings. 
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THE ENGLISH SHIPBUILDING YARD AT 
BILBAO. 


Ir will be remembered that a couple of years ago 
or so, when the Spanish naval authorities invited 
British shipbuilding and engineering firms to submit 
offers for the construction of cruisers to strengthen 
their fleet, they made the important stipulation that 
while British capital and superintendence might be 
utilised, the atoee 4 was to be executed in Spain and bh 
native artisans, with the exception of about a fourth 
of the number who might be English workmen. This 
desire to foster native industries had the effect of con- 
—- reducing the number of firms tendering for 
the work. Sir Charles M. Palmer, however, in con- 
junction with Mr. Martinez-Rivas, who had iron works 
at Bilbao, offered to comply with the conditions, and 
they were successful in securing orders for three first- 
class cruisers of 7000 tons displacement. 

An establishment had to be formed. The site chosen 
was formerly a desert on the west bank of the River 
Nervion at a point where the river takes a slight bend. 
The ground has been reclaimed and in less than a year 
a fully equipped shipbuilding and engineering esta- 
blishment has been laid out and started. We give on 
the present page a sketch plan of the new works, showing 
their arrangement, which reflects credit on those 
responsible for the planning of them, and particu- 
et on Sir Charles Palmer, who has taken a personal 
interest in the arrangement and equipment of the great 
establishment. The works include shipyard, engine 
works, gun factory, graving and wet docks, and 
all the requisite departments for producing warships. 
The iene | of Martinez-Rivas’s iron works, too, 
affords splendid facility for the delivery of material. 
The managers of the departments are well-known men 
of considerable experience. Mr. John P. Wilson is 
manager of the shipbuilding yard, and Mr. James 
M‘Kechnie is manager of the engineering works. It is 
noteworthy that both gentlemen were associated for 
many years with Messrs. James and George 'Thomson’s 
noted establishment at Clydebank. They gained great 
experience there when such vessels, as have made 
Messrs. Thomson’s yard famous, were being con- 
structed ; Mr. M‘Kechnie being identified with the 
designing and constructing of all engines up to the 
City of Paris. 

The machine shed, which occupies a place near the 
yard offices, is 400 ft. long, with an area of 40,000 
square feet. The selection of the machinery has been 
judiciously carried out, the newest designs being pre- 
ferred, and here it may be remarked that a special 
feature is the fact that the principal machines are each 
worked by separate engines. The advantage in being 
able to work one machine without the others is 
obvious. The punching and flanging machines are 
hydraulic, and the others include punching and shear- 
ing machines, iron cutting saws, rollers, drills, plate 
planing machines, beam bending and angle punching 
machines, steam hammers, &c. The smithy is 200 ft. 
long, with an area of 10,000 square feet, while under 
the same roof and occupying half the area is the finish- 
ing shop, with the usual planing, drilling, screwing 
and slotting machines, and lathes. The general store 
is contiguous, and is 60 ft. long and three stories high, 
having a floor area of 72,000 feet. The plumbers’ shop 
and painters’ store is in the same building. They are 
each 60 ft. by 25 ft. The joiners’ department adjoins, 
and on the top flat is the moulding loft. There is in 
this erection a oo set of wood-working ma- 
chinery. The area of the joiner shop is 12,000 square 
feet. All the departments are now in operation. 

The engineering works are not quite so far advanced. 
The buildings are erected and the foundations made 
for the nachinery, and it is expected that before the 
year is out all will be in full working order. The 
main building is 230 ft. long, 78 ft. broad, and 48 ft. 
high. There will be powerful travelling cranes over- 
head, and the general plant will include vertical 
cylinder boring, and horizontal boring machines, hori- 
zontal and vertical drilling, radial drilling, slotting 
and planing, and screwing machines, duplex surfacin 
and other ben and surface tables. he overhea 
travelling cranes are each capable of raising 40 tons, 
and they are fitted with independent engines and 
boilers. The vertical cylinder boring machine has 
been designed to bore a cylinder i20in. in diameter, 
and the horizontal duplex-surfacing lathe is capable of 
turning up a built crankshaft 21 in. in diameter. 
The boiler shop is of the same size. There are here 
also cranes overhead, and the machines are hydraulic 
flanging, tubeplate drills, radial drills, boiler drilling, 

late flanging, plate boring, punching and screwing, 
Lodeantie rivetter, vertical plate rolls, &c. In the 
main bay of the boiler shop the overhead travelling 
crane is 40 tons, while in the smaller bay, where the 
principal machines are fixed, is fitted a 10-ton overhead 
crane. Each has an independent engine and boiler. 
The hydraulic flanger is 4 ft. by 5ft. The large boiler 
drills are capable of boring four holes simultaneously, 
and the boiler is supported end on on a revolving 
table. This enables the work to be done easily without 
an overhead crane, The powerful 10-ft. vertical rolls 





are capable of bending a boiler plate cold 1 in. thick. 

The edge and butt planing machine will take a plate 
30 ft. long by 7 ft. broad. This machine, too, is driven’ 
by a separate engine and boiler. The engine smithy is 
133 ft. by 45 ft. by 37 ft. high, and is fitted with steam 
hammers, blowers, and the usual accessories. It has 
now been arranged to erect a cast-iron foundry, com- 
plete in every respect to do castings up to about 30 
tons. The building is 120 ft. long by 45 ft. broad by 
27 ft. high from the ground level to the underside of 
the travelling beam of the crane. This overhead crane 
is 35 tons, and is to be driven by independent engine 
and boiler, giving, as in the case of the other similar 
cranes, a very rapid traversing and transverse motion. 

The foundry will be fitted with all the most improved 
accessories, including Roots blowers, 4-ton and 8-ton 
cupolas, clay mills, and powerful engine and boiler. 

There will be one stove 25 ft. long, 12 ft. broad, and 

14 ft. high, and another 20 ft. long, 12 ft. broad, and 
15 ft. high. Under the same roof, but forming a 
separate bay, the brass foundry is 1% 4 arranged. It 
will occupy a space of 100 ft. by 45 ft. by 20 ft. to the 

underside of the travelling beam of crane. This crane 
is capable of lifting 10 tons, and is also fitted with 





independent engine and boilers. Air furnaces of 3 tons 


and 6 tons capacity are being fitted, and also pits for | 


doing separate castings of propeller blades and bosses 


up to 6 tons. y , 
castings required in connection with the ordnance 


department will be made here. 


It is also intended that all the brass | 
| Steam will be generated in six boilers, four double- 


The brass-finishing ended 15 ft. 3 in. in diameter and 16 ft. 3in. long, and 


in Spain provides a splendid training school for Spanish 
marine students. 

There are three cruisers in various stages of con- 
struction. The contract for these was signed early in 
June last, and the first vessel is framed to the armour 
belt, and for the second the frames are under way, 
while the keel of the third is being laid. The first 
vessel is to be delivered complete in two years, the 
second six months later, and the third in three years, 
The cruisers, generally speaking, are of the same type as 
the Australia class in the British Navy, but they are 
considerably larger in every respect, their displace- 
ment being 1400 tons more, length 64 ft. greater. The 
machinery is more powerful by nearly 4000 indicated 
horse-power, and the maximum speed 14 knots per 
hour faster. The dimensions of the Spanish vessels are 
as follows : 


Length over all 
Breadth 

Depth és 
Displacement 


364 ft. 


: 7000 tons 
The engines are to be of the triple-expansion type, 


driving twin-screws, and are to develop 13,000 indi- 
cated horse-power, giving the vessels a speed of 20 


knots per hour. The diameter of the cylinders are as 
follows: High pressure, 42 in.; medium, 62 in.; and 
low pressure 92 in.; each adapted to a stroke of 46 in. 


department is also being arranged in the engine works two single-ended 14 ft. 3 in. in diameter and 10 ft. 6 in. 


and will be capable of turning out finished work of 
from 20 to 25 tons a month. There will also be a 
coppersmiths’ shop to do the large steam pipes and 
all other work required. The following firms have 
furnished machinery, and engineering readers will 
generally recognise the specialities supplied by the 
respective companies: Messrs. Hulse and Co., Man- 
chester; Craig and Donald, Johnstone; John 
McDowall, Johnstone; Cameron and Co., Manchester ; 
Campbell and Hunter, Leeds ; Scriven and Co., Leeds; 
Nicholson Brothers, Hebburn-on-Tyne; Sharp, John- 
stone; Smith, Beacock, and Tennant, Leeds. The 
hydraulic machinery has been fitted by Messrs. Field- 
ing and Platt, and the boilers by Messrs. Penman and 
Co., Glasgow. 

The plan of the yard shows the extent of the 
quayage. The graving dock will be 470ft. long by 
105 ft. broad by 35 ft. depth. It is planned by Mr. 
John Thompson, Newcastle-on-Tyne, and the work is 
being executed by Mr. David N. Brims, of the same 
town. Messrs. Hanna, Donald, and Wilson, Paisley, 
are constructing sheerlegs, capable of raising 100 tons, 
and their situation is noted on the plan. The founda- 
tions will consist of cast-iron cylinders, sunk toa depth 
of 35ft., and filled with concrete. 

It will be seen from the details we have given that 
the works are on a most extensive scale, and that they 
have been equipped in a most complete and careful 
manner. The great experience of Sir Charles Palmer, 
and the gentlemen whom he has been fortunate in 
securing as managers of the two departments, is re- 
flected in the selections of machinery made. Those 
who have had anything to do with the inauguration of 
an establishment to immediately undertake the con- 
struction of such important work will also recognise 
the skill which the managers have brought to bear on 
the work, and also in the matter of the appointment | 


of an efficient staff. The rapidity with which the| no. 
work has progressed is all the more remarkable when | 


we state that the labour employed has almost been | 
wholly Spanish, The placing of such an establishment | 





long, having in all thirty corrugated furnaces 3 ft. 6 in. 
long. The total heating surface is 25,600 square feet, 
and the total tube surface 22,000 square feet. They 
will be worked at a pressure of 150 lb. to the square 
inch, and under forced draught on the closed stoke- 
hold system. The condenser is of brass. Messrs. 
Brown, Sheffield, will supply the straight shafting, 
which will be turned up at the works, and Messrs. 
Cammell, Sheffield, and Krupp will supply the crank- 
shafts finished. It has been arranged that the engines 
will be built entirely in Spain and not, as formerly 
intended, that they should be partly supplied from 
this country. 

The armour belt is to be 12 in. thick. In the case 
of the Australia cruisers, the side armour was 10 in. 
composite and the bulkheads 16 in. composite. The 
armament to be carried by each is two 28-centimetre 

uns, ten 14-centimetre guns, eight 6-ponnder Hotch- 

iss guns, two millimetre guns, and a large number of 
_— arms. The vessels will each have eight torpedo 
tubes. 

In addition to the three cruisers building at Bilbao 
other three are building in the Royal dockyards. 
Thse vessels will be the largest armed cruisers in the 
Spanish Navy ; but pe ave one or two very fast 
unarmed vessels, notably Destructor, which main- 
tained a speed of 22.56 knots per hour, Reina Regente, 
Alfonso XITI., and Lepanto, 








THE WESTINGHOUSE BRAKE —A Westinghouse brake for 
six-wheel trucks is being applied to a number of Pullman 
cars. To get the necessary power for applying the brakes 
to all the wheels, with a pressure of 90 per cent. of the 
weight upon them, the air cylinder has been enlarged 
from 10 in. to 14. in. in diameter, the stroke remaining 
the same. The reservoirs have also been enlarged from 
10 in. to 14 in. in diameter, their length remaining the 
Nine Pullman cars running in the New York and 
Chicago, Limited, over the Pennsylvania Railroad, are 
now equipped in this manner, and six other cars are also 


being altered, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiLteD By W. LLOYD WISE. 


LECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

7 UNDER THE ACT OF 1883. 

The number of views given in the ification Drawings is stated 
in each a the price; where none are mentioned, t 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. ; 

Copies of Specifications may be obtained at 38, Cursitor-street, 
‘Taansaep Lae, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the apt of a yplet \- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GUNS, &c. 


2166. H. Pieper, Luttich, Germany. Improve- 
ments in Repeat: earms, [ls. ld. 17 Figs.) Febe 
ruary 13, 1888.—Fig. 1 is a longitudinal section of a gun showing 
the breech open, and Figs. 2 and 3 are transverse sections. The 
invention relates to repeating firearms with a horizontally 
sliding breech-block, which, when drawn back to open the breech, 
ejects the empty cases and also operates the repeating action, and 
cocks the hammer or tumbler. According to this invention the 
sliding breech-block C operates a ratchet toothed disc or wheel E? 
of the cartridge carrier E, by means of a catch action composed of 
a sleeve or ferrule D pivotted on a pin fixed to the casing of the 
breech action, the said sleeve D being operated by means of an arm 
or projection situated in the path of a stud on the sliding 
bolt, and transmitting motion to the said toothed disc by means 
of a spring catch or pawl. The cartridges are laid side by side 
in the magazine chamber around the spindle E!, and when the 
spindle is rotated by means of the ratchet wheel, the whole series 
of cartridges is moved in a circular direction around the cham- 
ber to an extent equal to the diameter of a cartridge. This has 
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the effect of causing the uppermost cartridge to slide into the 
breech-box, coming against two guides K which guide it into the 
box. One guide K is provided at the forward, and one at the rear 
end of the magazine dian, and the width of the carrier arm E 
is less than the distance between the guides, so that it can pass 
without hindrance. In combination with the arm D! is a lever G, 
by means of which the piece D is enabled to be displaced in a ver- 
tical direction, and also to be oscillated horizontally, so that the 
bolt C can be drawn completely out of the gun, and the ferrule D 
also oscillated, the repeating action being thus operated by hand 
when the sliding bolt is removed from the gun. In combination 
with the sliding breech-bolt there is an adjustable stop, consisting 
of a movable lever H provided with grooves j, j! for limiting the 
movement of the bolt, and a groove for enabling the bolt to be 
removed. This is for enabling the gun to be used with or without 
the repeating action at will. Fig. 7 shows a detail of the device 
for stopping the repeating action, in which the lever H can be 
fixed in any one of its three positions. There are several other 
details shown and described. (Sealed April 30, 1889). 


3989. C, L. Dresser, Plympton, Devon. Improve- 
ments in War Rockets, [sd. 1 Fig.) March 14, 1888.—To 
render the impulsive action of discharge upon the shell as gentle as 
possible it is mounted upon the head of an ordinary rocket T, but 
the head of the rocket is closed above the powder charge R with a 
cylinder of hard wood A made to fit the case very tightly, and 
forced on the powder by screw or hydraulic pressure, which 
cylinder is also held in place by screws. A thick layer of plaster- 
of-paris B, made liquid with strong gum water, is placed above the 
cylinder, and sets very hard. The case 8 is made of strong 
sheet metal, and is secured to the rocket tube by a bayonet 
joint. The casing is closed by a head D, of hard wood or metal, 
which is attached to the tube by screws. The shell is partly filled 


ee 


'S ' . T 






















ah GS oF 


3989. 





with a compressed highly explosive charge C, whose periphery 
may be surrounded with bullets or projectiles, and the charge ma: 
be exploded by a time fuze, such as E, — through the bloc 
A, and disposed of any desired length by twisting or coiling it, 
and embedding it in the cap B. The end of the fuze is covered by 
a blasting cap H, communicating with the shell charge. To cause 
explosion by direct impact the head of the shell is provided with a 
ae pe for a projecting pin I, with large mushroom head, and 

aving a light spiral spring to hold it up from the nipple until it 
strikes forcibly against an obstruction. Under the pin is a nipple 
L, fixed to the plate F, and covered with a detonating cap K. 
Upon the shell striking an opposing object the firing pin I will be 
driven against the cap K, so as to explode it, and thus to explode 
the shell charge C of high explosive. (Sealed April 16, 1889). 





4433. R. Low, Woolwich Arsenal, and H. H. Smi 
umstead, Kent. An Improved Method of > 


PI 

Apperesus for Hardening or Tempering Projectiles 
or Shells. (8d. 1 Fig.) March 22, 1888.—According to this 
invention, A indicates the projectile or shell to be hardened ; 
@ is a case constructed of metal of varying thickness, being 
thinner at the part a than at the part a2, and which has a flat 
base a? to rest upon a stand © in a tank containing oil or 
other cooling medium. The projectile is inserted in the case 
a, the internal configuration of which corresponds to that of 
the outer surface of the shell. To more effectually insure close 
contact between the exterior and interior surfaces of the shell and 
case, a screw spindle b is provided, which is passed through a 
tapped hole in a crossbar c, secured upon pillars d, dl, fixed to 
the case a. This spindle is provided with a flanged disc or head e, 
in which it is free to turn, and which fits into and bears against 
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the base of the projectile. The crossbar ¢ is pivotted to the 
pillar d, and engaged with the pillar d! in such manner that, when 
the disc e is withdrawn from a projectile by rotating b, the cross- 
bar can be turned about the pillar d to permit the removal of the 
hardened projectile from the case a, and the introduction of 
another therein. The projectile is first heated and then placed in 
the case a ; the crossbar c is then moved into its operative posi- 
tion, and by turning the screw b, the projectile is forced into 
intimate contact with the interior of the case a. The case, with 
the projectile therein, is then partially immersed in the oil in the 
tank and placed upon the support C, where it is allowed to 
remain for the required length of time to effect the hardening or 
tempering of the projectile. (Sealed April 16, 1889). 


le Canet, Paris. Improvements in 
Ordnance. [8d. 4 Figs.] March 28, 1888.—This invention 
consists ina new arrangement of breech mechanism and of the 
breech screw. The breech-screw A is provided at its rear end with 
a toothed sector B gearing with a rack C, formed out of a bearing 
E, in which turns a nut, cast in one with the pinion H ; this nut 
works on a screw D, supported in bearings and N, secured to 
the gun. The teeth of the pinion H are helicoidal, and gear with 
the threads of the breech-screw. The wormwheel @ receives 
motion from the endless screw F, actuated by a handle when the 
mechanism is worked by hand. The bearing E is maintained in 
position by a guide-piece I moving in a groove in the bracket, and 
the pinion H is similarly held by lateral guides which embrace 
two of its teeth, so that they cannot turn; consequently the 
nut and pinion piece rise, and the rack acting upon the toothed 
sector causes the: breech-screw to turn. Upon the breech-screw 
being completely disengaged, the bearing E will abut against the 
support of the screw D. At this position the guides, which held 
the teeth of the pinion, are cut away, and under the action of the 
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screw D the nut turns, and with it the pinion H, which has then 
engaged the threads of the breech-screw, and causes it to come 
out. At the end of the period of rotation a hook L passes 
through a slot Y in the collar Z, and supports the bear- 
ing until it again arrives opposite the slot, the return move- 
ment of the breech-screw having been effected. A bolt K, beneath 
the carrier, locks the screw to the screw carrier. The axial stem 
a of the mushroom head is fixed, being screwed into the breech- 
screw, and is formed in two parts c and d, screwed together. The 
spindle d can slide on the stem a, and on the end of the stem is 
mounted a sort of nozzle piece, on which is screwed a short tube f 
forming an obturating cup when under the pressure of the gas, 
and insuring a tight joint between c and a. e firing slide has a 
tail-piece g which rests inst the outer edge of the circular 


frame h. The shape of this frame is such that the percussion 





—- 
lock cannot into the position necessary for firing, except when 
the breech being entirely closed, the tail of the lock has arrived 


opposite a notch, which permits the whole of the lock to descend. 
(Sealed April 23, 1889). 


FUZES. 


2314. S. Z. de Ferranti, London. Improve- 
ments in Electrical Safety Fuzes. (8d. 5 Figs.) 
February 15, 1888.—Ordinary electrical fuzes are formed of a fine 
wire introduced into the circuit, and which fuses if too much 
current is through it. When used in circuits of high 
tension such fuzes are inefficient, as even when a wire of consider- 
able length is used the current does not cease to pass, even when 
the wire has been fused—the current continuing to pass from one 
terminal to the other by means of the metallic particles or 
vapour left in the casing, by which the fuze is surrounded. To 
remedy this the casing is made to fit to the wire at one or more 
points of its length, whilst open spaces are left between the wire 
and the sides of the casing at the remaining parts of its length. 
Or insulating discs may be placed at intervals across the interior 
of the casing and the wire made to pass through them, or a 
single disc might be used. Or in place of the wire being surrounded 
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in places by refractory material, it may be made thin so that when 
overheated, the thin parts may fuse and the remainder drop away 
without fusing. The figures show in longitudinal section and plan 
a safety fuze, consisting of an oblong block of earthenware, having 
near each end a cavity A, and a narrow slit B passing from one 
cavity to the other, and having at intervals semicircular recesses 
Bl. Into each of the cavities is cemented a terminal block C having 
ahole into which the end of a conductor can be inserted an 
ber by a serew. A metallic peg F is also inserted in it, to 
which one end of a fuze wire G is secured. H are blocks of 
vulcanite into which the upper ends of the pegs are secured, and 
which serve as handles by which the pegs may be held safely 
while being inserted into or withdrawn from the socket holes. I 
is an earthenware cover by which the slit in which the fuze wire 
lies is covered over ; it can be slidden endwise and removed when 
desired. (Sealed April 23, 1889). 


5624. C, A. McEvoy, London. Improvements in 
Fuzes. (8d. 3 Figs.) April 16, 1888.—The fuze is formed in 
such a manner that it will be ignited or detonated by immersion 
in water. Sodium or potassium, or a mixture of these or other 
compounds or substances contained in a chamber, open at one end 
to allow water to enter, is used, in pees sere with a compound 
which will readily ignite on the application of heat. The two 
compounds are separated one from the other by a thin waterproof 
diaphragm or partition, through which heat, generated by the 
burning of the sodium and potassium or other compound, will pass 
quickly. In Fig. 1, Ais the hollow body of the fuze, and Ba plug 
screwed into its front end. C is a thin metal tube, contained 
within the hollow body, and passing through and soldered into the 
plug B. Theinner end of this tube is closed and its outer end open 
so that water may enter into it. The tube is filled with the mix- 
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ture of sodium and potassium pressed into it firmly. The hollow 
body A is filled with a compound D, as for example gun-cotton. 
A screw plug E closes the rear end of the body, and carries a thin 
metal tube F, which contains detonating material, and the front 
end of the body can be closed water-tight until the time when the 
fuze is about to be used. In the modification shown at Fig. 2, the 
substance ignitable by water is filled into the interior of the body, 
whilst the compound ignitable by heat is contained in one end of 
a thin metal tube H. In the modification shown at Fig, 3, the 
compound ignitable by water is contained in the front end of the 
hollow body A, and the compound ignitable by heat in the rear 
end, the two ———— being separated by a partition A!, pro- 
vided with a small opening, the passage of water through which 
may be prevented by a thin waterproof diaphragm placed across 
its front end. (Sealed April 30, 1889). 


TORPEDOES. 


1713, J. T. Bucknill, Thornfield, Southampton. 
Improvements in Firing Submarine Mines or Tor- 

oes and in Apparatus therefor. (8d. 1 Fiy.) Feb- 
ruary 4, 1888.—The mines are arranged in one line directed on 
an outer observer, and connected by thin cables to an inner 
observer through single cables to a juction box, and from thence 
by a multiple cable. Each cable core terminates in the button of 
the mine to which the core leads, Over a chart sweeps an arm 
carrying a stretched wire which the observer can charge with the 
potential of the firing battery. The arm is attached to a rod on 
which a telescope is likewise fixed. When the telescope moves its 
azimuth, so does the arm. Consequently the wire touches a 
button on the chart and fires a mine when the telescope is directed 
onamine. (Sealed February 8, 1889). 


9961. M, E. Wonchtngten, D.C.,U.S.A. Improve- 
ments in To oes. (8d. 12 Figs.) July 9, 1888.—The 
object of this invention is to provide an automobile fish torpedo 
which when propelled through the water will take a course at a 
predetermined and constant depth; and which will also right 
itself when tipped from its upright position, and return to its 
course when deflected laterally ; and will clear nets and obstruc- 
tions, and always explode beneath the bottom of a vessel. The 
torpedo is divided into three sections, A, B,C, in the first of 
which is contained the firing apparatus, magazine, and pectoral 
fins. A spring a! tends to force the firing rod a inward against 
the firing pin a1, the rod being held in check by a triggerc. Eis 
a magazine yieldingly suspended by hangers y and pivot f. Pec- 
toral fins k rest over ports e, through which rods F project, and when 
the torpedo rolls these fins are brought into use. The section B is 
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charged with gas, air, or steam, and within it lies the engine H, 
which exhausts through shafts d, provided with check valves p, to 
prevent water entering at the end of the run. These shafts pass 
through the air chamber C, in which the depth of diving of the tor- 
pedo is regulated. This chamber has an opening in the bottom to 
admit water when the water pressure exceeds that of the atmo- 
sphere, and an open-ended telescopic tube g q! at the top to regu- 
late the amount of water admitted before compressing the air in 
the chamber. When the tube is contracted, a larger amount of 
water will be admitted and a less volume of air be imprisoned, and 
the course of the torpedo will be nearer horizontal, so that it will 
travel closer to the surface of the water. Z! is an air valve to 








which exhaust air is admitted from the crank pit by pipes y. A 
float x, connected to the valve by arms w, actuates the valves, and 
the position of this float depends upon the amount of water in the 
air chamber. A pipe u admits air to the righting valve, and when- 
ever the torpedo rolls the water in the air chamber moves the 
floats wll, which in turn actuate the valve w!, increasing the flow 
of air through an orifice, opposite the direction of the roll, and 
shutting off air in the other outlet. This rights the torpedo, and 
as the valve opens one and shuts the other orifice, toa greater or 
less extent of the rolling motion, it follows that the righting force 
is proportional to the rolling force. (Sealed April 16, 1889). 


MISCELLANEOUS. 


3576. J. Gibson, Paisley, Renfrew. Improvements 
in Hign-Speed g. (8d. 1 Fig.) March 8, 1888.— 
This invention consists in combining toothed and frictional wheel 
gearing for high-speed purposes, in such a manner as to obtain the 
comparative noiselessness of a frictional drive, with the absolute 
certainty or absence of slip of toothed gearing. One convenient 
modification of this improved gearing comprisesa compound pinion, 
or small wheel A, B, C fast on a driving shaft D, one-half of which 
is shown in section, together with part of a large wheel E, with which 
the pinion is in gear, and which is also shown in section. The shaft 
D may be the armature shaft, or first motion shaft, of an electromotor 
rotating at a high speed, which speed requires to be reduced when 
applying the power to various purposes. The frictional surfaces are 





those known as grooved frictional surfaces. The large wheel E 
is constructed with two outer grooved parts F, G, and with a 
middle part H having ordinary spur teeth. The pinion is made 
in three pieces, one, A, of metal being formed with a grooved 
external surface, and with an elongated central tube J, on which 
iskeyed a middle piece B, formed with spur teeth, and made of 
vulcanised fibre, wood, or other suitable tough material. There 
is also keyed on the tube J, a metal piece C, formed with a grooved 
external surface. The grooved surfaces of the outer pinion parts 
A and C gear or work in contact with the outer grooved parts F, 
G of the large wheel E ; and the spur-toothed part B of the pinion 
gears with the spur-toothed part H of the large wheel E. (Sealed 
April 23, 1889). 

4115. S. Z. de Ferranti, London. Improvements 
in Non-Return Valves or Stop-Cocks, (8d. 2 Figs.) 
March 16, 1888.—The object of this invention is to form a non- 
return valve or stop-cock in such a manner that the valve 
and valve seating can be quickly and readily removed and 
replaced by duplicate ones. A is the outer shell with waterway 
formed through it, and A! is a tapering slot formed across the 
waterway. B is a tapering block placed in this slot. C are metal 
packing rings held in grooves in the opposite sides or faces of the 
slot, and passing all round the waterway B! is a handle for holding 
the block when withdrawn from the slot. A screw stem B= pro- 
jects from the rear end of the block, aad passes through the junc- 






































tion piece, which couples together the rear ends of the upper and 
lower portions of the outer shell, a nut D holding the block in 
place. The cavity formed in the block is deep enough to contain 
the valve seat and the valve. The outlet end of the waterway 
through the shell is formed with a right-angled bend in it, anda 
screw spindle F passes down through a stuffing-box at the top of 
the bend. When the spindle is screwed inwards, its inner end can 
be brought against the top of the ball E, and the ball be thereby 
held down against its seat. Other forms of valve might be used 
instead of the ball valve, and in place of the wedge block being 





formed with flat sides, a tapering circular plug, carrying a valve 
and valve seat within it, might be used. ( d April 16, 1889). 


4679. W. Clark, Charlton, Kent, and W. Reid, 
a in or relating to the Coat- 

of Metallic Tubes and of other Articles. [8d. 

2 Figs.) March 27, 1888.—This apparatus consists of an open 
bath 3, pivotted on tr i 4, and adapted at an angle with 
one or more removable dies or ring gauges 5, of gradually diminish- 
ing diameter, and located so as to occupy a position above the 
level of the molten coating metal when the bath mee ag the posi- 
tion indicated by the dotted lines. 6 are guiding rolls, supported 
in bearings 10, and so arranged as to direct the tube, intended to 
be coated, into the slightly enlarged end of the die 5. 7 is a gas 
burner tube arranged parallel with, and slightly below, the bottom 
of the bath and moving therewith. The tube 8, to be coated, is 
well cleaned with a suitable acid, after which it is heated and 
placed in a bath of tin and wiped down, and while still hot is 
placed on the roll 6, and directed into the gauge 5, whereupon the 
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bath is tilted so as to cause the molten metal to surround the tube 
in the vicinity of the die, through which the tube is then : 
The coating of tin alloys with the outer coating metal, and the 
passing of the coated tube through the die, causes the coating 
metal to be compressed about the tube. The die is surrounded by 
a jacket 9, through which a stream of cold water may be ed 
to keep it cool, and so prevent any running of the metal. For 
coating part of an article, such as a propeller blade, the surface of 
the latter is firstly nicked with a chisel at suitable parts, and is 
then cleaned as aforesaid, after which the blade or article is 
heated to a temperature somewhat below the melting point of the 
coating metal, and is first tinned and then coated with the coating 
metal, which is laid on in a semi-molten condition with any suit- 
able tool, or it may be cast about the part or parts desired. 
(Sealed April 16, 1889). 


7121. North Shiel Northumberland. 


J. Hogs. 
An Improved Consumption Indicating Lubricator. 


(8d. 2 Figs.) May 14, 1888.—This invention consists of a lubri- 
cator in which a piston working in a cylinder, packed with cupped 
leathers or otherwise, forces the oil through a cock or valve, or 
cocks or valves, in adjustable quantity to the engine by the pres- 
sure of steam, air, or water, acting upon a y of water, inter- 
posed between the piston and the pressure, to keep the oil cool, 
the position of the piston, and consequently the quantity of oil 
which has been used, being indicated by a pointer upon a graduated 
index plate. The cylinder A being filled with oil from the cup B, 
the valve or cock C is opened to any required extent, when the 
body of water next the piston, and the piston, are forced along the 
cylinder by the pressure of steam, air, or water, the pointer on 

















the handle M, fitted to the piston-rod K, indicating on the 
graduated scale plate N the quantity consumed until the cylinder 
is empty, when the valve or cock C is closed and the drain valve 
or cock E opened, and the piston being forced back to the other 
end of the cylinder, the water of condensed steam is forced out. 
The oil delivery valve is now closed, and the filling valve or cock, 
as also a small air valve O, are opened, and the oil is poured into 
the cylinder, when the delivery valve and the steam, air, or water 
valve or cock E are opened and the filling valve and drain valve 
are closed, and the piston in acts to force out the oil. The 
two-way cock E admits steam, air, or water under pressure through 
a pipe F to act upon the body of water behind the piston, and dis- 
charges the water, when the piston is forced back, through the 
drain pipe G. (Sealed December 21, 1888). 


Cc. Latarche, Verdun, France. 

ments in Means and A 
Concentrating, and Liquids, and Condens- 
the Vapours um therein, (8d. 2 Figs.) 
September 4, 1888.—The — consists of a boiler A and an 
evaporating vessel B. P, P! are pumps for the acid and condens- 
ing water, and Q is an air eos The heating apparatus A is of 
any ordinary construction, and the vessel B is arranged at a higher 
level than A to facilitate the extraction of the liquids, and con- 
tains two series of parallel vertical ge a and b, and arrange- 
ments for separately distributing the liquids to the same. The 
series of plates a receiving the acid are distinct from the series b, 
which receive the condensing water, and are made of glass. Each 
plate is provided at its upper edge with a thin = of lead carry- 
ing & small distributing tube ¢ or d perforated with fine holes near 
the point of contact. e tubes c supply acid to the plates a, and 
the tubes d supply cold water to the plates b. All these tubes are 
closed at one end, and at the other communicate with supply pipes 
C and D of larger diameter, the acid being introduced through the 
pipe C and the cold water through the pipe D. A somewhat high 


Improve- 
tus for es. 





degree of vacuum is obtained in the vessel B ed means of the air 
pump D so that the liquids have a strong tendency to rush into 
the said vessel. The liquids are thus caused to spread themselves 
over each side of the plates and slide down to the bottom edges, 
where they are received in a double series of gutters e, f, collected 
separately, and conveyed to —— collector pipes E, F, com- 
municating with discharge outlets a1, b1. The gutters e, f are 
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formed of a corrugated plate, whose channels are open at one end 
and closed at the other, and arranged alternately, so that one 
series ¢, open at one side of the apparatus, communicate with the 
discharge pipe a1, and the other series f, — at the opposite side, 
with the discharge pipe b!. The pumps P, P! draw the liquids 
from the vessels E, F, delivering the acid to the boiler A, and the 
water to a discharge pipe H or a refrigerator. (Sealed December 


21, 1888). 

899. R, Hyde, Springfield, Mass., U.S.A. 
Improvements relating to Devices for Taking Up 
the End Wear between Jo rings and Adja- 
cent Pulleys or the like. (6d. 1 Fig.) December 27, 
1888.—This invention is illustrated as employed in connection with 
a knife-grinding machine. A are standards carrying the journal- 
boxes B, in which bears the shaft C, having thereon the hubbed 
speed-wheel D, and at each end carrying a grinding wheel G. 
Between the bearings B and the ends of the hub a of the pulley, 
are interposed loose collars b. Headed screws f enter screw- 
threaded sockets in the end of the hub, in a manner to be turned 
outwardly therefrom, to bear against the collars b, to force them 
outwardly and maintain them against the ends of the journal 
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ponent On the wear‘ng away of the ends of the screws, the 
journ: arings, or the collars, to such an extent as to produce 
endwise play of the shaft, the said screws are turned outwardly to 
force the collars b closely against the journal bearings. The ends 
of the journals B are provided with annular ribs g, and the collars 
b, as also the collars b2, have, within their ends, recesses m sur- 
rounded by annular walls », which overlie the ribs g of the bear- 
ings, thereby | pam wd entrance of dirt, &c. Upon the periphery 
of the collars 6 b2 are formed annular flanges 0 which are conical 
in cross-section, whereby any portion of the lubricating oil which 
may work out at the ends of the journal boxes, will be caused to 
ascend the inclined sides of the flanges, and be expelled centri- 
fugally, thereby keeping the surfaces of the wheels G and pulley 
D entirely free from oil. (Sealed April 23, 1889). 


19,026, J. Williams, Talywain, and W, 
Caerleon, Monmouth. An Improved Steam Trap. 
(6d. 1 Fig.) December 31, 1888.—The apparatus consists of two 
vertical cast-iron cylinders of different diameters, of which 3 is the 
inner and 4 the outer one, and of a Wurtemberg syphon, partly 
in the inner and partly in the outer cylinder, the inlet to the 
syphon being closed by a conical topped valve 7, which is opened 
by a float 5 working loosely on the rod. The apparatus is intended 
to work attached to a “receiver” or receptacle where condensa- 
tion water may collect, placed in the main steam pipe of the 
engine ; the outlet from such receiver being connected with the 
inlet 1 of the apparatus which leads into a perforated pipe, called 
the distributor, which runs around the flange of the inner cylinder 


























This perforated pipe is for the purpose of distributing the steam 
and water against the sides of the two cylinders, so that the water 
may be at the bottom of the cylinder, and rise therein through 
holes made in the base thereof. When sufficient water has col- 
lected, the float 5 rises to the top of the rod, thus opening the 
valve 7, the water escaping through syphon 6, and the valve 7 clos- 
ing against any steam seeking to escape. An air cock should be 
laced in the lid of cylinder 3, in case of cold water or no pressure. 
us this improved steam trap works automatically in discharging 
the condensation water accumulating in the steam pipe of any 
engine, in case such engine be working some distance from the 
boiler, so that the steam may enter into the cylinder of the engine 
in a dry state. (Sealed April 30, 1889). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
a with illustrations of inventions patented in the 
United States of America from 1847 to the present time, 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
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EXPERIMENTAL ENGINE AT 
DULWICH COLLEGE. 


On various occasions we have given in these 
columns descriptions of engines primarily designed 
for experimental work, and on the present page we 
illustrate an engine of a similar character recently 
erected at Dulwich College. This engine has been 
built by Messrs. Marshall, Sons, and Co., of Gains- 
borough, and was designed under the direction of 
Mr. F. W. Sanderson, of Dulwich College, by his 
assistant Mr. S. H. Wells. As our engravings 


show, it differs greatly in its general arrangement | 


Injection Pipe 





usual way. The engine is very thoroughly jacketted 
and arrangements are made by which, if desired, 
steam can be cut off from either the body or end 
jackets independently. In this way some interest- 
ing information should be obtained with regard 
to the rate at which heat is transmitted to the 
steam through the polished sides of the cylinder 
as compared with the transmission through the 
dull surface of the covers. The clearance can be 


varied by placing flanges of different sizes in 
pockets constructed for this purpose on the side of 
the cylinder. 

In this connection it may be remarked that it is 
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| testing the dryness of the steam supplied to the 
| engine. 
|its principal dimensions being: Grate area, 5.01 


This boiler is an 8 horse-power nominal, 


in tubes, 90.7 
There 


heating surface 


square feet ; 
116.6 square feet. 


square feet; total, 


|are 31 tubes with an inside diameter of 1fin.; 
| the length between tube-plates is 6ft. 34in. ; and 
| the inside diameter of the shell is 2 ft. 6? in., the 
| plates being 4 in. thick. 


For making the water measurements there are 


| two calibrated tanks for the feed, and two other 


tanks of larger dimensions for measuring the con- 
densing water. The discharge from the condenser 
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and also in details from the type of engine usually 
manufactured by Messrs. Marshall. These altera- 
tions have, so far as appearance goes, been detri- 
mental, but they have at any rate rendered all 
parts of the engine very open to view, which is 
probably a considerable advantage for educational 
purposes. 

As constructed the engine is a single-cylindered 
high-pressure jet condensing engine with a cylinder 
8} in. in diameter by 12 in. stroke, specially 
arranged to run under very various conditions of 
working. It can be worked either condensing or 
non-condensing, the direction of the exhaust being 
changed by a three-way cock. The valves are 
ordinary slide valves one working on top of the 
other, and the cut-off can be varied by hand in the 
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a pity that, so far as we are aware, no engineering 


'school in this country has an engine fitted with 


Corliss valves. With slide valves, especially of the 
type used in this engine, the initial clearance 
is necessarily so large that it is impossible to vary 
it through any wide range. 

As the engine will probably use very different 
quantities of water when working under different 
conditions as to expansion, &c., arrangements have 
been made for varying the stroke of the feed pump, 
which is accordingly driven by a slotted eccentric. 
Thermometers and gauges have been fitted where 
necessary. 


In connection with the boiler, which is of the, 
passes through a hole into a similar dish below the 


locomotive type, arrangements have been made for 
carrying out experiments on latent heat, and for 
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passes into a tank about 4 ft.deep, which is fitted at 
the bottom with a series of calibrated nozzles, each 
of which can be wholly or partially closed by lower- 
ing into it a conical valve, and the annular orifice 
thus formed has we understand had its coefficient 
of discharge determined for various positions of this 
cone. The discharge is deduced in the usual way by 
observing the head. From this tank the water 
passes into another fitted with a weir, where check 
measurements can betaken. For stilling the eddies 
in the water in each of the tanks Mr. Sanderson 
has adopted a novel device. On entering the 
tank near the top the water falls into a shallow 
dish, and flows along it to the other end, where it 


first, and so on, till it reaches the orifice at the 
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bottom. We presume this arrangement has been 
found satisfactory, but it appears to us less simple 
and reliable than the usual plan of passing the water 
through screens of wire gauze. 

It will be observed that measurements are made 
both of the condensing water supplied and of the 
total discharge from the condenser. The difference 
between these, together with the discharge from the 
cylinder and jacket drains, gives a check on the 
feed measurements, which of themselves can hardly 
be considered a suflicient indication of the steam 
supplied to the cylinder. This plan is doubtless 
not so convenient as that of keeping the steam 
supply and condensing water separate by using a 
surface condenser, but the latter costs considerably 
more, and in general requires larger floor space than 
a jet condenser. 

The flywheel of the engine has been fitted with 
an Appold-Prony brake, but a rope brake with a 
spring balance is the one most generally used. This 
brake at present seems to be in high favour with 
all experimentalists, as nothing can exceed its 
smoothness of working. In the present instance 
the flywheel has been made trough-shaped, so that 
it can be kept cool by water supplied internally. 
The governor is driven by a single belt, running 
ona pair of cone pulleys, so that the speed of the 
engine can be altered within fairly wide limits by 
simply shifting the belt. Altogether, we consider 
that Mr. Sanderson has done extremely well with 
the limited funds at his disposal. 

Besides the engine, the laboratory contains appa- 
ratus illustrating the general principles of statics, 
such as the triangle of forces, &c. Some of the 
models are very neat. Amongst them, for example, 
are a number of cranes in which the pull or thrust 
along any bar can be measured by a spring balance, 
and the pupils accordingly gain great confidence in 
the truth of their theoretical deductions by graphics, 
&c., when confirmed in this way. Another of these 
models represents a pin-connected bridge on which 
measurements of a similar character can be made. 
As yet the laboratory contains no testing machine, 
but experiments on the elasticity of materials are 
made on wires, both under tension and torsion, and 
also on india-rubber. With this latter material a 
very good idea of the general effects of stresses on 
materials may be obtained, though such experi- 
ments would seem likely to shake the faith of the 
youthful observer in the truth of Hooke’s law, as 
india-rubber is well known to depart very widely 
in its properties from those of a perfectly elastic 
solid, as usually defined. 

Connected with the engineering laboratory, there 
is also a physical laboratory, which is provided with 
some fine apparatus. On the whole, Dulwich 
College seems remarkably well equipped for scientific 
teaching. 





THE POST OFFICE PAVILION AT THE 
. PARIS EXHIBITION, 


(Concluded from page 468.) 

Tue great hall of the pavilion constructed by 
the Postal and Telegraph Department of France pre- 
sents, atthe tirst glance, a somewhat confused appear- 
ance, due to the vast collection of various apparatus 
which are arranged in it. But the visitor, after a 
short time, begins to realise the idea which has con- 
trolled the arrangement of the exhibits, and finds 
that the hall is divided into four principal groups ; 
to the left on entering are the Hughes printing 
instruments and the acoustic apparatus for multi- 
plex telegraphy of M. E. Mercadier ; on the right 
are a number of measuring apparatus, and a special 
exhibit made by the superior telegraphic school. 
At the other end of the hall and on the left, is the 
telegraph library, and on the right a group of mis- 
cellaneous apparatus invented from time to time 
by the employés of the admiz.istration. In the 
centre are arranged the Baudot and Munier instru- 
ments, 

There is nothing really new to record about the 
Hughes apparatus, unless we mention a special 
arrangement of wires that has been worked out with 
the object of simplifying theinternal arrangement of 
a postal station, but besides this modification, 
which, properly speaking, is not an improvement 
of the instrument itself, special attention should 
be called to the complete transformation that has 
been effected by M. Munier, whose instruments 
are exhibited, as we have just said, in the central 
portion of the main hall. The problem of re-form- 
ing the Hughes telegraph, so as to adapt it for mul- 
tiplex telegraphy, is one that has been long under 


the attention of telegraph engineers, the special 
objects to be obtained being the utilisation of the 
large amount of material actually in use, and at the 
same time, the increase of its efticiency as far as pos- 
sible. As we said in our first article, we have no 
intention of publishing a detailed description of 
the apparatus exhibited, which would carry us 
beyond the limits of space at our disposal, and 
we must content ourselves with indicating the 
general characteristics of the more interesting 
exhibits. The importance of the transformation 
effected by M. Munier is all the more consi- 
derable because the Hughes apparatus is the 
only international type-printing telegraph, and is 
employed by nearly all European nations ; its 
utilisation as a multiplex instrument can, therefore, 
only be successful on the condition that it is tho- 
roughly practical, that is to say, that it will give 
not only good results, but that it can be placed in 
the hands of the ordinary operators employed by 
the administrations of various countries, in other 
words, that it can be as easily manipulated as the 
ordinary Hughes instrument. Like all synchronic 
multiple telegraph instruments, that of M. Munier 
consists of a distributor divided into a number of 
sectors equal to the instruments which it is intended 
shall be operated simultaneously on the same wire. 
Each Hughes apparatus which it is intended to 
utilise in multiple is transformed in a very simple 
manner, and in such a way that the operator can 
work it either as an ordinary Hughes or for multi- 
plex telegraphy. The synchronism between the 
two distributors in relation to the two ends of the 
line, is maintained in a manner similar to that of 
the apparatus and by the same organs ; this syn- 
chronism is absolutely perfect, because it depends 
upon a correcting current sent automatically at each 
revolution by one of the distributors, which recti- 
fies at every turn the position of the brush holders, 
and so prevents the accumulation of variations. 
The number of revolutions of the type wheels is 
kept equal to that of the distributors by the adjust- 
ment of each wheel at every revolution, by means 
of an automatic escapement, controlled by a stop 
lever which is connected to an electro-magnet that 
joins a local contact placed at the commencement 
of each sector of the distributor. The electro-magnet 
receivers are of the Hughes type and their regu- 
lation is similar to that employed with the Hughes 
instrument. With the object of avoiding too great 
delicacy in the regulation of the armatures, these 
latter are, like those in the Hughes apparatus, sub- 
jected to the action of counter springs which main- 
tain the desired contact until they are withdrawn 
with the poles. The withdrawal of the armatures is 
effected without sending any current through the 
receiving electro-magnets, by means of a lever, 
common to all the armatures, and controlled by an 
electro-magnet, placed in a local cireuit, which 
closes at the exact moment that a character is im- 
pressed upon the paper by two springs actuated by 
the escapement lever of the Hughes apparatus. It 
follows that the receiving electro-magnets are only 
influenced by the line current and have always 
ample time to return to the neutral position. The 
maintenance and regulation of the different organs, 
added to the Hughes apparatus to adapt it for 
multiplex work, do not seem to present any of those 
difficulties which are generally encountered in rapid 
working telegraph apparatus ; a special feature in 
the Munier instrument, in addition to its perfect 
synchronism, is the means employed for discharg- 
ing the line after each emission of current. These 
means depend on the principle of the apparatus 
itself, which only requires two emissions of positive 
and negative current, as a maximum, to form a 
character; these two emissions always follow each 
other on the line in fixed succession and permit of 
a direct connection to earth of each division of a 
distributor, the divisions having served for the 
passage of a transmission current. This connection 
to earth takes place at the same moment as the 
raising of the armature of the electro-magnet, and 
it follows not only that no trace of a remanent 
current is left, but also that the duration of dis- 
charge varies from twice to four times that of the 
charge, so that the line is always maintained in a 
neutral condition. Under these circumstances 
the Munier apparatus is free from induction cur- 
rents, so that it can be worked side by side 
with telephone wires, and on the same lines and 
under the same conditions as the apparatus gene- 
rally employed with the Van Rysselberghe system. 
For the same reason the apparatus can be employed 








not only on very long lines but on those greatly 


subjected toinduction, as between Paris and London 
for example, where up to the present time rapid 
working instruments have not been applicable. As 
in all the synchronic multiple apparatus, the work 
is done by observing a regular cadence, indicated 
by a sort of metronome or time striker, but in this 
arrangement the employé has only to press a 
button on the Hughes keyboard without ever 
having to make any combination of keys to re- 
produce a given character. As to the efficiency of 
the apparatus, it is claimed to be far superior to 
that of any similar instruments previously intro- 
duced, especially if it is considered that the real 
efficiency depends in a large measure upon regular 
working and on the facilities the apparatus pre- 
sents for perfect regulation, either during any line 
variations, or under general exterior influences, 
Mr. W. H. Preece has expressed the wish that 
after the close of the Exhibition this interesting 
apparatus shall be tried between London and 
Paris ; its correct working on this service will be 
the best argument in favour of its definite adoption 
on important telegraph systems. 

Near the Munier instruments is the exhibit of 
the well-known Baudot telegraph, the use of 
which has been largely extended during the 
past few years on some of the most heavily 
worked lines ; it is on this system that Paris cor- 
responds with Lyons, Marseilles, Le Havre, Lille, 
Toulouse, Nice, and Brest by as many apparatus 
with four keyboards. Double instruments exist 
between Paris and Claremont, Nantes, and Le 
Mans; in addition Marseilles is connected in the 
same way with Lyons, Nice, and Bordeaux ; Bor- 
deaux and Toulouse are joined in the same manner. 
Direct communication has been established during 
the last two years upon the same system between 
Paris and Rome, with one change at Turin. 
Since its practical introduction the apparatus has 
been very little modified so far as concerns its 
efliciency, which is from forty to fifty despatches 
for each keyboard, or on an average 200 for the 
quadruple apparatus working on one line, and which 
have wholly replaced to-day the older sextuple 
apparatus. Since 1881 the most important im- 
provement that has been introduced consists in the 
addition of a new centrifugal speed regulator which 
insures absolute synchronism ; there has also been 
an alteration in the method of distribution, a vertical 
arrangement being substituted for the horizontal 
distribution with a vibrating rod. 

The two systems of which we have given a brief 
description belong, of course, to the category of type 
printers ; besides these, the pavilion contains a 
number of examples of telegraph instruments 
belonging to the Morse class, and designed with 
the object of increasing the power and efficiency of 
this latter. An objection to the Morse telegraph 
which has long been urged against it, is that its 
rapidity of transmission is insufticient ; as is well 
known the characters consist of a succession of long 
and short marks, the former being three times 
that of the latter. The time of emission required 
for the long marks is therefore three times greater, 
and the effort to be sustained three times longer 
than for the short marks, and in addition the length 
of the band upon which the impressions are made, 
is considerably increased. A large number of 
apparatus have been devised to meet this objection; 
one of the best known is the telegraph of M. 
Estienne, who proposed to substitute for the Morse 
symbols—a series of points and lines succeeding 
each other ona straight line—a new set of symbols 
formed of long and short lines perpendicular to the 
band ; the conventional succession of the symbol is 
the same in each case, so that the use of the Estienne 
telegraph can be easily acquired by the employés 
without their having to learn a new language. 

An example of the two systems is given in the 
diagram on the following page, in which the word 
‘alphabet ” is written in the two codes ; a com- 
parison shows at a glance the importance of the time 
and work saved. 

Following the same range of ideas, M. Herodote 
has devised an apparatus which possesses the im- 
portant quality, from a practical point of view, that 
it is not a new instrument, but a transformed 
Morse, which could, in the event of its not being 
a success, be changed into an actual Morse tele- 
graph, with but little trouble and outlay. In this 
instrument the short and long symbols are printed 
by a wheel 6 millimetres in thickness formed of 
six spirals similar to that in an ordinary Morse. 
Two of these spirals, that is to say, one-third of the 





total thickness, are used to print the short signal, 
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while if all six touch the paper simultaneously, 
they produce the long marks ; with this instrument 
the word reproduced in the previous diagrams in 
conventional characters will have the appearance 
shown in the third diagram. If a current is passed 
through the armature, and if this current is not of 
such a nature as to operate one of the two which is 
polarised, the wheel is thrown obliquely on the 
band of paper which receives an impression corre- 
sponding to a short signal; if the current is of an 
inverse nature to that previously sent, the two 
armatures are attracted and the wheel rests upon 
the paper over the whole of its thickness. The 
inventor of this system claims that by his apparatus 
it is possible, in each hour’s work, to gain a rapidity 
of transmission equal to eight or ten telegrams more 
than with the Morse receiver, while the chance of 
error is considerably reduced. 

The Wheatstone telegraph apparatus that are 
shown present no novelties in constructiorf, but a 
few words should be said about an instrument 
invented by M. Bernard Meyer, who died in 1884 ; 
the model exhibited was constructed by his widow 
from the plans and descriptions left by him; the 
alleged advantages of this instrument can be ex- 
plained very briefly. It is becoming more and more 
rare that long distance telegrams are forwarded 
direct to their destination without any intermediate 
transmissions ; exceptionally, however, the oftice 
that receives the despatch sends it through direct. 
Thus at Nancy, where on an average 5000 despatches 
are transmitted daily, only about 100 are paid for 
at the office, and this is even more striking at the 
central Paris office, where only about 150 tele- 
grams per day are paid for at the counter, while 
the business done each twenty-four hours is at 
least 20,000. For European service it may be esti- 
mated that every despatch averages ten separate 
transmissions, which gives rise not only to con- 
siderable error, but also causes a great deal of 
labour, equal, in fact, almost to ten times the 
amount of sending a through message. M. Bernard 
Meyer proposed to make these changes automatic, 
and his instrument is designed with this object ; 
without attempting to describe the mechanism, 
which would be difficult without the aid of draw- 
ings, its method of working may be rendered intelli- 
gible. At the despatching office the employé 
registers the telegram and sends it forward ; beyond 
this it is intended that all the changes should be 
automatic until it reaches the final receiving office. 
The telegram is contained on a band carrying the 
text and the perforations of the Wheatstone alpha- 
bet ; this band is placed on the instrument corre- 
sponding to the first relay station, and which repro- 
duces it upon a band in a similar instrument at the 
second station. The operation is repeated in the 
same way at every change, the time occupied being 
only about half a minute at every relay, If the 
Bernard Meyer instrument can satisfactorily do 
what is claimed for it, there is no doubt that a con- 
siderable saving of time would be effected in the 
transmission of telegrams, while error would be 
reduced and less labour would be required. 

The automatic printing telegraph of M. Parment, 
which is of quite recent invention, belongs to the 
category of the Hughes type printers ; the cha- 
racters are impressed upon the band by means of 
two type wheels, divided into forty-eight equal parts, 
one wheel carrying a seriesof figures and punctuation 
marks, the other the letters of the alphabet, not 
arranged in regular order, but disposed according 
to the frequency with which they are used ; by this 
arrangement M. Parment claims to get the duty 
equal to three times that of the Hughes instrument. 
The preparation of despatches is effected, as in the 
apparatus last described, by the perforation of a 
paper band in an independent machine, and the 
despatch is received at each relay station both in 
printed characters and in perforations, so that the 
chances of error are very largely reduced. The 
inventor maintains that his perforating mechanism, 
being very simple in its action and moderate in 
price, will be found of great use to private indivi- 
duals who can prepare their telegrams themselves 
either in ordinary letters or in conventional 
characters, and can then send to the telegraph 
office, while the receiver at the other end of the 
line will obtain an exact reproduction; such a 
system would enable persons to communicate with 
each other by cipher telegraphs. Under this system 
the price charged for transmission would be based 
on the length of paper perforated, which in some 
respects would be more logical than that of charg- 
ing for the number of words that may vary in length 





from one to ten or twelve letters. The Parment 
telegraph, as will be understood from the foregoing 
explanation, has much in common, so far as principle 
is concerned, with the Bernard Meyer apparatus ; it 
has been designed to fill similar requirements, and 
for this reason we have referred to both together. 

In this article we will only notice in passing, the 
acoustic multiplex telegraph of M. E. Mercadier, as 
well as the various instruments exhibited by this 
well-known engineer, reserving a fuller description 
of them to a future date. 

The number of instruments exhibited by the 
higher telegraphic school is very large, and includes 
a long series of electrical measuring apparatus, gal- 
vanometers, resistance boxes, and various photo- 
metric apparatus, among which are those of M. 
Violle, the instruments that were employed by 
MM. Mascart, De Nerville, and Benoit for the de- 
termination of the legal ohm, an apparatus for the 
pneumatic demonstration of duplex telegraphic 
working, &c. We may also mention here a large 
number of miscellaneous instruments invented by 
various employés in the telegraph department ; we 
regret that want of space forbids us to enter into 
any detailed description of this group of exhibits. 
We may mention, however, as a curiosity, the 
phonograph invented by M. Lambrigot, in which 
the style, instead of cutting into a soft surface, pro- 
duces a chemical decomposition in a sheet of tinfoil 
that has been treated with some material the nature 
of which the inventor does not explain ; the appa- 
ratus, however, is of a very rudimentary character. 

The recent acquirement of telephone installations 
in France by the State imparts a certain interest to 
the telephonic apparatus exhibited by electricians 
in the service of the department ; amongst these 
special mention should be made of the instruments 
devised by M. Sieur, Controller of Telegraphs. This 
gentleman has exhibited the following: (1) A 
microtelephonic station in which the transmitter is 
a vertical planchette carrying two crosspieces of 
grooved carbon ; carbon cylinders hung upon crank 
levers make contact with the grooved surfaces ; the 
receiver is formed of a steel bar bent to the form of 
the letter U ; one of the poles is in the middle of 
this bar, an arrangement which allows of the 
cheap construction of a good telephone with a 
bipolarised armature. (2) Annunciators and hook 
commutators for a central telephonic station ; 
this system is illustrated in the pavilion by 
a board with fifty annunciators of the type em- 
ployed in the Post and Telegraph Department ; the 
hook commutators on this board are arranged for 
single lines. A board with four annunciators shows 
the arrangement of the hook commutators for lines 
with double wires. (3) Calls for a series of stations 
on the same line. This apparatus, the arrangement 
of which may be varied according to different cir- 
cumstances, is represented ; (a) by three boards 
with two annunciators and two call buttons con- 
nected on a double line, as in the accompanying 
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current through the wire 1 and a negative current 
by the wire 2, and the double polarised annunciator 
of the post B is brought into circuit. The annuncia- 
tors at the post C are not affected because the 
annunciator D is polarised in a sense contrary to 
that of the current, the annunciator A because it is 
only a derivation from the positive and negative 
line. When Acalls C he puts one of the poles of 
his battery to earth and the other pole in circuit 
with the two line wires simultaneously ; B is not 
affected, and at C the annunciator } remains 
motionless because its two wires are traversed in 
opposite directions by the current that goes to 
earth after having traversed the annunciator a, 
which alone is rung. It will be easily seen that C 


the other in circuit with both his line wires ; and 
that he can call B by sending a positive current 
through the wire 2 and a negative current through 
the wire 1. In the same manner B brings up A by 
sending a positive current through the wire 1 and 
a negative current through the wire 2; he calls C 
by sending the positive and negative currents 
through the wires 2 and 1 respectively. These 
apparatus have been in use in Paris for some years 
on different lines. (b) A polarised relay with four 
armatures each actuating a four-numbered annun- 
ciator board. One of these armatures is attracted 
by a positive current of an intensity equal to 1, 
the second by a positive current equal to 2, the 
third by a negative current equal to 2, the fourth 
by a negative current equal to 1. Apparatus of 
this type have been working since the month of 
August, 1887, on the line of the Ourcq Canal, and 
serve Paris, Compans, Trillard, and Meaux. (4) 
Magneto-phonetic apparatus. This is a small 
magneto-electric machine consisting of a bronze dise 
that turns between the poles of a polarised electro- 
magnet. At the periphery of the disc are placed 
pieces of iron that by their passage between the 
poles of the electro-magnet, vary its magnetism and 
give rise to vibrating currents, which, received in a 
telephone, produce a very powerful sound ; a similar 
call is also combined in a small magneto Siemens ma- 
chine introduced by M. Sieur ; an interrupting wheel 
which is put in operation at will by pressing a button 
in such a way that it can be made to call according to 
requirement ona bell orinatelephone. (5) Phono- 
telegraphic transmission. This system, devised in 
1883, is applied asa call for telegraphic and telepho- 
nic transmission simultaneously on the Van Ryssel- 
berghe system ; it can also be equaily applied to the 
simultaneous transmission of twotelegrapic apparatus 
on the same line, the one sending ordinary telegraphic 
currents, effected by passing through induction coils 
and condensers, the other sending vibratory or 
phonic currents ; in these two cases the method 
consists of closing a local current by the contact of 
a lever hung on the diaphragm of a receiving 
telephone ; as soon as this receiver is affected by the 
vibratory currents, emitted by means of a magneto- 
phonic call or a vibratory induction coil, the contact 
of the lever with the diaphraghm is broken and the 
rupture of the local circuit is utilised either to 
release the annunciator, or to work the armature 
of a relay or of a telegraphic receiver. The weak 
point of this arrangement is that it is sometimes set 
in action by noises in the vicinity of the instrument, 
but this it is stated has a remedy by applying, for 
the reception of phonic currents, a polarised relay 
with two armatures ; an example of this arrange- 
ment is shown in the pavilion. M. Mandroux, 
telegraph controller, also exhibits a telephonic 
switch-board. 





ELSWICK ARSENAL AND SHIPYARD. 
(Continued from page 482.) 
Quick-Frrine Guys. 

THE application of the ‘‘ quick-firing ” principle 
to guns which may fairly be classed as armour- 
piercing, will probably do more to govern the tactics 
of naval commanders in any war which may arise in 
the immediate—if not the distant—future, than 
any other phase of production of warlike matériel. 
For service on shore it has been said that: ‘‘ By 
the aid of quick-firing guns and the position-finder 
we are enabled to carry out the ideal system of 
defence, viz., few guns in dispersed emplacements 
concealed by natural features. This system has 
long been advocated by Sir Andrew Clarke, and it 
is difficult to see how any further opposition can 
consistently be offered to it.”* For the protection 
of mine fields the quick-firing gun would be invalu- 
able ; indeed the authority we have just quoted 
considers the operations of sweeping, creeping, or 
countermining might be rendered absolutely impos- 
sible by the fire of quick-firing guns. ‘‘ The only 
reliable defence against an assailant’s inshore 
squadron,” continues Captain Stone, ‘will be the 
extensive employment of quick-firing guns of suf- 
ficient calibre, not merely to annihilate landing or 
boarding parties, or to send a torpedo boat to the 
bottom, but equal to the task of putting a gunboat 
hors de combat, and either wrecking her or making 
it possible for the active harbour defence to capture 
her.” 

The use of shells charged with explosives more 





* Captain F. Gleadowe Stone, R.E. Lecture at the 
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powerful than gunpowder has given additional 
importance to these projectiles of smaller natures, 
and with the increased development of higher 
explosives, a corresponding development of shell 
fire may be anticipated. This has already taken 
effect in the science of warship design, and naval 
constructors are now looking with less favour on 
large unarmoured surfaces, and indeed the older 
battle-ships with comparatively thin armour, which 


& year or so ago were considered all but obsolete, 


are now considered as of some importance in view 
of the development of quick-firing guns and high 
explosive shells. 

The part which the Elswick firm has taken in the 
introduction of quick-firing guns is well known. In 


Figs. 11 and 12 we give two views of a quick-firing | 


gun, of which the following is a description : 

This weapon is the 4.7 in. simultaneous loading 
breechloading gun, calibre 4.724 in., or 12 cm., 
firing a shell of 45 lb., with 12 lb. of P. or S. 
powder. The gun is entirely of steel, its total 
length 16 ft. 2 in. ; length of bore, 40 calibres ; 
and weight, 41 ewt. 


47-IN. QUICK-FIRING GUN. 


SIR W. G. ARMSTRONG, MITCHELL, AND CO., LIMITED, ELSWICK. 
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| The breech is closed on the interrupted screw 
| system, and to render the closing and opening more 
|} easy and rapid, the breech-block is formed in two 
| steps, both of which have portions of an interrupted 
screw on their surfaces, the threads on one step 
standing longitudinally opposite to the blank spaces 
on the other. This is well shown in Fig. 12, the 
| breech-block being there swung back. The breech- 
block swings rapidly into place, and is secured by a 
small turning movement. The gun is fired by elec- 
| tricity. In the base of the cartridge case is screwed 
|an electric primer, against which presses an insu- 
| lated steel pin, carried in the axis of the breech- 
\block. This pin is in communication with the 
| electric wires, which carry the current to fire the 
primer, only when the breech-block is closed, and 
secured by turning the lever downwards against the 
rear of the block. The circuit is closed, and the 
charge fired by pulling the trigger of a pistol handle, 
arranged in a convenient position close to the 
sights. In case of the failure of the electrical firing 
gear each gun is also fitted with a percussion lock ; 
the electric primer in the base of the cartridge is 








replaced by a percussion primer of the same form, 
and the steel pin, which in the former case supplied 
the electrical contact, now serves as a firing needle. 
The percussion firing gear also has a safety appliance 
to prevent the charge being fired till the breech is 
closed and locked. In this manner all danger of 
accidental discharge is avoided, and complete 
security gained. The gun is mounted in a rocking 
slide, in which it can only move in the direction of 
recoil. Fixed to this rocking slide is a combined 
spring and hydraulic buffer arrangement, which 
serves both to check the recoil and also to run the 
gun out again after discharge. An arm projects 
downwards from the breech of the gun, and is 
attached by a nut to the ram of the hydraulic recoil 
press. The gun itself has no trunnions, but slides 
in the rocking slide, to the extent of the recoil, 
which is only 9 in. 

The action on firing is as follows: The gun slides 
back, within the rocking slide, the recoil being 
transmitted by the arm to the recoil press, where 
it is absorbed ; the spring in the second cylinder is 
at the same time compressed. As soon as the recoil 


~, 
















Pree wee 
ali oes 





wey 
BOAR ERE 


PS 












































Pee an Te ae ia Saale pins dale ME Aare. 


me 
EPR ARE AS celles 


Ce 








aOR © Penge ore 
























Nov. 1, 1889.] 


ENGINEERING. 





511 








WORKMEN’S HOUSES AT 


THE PARIS EXHIBITION. 


MESSRS. DE NAEYER AND CO., WILLEBROECK, BELGIUM. 


(For Description, see Page 512.) 
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is absorbed the spring begins to act, and pushes | 
the gun back, along the rocking slide to its first’ 


position. The lower part of the mounting is formed 
by a strong transverse steel plate or transom, which 
rigidly supports the mounting, and at the same 
time forms a substantial protection or shield to the 
base of the structure and the men working behind 
it. Above this is a lighter steel shield, covering 
the detachment from rifle fire, the upper portion 
being arranged to hinge back, so as to admit of 
a more extended view when using the gun at 
night. The under carriage is carried on live rollers 
running on a bedplate, so as to insure great free- 
dom of training, which is effected either by means 
of a shoulder-piece rigidly connected to the under 


carriage, or by a wormwheel training gear, worked | 


by a handwheel at the sighting or firing position. 
A clamp on the bedplate is provided, so as to fix 
the gun at any desired point of training. The ele- 
vation and depression of the gun require very little 
power, as the gun and working slide are accurately 
balanced on their trunnion bearings. The rack and 
pinion gear for this purpose is worked by an ele- 
vating handwheel close to the training wheel, and 
thus also at the sighting or firing position. 

This description applies equally to the quick- 
firing guns and mountings of the larger natures, 
On account, however, of the increased weight of 
the ammunition, the cartridge and projectile are 
often handled separately, 
































The quick-firing gun is an extension, or at any 
rate the outcome, of the smaller machine guns of 
the Hotchkiss, Nordenfelt, and Gardner type. 
The Hotchkiss are, however, now made up to 
3.94 in. bore, and throw a projectile of 33 1b. This 
class of gun is useful against torpedo boats and un- 
‘armoured structures, but could hardly be used with 

effect upon any protection which could be dignified 
with the name of armour. It will be seen by 
Tables III. and IV. that the quick-firing guns would 
play a very important part in encounters between 
'battle-ships, for those of the most modern types 
of design have important positions open to the 
attacks of these guns, even those not of the 
| heaviest calibre. 

The ideal gun has been described as that which 
possesses high penetrative power, and a capacity for 
‘firing shells with the most effective bursting charges, 

whilst it could, when required, be fired with great 
rapidity to repel a flotilla of attacking vessels. A 
glance at the Tables will show that these points are 
|secured with the weapons we are now considering. 
| With the 4.7 in., 5.5 in., and 6 in. guns the pro- 
jectiles are 45 lb., 701b., and 100 lb., or even 120 Ib. 
The rate of fire has been found in actual practice 
to be from six rounds per minute with the 6-in. 
gun to fourteen rounds per minute with the 4.7-in, 
gun. If we compare the rate of fire of these guns 
with that obtained from the ordinary breechloading 
‘guns in the service we find that some experiments 





carried out on shipboard by the Admiralty gave ten 
rounds in 47 seconds from the 4,7-in. quick-firing 
gun, whilst the 5-in. ordinary breechloader took 
5 minutes 7 seconds to discharge the same number 
of rounds. 

In the following Table—Table I.—are given the 
results of an official trial made at Portsmouth with 
one of these guns. In Table III. are given par- 
ticulars of ballistics ; whilst Table IV. will be of 
interest as comparing the quick-firing guns with 
service 5-in. and 6-in. breechloading guns : 

TABLE II.—Firing Trial of the First 4.7-in. Quick-Firing 

Armstrong Gun on Hydraulic Centre Pivot Mounting at 

Portsmouth, by Officers of H.M.S. ‘* Excellent.” 
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Date. Rounds.| _jectile. Time. Remarks. 
} m. 8. 
May 7, 1887 10 | Steel, com- | 1 2 |For test of mounting 
| mon, with and firing arrange- 
base fuze | ments. 
| 10 | Cast iron, | 0 594 |For rapidity, the ob- 
| | common, ject —s sup- 
| filled with posed to be very 
water close, and noaltera- 
tion in elevation 
| required. 
| 10 } Ditto 138 |For accuracy and 
| rapidity at target 
| at 1500 yards. 
| Shooting very good 
Noy. 24,1837) 12 Ditto 1 5 |For rapidity. 
8 Ditto 0 32 se 
10 =| Ditto 0 53 - 
2 | ‘Ditto 1 32 pa 
30 Ditto 2 30 a 
10 Ditto 0 40 | rs 








Charge, 12 Ib. P. ; projectile, 36 Ib. : mean velocity, 2060 F.S, ; 
Length of this gun, 33 calibres, 


TaBLeE ITT.—Table of Ballistics of Armstrong Quick-Firing 
Guns with various Powders and Charges. 
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4.7-in. Q.F. gun. 11 smokeless grain) 36 2256 | 1270 9.4 
Weight of gan, (2-5 » | 36 | 2365 | 1396 | 9.9 
"1 a (pe » prism) 3 2334 | 1360] 9.8 
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4Ocalibres. 15 =}; prism) 45 ©, 2175 | 1476 | 10.3 
12 pe pi 45 2250 | 1580 | 10.7 

5.5-in. Q.F. gun. | | | 
Weight of gun, |30 black prism ..| 70 2050 | 2040 | 11.3 
78 ewt. 34 brown ,, --| 70 | 2100 | 2141 | 11.6 
Length of bore, |25 smokeless prism| 70 2215 | 2381 | 12.2 

40 calibres. 

50 black prism ..| 100 | 2116 | 3105 | 13.3 
55 brown ,, .-| 100 2110 | 3087 | 13.2 
6-in.Q.F. gun. (60 ,, ms -.| 100 | 2256 | 3529 | 14.1 
Weight of gun, |35smokeless prism 100 3448 14.0 
110 ewt. 37.5 9 ps 100 2320 | 3732 | 14.5 
Length of bore, /|38 a “a 100 2336 | 3784 14.6 
40 calibres. —|39 i »» | 100 | 2383 | 3088 | 14.9 
40 se »» | 100 | 2492 | 4068 | 15.2 
40.5 ,, »» | 100 | 2454 | 4176 | 15.4 





TABLE IV.—Comparative Particulars of Elswick 4.7-in. 
and 6-in. Quick-Fining Guns and Service 5-in. and 
6-in. BL. Guns. 
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4.7-in. Q.F. (Elswick) 45 12 128. | 2250 | 1580 | 10.7 
5-in. B.L. (Service) 50 2 16 P. | 1750 | 1062; 8.2 
6-in. Q.F. (Elswick) 100 6 1838S. | 2340 | 3797 | 14.7 





. rents | { 3rounds ) |, ? - 
6-in. B.L. (Service) 100 ‘{insimin F6* B.P| 2000 2774 | 12.5 
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It is unnecessary to dwell on the advantages of 
rapidity of fire in action. It was this very feature 
which contributed so much in times past to British 
naval victories; although then the result was 
achieved by the superior hardihood and address of 
our seamen, who could serve their guns so much 
quicker than could their enemies. In this epoch of 
mechanism, however, we must depend on the brains 
of our inventors, rather than the muscles and nerves 
of our seamen, to give like results ; although we by 
ne means wish to say that the day for nerve and 
muscle is past. Indeed the value of cool and dis- 
ciplined courage was never more apparent in the 
ast than it will be in the next great naval war. 

ardly any superiority in personnel could compen- 








sate for the disadvantage in matériel of a gun 
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requiring over five minutes to do what another 
would accomplish is 47 seconds, and it is obvious 
therefore that we must have quick-firing guns in 
spite of minor objections that may be raised against 
them, such as difficulties on account of smoke—when 
smokeless powder is not used—or in getting the 
ammunition to the gun with sufticient rapidity. 
The Admiralty have not been slow to acknowledge 
the advantages of the new principle, and large orders 
for the Navy for 4.7 in. and 6 in. guns have been 
given to the Messrs. Armstrong, the results of 
which are very plainly visible just now in the 
Elswick shops. 

We have already described the mechanism of this 
gun, but there are some points in the design put 
forward by the makers to which attention may be 
called. By the interrupted screw system of breech- 
closing two advantages are secured. Firstly, the 
action of opening and closing the breech is much 
simplified, as the breech-piece need not be with- 
drawn before hinging away; and secondly, the 
coned shape of the breech screw enables it to take 
hold, not only of the inner surface of the metal of 
the breech-piece or jacket, but also distributes the 
engagement, and therefore the strain and support, 
throughout a considerable thickness of the gun. 
The breech screw is further arranged so that the 
threads of the smaller end of the cone correspond 
longitudinally with the interrupted spaces of the 
larger end, and vice versd, so that the strain and 
support are also distributed throughout the entire 
circumference of the breech screw, instead of, as 
formerly, half the circumference being lost by the 
interrupted spaces. In the mounting the labour of 
training and elevating is reduced to a minimun. 
A shoulder crutch and a pistol trigger are provided, 
and the piece can be handled by a single man with 
the same ease as the small Hotchkiss 6-pounder. 
The recoil is so arranged that the man aiming can 
alter the position of the gun up to the very instant 
of firing, and alsu keep control of the gun working 
and sighting gear during the actual discharge, or 
throughout any number of rounds. Naval ofticers 
will not be slow to appreciate the advantage secured 
by this arrangement under the varying conditions 
of actions at sea. 

The carriage allows the gun to recoil always in 
the line of fire, and the fixings and deck are thus 
to a large extent relieved of the ordinary recoil 
strains. After discharge the gun returns instantly 
and automatically to firing position, A substantial 
shield of steel, 44in. thick, is provided in front, 
and protection is thus given to the men serving the 
gun. 

In the ammunition the principle of the ordinary 
rifle cartridge has been extended to these guns ; 
the projectile and powder charge forming only one 
piece. The powder is put into a solid-drawn_ brass 
cartridge, in the mouth of which the projectile is 
fixed, so that the whole can be handled together. 
A great saving of time and labour is thus effected, 
and the incidental advantages of increased safety, 
and the immunity of the powder from climatic 
deterioration are also secured. To the fact of the 
projectile and charge being thus placed in the gun 
at the same time is due the title of ‘‘ simultaneous 
loading” which has been applied to these guns. 
To the improvement in the ammunition the quick 
rate of firing is very largely to be attributed. The 
solid-drawn cartridge cases, owing to their great size, 
have presented difficulties in manufacture, but these 
have been now surmounted, and it is found in prac- 
tice that they can be fired as many as ten times 
over without need of reforming. 

In apportioning the ammunition for these guns, 
penetrating shell will constitute a very large pro- 
portion of the whole equipment. 

Side by side with the improvement in the guns 
and mountings have gone new discoveries and 
developments of powder. The Chilworth Powder 
Company are now manufacturing a powder spe- 
cially designed for use in these guns. It is practi- 
sally smokeless—an inestimable advantage where 
rapid firing is an essential, and the hanging smoke 
which makes good aiming impossible is thus almost 
entirely avoided. The charge of this Chilworth 
powder is very much less than that of black pris- 
matic required to produce the same effects. The 
pressures obtained with it are very uniform, and 
the velocities very high, ranging up to 2450 ft. or 
2500 ft. per second, 

The following Table—Table V.—gives the average 
results obtained with these guns. Some of the 
data have already been given, but it will be feund 
convenient for reference to put it in this form ; 
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These results are sufficiently remarkable ; but it 
is claimed that if they are translated into the condi- 
tions of actual warfare, they become still more 
striking. One of the principal reasons that led to 
so large an employment of quick-firing guns in 
naval services was no doubt the necessity of being 
able to cope instantly and effectually with the attack 
of torpedo boats. The very high rate of speed 
possessed by the modern torpedo boat, whilst 
increasing its powers of offence, has at the same 
time diminished the risk of its being hit. It not only 
remains a much shorter time exposed to fire when 
making its attack, but its rapid motion necessitates 
a great alteration of aim between each round 
fired at it, and a corresponding likelihood of error. 
Suppose a torpedo boat to be sighted at a distance of 
1500 yards by a war vessel having a broadside arma- 
ment of three service 5-in. breechloading guns, each 
capable of firing two rounds a minute. It is esti- 
mated that the torpedo boat could not hope to dis- 
charge a torpedo with much certainty at a longer 
range than 200 yards; and would, therefore, have 
to traverse a distance of 1300 yards under fire before 
she could begin the attack. Assuming the speed of 
a first-class torpedo boat to be 20 knots an hour, 
which is certainly a high figure, the time occupied 
in traversing 1300 yards would be, roughly speak- 
ing, 2 minutes. The war vessel, therefore, armed 
with a broadside of three 5-in. guns, each firing two 
rounds per minute, would be able to discharge 
twelve shots at the torpedo boat before there was a 
chance of her being torpeded. If, however, in lieu 
of the three service 5-in. guns, she was armed 
with three, of the improved Armstrong 4.7-in. 
45-pounders, she could in the same time fire no less 
than seventy-two shots, each gun being capable of 
firing twelve shots a minute. 

Besides the advantage of being able to fire six 
times as often, there is the collateral one of a very 
slight alteration of aim being required in one case 
and a very considerable one in the other. Between 
each round of the 5-in. breechloading gun, the 
torpedo boat would move 340 yards, and the aim 
would have to be correspondingly altered ; while 
between the rounds of the 45-pounder gun, she 
would only move 30 yards, and a very slight altera- 
tion would be required, and a successful shot could 
thus be instantly repeated. 

But although it was the torpedo boat which first 
gave such an impetus to the introduction of the 
quick-firing gun, the weapon has been so largely 
developed in the progress of time that it now holds 
amuch higher position and cannot fail to play an 
important part in encounters between important 

yar vessels in the future. 
(Zo be continued.) 


B.P. = Brown prismatic. 


WORKMEN’S HOUSES; PARIS EXHIBITION. 

Amongst the numerous buildings which are collected 
in the Esplanade des Invalides at the Paris Exhibition 
are two houses which Messrs. De Naeyer and Co., the 
well-known engineers, of Willebroeck (Belgium) and 
Lille, have erected as examples of the workmen’s 
dwellings which have recently been constructed in 
connection with their Willebroeck establishment. 
These houses are of high interest not only on account 
of the general neatness and convenience of their design, 
but also because of the very low cost at which it has 
been found possible to erect them and the easy terms 
on which the workmen are enabled to become their 
proprietors. 

We give on page 511, in Figs. 2 and 3, an elevation 
and plan of the two houses actually erected at the 
Paris Exhibition, whilst above these engravings we 
give a view of a portion of a village street at Wille- 
broeck, showing a number of houses of a similar class, 
It will be seen fron: our illustrations that while most 
of the houses do not differ greatly in size, it has been 
the aim of the designer to give considerable variety to 
the arrangement and external appearance, thus secur. 
ing for each dwelling an individuality which is so pain, 











fully absent from the ordinary rows of workmen’s 
cottages. 

We have said that these houses are remarkable for 
their cheapness. Those at the Paris Exhibition have 
each two rooms on the ground floor (one of them a well- 
fitted up kitchen), two on the first floor, and a good 
attic or storeroom on the roof. Yet the cost of the 
smaller of these houses is put down at no more than 
1600 francs, or say 64/. A house of this class is let to 
a workman at an annual rental of 112 francs, or a little 
under 4/. 10s. per annum, for which payment it 
becomes his property at the end of eighteen years. The 
interest on the capital expended is taken at 3 per cent., 
and the sinking fund at 4 per cent., and Messrs, De 
Naeyer furnish the following Table showing how the 
cost is paid off : 


Sums | 


Sums cat Capital 
Annual Allotted toy toted to! Capital Charges 


Epoch. Payment. — Sinking | Charges Remain- 











| Interest. | Fund. Paid. | ing Due. 
year francs francs _ francs francs | francs 
Ist | 112 48.00 64.00 | 1536.00 
2nd | o2 46.08 | 129.92 | 1470.88 
3rd 112 44.10 197.82 | 140218 
4th | 112 42.06 | 267.76 | 1332.24 
5th 112 39.96 | 339.80 | 1260.20 
6th 112 37.80 | 414.00 | 1186.00 
7th 112 35.48 490.42 1109.58 
8th 112 33.27 569.15 | 1030.85 
9th 112 30.92 650.23 949.77 
10th 112 28.49 733.74 866.26 
llth 112 25.98 819.76 | 780.24 
12th 112 23.40 | 908.36 | 691.64 
13th 112 | 20.74 999.62 | 600.38 
ith 112 18.00 1093.62 506.38 
15th 112 15.18 1190.44 409.56 
16th 112 12.27 1290.00 309.83 
17th 112 9.29 1392.82 | 207.12 
18th 112 6.21 1498.67 | 101.33 
19th 104.36 3.03 101.33 1600.00 | 


| 





Of course such easy terms of payment could only be 
permissible in a district were both labour and materials 
were very cheap, but Messrs. De Naeyer and Co. have 
kindly furnished us with a full statement of the quan- 
tities and cost of labour and materials of one of their 
workmen’s houses (of a slightly more expensive class 
than the 1600 france house referred to in the above 
Table), and this enables an interesting comparison to 
be made with the conditions under which workmen's 
dwellings are constructed in other districts. It is 
unnecessary that we should here give all the quantities 
in detail, but we summarise below the amounts and 
cost of each class of work. The figures are as follows : 

Excavation, including cellar, 17.07 cubie _ francs. 


metres at 0.40 francs per cubic metre 6.83 
Brickwork : 41.71 cubic metres at 

15 francs ... a avs — vee 620165 
Lath and plaster partitions, 10.6 square 

metres at 2 francs a eh nan 21.00 
Mason : Hard bluestone in steps, &c., 

0,252 cubic metres at 130 francs es 32.76 


Mason: Whitestone in string courses 
and dressings, 0.631 cubic metres at 


100 francs ... ae ee aa wie 63.1 
Carpenter: Labour and materials, 2.144 

cubic metres at 70 francs gee ... 150.08 
Tron beams, 237.25 kilogrammes at 0.14 

francs 33.22 


Roofing in tiles (including laths), 22,68 


square metres at 1.80 francs seh 40.82 
Zine gutters, 3.60 metres run at 1.25 
francs ea re ses ex ae 4,50 
Plastering on walls, 232.09 square metres 
at 0.45 francs... ate ees .. 104.44 
Plastering on laths, 58.2 square metres 
at 0.90 francs ‘ ee ne ee 52.38 
Joiner’s work, labour and materials... 542.74 
Rain water pipes, 14 metres at 1.50 
francs ‘s $k ea ssa sae 21.00 
Pointing front, 20.66 square metres at 
0.55 francs sca ibe a5 We 11.36 
Paving passage, &c., 24.77 square metres 
at 1.80 francs... eee ons hiss 44.59 
Cementing floor of cellar, including 
bricks, 13.37 square metres at 2.59 
francs Pe oss oes ee oe 33.43 
Sundries... ahs =e ee a 41.90 
Total ... bat os es 1850.00 


To this may be added the cost of an external closet 
complete, which is put down at 170 francs, making the 
total cost of this house 2020 francs, or say 80/. 16s. 

The system of constructing houses and selling them 
to the workmen on the terms above indicated was 
inaugurated at Willebroeck more than two years ago, 
and early in the present year a hundred such houses 
had been built and occupied. The results of the 
enterprise has been most satisfactory, contributing as 
it undoubtedly does to the comfort of the men and 
developing in them an interest in their homes which is 
beneficial in many ways. 





THE PANAMA CANAL LOCKS. 

Long before the collapse of the Panama Canal Com- 
pany it had become evident to the engineers of the 
ill-fated scheme that the original project of exces- 
sively deep cuttings would have to be abandoned, and 
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that the important differences in level on the line of 
the work would have to be overcome by the adoption 
of a number of large locks ; an alteration that was to 
reduce the excavation from 105,000,000 cubic metres to 
40,000,000. There wereto be seven of these locks in all. 
and the following Table summarises some of their lead- 
ing particulars as at first proposed. 





Number of Lock. Distance from the 


Atastio. Height of Lift. 
miles, | ft. in. 

1 14 | 26 3 

2 23 26 3 

3 27 361 

4 29 | 36 1 

5 35 | 36 «1 

6 38 | 36 1 

7 43 | 36 «1 





It was subsequently determined to modify this plan, 
and to increase the number of locks to ten, at the same 
time reducing the lifts. The contract for this work 
was let to M. Gustave Kiffel, and included not only the 
structural part of the work, which was to be mainly of 
iron, but also the necessary excavation, and the con- 
struction of the locks with all machinery ready for 
use. The contract for the ironwork amounted to 
37,000 tons, of which 25,000 tons were actually 
ordered, and before the works were abandoned 6000 
tons had been shipped to Colon. In addition to this, 
25,009 tons of cement were required, of which a large 
amount had been sent, and 24,000 cubic metres of 
broken stone for the béton had also been despatched. 
That the contractors had made considerable progress 
with their work on the spot, besides the ironwork 
already referred to, will be seen by the subjoined 
Table, which gives the conditions of the work at the 
locks in August, 1888, so far as excavation was con- 
cerned : 














Number Total Work Done to temaining to be 
of Lock. | Excavation. August 25, 1883. | Done. 
| cubic metres cubic metres, | cubic metres 
1 124,000 50,000 | 74,000 
2 127,000 60,000 67,000 
3 126,000 60,000 | 66,000 
4 | 119,000 50,000 69,000 
5 | 121,000 20,000 101,000 
6 | 128,000 40,000 | 88,000 
7 | 116,000 50,000 66,000 
8 | 117,000 | 60,000 | 57,000 
9 | 137,000 60,000 77,000 
0 | 132,000 | 30,000 102,000 
| as Pees enn eRe Sc AN 
Totals ..! 1,247,000 480,000 767,000 
| 


The locks designed and partly constructed by M. 
Eiffel are shown by drawings in the Eiffel pavilion at 
the Paris Exhibition, close to the foot of the tower ; 
these drawings we reproduce on our two-page en- 
graving of this week, from which it will be seen that 
the plan proposed presents many points of bold origi- 
nality, which will doubtless be put into execution on 
some more favourable occasion. The length of the 
lock from centre to centre of caisson chambers is 
652 ft. 2 in., and the clear length of the lock floor is 
584 ft., so that the dimensions are sufficient to allow of 
the admission of the larger types of Transatlantic 
steamers. The section, Fig. 4, shows the form and di- 
mensions of the body of the lock, whichis67 ft. 7in. atthe 
ground level, and 44 ft. 7 in. at the bottom, the depth 
being 68 ft. 1 in. The section shows this excavation in 
the rock; where unfavourable ground occurred the sides 
and bottom would have had to be lined with masonry. 
Fig. 3 is a cross-section at the entrance of the lock, 
which is made with iron caissons recessed into the 
sides and filled with concrete ; at this point the walls 
are vertical and 61 ft. Gin. apart. The ends of the 
lock are closed with floating caissons moving into re- 
cesses made in the side of the lock (Figs. 5 to 8), while 
a turning bridge over each caisson completed the com- 
munication between the sides of the lock. The caissons 
were to be moved to and fro, and the bridge swung, 
by means of hydraulic machinery, the position of a 
part of which is indicated in the plan Fig. 8; capstans 
are also shown for doing the work either with or with- 
out the aid of hydraulics. A very special feature in 
this work is the mode of admitting water to the lock 
and of emptying it. Two lines of mains about 13 ft. 
in diameter are laid in grooves cut in the bottom of the 
lock, and extending from end to end, where the open- 
ings for admission or discharge are controlled by 
valves (see Figs. 1 to 4). These mains are set in con- 
crete as shown, and lie wholly beneath the floor of the 
lock. In the upper side of the pipes, openings occur at 
frequent intervals along their whole length (Figs. 1 and 
2), while in the chambers at the ends they are buried 
beneath the concrete (Figs. 5 and7). Water admitted 
through the openings in these mains fills or empties 
the locks according to the way the sluices are operated. 
Many advantages attend this method, of which one of 
the most important is that the raising or lowering of 
the water level is unattended with any agitation of the 
surface. Although on our illustrations this partially 
completed work appears small, the proportions are 








very large, and it is much to be regretted that the 
financial crists which brought the Panama Canal ven- 
ture to a close, at least for the present, should also 
have prevented the conclusion of these interesting 
works. 





LAUNCHES AND TRIAL TRIPS. 

On Friday, the 4th ultimo, the steamship Aconcagua, 
which has been built by Messrs. John Reed and Co., Port- 
Glasgow, for the Campania Sud Americana de Vapores, 
Valparaiso, went on her trial trip. The Aconcagua is 
360 ft. long, by 40 ft. beam. Her machinery has been 
constructed by Messrs. John and James Thomson, 
Glasgow, and is of the triple-expansion type. During 
the trial the engines worked well and smoothly, and a 
speed of 15 knots was obtained with a full cargo on 
board. 





Messrs. Forrestt and Son, of the Shipyard, Wyvenhoe, 
and Norway Yard, Limehouse, London, E., launched on 
the 8th ult. from their Wyvenhoe yard, a sternwheel 
steamer measuring 80 ft. long by 13 ft. 6 in. broad and 
3 ft. 3in. deep. The propelling machinery is of the com- 
pound surface-condensing type, with cylinders 14 in. and 
26 in. in diameter by 24 in. stroke. The vessel is fitted 
with two sternwheels with feathering floats, and is 
intended for towing barges of light draught on Brazilian 
rivers. 





On Wednesday, the 23rd ult., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, the seventh steamer built by that firm for the 
Hansa Steamship Company of Bremen. The length of 
the vessel in question is 323 ft., breadth 41 ft., and 
depth of hold 27 ft. 6 in. She has been named the 
Rauenthaler. The main engines are upon the tri-compound 
principle, and have been constructed by the North-Eastern 
Marine Engineering Company, Limited, Sunderland. 
The cylinders are 234 in., 37 in., and 64 in. in diameter 
by 42 in. stroke, steain being supplied by two large steel 
boilers working at a pressure of 160 lb. per square inch. 





On the 24th ult. there was launched from the shipbuilding 
yard of Messrs. Robert Stephenson and Co., Limited, a 
steel screw steamer of the following dimensions; Length, 
340 ft.; breadth, 41 ft. 3in.; depth, 28 ft. 1lin. This is the 
third vessel constructed at this yard for Messrs. F. 
Stumore and Co., of London, and has been named the 
Matatua. The propelling machinery consists of a set of 
triple-expansion engines of about 1800 indicated horse- 
power. Mr. H.C. Ashlin, of Messrs, Ashlin and Ashbridge, 
consulting engineers, of London and Liverpool, has 
superintended the construction of the ship and her 
machinery. 





On Friday, the 25th ult., Messrs. Napier, Shanks, and 
Bell launched from their yard at Yoker, the Rajah 
Brooke, a steel screw steamer of about 990 tons, 225 ft. 
by 31 ft. 6 in. by 22 ft. 9in., built to the order of the 
Borneo Company, Limited, of London. The engines are 
triple-expansion of the most improved type, by Messrs. 
Bow, McLachlan, and Co. 





On Friday, the 25th ult., there was launched from 
Messrs. Ramage and Ferguson’s shipyard at Leith, a steel 
screw steamer named the Zamora, which has been built to 
the order of Messrs. James Currie and Co., shipowners, 
Leith, for their Baltic and general trade. ‘The principal 
dimensions of the boat are: Length, 249 ft.; breadth, 
33 ft. ; and depth moulded, 18 ft. 4in. The engines, which 
have also been supplied by the builders, are on the 
triple-expansion principle with cylinders 18 in., 30 in., and 
48 in. in diameter, by 36 in. stroke, supplied with steam 
from a large single-ended steel boiler. 





There was launched on Friday, the 25th ult., from the 
Tron and Steel Shipbuilding Yard of Messrs. Schlesinger, 
Davis, and Co., Wallsend-on-Tyne, a steel screw steamer 
built to the order of the firm of H. C. Christensen, of 
Marstal, through Messrs. Pile and Co., of London 
and Newcastle. Her principal dimensions are as follows : 
Length between perpendiculars, 138 ft. ; breadth moulded, 
22 ft. 3 in. ; depth moulded, 11 ft. 6in. The vessel will 
be rigged as a fore-and-aft schooner, and will be fitted with 
triple expansion engines and steel boiler by Messrs. Hanna, 
Donald, and Wilson, Abbey Works, Paisley. On leaving 
the ways the vessel was named the H. C. Christensen. 





On the 26th October, Messrs. Newall and Co., of 
St. Philip’s Iron Works, Bristol, launched a steel steamer 
for the fruit trade on the River Plate, of the following 
dimensions : Length, 125 ft.; breadth, 26 ft.; depth, 9 ft. 
Gin. This vessel will be fitted by the builders with triple- 
expansion engines and steel boiler of their own make, 
working at 150 Ib. pressure, and indicating 320 horse- 
power. 





On Saturday, a new steel screw steamer for the Clyde 
Shipping Company was launched from the shipbuilding 
yard of Messrs. W. B. Thompson and Co., at Dundee. 
The vessel, which is named the Ailsa Craig, is of the 
following dimensions: Length overall, 362 ft. 10 in. ; 
beam, 44 ft. 6 in. ; and depth of hold, 25 ft. 94 in., the gross 
tonnage being about 3500 tons. The engines are on the 
triple-expansion principle, with cylinders 23 in., 39 in., 
and 63 in. in diameter respectively, with a piston stroke 
of 54 in. Steam is supplied from three single-ended steel 
boilers, working to a pressure of 165 lb. to the square inch. 





A new steel screw steamer for the Norddeutscher 
Lloyds, of Bremen, was launched on Saturday, the 26th 
ult., from the yard of the Fairfield Shipbuilding and 





Engineering Company, at Govan. This vessel, which is 
named the Stuttgart, is of 5200 tons, her principal 
dimensions being : Length overall, 430 ft. 10 in. ; breadth, 
48 ft. moulded ; and depth moulded, 33 ft. The propelling 
machinery is of the triple-expansion type, the cylinders 
being 31 in., 52 in., and 83 in. in diameter respectively, 
and the stroke of piston 4 ft. 6 m. Steam is supplied 
from two double-ended steel boilers, and two single-ended 
boilers, having in all 18 corrugated furnaces, the working 
pressure being 150 lb. to the square inch. 





Satisfactory results have been got by the conversion of 
the compound engines of the screw steamer Strathleven, 
to triple-expansion type. This vessel, which is owned by 
Messrs. Burrell and Sons, Glasgow, was constructed in 
1875, in the yard at Dumbarton, which was then occupied 
by Messrs. Burrell, but is now vacant. The dimensions 
are 320 ft. long, by 36 ft. beam, by 26 ft. deep, with a 
gross tonnage of 2436 tons. The compound engines were 
constructed by Messrs. Blackwood and Gordon, Port- 
Glasgow. The cylinders were 38 in. and 70 in. in diameter 
respectively, and the stroke 42 in., the boiler pressure 
being 70 Ib. In carrying out the conversion, new 
cylinders have been provided, but all the same the old 
engines have been utilised, a third throw being fitted for 
the high-pressure piston. The diameters of the new 
cylinders are 28 in., 37 in., and 62 in., and the stroke of 
course remaining as before. Twonew single-ended boilers 
have been fitted on board. Each is 18 ft. 6 in. by 10 ft. ; 
having six furnaces with corrugated flues, the mean 
diameter being 3 ft. 3 in. The heating surface is 3200 
square feet, and the grate area 100 square feet. On trial 
the maximum speed was 10.76 knots, and the horse- 
power developed was 1200 indicated horse-power, as 
against 1000 indicated horse-power with the compound 
engines, while the speed formerly was 9? knots. The 
coal consumption, it is considered, will be reduced from 
23 to 17 tons per day. 

Messrs. Arch. McMillan and Son, Dumbarton, launched 
on Monday afternoon a sailing ship named (Queen Eliza- 
beth, built by them fcr Messrs. Charles Fulton and Co., 
Nova Scotia. The vessel is 1600 tons register and carries 
2700 tons, her dimensions being 240 ft., by 39 ft. 11 in., 
by 23 ft. 11 in. 

The twin screw steamer Monte Video, built by the 
Ailsa Shipbuilding Company at Troon, and engined by 
Messrs. David Rowan and Son, Glasgow, to the order of 
the Meisagerias Fluvials del Plata, and intended for cargo 
and passenger traffic on the River Plate, went on her 
- trials on Saturday. She has been designed by 

a Climaco Beckar, and the principal feature is her 
light diaught—6 ft. 3 in. when fully loaded—so that she 
will be able to steam 1500 miles up the river. The length 
of the hull is 200 ft.; breadth, 31 ft. ; and depth moulded to 
main deck, 11 ft. Twin triple-expansion engines have 
been provided, the cylinders being 14 in., 22 in., and 36 in. 
respectively, and the piston stroke 24 in. Two single- 
ended boilers, 12 ft. in diameter and 10 ft. long, provide 
steam at a working pressure of 160 lb. to the square inch. 
The grate surface is 103 square feet, and the heating sur- 
face 2500 square feet. On trial the indicated horse-power 
was 595, and the speed 13 knots an hour. 





On Saturday the 26th ult. the Blyth Shipbuilding 
Company, Limited, of Blyth, launched from their build- 
ing yard a new steamer, the Krim, which they have built 
to order for Norwegian owners through Messrs. Pile and 
Co., of London and Newcastle. The Krim is 260 ft. 
long by 36.6 ft. broad, and 19} ft. deep, and has been 
constructed of steel. The engines are of the triple ex- 
pansion type, with cylinders 20 in., 33 in., and 54 in., by 
36 in. stroke, and 1601b. ordinary working pressure, and 
will be supplied by Messrs. Black, Hawthorn, and Co., 
of Gateshead-on-Tyne. 





An addition to the Star Line of Calcutta steamers, 
owned by Messrs. Thomas and James Harrison, Liver- 
pool, was launched from the yard of Messrs. Chas. 
Connell and Co., Scotstoun, near Glasgow, on Monday. 
This vessel, which is named the Capella, is 3200 tons groes 
register, her length being 350 ft.; breadth, 60 ft.; and 
depth of hold, 28 ft. Engines of the tri-compound type, 
to alee 1600 indicated horse-power, have been con- 
structed by Messrs. John and James Thomson, Fin- 
neston, Glasgow. The cylinders are 24 in., 40 in., and 
66 in. respectively, with a piston stroke of 54in. Steam 
is generated in two duub'e-ended boilers at a pressure of 
160 lb. to the square inch. The diameter is 18 ft., and 
the length 16 ft. 


Ascrew steamer built forthe Nippon Yusen Kaisha, of 
Tokio, Japan, waslaunched on Monday from the yard of 
Messrs. Lobnitz and Co., Renfrew. This vessel, which is 
named Musashi Maru, is for passenger and cargo service, 
The dimensions are 300 ft. long between perpendiculars, 
40 ft. beam moulded, and 28 ft. deep moulded to 
upper deck. The engines are on the triple-expansion 
type, with cylinders 24 in., 40 in., and 66in. in diameter, 
and 4 ft. stroke, and are intended to develop 2000 indi- 
cated horse-power. 


On Wednesday, October 30, Messrs. Raylton, Dixon, 
and Co. launched from their Cleveland dockyard a steel 
screw steamer, named the Tunbridge, which has been 
built to the order of Messrs. J. Temperley and Co., 
London and Newcastle. The vessel is of the following 
dimensions: Length over all, 307 ft.; breadth, 40 ft. ; 
depth moulded, 21 ft. 4 in., with a carrying capacity of 
3600 tons. Her engines will be fitted by Messrs. T. 
Richardson and Sons, of 190 horse-power nominal, with 
cylinders 22 in,, 35 in., 59in., by 39 in, stroke, 
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LOCOMOTIVE AND CARRIAGE FOR MOUNT PILATUS RAILWAY; PARIS EXHIBITION. 


CONSTRUCTED AT THE 


SWISS LOCOMOTIVE AND ENGINE WORKS, WINTERTHUR. 

















THE two northern outposts of the Alps, Rigi and 
Mount Pilatus, stand on either side of Lake Lucerne, 
looking down on the pretty town of the same name. 
For several years the former mountain has been acces- 
sible on both sides by rai!way, and has become so 
popular that half a dozen hotels have been erected on 
its summit to accommodate those people who prefer 
mountaineering in a railway carriage to the more 
arduous task of ascending on foot, The success of the 
Rigi Railway caused the Swiss engineers and financiers 
to turn their attention to Mount Pilatus, which holds 
out far greater attractions to the tourist than its neigh- 
bour. In the first place it is 1000 ft. higher, and 
stands isolated, like an advanced sentinel, from the 
Bernese Oberland. Viewed from Lucerne it forms a 
great, gaunt peak of limestone, the gathering point for 
all the storms which come from the north and west 
to maintain or renew the mantle of snow which 
covers the peaks beyond. On all sides there is a 
clear view, except to the east, where the Rigi blocks 
the prospect. On the north lies the cultivated 
country between Zurich and Bale, while west and south 
there is a sea of peaks, among which are the well- 
known names of Finsteraarhorn, Wetterhorn, Jung- 
frau, and Breithorn. From no other spot of the same 
elevation can such a spiendid panorama be viewed, and 
hence it was always a very favourite excursion to those 
who were able to climb 5000 ft. to 6000 ft. But 
it is not every one who brings an alpenstock home who 
is capable of such an excursion, and hence thousands 
of those who made their head-quarters at Lucerne had 
to content themselves with the tamer joys of Rigi. 


| with two horizontal pinions one at each side. 





None of the many systems of steep railways in use | 
in Switzerland afforded any promise of being able to | the carriage being guided entirely by the central rack, 
scale the sides of Mount Pilatus. Yet the project of | at both ends. At the rear end two toothed wheels on 
a railway to the summit was seriously taken up some | vertical shafts gear with this rack, and there are two 
three or four years ago and surveys were made. It} similar wheels at the leading end. All these wheels 
was found that by starting from Alpnach it was pos- | have, in addition to the teeth, tyres which run on the 
sible to construct a line with a mean grade of 42 in 100 base of the rack rail, and centre the vehicle on the road 
(22 deg. 47 min.), and a maximum grade of 48 in 100) (Fig. 1). The rear pinions drive the carriage, and 
(25 deg. 47 min.). A short model line was then made | receive their power from a pair of horizontal cylinders, 
at this inclination and experiments were tried with | which actuate a crankshaft on which is fixed a pinion 
various forms of racks with vertical teeth. It was, | of Delta metal, gearing with a corresponding wheel. 
however, demonstrated that this construction was | This wheel carries with it two bevel wheels, which 
liable to the danger of the pinion mounting the/| drive two vertical shafts carrying the horizontal 
rack, and that it could not be carried out under the re- | pinions. These latter have a diameter of 409 mm. 
quired conditions with safety, At this point Colonel | (16.1 in.), and revolve at about 47 turns per minute 
Kdward Locher proposed the use of two horizontal racks | when the speed of the carriage is one metre per second. 
arranged back to back on a central rail and gearing | The proportions of the wheels are such that the crank- 
This | shaft makes about 180 revolutions per minute. The 
construction was accordingly adopted and locomotives | bevel wheels are mounted loosely on the axis, and are 
were built by the Socicté Suisse pour la Construction | carried round by the large spurwheel between them 
de Locomotives et de Machines 4 Winterthur. In| by means of small balanced levers or beams, which 
a former issue (vol. xliii., page 444) we gave engravings | permit a slight relative motion between the two. This 
of these engines, which were used during the construc- | construction is adopted to compensate for any inexacti- 
tion of the line. Recently some modifications have | tude of execution in the teeth of the rack, and the 
been introduced into the design, and a locomotive of | small difference between the radii of the two sides in 
the latest type is exhibited in the Paris Exhibition ; of | the curved portions. The boiler, of the ordinary 
this we publish engravings on the present and opposite | locomotive type, is placed across the carriage in order 
pages. It will be seen that the carriage and the engine | to avoid any difficulty with regard to the water level. 
are placed on the same frame, the carriage in front (in| The vehicle is furnished with the following brakes : 
ascending) and the motor behind. The whole vehicle is | (1) A compressed air brake ; (2) a friction brake on the 
carried on two axles, upon which it rests at three points, | crankshaft; (3) a friction brake which acts upon the 
namely, at the centre of the leading axle and at the leading pinions, and which can be worked either by 


ends of the trailing axle. The wheels have no flanges, 
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the driver or the guard ; (4) an automatic apparatus | 
which acts upon the upper pinions as soon as the speed 
of descent exceeds 1.3 metres per second (2.9 miles per 
hour). The construction of No. 3 brake is shown in| 
Figs. 1 to4. Upon the two vertical axes A A are | 
keyed, at the lower part, the pinions R R which gear | 
with the racks CC ; at their upper parts are keyed the 
ratchet discs D D. On these discs there are mounted 
loose wheels F F, which gear with worms. The pro- 
portion of the gearing is one to six, and when the 
vertical axis makes 47 revolutions the wormshaft 
runs at 282 revolutions. If the engine is risin 
the ratchets slide over the teeth of the wheel, an 
the wormwheels remain stationary; in the descent, 
however, the pawls take into the ratchet teeth, and 
put both the wormwheels and worm into rotation. 
The body of the worm V V is a hollow cylinder keyed 
upon the shaft L with a feather key, so that it can 
slide endwise to a small extent. This arrangement is 
adopted to compensate for the small variations in the 
teeth of the rack, which are milled out of the steel rail. 
Upon the shaft L is a disc K upon which the brake 
shoes press. It is evident that this form of brake 
requires only a very slight pressure to stop the vehicle, 
and that even when running with the shoes out of con- 
tact, it absorbs a good deal of power by its friction. 
Heating of the disc K is prevented by a jet of water 
which passes through the axis of the shaft L and 
through small openings in the circumference of the! 
disc. At the left-hand end of the shaft L there is 
mounted the regulator of the automatic brake. It 
consists of a disc K' keyed on the shaft, and in this 
disc are two diametrically opposite weights P P. The 
centrifugal force of these weights is counterbalanced 
at the normal speed of the engine by springs. As_ 
soon, however, as the speed of the vehicle increases 
from 1 metre to 1.3 metres per second, the weights PP | 
move outwards and strike the lever N. This, in its’ 
turn, trips the spring 8S, which applies the brake shoes 
as rapidly as is permitted by the cataract Z (Fig. 4). 
All the materials employed for the construction of 








pinions are of crucible cast steel ; the wormwheels are 
of Delta metal; they were all carefully tested at 
the Ecole Polytechnique at Zurich by M. Tetmayer. 
The carriage is divided into four compartments, each 
of which accommodates eight passengers. ‘The floors 
and seats are so arranged that they are practically 


level on the steepest incline. During the three years | 


occupied in the construction of this line, which opened 
on June 4 last, the engines worked without any serious 
wear and tear. The line starts at Alpnach, at an 
elevation of 1440 ft. above the sea, and in the course 
of about three miles it rises to 6790 ft., the time both 
of ascent and descent being about 14 hours. 
The following are the particulars of this most interest- 

ing vehicle : 

Gauge... =, be a ee 81.5 in. 

Diameter of cylinders... sv: 8.66 ,, 

Stroke of pistons 


Diameter of carrying wheels 15.75 ,, 


eS pitch line of toothed 
driving wheels Fe = | 
Wheel base ... ee Sea a) SRS « 
Direct heating surface... a 25.8 sq. ft. 
Indirect Se ee > £ar 
Total a aes — 
Gratearea ... ies ri foe 4.09 ,, 
Steam pressure __... aus * 12 atms. 
Water in the boiler ee _ 1069 Ib. 
fa » tank... eas pa? 1763 ,, 
Fuel ... axe Ag ce et Tie. 
Weight of the carriage body... 2425 _,, 
<3 s+ CORMG  .... 5 65 tons 
o ;, complete vehicle 
with 35 persons ... Ge ee 106 x, 
Tractive force... a a Sh Cs, 
Mean speed... 63 yds. a min. or 2.2 miles an hour. 
Maximum gradient es 8 p.c. 
Radius of curves ... 80 metres 





FIRST-CLASS TORPEDO BOAT FOR THE 
INDIAN GOVERNMENT. 
A FiRstT-cLAss torpedo boat was a short time ago 


Hanna, Donald, and Wilson, who designed and built 

|her in their establishment at Paisley on the River 
|Cart, a tributary of the Clyde. We give on page 
518 an illustration of this craft, and also a view of 
the boiler, while on page 523 appear views of her 
engines. The dimensions of the boat are as follows : 


Length over all ... pe = a es 130 
Depth (moulded) oe ‘aa ne Pe 8 


She is a fine model, floaty a little, and perhaps not 
| quite so keenly cut as some other torpedo boats. Her 
| forefoot is cut away. When fully rigged and equipped 
| with guns, and having coal supply and crew on board, 
the freeboard is 3 ft. 3in. She is built of steel of 
varied. thicknesses, but generally speaking, unusually 
thin ; and the whole of it is galvanised. a 
it is coated with a composition and covered wit 
| ground cork, which not only prevents dampness, but 


| gives to the ‘‘ walls ” of the saloon a more comfortable 
| appearance than they would otherwise have. 


The hull is divided into fourteen water-tight com- 


' partments by transverse bulkheads, and in the larger 


of these compartments there are powerful ejectors for 
keeping the aie dry and in floating trim. At the bow 
there is, as the illustration on page 518 shows, a 
torpedo tube, placed under the deck and projecting 
through the stem with a water-tight door. The 


| next compartment aft is taken up by the ‘‘ quarters” 


for the crew. The forward conning tower occupies 
one of the spaces, and here it may be said that 
from each of the two conning towers, there being 
another aft, the vessel may be completely controlled, 
there being engine telegraphs and connections with the 
steam and hand-steering gear. There is placed in the 
galley a combined dynamo and engine for illuminating 
a powerful search light to be fitted on the deck. In 
the after compartments are fitted the cabin for the 
officers, magazines, &c., steering gear, and a conning 
tower. 

The propelling machinery of the vessel consists of a 
set of triple-expansion engines, the general design of 
which is shown by our illustrations on page 523. The 
power developed is 1000 indicated horse-power. For 
the sake of economising space, as well as for other 
reasons, Joy’s valve gear is fitted to each of the 
cylinders, All the auxiliary engines are separately 
worked. Two sets of Brotherhood’s patent com- 
pressing engines are provided, a combined centrifugal 
pump for the condenser and for pumping the engine 
and stokehold compartments, &c. One of Kirkaldy’s 
condensers is placed in the engine-room. The con- 
densing tubes are of brass, } in. in diameter, and the 
total surface is 900 square feet. The tank for storing 
water is of galvanised steel, and is placed along one 
of the sides of the engine-room, being formed to make 
a seat for the engineers. The engine compartment is 
covered with a water-tight heavy steel covering with 
thick glass ports. 

The boiler is separated from the engines by a trans- 
verse bulkhead with a water-tight door. As shown 
by the illustration on page 518, it is of the locomotive 
type. The length is 15 ft. and the diameter 6 ft. 


, The firebox is made of copper with ordinary bars, The 
' grate surface is 35 square feet, and the heating surface 


1200 square feet, the tubes being of brass and 2 in, 
indiameter. The boiler works to a pressure of 170 lb. 
to the square inch, and forced draught on the closed 
stokehold system is adopted. The fan, which was 


the train are of a superior quality; the driving handed over to the Indian Government by Messrs. _ designed and made by the builders, is 4 ft. in diameter, 
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and makes from 600 to 700 revolutions per minute. 
Across the front of the boiler and along each side are 
ranged the coal bunkers to afford protection. The 
coal-carrying capacity is 30 tons, which would take 
the boat 1500 knots at a sea speed of 9 knots per hour. 
On her voyage to Calcutta she steamed from Aden 
to Culombo with this quantity on board. 

The propeller is of steel and has two blades. The 
diameter is 6 ft., and the pitch 9ft. 6 in. The rudder 
is on the balance principle. Both hand and steam 
steering gear is provided; the latter is of the Pefer 
type. ‘he gearing is fixed to the bulkhead in the 
engine-room, and may be controlled from the deck or 
either conning tower. 

As will be seen from the view of the craft given, 
there is fit‘e:l at each conning tower two torpedo tubes, 
15 in. in diwuncter, revolving on trunnion wheels 
round the tower, so that the torpedoes can be fired on 
either side. Provision has been made for Nordenfelt 
and 3-pounder quick-firing guns; but the number of 
these has not yet been determined, Forward there 
is a windlass and anchor gear. Water-tight scuttles 
are fitted to each compartment. The deck is con- 
structed of steel. 

The vessel before leaving the Clyde was carefully 
tested, both as to manceuvring and steaming capa- 
bilities, with satisfactory results. The speed attained 
was considerably over 21 knots. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—There was quite a flutter of 
excitement in the pig-iron market last Thursday morning. 
The advance in the prices of manufactured steel and the 
continued heavy withdrawals of iron from the warrant 
stores were unusually satisfactory. Scotch warrant iron 
ran up in price 74d., to 55s. 114d. per ton, early in the 
forenoon, but 2d. of that gain was lost before the close of 
the market. ‘‘ Bears” came in at the opening of the 
afternoon market, and pressed prices down 64d. per ton 
of which 2d., however, was recovered, and business close 
with buyers at 55s. 64d. per ton cash—being still an 
advance of 24d. per ton on the previous day’s close. A 
net gain of 10d. per ton was mow on the price of Cleve- 
land iron. It was in hematite iron that the most interest 
centred, At the opening the quotations went bounding 
up to the extent of 2s. 04d. per ton, the smartest rise for a 
long time back ; but in the afternoon half of the early 
fain was lost, and the closing quotation was 1s. 34d. over 
that of the previous day. This advance made a total 
gain of 3s. 6d. per ton on the price of hematite iron 
in four days, while the advance on Cleveland iron was 
23. 8d. per ton, and on Scotch iron only 10d. per ton. 
The closing settlement prices were—Scotch iron, 55s. 6d. 
per ton ; Cleveland, 53s.; hematite iron, 66s. per ton. 
Kriday’s market was less excited, but the tone was very 
strong. In warrant iron the buying was more regular, 
and prices had a very steady advance. The quotations 
for Scotch iron went up to 56s. 14d. per ton cash, being 
an advance of 64d. over the previous cok close, and 14d. 
over the highest quotation recorded during the greatest 
excitement on Thursday. In the afternoon sient 
from the south were very strong, when prompt, it was 
said, was simply unobtainable. Hematite iron was in 
renewed demand, and sellers asked 67s. per ton cash at 
the close. The closing settlement prices were—Scotch 
iron, 56s. 14d. per ton; Cleveland, 58s. 74d. ; hematite 
iron, 66s. 74d. per ton. Monday was another day of greet 
excitement in the pig-iron market, and the biggest ad- 
vances in price yet recorded in the warrant market took 
place. Good trade reports, coupled with larger ship- 
ments, heavy reductions in stotks, and some further 
advances of from Is. to 2s. 6d. per ton in the prices of 
makers’ iron, all tended to make a lively market. The 
price of Scotch iron was run up Is. 6d. per ton in the 
forenoon, and 8d, further in the afternoon, or a total rise 
of 2s, 2d. per ton on the day. Cleveland iron was in 
special favour, and the price mounted up 3s. 14d. per ton 
in the forenoon, and 3d. more in the afternoon, a total of 
3s. 44d. on the day. The total rise in the price of hema- 
tite iron was 2s. 9d. per ton. The settlement prices at 
the close sensedlaieee iron, 58s. 3d. per ton; Cleveland, 
57s. ; hematite iron, 68s, 74d. per ton, so that while there 
was a difference of 11s. 44d. between the price of hematite 
iron and that of Scotch iron, the difference between the 
prices of Cleveland and Scotch iron was only 1s. 3d. per 
ton, which was a most unusual condition of things. Yes- 
terday’s market was also very excited, and not since the 
panic in 1879 has there been such violent fluctuations in 
the price of warrants. The market is now largely in the 
wed, of outside speculators, whose vays of working are 
rather mysterious. Business in Scotch warrant iron was 
done at 59s. cash per ton, being an advance of %d. from 
the previous day’s close ; thence the price mounted up to 
60s. 44d., marking a gain of 2s. 14d. per ton. Heavy 
selling set in, and the price declined 1s. 6d., of which 1s. 
was afterwards recovered, but near the close there was a 
drop of 8d. per ton. Cleveland «ron was also very 
irregular in price, but there was a net gain of 104d. per 
ton on the day. The fluctuations in the price of hematite 
iron were very great. At one time the quotations had 
mounted up 3s. 14d. per ton. At the close the settlement 
prices were—Scotch iron, 59s. 3d. per ton; Cleveland, 
57s. 104d. ; hematite iron, 72s. per ton. The market was 
much less excited to-day. Prices were somewhat irregular 
in the forenoon, Scotch fluctuating between 59s. 3d. and 
59s. 9d. cash per ton, but at the close of the forenoon 
market the quotation was the same as that of yesterday 
afternoon. <A fair amount of business was done. At the 








afternoon market business was done at 59s. to 59s. 4d. 
per ton cash for Scotch iron, the close peing sellers 4d. 
per ton less, for Cleveland 58s. per ton, and for hematite 
iron 72s. 3d. per ton. There are now 86 blast furnaces in 
actual operation, one having been relighted at Gartsherrie 
Iron Works. At this time last year there were only 82 
blowing. Eight are making basic iron, 26 are working on 
hematite ore, and the remaining 52 are making ordinar 
iron. Last week’s shipments of pig iron from all Scotch 
ports amounted to 9084 tons, as compared with 8662 tons 
in the corresponding week of last year. They included 
720 tons for the United States, 1596 tons for Canada, 403 
tons for Australia, 300 tons for France, 200 tons for Italy, 
1770 tons for Germany, 999 tons for Belgium, 125 tons 
for Spain and Portugal, smaller quantities for other 
countries, and 2508 tons coastwise. ‘lhe stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores yester- 
day afternoon stood at 984,933 tons, against 987,760 tons 
yesterday week, thus showing for the week a reduction of 
2827 tons. 

Shipments of Machinery, &e., from the Cindc. — The 
foreign and colonial shipments of machinery, &c., from 
the Clyde reported last week, included the following: 
Locomotive engines of the value of 19,510/., for Sydney, 
Natal, and Chili; marine engines, sugar-crushing, tea- 
preparing, and other machinery, valued at 27 ,9201., 
chiefly for Calcutta, China, Sydney, Trinidad, Demerara, 
Java, Rouen, Manilla, and Hong Kong ; sewing machine 
yarts, of the value of 10,640/., chiefly for Stockholm, 

uen, Bordeaux, Oporto, Gothenburg, Cadiz, and India ; 
blooms, billets, plates, bars, sheets, and other steel goods, 
valued at 8500 ., and the destinations being New York, 
Canada, China, Sydney, Trinidad, and Bilbao; pipes and 
other castings, plates, bars, sheets, tubes, sleepers, bridge- 
work, and miscellaneous iron manufactures, of the total 
value of 53,770/. 

Malleable Iron and Stecl.—It is difficult to keep pace 
with the advances in the prices of malleable iron and 
steel, which are going up with a bound every few days. 
Malleable iron bars have advanced 10s. per ton this week, 
and are now selling at 7/. 15s. per ton. For steel the 
prices now ruling are: 8/. per ton for angles, 8/. 10s. for 
other bars, 9/. for ship plates, and 10/. per ton for boiler 
plates, 


The Coal Trade.—The coal trade is firm, and there has 
been a further advance of price since this day week of 
about 3d. per ton on shipping qualities. At the same 
time the export business in coals is limited, as shippers 
cannot obtain cargoes in view of the unsettled state of 
the labour market. The prices at Newcastle, compared 
with those here, favour shipments going from the north- 
east coast. In the case of Ayrshire coals, offers have 
been refused by shippers because they can purchase New- 
castle coals at the same price as Ayrshire, and obtain 2s. 
a ton more for the Newcastle coals in the foreign market. 
Splint coal here is very firm, there being a great demand 
for use at the iron works. The following are to-day’s 
prices, free at ship in Glasgow harbour : 

F.o.b. per Ton. 


Ss, a. S. a. 
Splint Se ree esi . 10 9toll 0 
Main coal ... ae ae ny 9 0.,, 0 
Steam Ss ae Bae sco ONG OS 


ee aoe SO 
Ayrshire coal, 9s. 6d. f.o.b. at Ayrshire ports. 


Miners’ Wages.—The ironstone miners in the employ- 
ment of Messrs. William Baird and Co., at Kilsyth, 
Lugar, and Nitshill, are to get an advance of 10 per cent. 
on their present rate of wages, the same to commence on 
November 1. The Lanarkshire Coalmasters’ Association 
held a meeting to-day to consider an application from the 
miners for an advance of wages. It 1s stated that the 
Lanarkshire colliers have this year received advances 
amounting to 274 per cent. generally, and that in some 
cases the advance has been still greater. The Stirling- 
shire coalmasters have asked a conference on an early day 
with representatives of their workmen to consider the 
wages question. It is thought likely that the conference 
will be held in Glasgow. The Fife coalmasters and repre- 
sentatives of their miners held a conference in Dunferm- 
line, the chief business at which was the consideration of 
a proposal from the men for an advance of 15 per cent., 
but the mineowners would only agree to an advance_of 
5 per cent. on November 12 and a similar advance on De- 
cember 1. Those rates have also been notified to the 
Clackmannan miners. It is scarcely probable that the 
terins will be accepted by the workmen in either county. 


New Shipbuilding Contracts.—Messrs. Morton and Wil- 
liamson have placed with Messrs. William Denny and 
Brothers an order for a large fast paddle steamer for 
Australian waters. <A light-draught paddle steamer has 
just been ordered of Mr. D. M. Casein , on South 
American account. Messrs. James Currie and Co., Leith, 
have ordered two light-draught steamers for} the Baltic 
trade from local builders—Messrs. Ramage and Ferguson, 
and Messrs. Morton and Co. The vessels are to measure 
228 ft. by 35 ft. by 15 ft. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Advances in Iron and Steel.—A stiff upward movement 
in the prices of iron and steel continues. Throughout the 
whole of last week quotations were advancing, until for 
hematites 72s. to 74s. per ton were realised, forge iron 
fetched 56s., and foundry 58s. per ton. This state of 
things has continued into this week, and a further rise of 
1s. 6d. has to be chronicled on the above prices. In the 
manufactured iron trades a rise is shown of another 2s. 6d. 
per ton, making bars 7/. 12s. 6d.; B, 8. 2s. 6d.; and 








BB, 8. 12s. 6d. ; for some better class brands of the 
latter 9/. being required. Many of the iron-producing 
houses are refusing to book further, as their books are full 
of orders which will occupy them for three months to 
come. Iron and steel sheets and hoops are in stiff 
request. The demand for Bessemer steel for every de- 
scription of work continues on the increase, and prices 
have again been put up, making Bessemer billets 6/. 15s. 
at works and special for high-class purposes, 8/. 10s. 
Siemens has advanced in a similar ratio, and converters 
have more orders on hand than they can fulfil. This shows 
an advance of 10s. per ton within a week. 


Inerease of Wages in the File Trade.—The file grinders, 
file forgers, and single-hand forgers recently made a 
demand for the return of the 10 per cent. wages conceded 
by them in 1883. This has now been allowed by the 
masters. The trade is in a very prosperous condition, 
notwithstanding the fact that manufacturers have had 
to reduce the discount on their goods owing to the ad- 
vances in wages, steel, and fuel; very large orders for files 
on Government account are now held in this district. 


Agricultural Implement Trade.—The Leeds, Sheffield, 
and district houses, so largely engaged in the manufac- 
ture of agricultural implements some time ago, joined in 
the movement of the Ipswich, Grantham, Lincoln, and 
other centres for a universal rise of 5 per cent. on the 
heavy department of trade. There is now an agitation 
for increasing the lighter goods by 5 or 10 per cent., and 
local houses will join in a conference on the subject which 
will be held at an early date. The whole of the manufac- 
turers concerned are acting in a body. 


Government Orders.—The War Office continues to send 
heavy orders to Sheffield houses, principally for gun 
forgings, and Messrs. 'T. Firth and Sons, Limited, have 
received further work for gun material. This firm has 
again been successful in passing another batch of armour- 
piercing projectiles at Shoeburyness. They were 13.5 in., 
made of chrome steel, and the largest ever tried in 
England. They were accepted after a single trial, the 
results having been so excellent that it was not considered 
necessary to fire a second round. This is a saving to the 
War Office of a large sum in testing. Messrs. John 
Brown and Co., Limited, have delivered the first of the 
propeller shafts for Her Majesty’s ship Blenheim, which 
i be the most powerfully engined of any English war- 
ships. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
very large attendance on ’Change, and business was brisk. 
The market opened very firm with No. 3 Cleveland pig at 
57s. 6d. per ton for prompt f.o.b. delivery. Telegrams 
from Glasgow showed affairs in the Scotch centre ver 
strong, and the Cleveland market became very palin | 
Prices bounded up rapidly, and 58s. 6d. was realised for 
No. 3, and many sellers would not part with this qualit 
under 58s, 9d., which was the price of Middlesbrough 
No. 3 warrants. Later in the day information received 
from Glasgow was not quite so encouraging, and the 
Middlesbrough market eased slightly in sympathy with 
Scotland. No. 3 was reported to have chengaa hands at 
58s. for prompt delivery. Stocks continue to decrease at 
a very great rate. On Monday night Messrs. Connal and 
Co., the warrant storekeepers, had in stock at Middles- 
brough 162,821 tons of pig iron, being a decrease of 5275 
tons on the week. Shipments of pig iron from Middles- 
brough are extraordinary, having reached this month over 
100,000 tons, notwithstanding the fact that Scotland is 
at present taking very little iron from Cleveland. East 
coast hematite pig irdén is 70s. to 72s. 6d. per ton for 
mixed numbers of makers’ iron. There is a capital 
demand for all classes of manufactured iron and prices 
are improving considerably. Plates are now 71. 15s. per 
ton and bars are realising about that figure also. Steel is 
in much better request and quotations are a great deal 
higher than those reported a week ago. Buyers now 
freely offer 8/. 5s. for ship-plates and experience consider- 
able difficulty in obtaining them at that figure ; sellers 
bigs very unwilling to do business at anything under 
Engineering and Shipbuilding.—In engineering there is 
great briskness, especially amongst the marine builders, 
and producers are heavily pressed for delivery. Ship- 
builders have more work on hand than they know what 
to do with, and inquiries are very numerous. Most of the 
firms in the North have orders on their books which will 
keep them in full swing during the whole of next year, 
and many shipbuilders will not accept further contracts 
at present, as they find it quite impossible to obtain suffi- 
cient material to execute those they have. It is rumoured, 
however, that one or two firms have taken extensive new 
orders during the past few days. 





NOTES FROM THE SOUTH-WEST. 

Wages on the Rhymney Railway.—The platelayers em- 
a pe by the Rhymney Railway Company, at a meeting 
held at Caerphilly on Tuesday, unanimously decided to 
apply to the directors for an increase of 1s. per week, and 
to discontinue work at one o’clock on Saturdays, instead 
of at four o’clock, as at present. 


Model Lodging-Houses at Newport.—The sanitary com- 
mittee of the Newport Corporation has given its sanction 
to plans which have been submitted on behalf of a com- 
pany which has been recently incorporated for the purpose 
of erecting model lodging-houses in the town. The plans 
have been prepared by Mr. E. A. Lansdowne. The first 
building will be erected on a site in Dock-street, and will 
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cost between 3000/. and 40007. The premises will have a 
frontage of 142 ft., and will be nearly 50 ft. in height. 
The main walls will consist of Pennant stone r-lieved by 
buff bricks. The building will be commenced at once. 


Coal Shipments at Barry.—Last week’s coal shipments 
at Barry amounted to 59,550 tons. Coke was also ex- 
ported to the extent of 1349 tons. 


Cardiff.—The steam coal trade has presented, if any- 
thing, a quiet tone. Business is, however, expected 
shortly to regain its activity. The best qualities have 
made 13s. 3d. to 13s. 6d.; good dry coal, 12s. 3d. to 12s. 6d.; 
and Monmouthshire, 11s. to 1ls. 6d per ton. The house 
coal trade has shown little change ; No. 3 Rhondda has 
made 11s. 3d. to 11s. 6d. per ton. Coke and patent fuel 
have continued in steady demand. The iron and steel 
trades have remained active. Heavy section steel rails 
have made 5/. 15s. to 6/. per ton; light section ditto, 
6/. 17s. 6d. to 7/. per ton. 


The Electric Light at Cheltenham.—A special meeting of 
the Cheltenham Town Council was held on Monday, to 
sonsider whether an application should be made to the 
Board of Trade for a provisional order, authorising the 
council to supply electricity for public and private 
purposes within the borough, and, if deemed expedient 
to do so, to enter into contracts with any company or 
person for the execution and maintenance of works for 
the supply of electricity ; and further to consider whether 
the council should refuse its consent to grants of pro- 
visional orders to all the parties who have given notice of 
their intention to apply for such orders. Mr. G. Norman, 
chairman of the Electric Lighting Committee, of the 
council, proposed that an application be made to the 
Board of Trade for a provisional order by the council, 
and that the consent of the council should be refused to 
grants of orders to private companies. He remarked that 
the only question the council had now to consider was 
whether the light should be introduced by itself or by 
private speculation. Mr, Neale proposed an amendment 
in favour of allowing the light to be introduced by a 
private company. Mr. Neale ultimately, however, with- 
drew his amendment, and the original resolution was 
carried, 

The ‘“* Blonde.”—On Tuesday the sheathed armed cruiser 
Blonde, of six guns, was launched from Pembroke Dock- 
yard, in the presence of a considerable number of spec- 
tators. 

The Severn Tunnel.—The Bristol Chamber of Commerce 
has received an intimation from the officials of the Great 
Western Railway to the effect that the directors have 
decided to apply for powers for the construction of a line 
from Avonmouth to the Severn Tunnel. 








New Soutu WEtsH Rattways.—The New South Welsh 
Railway Commissioners have determined to proceed with 
the work of duplicating the Illawarra Railway from 
Hurstville to George's Dives, and from Sutherland to 
Waterfall. 





Water Suppty oF MELBOURNE.—Professor Katz, who has 
been instructed to make an analysis of the water of the 
Yan Yean, from which Melbourne derives its water 
supply, has not yet completed his task ; but the Victorian 
premier has received an intimation that thus far the pro- 
fessor’s investigations have not by any means justified 
alarming statements which were put in circulation recently 
with regard to the condition of the river. This intima- 
tion must not, however, be regarded as final and con- 
clusive, 





THE VirGintA DEVELOPMENT CompANy.—A company 
is being formed under the above title for the purpose of 
establishing and encouraging mining and manufacturing 
industries in the State of Virginia, U.S.A. The mineral 
industries of South Western Virginia, in particular, have 
increased enormously during the past six years, and 
under the stimulus of the capital to be supplied by the 
above company, an even more rapid development is 
anticipated in the future. The capital of the company 
is fixed at 5,000,000 dols., in shares of 100 dols. each. 
Of this amount 1,000,000 dols. is preferred stock, bearing 
interest at 6 per cent., the remaining 4,000,000 dols. being 
common stock, 20 per cent. paid. Subscriptions for the 
yet unissued shares, were opened yesterday, and appli- 
cations wili be received up to the 4th inst. by Messrs. 
Vivian, Gray, and Co., 10, Throgmorton Avenue, 
London, E.C. 





THE “ Bartimore.”—On the occasion of a trial trip just 
made by the United States cruiser Baltimore, the engines 
were run at full speed for four hours under the manage- 
ment of the contractors, the results attained being re- 
corded by American Government engineers. The Balti- 
more has twin screws, is 335 ft. long over all, 484 ft. beam, 
and draws 194 ft. of water when fully loaded. On the 
occasion of her trial the steamer did not have her guns 
and stores, but was loaded to the same displacement as 
she would have shown if fully equipped. The designs of 
the Baltimore were obtained from England and provided 
for engines to develop 10,500 horse-power indicated. The 
Navy Department, in letting the contract, did not reduce 
the size of the engines, but only required the develop- 
ment of 9000 indicated horse-power developed during a 
trial of four hours. The trial was made with forced 
draught on the closed stokehold system, the air pressure 
varying from 2in. to 2.7in. of water. Picked coal 
(Pocahontas bituminous) was used in the furnaces. The 
official report of the trial has not yet appeared, but it is 
reported that the average horse-power indicated was about 
10,300, in which case the contractors will receive a bonus 
of 26,0002, 





MISCELLANEA. 


THE Paris Exhibition is to close on the 6th inst., when 
the last grand evening féte will take place. 


The deepest borehole in the world is said to be that at 
Schladebach, near Leipsic. The hole here is 5735 ft. deep, 
and took six years to put down. 

Mr. Gustav Lindenthal is preparing a model of his 
proposed bridge of 2800 ft. span over the Hudson. The 
model will be 35 ft. long. 


_ The Physical Society will in future meet at 5 o’clock on 
Friday evenings in place of 3 o’clock on Saturday after- 
noons as heretofore. 


According to Messrs. Krupp, compound armour plates 
of medium quality require 10 per cent. more energy to 
pierce than iron plates of the same thickness, and 20 per 
cent. more when the plates are of the best quality. 


Four ironclads of 10,000 tons displacement each are to be 
built at Kiel for the German navy. The vessels will be 
about 350 ft. long, and will have a speed of from 17} to 
18 knots. The cost of each is estimated at 475,000’. each, 
and German material is to be used exclusively in their 
construction. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending October 
20, amounted, on 16,121} miles, to 1,383,0710., and for the 
corresponding period of 1888, on 16,0004 miles, to 
1,334,245/., an increase of 121} miles, or 0.7 per cent., and 
an increase of 48,826/., or 3.6 per cent. 


Mr. D. S. Macnair, Ph. D., F.C.S., &c., has been ap- 
—— by the trustees instructor of chemistry in the 

eople’s Palace Technical Schools, London. Dr. Macnair, 
who has proved himself to be an excellent teacher and 
also capable of carrying on original research, was very 
highly recommended by Sir Henry Roscoe and by Pro- 
fessor Emil Fischer, of Wiirzburg. 

The Admiralty have asked for tenders for the supply 
of modern triple-expansion engines for the Hercules, 
armour-clad, to develop on trial 8500 horse-power with 
forced draught, and 6000 horse-power with natural 
draught. The maximum power will thus be nearly 2000 
horses in excess of the power of the trunk engines with 
which the ship is now Ktted. The present armament will 
be retained. The refit will be carried out at Portsmouth. 


At the close of 1888 there were 156,082 miles of railroad 
in the United States, of which 7028 miles were built 
during the year. The number of locomotives in service 
was 29,398; passenger cars, 28,252; and freight cars, 
1,005,116. This is an increase during the year of 1548 
locomotives, 1388 passenger cars, and 48,485 freight cars. 
In the Dominion of Canada at the same date there were 
12,701 miles of line, with 1657 locomotives, 1912 passenger 
cars, and 44,009 freight cars. 


From the report of the British Consul at Bilbao just 
issued it appears that this port has a good chance of re- 
covering its former celebrity as a shipbuildin port, which 
was lost on the introduction of iron ships. ire vessels 
are now being built there for the Government by the firm 
of Rivas, Palmer, and Co. The present prosperity of the 
town is mainly due to the iron ore trade, as during the 
past five years upwards of 18 million tons of ore have been 
exported, 70 per cent. of which came to the United 
Kingdom. 


The Barossa, the third-class protected cruiser which 
was built at Portsmouth, and has been engined by Messrs. 
Palmer, Jarrow, went on her trial trip last week. The 
Barossa is of 1580 tons displacement, and her engines were 
expected to indicate 1900 horse-power with open stoke- 
holds and 3000 horse-power with forced draught. At the 
trial the horse-power reached 2125 or 225 above the con- 
tract, whilst the speed attained was 14.925 knots. The 
engines ran at 175 revolutions per minute, and the trial 
passed off in a perfectly satisfactory manner, the coal con- 
sumption being 2.3 lb, per indicated horse-power per hour. 


The Americans have recently had another try at making 
a breechloading mortar of cast iron. The result of the 
trial has been just what might have been expected, the 
weapon flying to pieces at the twentieth round. The 
charge used was less than that used in testing a steel- 
hooped mortar of the same diameter, 12 in., and the pres- 
sure as shown by the gauge was but 12 tons per square 
inch. An examination of the fragments shows that no 
fault can be attributed to the metal of which the gun was 
constructed, which was perfectly sound and of good 
quality. 

Mr. Zipernowski, the well-known electrical engineer, 
has constructed an electrostatic motor. The fact that 
one Holtz machine could drive another was discovered 
many years ago by Poggendorff, but Mr. Zipernowski 
uses a high-tension current, either continuous or alter- 
nating. His machine is a modified Thomson quadrant 
electro-motor, and, with a current at an electromotive 
force of 1000 volts, a rapid rotation is set up, the best 
results being got with a continuous current. The above 
experiments are interesting, though it is unlikely that 
the apparatus will ever be of much practical value. 


The snowfall in the Sierra Nevada section of the Central 
Pacific Railroad averages 63 ft. per annum. In this sec- 
tion, which ranges from 4160 ft. to 7017 ft. above the sea 
level, it has been found impossible to keep the line clear 
during the winter with any form of snow plough tried. 
The consequence is that no less than 37 miles of snowshed 
have been built over the line, of which 30 miles are prac- 
tically continuous. Though one difficulty is got rid of by 
this system another has arisen in its place, as these sheds 
require the most careful watching in summer to prevent 
them catching tire. Each is patrolled day and mght by 








watchmen, but in spite of their vigilance upwards of a 
mile of such shedding was destroyed by a fire this year. 
On the whole the lot of a permanent way inspector in this 
region can hardly be considered a happy one. 

Amongst those who have worked out the problem of 
procuring aluminium by electrolysis, M. Minet is one of 
the most successful. The electrolyte used by him is a mix- 
ture of from 30 to 40 per cent. of cryolite, with from 60 to 
70 per cent. of common salt. This mixture fuses at a com- 
paratively low temperature, and does not volatilise as does 
the chloride of aluminium. In practice an electromotive 
force of above 5 volts is required at the terminals of the 
bath, and one-third the weight of the cryolite is obtained 
as aluminium. As cryolite is comparatively expensive, 
M. Minet has invented a method, in which the fumes of 
fluorine escaping from the bath are made to act upon 
alumina or cae, which is thus converted into the 
fluoride. With this arrangement to produce 1 part by 
weight of the metal, 1.5 parts of aluminium fluoride, 2 of 
alumina, and 1 of common salt are required. In practice 
one horse-power hour is required to produce 4 lb. of 
aluminium, the theoretical yield being § lb. 


It has hitherto been ordered that war vessels on 
passage shall be driven at a speed which has been expe- 
rimentally ascertained to be the most economical with 
regard to fuel. Butas, in the mean time, machinery has 
undergone great changes, and forced draught has been 
applied even when working nominally under natural 
draught, a new classification has become necessary. The 
Admiralty have accordingly ordered that * ys of ships 
on passage shall for the future be distinguished as ‘* ordi- 
nary,” ‘‘with despatch,” and “with all despatch.” 
Under ordinary speed the engines are not to be worked 
at a power exceeding one-fifth of the specified power 
with natural draught ; “‘ with despatch” the engines are 
not to be worked at a power exceeding two-fifths of their 
natural draught power; while ‘‘ with all despatch” the 
may be worked with the highest power attainable with 
natural draught. An alteration to the above effect is to 
be made in the Queen’s Regulations. 


A new ironclad for the Chilian Government will shortly 
be launched by the French company of the Mediterranean, 
and it claims to realise the ideal of offensive power sufti- 
cient for running fights, and of defensive strength 
adequate to the contest of large armoured vessels, while 
at the same time it has but a moderate displacement. 
The ship is to be named the Arturo Plat (Arthur Platt), 
after the captian of the Esmeralda, who was killed in the 
engagement off Iquique in 1879. Its length will be 325 ft. 
and its breadth 60 ft. Its displacement will be 6800 tons, 
and its normal speed, with a horse-power of 8600, 17 knots. 
The armament of the ship is exceedingly formidable. 
The central redoubt is composed of four turrets, each con- 
taining a gun workable by hand, and not exceeding 
23 tons in weight, which is capable of piercing at 100 
yards a plate of 18in. of iron. There are four other 
turrets, each containing two guns of smaller calibre. The 
ship also carries four guns for rapid firing, eight mitrail- 
lenses, and four tubes for discharging torpedoes. 


The last report of the directors of agriculture in the 
Madras Presidency describes a scheme of the Government 
for making the peasantry acquainted with modern agri- 
cultural implements. A travelling show of implements is 
organised and sent out into the country districts. This 
was first attempted on a definite system in 1886, and has 
since been followed up. Last year a show visited parts of 
Coimbatore, Salem, and North Arcot districts, and would 
have proceeded further if it had not been stopped short 
owing to the prevalence of cholera in the latter district. 
It commenced at Coimbatore at the end of June, and 
ended at Sholingur on September 7. It was in direct 
charge of the assistant director for part of the time, and 
was, when he left it, carried on by an agricultural in- 
a. The results were generally satisfactory, and 
the ryots admitted, as others at other times cull olen 
places have admitted, the efficiency and completeness of 
the work done by the ploughs exhibited before them, 
but made three objections to them as practical implements 
for India. These were their high cost, the difficulty of 
repairing them locally, and their heavy draught. ‘The 
last is not a solid objection, for in the case of the smaller 
ploughs the draught is not more than the ordinary cattle 
of the country can easily manage. To remove the other 
objections the Government cannot do much ; the first is 
the business of the manufacturer, the second of the ryot 
himself. All that Government can do it has done in pro- 
curing facilities in first-class workshops in Madras for the 
free instruction of village blacksmiths in the art of repair- 
ing their ploughs, and in permitting district officers to act 
as intermediaries between the ryot and the manufacturer 
in procuring ploughs and other implements or parts of 
them.” An inquiry was instituted during the year re- 

arding the extent to which ploughs sold in the southern 
districts during the continuance of the travelling show of 
1886 were used. It appeared that out of 250 purchased, 
205 were used. 





CanapiaAn Trape.—The trade report of Canada for the 
last year shows that her dealings with the United States 
are heavier than those with Great Britain. Canada sold 
to the United States in 1888 merchandise to the value of 
42,572,065 dols., and to Great Britain goods to the value 
of 42,094,984 dols., showing an excess of sales to the 
United States of 500,000 dols. The imports from the 
United States were 48,481,848 dols., or 9,000,000 dols. 
greater than those from Great Britain. The volume of 
trade with Great Britain—imports and exports—-was 
smaller in 1888 than in any year since the formation of 
the Canadian Federation in 1867, while the transactions 
with the United States were larger than in any preced- 
ing year, except 1882 and 1883, 
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FIRST-CLASS TORPEDO BOAT FOR THE INDIAN GOVERNMENT. 
CONSTRUCTED BY MESSRS. HANNA, DONALD, AND WILSON, ENGINEERS, PAISLEY, 
(For Description, see Page 515.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
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Society oF ENGingEERS.—Monday, the 4th November, at the 
Town Hall, Westminster. A paper will be read on ‘‘ Modern Gas 
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at 7.30 p.m. precisely. 
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when the following paper will be read: ‘‘On Metal Mining,” by 
Upfield Green, F.G.S. The chair will be taken at 8 p.m. 

CuemicaL Society.—Thursday, November 7th, at 8 p.m. ‘The 
Isolation of a New Hydrate of Sulphuric Acid Existing in Solu- 
tion,” by S. U. Pickering. ‘‘ Further Observations on the Magnetic 
Rotation of Nitric Acid of Hydrogen Chloride, Bromide, and Iodide 
in Solution,” by Dr. W. H. Perkin, F.R.S. ‘*On Phosphoryl Tri- 
fluoride,” by J. E. Thorpe, F.R.S., and F. T. Hambly. ‘On the 
Acetylation of Cellulose,” by C. F. Cross and E. Bevan. ‘ On the 
Action of Light on Moist Oxygen,” by A. Richardson. ‘“ Anly- 
dracetophenonebenzil and the Constitution of Linius Lepidens,” 
by Drs. Jupp, F.R.S. and Klingeman. 

Tue JUNIOR ENGINEERING Socigty.—On Friday, the 8th inst., at 
the Westminster Palace Hotel, at 7.45 p.m., a paper will be read by 
Mr. Walter E. Silly ‘‘ On the Modern Marine Boiler.” 
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THE RAILWAYS OF NEW SOUTH 
WALES. 

THE railways of New South Wales have occupied 
a prominent place in our columns during the last 
few years. lt cannot be said that this distinction 
was due to their merits, or that they furnished 
subjects for commendation. On the contrary, on 
every occasion that we have had cause to notice 
them it was to call attention to some unsatisfactory 
feature in their management. Each time the 
fringe of the veil which enshrouded their working 
was lifted some act was shown which betrayed the 
evil influences at work. First we exposed the 
practice of attaching impossible conditions to ten- 
ders, in order to throw orders into the hands of 
local firms. Then came the dispute between the 
locomotive superintendent and the minister, the 
latter working in alliance with the tramway super- 
intendent. These incidents, important as they 
were in themselves, became infinitely more so 
when regarded as symptoms of a vicious state of 
affairs pervading the entire railway management 
of the colony. It became evident that politics, 
and not science, formed the motive which moulded 
the railway policy. This, of itself, ought to be no 
disadvantage, since honesty is as necessary for ulti- 
mate success in the affairs of state as it is in private 
life. Unfortunately the duration of party govern- 
ment is usually short, and voters are often so blind, 
that the fruits of honesty are neither seen nor 
appreciated before the wheel of Fortune turns, and 
the opposite party enters into the enjoyment of 
the harvest which their opponents had the cost of 
sowing. It is quite possible for science and politics 
to enter into partnership, with the happiest results, 
if the former dictates the policy and the latter finds 
the means to carry it out. Unfortunately, science 
was allowed very little voice, and had to stand idly 
while its unscrupulous partner mismanaged matters 
in its name. But, as we have said, so much light 
was shed upon the railway department in odd ways 
that the more intelligent colonists got an inkling of 
the true state of affairs. The result was the exist- 
ing commissioner, with his superior, the Minister of 
Public Works, was superseded by a Board of Com- 
missioners, consisting of three members, of which 
Mr. E. M. G. Eddy, late of the Caledonian Rail- 
way, was the able chief. As soon as the com- 
missioners entered upon their duties they found 
the state of affairs so bad that they seem to have 
hesitated to declare their full extent, fearing lest the 
report should be regarded as exaggerated, and 
should cause a revulsion in the healthy current of 
opinion which had set in. It is no light matter to 
ask a Parliament for 1,357,6781. for new rolling 
stock (6461. a mile), to supply lines already sup- 
posed to be thoroughly equipped, and to add a 
further request for 380,160/. for putting 240 miles 
of the permanent way (15901. a mile) into a safe 
condition. Seeing that the number of inhabitants 
in the colony was only 1,060,000, the amount 
required was about 34s. per head of men, women, 
and children, or say 8/. 10s. per average household. 
At this juncture Mr. Price Williams happened to 
land in the country, and the commissioners very 
wisely availed themselves of his services to make 
an inspection of the whole of the rolling stock. 
This report fully confirmed the views they had 
adopted, and when it was presented to the colonial 
Parliament at the end of last July, it created the 
greatest sensation. We have already printed an 
abstract of it (see page 304 ante) and shall not now 
enter into it further than to explain that Mr. Wil- 
liams found that there were 429 locomotives on the 
line ; of these 5 had been there over thirty-two 
years, 29 over twenty-two years, 34 over fifteen 
years, and 100 over ten years. Further, many of the 











more modern engines had covered a mileage which 
entitled them to be regarded as old engines. Yet 
in spite of this long service and hard work, scarcely 
anything beyond ordinary repairs had been executed, 
and practically no reconstruction had taken place. 
The result was that 116 locomotives were practically 
worn out and worthless ; that 175 others needed an 
expenditure of 149,625/. to render them thoroughly 
efficient ; while the remaining 138 could be rendered 
serviceable for a time longer at a cost of 63,4801. 
The state of the carriage and wagon stock was 
equally unsatisfactory, the total money required to 
put the whole into proper working condition being 
1,357, 6781., as already stated. 

Mr. Price Williams’ examination was not confined 
to the rolling stock, and his first report was fol- 
lowed, a fortnight later, by one relating to the 
permanent way. As this extends over 2000 miles 
he could not inspect the whole of it, but confined 
his attention to those parts of the different lines 
which are in the least satisfactory state. These were 
from Granville Junction to Goulburn, 120 miles 
78 chains ; from Goulburn to Cootamundra, 119 
miles ; from Cootamundra to Albury, 133 miles 
17 chains ; from Granville Junction to Bathurst, 
130 miles ; and the Great Northern line, 119 miles. 
In the first section, Granville to Goulburn, where 
there are three continuous miles of 1 in 30, the 
whole is laid with iron rails, with the exception of 
about 174 miles where new steel rails have been 
laid in the old chairs and on the old sleepers. Of 
the iron rails 10$ miles have been in the road thirty 
years and upwards, 16} miles from between twenty- 
five and twenty-six years, and 74} miles for periods 
between nineteen and twenty-two years. Altogether 
at the end of last year there were 102 miles of line 
on the main road from Granville to Goulburn 
where the iron rails had been in for periods exceed- 
ing nineteen years. There are numerous rock 
cuttings on the line, and in these there is little or 
no ballast under the sleepers, so that with the great 
speed attained by the express service between 
Sydney and Melbourne, both rails and sleepers are 
pounded on a rock foundation. The bvallast itself 
seems to be of unsuitable material, while the small 
amount of attention it receives is evidenced by the 
fact that Mr. Price Williams records the presence 
of thick dark lines of axle-box grease trailing along 
the ballast for miles together without a break. On 
such portions the inspection yielded frequent notes 
like the following: ‘‘ Rail ends badly crushed ;” 
‘road very much out of line ;” ‘‘ flat place in middle 
of rail ;” ‘‘ outer rail in curve very much down ;” 
‘* bad ballast ;” ‘‘ insufficient ballast ;” ‘‘no bottom 
ballast ;” ‘‘bad top.” In some places an occasional 
worn-out iron rail had been taken out, and had been 
replaced with a steel rail, thus emphasising the 
irregularities of the line. The saving feature of 
the road is the ironbark sleepers, which are of 
splendid material and have withstood the violent 
treatment to which they have been subjected 
wonderfully well. 

In the section Goulburn to Cootamundra, 119 
miles, over one-half the rails have been in the road 
from fourteen to fifteen years, and the remainder 
from twelve to thirteen years. Only 9} miles, 
situated in the graded portions of this line, which 
were laid with iron rails fourteen years since, have 
been renewed with steel rails in detached pieces. 
In the section Cootamunda to Wagga Wagga, a 
curious fact comes to light. In 1878 and 1879 
there were laid 55? miles of iron rails at a time 
when steel rails were to be had in England 
at the same price as iron, namely, 4l. 10s. a 
ton. No explanation is given of this; possibly 
the rails were in stock at the time, and were used 
in the interest of penny-wise-and-pound-foolish 
economy which seems to have dictated the entire 
policy of the line. The keeping up of the dividends 
seems to have been the sole object kept in view. 
As long as expenditure could be charged to the 
capital account it was permitted, but the revenue 
seems to have been regarded as sacred, so that it 
might swell the budget of the Public Works De- 
partment. Of course this system defeated itself, 
the badly kept road needed endless attention, the 
worn-out locomotives were always being patched, 
while the antiquated carriages rendered railway 
travelling a kind of penance. 

From Granville to Bathurst the whole of the up 
line, as far as Penrith, was relaid with steel rails in 
1886. In the down line 12 miles (out of the 20) are 
of iron rails which have been in the road from 
twenty-two to twenty-nine years. From Penrith 
to Springwood (14 miles) the line has been rerailed 
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with steel, and between Springwood and Locksley 
(824 miles) 184 miles have been rerailed with steel. 
Of the remainder of the road to Bathurst (78? miles) 
the iron rails which were laid in 1868 and 1870, 
and between 1872 and 1876, are still in the road. 
The age of 11? miles of the permanent way varies 
from twenty-five to twenty-eight years, 27 miles 
from eighteen to twenty-one years, whilst 28? miles 
range between fifteen and sixteen years. Alto- 
gether there are 67} miles of way, which with the 
exception of occasional replacements, have been in 
the road over fifteen years. Mr. Price Williams 
recommends a very extensive amount of reballast- 
ing, and in addition he suggests the re-railing and 
re-sleepering of numerous short sections where the 
wear has been the heaviest. In addition, however, 
to allthis he sets forth that the line from Granville 
Junction to Cootamundra should be entirely 
renewed with 80 Ib. steel rails, new sleepers, and 
fresh ballast, at a cost (allowing for old materials) 
of 380,160]. The line from Cootamundra to Wagga 
Wagga should also have its 55} miles of iron rails 
renewed, the cost to come out of revenue. 
Concurrently with the report we have noticed, 
there was presented to the colonial Parliament a 
second on the same subject by Mr. J. Angus. The 
same lines are dealt with, and also a very consider- 
able length which Mr. Price Williams had not time 
toinspect. Mr. Angus brings a strong remonstrance 
against the system of putting new steel rails into 
the old chairs. He points out that a large amount 
of material is needed annually for the repair of 
existing lines, and that this is best provided by selec- 
tion from that removed in the renewal of those roads 
which have the heaviest traftic. By this arrange- 
ment the express routes are kept in splendid order, 
while the less important lines are well maintained, 


and are kept of even quality all through. It is a 
remarkable feature of the New South Wales 


Government railways that they are most deficient 
in stores. Mr. Price Williams notices this, and Mr. 
Angus calls attention to it again and again in such 
remarks as this, when referring to sections of 50 to 
70 miles in length: ‘‘ No sleepers; a few rails in 
stock ; small materials, nil.” Mr. Angus found the 
ballasting bad in nearly every case, and he makes 
very large demands for new sleepers. Crushed 
rails abound, and large numbers need to be taken 
out and replaced, not with steel as has been the 
practice, but with iron rails obtained by relaying a 
part of the section completely and using the best: of 
the materials where required. The fencing seems 
to be bad everywhere, and 15 per cent. of it needs 
to be renewed at once. The urgent repairs de- 
manded by Mr. Angus are the relaying of 674 miles 
of line, 171,300 new sleepers, and 160 miles of 
fencing. 

The members of the New South Wales Parlia- 
ment can no longer plead ignorance of the ways in 
which their railway affairs have been conducted. The 
whole matter has been exposed in a way that does 
not need any technical skill to understand and which 
carries conviction with it, in spite of the special 
pleading of the parties responsible for the present 
state of affairs. It is perfectly evident that every 
exertion has been made to increase the returns, 
and that the service has systematically starved 
for the sake of showing a good revenue. If it 
could be argued that the difticulty were merely a 
question of bookkeeping, and that the large sums 
which are now to be spent had really been saved in 
past years and added to the general revenue of 
the country, the matter would not be so very 
serious. Buta glance into the accounts, as far as 
they exist, show that the sums spent over repairs 
would, under a good system, have served to keep 
the rolling stock and permanent way up to a 
reasonable degree of efficiency. The cost of loco- 
motive repairs and renewals per train mile in New 
South Wales have been approximately as follows : 








Year, Wages. Material, j Total. 
da, | d. 
1878 1.5 | 4.4 
1879 1.5 4.3 
1880 | 11 3.8 
1881 { 8 | 3.3 
1882 eS 2.9 
1883 6 2.7 
1ss4 8 3.0 
1885 1.0 3.3 
1886 ao 3.7 
1887 * i 3.8 








Against this may be placed the following average 
of eighteen years on English railways : 














— , Wages. | Material. | Total. 
: | 

Great Northern Railway as 1.45 1.5 | 2.95 
London and Yorkshire Railway 1.4 1.4 2.8 
London and South-Western Railway 1.5 1.5 3.0 
Manchester, Sheffield, and Lincoln- 

shire Railway .. ae aie so} 26 1.6 3.25 
Midland Railway.. ee ee 1.8 3.5 


These Tables show at a glance how little has been 
spent on material for the renewal of colonial loco- 
motives, Naturally material is a little dearer at the 
antipodes than here, on account of freight, and yet 
only .96d. has been spent on it per train mile 
against nearly 1.6d. here. Labour is, of course, 
much dearer than in England. Fitters, pattern 
makers, and boilermakers receive 10s. 6d. a day and 
labourers 7s., or nearly double what they can com- 
mand here. The average cost for wages per train 
mile has been 2.56d., which would be about equiva- 
lent to 1.4d., reduced to English standards, or 
about the same as expended by the Lancashire and 
Yorkshire Railway Company. But the latter com- 
pany worked an equivalent value of new material 
into its locomotives, while the New South Wales 
railways only used .96d. worth of material for the 
same expenditure of labour. Either the labour 
was very inefficient or it was employed in patching 
up worn-out engines ; the state of the plant shows 
that the latter hypothesis is the correct one. 

When we turn to the money expended on perma- 
nent way the case is even worse. The cost of the 
maintenance and renewals of the permanent way 
of the New South Wales Government railways, 
including the whole of the staff and office charges, 
has averaged during the past ten years (1878 to 
1887) 228l. per mile. Of this, material has cost 411. 
and labour 187]. A large proportion of the main- 
tenance, Mr. Price Williams tells us, is attributable 
to the new lines opened during these ten years, 
which have averaged 144}? miles per annum. Tak- 
ing the Great Northern (England) Railway as a 
means of comparison, it is found that the cost per 
mile of single line, now that it has been laid with 
steel rails, is: Wages, 76.91.; materials, 45.91. ; 
engine hire, 4.21. ; and staff and oftice charges, 101. ; 
or total, 136.61. If we double all the wages to bring 
them up to New South Wales rates and add the 
engine hire, we get 178l., and the comparison then 
stands thus : 

Labour. Material. 
£ £ 


New South Wales Railway 187 41 
Great Northern a 178 45.9 

Thus the Great Northern actually spends more 
per year and per mile over the renewal of its 
splendid road than the colonial railways have done 
over old iron-laid lines with their tremendous 
inclines, eight-chain curves, and battered rails. Of 
course the English traftic is by far the heavier of 
the two, and yet, thanks to the steel rails and the 
system of keeping everything in capital order, the 
expense for labour is both actually and relatively less 
than in New South Wales. It may help to soften 
the annoyance that the colonists will feel in voting 
the large sums required to put their railways into 
order, to know that their maintenance expenses 
will be much reduced when the road has been 
renewed. As matters stand they are now paying 
rates which ought to give them efticiency of a very 
high quality, and yet their plant and road are of 
the most unsatisfactory description. The cause is 
plain ; the object of their rulers has been to put 
forth satisfactory financial statements in order to 
please the people ; to do this they have starved the 
railway service until it has fallen into such a state 
of decrepitude that it will need a far greater sum 
than the aggregate of the so-called savings to restore 
it to a healthy condition. It would be easy to 
assume a high moral tone in speaking of such con- 
duct, were it not that the recollection of home 
affairs restrains us. Our railways, fortunately, are 
beyond the control of Government, but our armyand 
navy are not, and how often have their resources 
been attenuated in the interest of the budget? Ifa 
people living under a democratic government will 
not look after their own affairs, it is quite certain 
that their politicians will not do it for them. 





THE WORKING OF SECONDARY 
RAILWAYS. 

THE construction and working of economical 
railways in districts that do not furnish sufficient 
traflic to: support railways of a standard type, have 
received much more attention on the Continent than 
in this country. They vary in importance from the 





ordinary surface tramway, worked by power, to lines 
which differ only from those of the main system by 
being of a lighter construction and controlled by 
less elaborate management. The modes of traction 
in use of such secondary railways formed the subject 
of a paper read by M. G. Michelet, director of the 
General Company of Secondary Railwaysin Belgium, 
at the meeting of the International Railway Congress 
at Milan in 1887, and also at the recent meeting 
held in Paris in September last. The conditions in- 
volved in the successful working of such light rail- 
ways are not very simple, and involve many con- 
flicting elements. The traftic is generally meagre, 
so that the most stringent economy is always 
necessary, both in construction and in working. 
The former necessity prevents any considerable 
outlay in works, so that existing roadways are 
frequently made use of, with sharp curves 
and heavy gradients, in ascending which the 
adhesion available with the light engines employed, 
is insufficient ; trains—at least passenger trains— 
have to be numerous, and in passing through streets, 
the escape of smoke and steam is prohibited, 
noise is forbidden, and very special precautions have 
to be taken for the safety of passers-by, and 
especially of children. In addition to these difti- 
culties, lines connecting one town with another, or 
with important villages, have to accommodate a 
very irregular traftic, relatively heavy at a certain 
time, and absolutely insignificant at others. 
Naturally in the consideration of all these difti- 
culties, the question of the most suitable motive 
power is one of the most important, and many 
different systems have been experimented upon 
and adopted with more or less success. Light 
locomotives of an ordinary type are considerably 
employed, and the Belgium Company for the con- 
struction of engines and rolling stock for Chemins de 
Fer Vicinaux do a large business in this specialty; 
a very ordinary type of engine has a tractive 
power of from 3500 lb. to 5500 Ib., a weight of from 
13 to 20 tons, and a capacity for passing round 
curves of 130 ft. radius ; such engines can haul a 
load of from 15 to 20 tons up a gradient of 1 in 18. 
This means of traction finds, however, its principal 
application on railways that approximate more or 
less closely to those of the main system ; they are 
not well adapted for passing through towns or other 
populated centres on account of the noise, smoke, 
and dust inseparable from their working. The 
Rowan steam carriage, of which several were built 
about 1887 for the Société Nationale des Chemins 
de Fer Urbaines in Belgium, promised to give good 
results ; it was designed especially for a light 
line about six miles long running out of Brussels, 
and having a series of gradients of 1 in 27. In this 
system the motor and carriage are on one frame, 
the former being placed in front; the boiler is 
vertical, and the cylinders are 9.05 in. in diameter, 
with a stroke of 13 in. ; the diameter of the wheels is 
29.53in., and the normal speed obtained is 12.5 miles 
an hour, the tractive power over the line being equal 
to the attached carriage and two supplementary 
ones ; each of these is divided into two compart- 
ments first and second-class, and will hold fifty pas- 
sengers, thirty-eight seated and twelve standing on 
an outside platform ; there is also some accommo- 
dation for baggage. Usually the steam car is 
worked singly, the supplementary vehicles being 
attached only when the traftic is heavy. These 
trains can pass around 65 ft. curves, and up grades 
of 1 in 15: their total weight, including forty-five 
passengers and 1 ton of baggage, is 16} tons. This 
compares very favourably with a train giving the 
same accommodation, but hauled by an ordinary 
16-ton locomotive, the total weight of which is 
27.5 tons. The latest information on this mode of 
working is thus summarised by M. Michelet in his 
recent communication to the Congress: ‘‘ The 
Rowan steam carriage, which is capable of hauling 
one or two extra carriages, appears able to do good 
work on lines with light traflic and moderate 
gradients. The length of the railway offers no 
obstacle to its working, as it does with certain 
other motors, such as those actuated by hot water, 
compressed air, or electricity, and which only store 
up a limited amount of energy. Careful trials with 
the Rowan motor are being conducted in Paris as 
well as Brussels, and there is reason to hope that . 
useful applications will be found for this system on 
some secondary lines.” It would not appear, there- 
fore, that the experiment commenced in 1887 was 
pushed forward with as much energy as was at first: 
intended. 

Electric traction, which appears to have found a 
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large and successful application in the United 
States, has also been considerably tried in Belgium, 
and sufficient experience had been obtained ‘there 
in 1887, to enable practical results to be recorded. 
In 1886 the Société des Tramways Bruxellois com- 
menced a series of trials on one of their lines going 
from the Pare Leopold to Uccle, a distance of 
about 7000 yards, and presenting a profile with 
many gradients, one of which, for a length of 1500 
yards, was of 1 in 20. This line is partly urban 
and partly vicinal and is divided into two sections ; 

that from the Pare Leopold to the Place Royale, 
and that from the Place Royale to Uccle. On the 
first section are curves 65 ft. radius with gradients 
1 in 38 ; the total length is 5400 ft. It was on this 
section that the electric traction trials were carried 
on, and a charging station was established for the 
purpose at the Rue Juste-Lipse, near the Parc 
Leopold. In the station there were placed two 
60 horse-power engines and boilers, and all the 
necessary arrrangement for dealing with the accu- 
mulators ; a third engine and boiler were alsoplaced 
there in reserve. Dynamos to the number of four 
were employed for the production of current ; each 
of them absorbed 25 horse-power, and furnished 
current of 30 ampéres and 500 volts. Each carriage 
was furnished with four batteries of accumulators, 
weighing 825 lb., or about 1.5 tons in all. Each 
battery of accumulators was contained in a box open 
at the top, and containing twenty-seven cells 
coupled in tension ; each cell was formed of fourteen 
plates, seven positive and seven negative, coupled 
in quantity. The plates were 6.8lin. by 6.69 in. 
and .118 in. thick, weighing about 2 1b., and con- 
taining 43 per cent. of active material in six hundred 
recesses ; the plates were of lead with a slight ad- 
mixture of mercury and antimony The work of 
charging the accumulators occupied eight hours, 
sixteen batteries being charged at a time, divided 
into two series of eight in tension. By means of a 
special commutator, the conductor could couple the 
four batteries in pairs, either in quantity or in 
tension ; he could also reverse the motor. From 
the commencement of the trials the one-half of the 
daily service was worked in this manner, thirty-two 
batteries completing the equipment for four vehicles, 
replacing 72 horses ; or when working at full power 
the installation replaced 144 horses. The cars held 
thirty-two persons, sixteen seated and sixteen stand- 
ing on the platforms. The weights to be moved 
were as follows : 





Tons 

Car ses wee as w- = 00 
Motor and gearing ves os oe oes .530 
Accumulator .. - aa ea ... 1.500 
Thirty-two passengers 2.240 
Total .. 7.620 


This weight was carried on two axles, the diameter 
of the wheels being 24.80 in. ; the motors were driven 
at from 800 to 900 revolutions. The cost of installa- 
tion, the value of land and building not included, 
were as follows : 


£ £ 
Two boilers : ae 600 
Foundation, erection, ke... 128 
Filter a Ses sb — 72 
Chimney ... ams ne 170 970 
Two steam engines es ee 920 
Foundations, pipes, erections, 
Ce ay as sas 510 1430 
Four dynamos, belts founda- 
tions, &c. 1220 
Appliances for charging accu- 
mulators é : we 380 1600 
Total ... nee ae he 
Carriage ... a a = ais we SOO 
Motor... eae as re dea aca 
Gearing . re as co ae 
Commutator, cables, ke. is a an ae 
Lamps, &c. eg re oad she us 8 
Total per car ... bes se ... 860 


For each car there were required : four batteries 
in operation, four in process of charging, and two 
in reserve, costing altogether 340/., so that the total 
cost of each vehicle equipped was as follows : 


Car Se me mre abs 360 
Accumulators .. wie “a AY are 340 
Fixed plant... avs — ses sa 400 

Total .. aaa ae Fas -- 1100 


The two years’ experience obtained with this 
plant has not been so encouraging as was hoped, 
and the results have led the directors of the 
company to restrict rather than extend their 








use. Unexpected and frequent difficulties occurred | which we illustrate 


in working, and the accumulators have given a 
great deal of trouble from rapid wear and deteriora- 
tion ; the electric service has, for some time, been 
restricted to the Rue de la Soi fora length of about 
a mile, on which the steepest gradient is 1 in 27 ; 
the consumption of current on this gradient exceeds 
40 amperes, equal to 3.3 ampéres per kilogramme 
for the plates. With the existing installation the 
cars run 26 miles without the accumulators being 
recharged, they then have to be removed and 
replaced by fresh ones. After a duty of from 4000 
to 5000 miles the accumulators are worn out and 
have to be renewed; the cost of maintenance works 
out to 1d. a kilometre. During the year 1888, the 
total mileage made by the electric cars was 65,000, 
and the expenses per mile were as follows : 


d. 
Depreciation of accumulators _ ... Sea 1.440 
Salaries, maintenance, &c. ae fed 465 
General expenses ... te i 1.584 
Maintenance of accumulators... Se 1.600 

Total . ive rr 5. “5.089 


The above hn not include the salaries paid to 
the conductor ; the cost works out slightly in excess 
of traction by two horses. The reason why better 
results have not been obtained appears to be due to 
the accumulators being discharged too quickly, 
during the ascent of the steeper gradients, and to 
the irregularity of discharge generally. This diffi- 
culty could be avoided by the use of heavier plates, 
but this is impossible for want of room to stow 
them. There should not, however, be any insur- 
mountable obstacle to bringing about the necessary 
modifications, especially as improvements are being 
made in the construction and efficiency of accumu- 
lators. In Paris, as well as in Brussels, electric cars 
are in use, and with considerable success ; on the line 
from the Madeleine to Levallois a good arrangement 
for stowing the accumulators has been adopted ; they 
are placed at each end of the vehicle in special com- 
partments, so that one of the great difficulties in 
the Brussels installation-—that of want of space— 
is removed. No figures are given as to the results 
of working in Paris. 

The central rack railsystem hasfound a large appli- 
cation on railways wherethe gradients are so steep as 
to preclude any possibility of ascending them unless 
by this means or by rope traction. Many of these 
lines are wholly devoted to tourist traftic and are 
not therefore worked during the winter ; there are 
a number, however, devoted to the transport of 
freight as well as of passengers. Several good 
examples are to be found in the United States, but 
the following list, with a few exceptions, refers to 
railways in Europe. 


Ruling 

Name of Railway. ap heel ing Gradient. 

: * per cent, 
Vitznau-Rigi tae i 1870 25 
Kahlenburg-Vienne __... 1872 10 
Schwabenberg-Pesth ... 1872 10 
Arth-Rigi ... ee eee 187 21 
Rio de Janeiro... = 1882 15 
Drachenfels eas ane 1883 22 
Langres.... be ae 1887 17 
Pilate As nae aa 1889 48 


These are all tourist or strictly passenger lines ; 
the following are freight railways, most of them 
not being worked wholly with a central rack rail, 
which is introduced only in those sections where 
the gradients are too steep to be surmounted by 
simple adhesion : 


Ruling 
: Date of Con- : 
Name of Railway we Gradient. 
struction. per cent. 

aa es -Berne .. 1870 10 
Norschach- Heiden Se 1874 9 
Wasseralfingen eee 1876 8 
Riiti-Zurich oT - 1877 10 
Laufen-Berne _... aS 1878 6 
Olerbanstein ‘ _ 1880 10 
Stuttgart-De »gerloch fe 1884 17 
Blankenburg-Tanne __... 1885 6 
Puerta-Caballo- Valencia 

(Venezuela) — 8 
Bolan Pass (Afghanistan) 1888 4 
Brunig (Lucerne to Inter- 

laken) pee 1888 + 
Fribourg- Neustadt See 1888 a 


The Mount Pilatus line, opened only a few 
months since, is undoubtedly the most remarkable 
of all these railways, by reason of the difliculties 
attending its construction, its excessive gradients, 
and its considerable length for a mountain line. 
It is 14,600 ft. long, and there is a difference of 
level between its terminal stations of 5350 ft. ; the 
gauge is 31.50 in., and the engine and carriage 





on page 514, weigh 10.5 
tons; the accommodation in each train is for 
28 passengers. The Vitznau-Rigi, one of the 
earliest of this class of railway, is also the best 
known ; it is 42 miles long, and overcomes a height 
of 4290 "ft, the steepest gradient being 1 in 4; the 
cost of construction and equipment was 91,830/. 
It is open only for 4$ months in the year, the 
season beginning on the Ist of June and ending 
on the 14th of October. The following figures 
summarise the traffic and general results for four 
years ending 1882, the latest year for which it 
would seem the particulars are available : 





1. Train service : 1879. 1880. 1881. 1882, 
Passenger trains ... 2,192 2,240 2,374 2,742 
Mixed * aes 184 202 202 98 
Freight a as ec 5 20 40 
Service a $e 164 94 122 132 

Totals... .. 2,540 2,541 2,718 3,012 





Train mileage 10,684 10,742 11,342 12,570 
2. Traffic: 


Numberof passengers 71,139 78,452 79,288 84,941 








Tons of freight... es 792 728 638 

3. Receipts : £ £ £ £ 
Passengers a a 13,574 ‘ae 14,784 
Luggage... ia iss 373 az 320 
Freight oe as ies 505 ea 414 
Miscellaneous es _ 946 as 1,095 
Totals 14,048 15,398 15, 468 16,613 

4. Expenses: 

ana, — tes 605.76 544.00 
Road ad r ... 1145.44 689.32 
Workin a .. 1055.84 1121.08 
Working traction ... 2358.24 3256.00 
Miscellaneous .. 3029.56 3283.84 
. 604.00 800.00 
Totals 8798.84 9694.24 


The total receipts for 1882 : being 16,613/., and the 
expenses 96941., the percentage of the latter was 
58.3 per cent. ; the traction expenses per train 
mile amounted to about 5s. 2d. per mile. The 
Rigi Railway must therefore be a profitable under- 
taking, as the traffic on it increases year by year. 
The railway from Blankenburg to Tanne in the 
Harz district is a good representative line of this 
type, applied to freight as well as passenger service. 
It was opened in 1885, and is 50 miles in length; the 
lower sections have grades sufliciently easy to be 
worked by adhesion, but there are long lengths 
with 6 per cent. inclines, where it is necessary 
to use a central rack rail; the radius of the 
smallest curves is about 150 ft. Gross loads of 
120 tons are carried up and down this line at 
a speed of about 12 miles an hour; the mean 
train loads in summer are 97 tons, the paying load 
consisting on an average of 17 passengers and 39 
tons of freight; four or five trains run in both 
directions every day, the gauge is normal and 
engines weighing 55.9 tons are employed. 

The Francq system of fireless locomotives has 
found a considerable and generally successful 
adoption on many secondary railways. In those 
employed, the capacity of the reservoir is usually 
70.6 cubic feet, and water is supplied to them from 
fixed stations, brought to a temperature by the 
injection of steam, corresponding to a pressure of 
60 lb. The energy thus stored up is utilised for 
actuating the mechanism of the engine. There is 
a large number of locomotives of this type in regular 
service ; thus in 1887, the light railway between 
Reuil and Marly employed 6; that of Lille-Roubaix 
19; Lille-Turcoing 10; Batavia and Kramat (the 
Indo-Netherland Tramway Company) 23, and so on. 
The dataavailable of this last undertaking areinterest- 
ing, as the system ‘s certainly not worked under the 
most favourable conditions in so remote a place. 
The figures given refer to a total mileage of 1,316,000 
made by the twenty-three engines in service ; of 
this mileage, 373,000 was made in 1886-87, when 
the coal consumption was equivalent to 14 lb. per 
mile, and the running expenses to 7d. a mile ; the 
maintenance of rolling stock and engines during 
the same period was 4.50d. per mile. The cost of 
traction on the line from Reuil to Marly- le- Roi is 
5.23d. per train mile ; this line is about 5.7 miles 
in length, and 4 ft. 84 in. gauge; it is toler- 
ably level, and the curves easy, so that the condi- 
tions of working are favourable. The engines 
employed weigh 8.7 tons, including 1.9 tons of 
heated water ; the diameter of the cylinder is 9.05 in., 
and the length of stroke 9.84 in. ; there are four 
wheels coupled, 29.53 in. in diameter. The cost of 
fuel is about 16s. a ton, and the consumption 
nearly 22 1b. per.train mile. The total expense of 
5.23d. per mile is made up as follows : 
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5 22 
d. 
Staff ... RP 1.616 
Fuel and stores ; 2.560 
General maintenance 650 
Miscellaneous .989 
Total 5.815 


The so-called funicular system, in which very 
steep and short inclines are worked by ropes and 
cages, either with winding engines or counter- 
balances, are numerous on the Continent. Two 
typical installations of this class are those from 
Lyons to Croix-Rousse, and another from the same 
city to Fourviéres. Both lines are necessarily 
straight and of very limited length ; that of Croix- 
Rousse is 1600 ft. long, and has a rise of 229 ft. ; 
the trains run at five-minute intervals, and the 
journey occupies three minutes. Each cage is 
independent of the other, being worked with a 
separate engine of 150 horse-power ; automatic 
brakes are attached to the vehicles in the event 
of a rupture of the cables, which have a work- 
ing strain of 9 tons. The Lyons-Fourvitres line 
is on a larger scale ; it is 2696 ft. long, with a rise 
of 318 ft.; it is worked with a speed of 780 ft. 
a minute, and the journey lasts seven minutes. 
The train is made up of a carriage able to contain 
100 people, and a truck large enough to receive a 
wagon and two horses, with a load of 4 tons. The 
gradient for the lower 1300 ft. is 1 in 5.4, and for 
the remainder 1 in 17 ; over 2000 ft. are made in 
tunnel. Midway of the incline is a station served 
both by the trains before mentioned, and by sup- 
plementary wagons holding 40 passengers, and 
employed chiefly to balance the system on the vary- 
ing gradients; the engine used is of 240 horse- 
power. The trafic for a recent year amounted to 
1,736,121 passengers, 1737 tons of freight, 3886 
vehicles with one horse, and 482 with two horses. 
The cost of working during the year referred to was 
5585/., and the cost of constructing and equipping 
the line was 140,000]. Of another type, of which 
many examples exist, is the incline at Lucerne, in 
which both cars are attached to a rope that 
passes round a system of pulleys at the top; the 
ascending car is hauled up by loading a tank in the 
car at the top of the incline with water, which is 
discharged when this reaches the bottom, and the 
ear that has been raised is filled in a similar manner. 
When a plentiful water supply exists, this is the 
cheapest mode of working. 

Other systems that have been applied to the 
working of secondary railways, are those employing 
compressed air by M. Mekarski, as at Nantes 
and in New York, the caustic soda engine of M. 
Honigmann, electric traction by currents transmitted 
through the rails, as at Bessbrook and Moedling, 
or by cables, as between Frankfort and Offenbach, 
petroleum motors, and cable-worked roads ; the 
latter system has been so largely described in our 
columns that it is unnecessary to refer further to it 
on the present occasion, When the electric trac- 
tion system, by transmitted current, is in suc- 
cessful working on the underground railway that 
jvins the southern suburbs with the City, it will be 
by far the most important and interesting example 
existing of electricity applied to the working of 
secondary railways. 








VERTICAL DISTRIBUTION OF TEMPE- 
RATURE IN THE ATMOSPHERE. 

Tue vertical distribution of temperature in the 
atmosphere has been investigated in balloon ascents 
and upon mountains. Observations made on moun- 
tains and at elevated stations have shown that the 
upper is colder than the lower atmosphere. Ob- 
servations made in balloon voyages have added 
much information on this subject, for which it is 
very difficult to obtain data, though they are press- 
ingly required for the study of the physics of the 
atmosphere. In balloons, observers are isolated 
from the surface of the earth ; on mountains there 
is always continuity of ground. The ground, how- 
ever, is most influential in changing the tempera- 
ture of the air. The two methods of research are, 
therefore, radically dissimilar ; and their observa- 
tions should be discussed separately. Both may 
lead to similar results and laws, but not necessarily. 
The air over mountains must be modified by the 
ground, probably up to at least 1000 ft., justas the 
air over plains is affected by the ground, though 
not to the same intensity. The investigation of 
the vertical distribution of temperature, therefore, 
resolves itself into the consideration of the thermal 





phenomena in free air, in air on land slopes, and in 
air within 1000 ft. of the ground. 

Sir J. Herschel discovered the law that for great 
heights in the free atmosphere the relations of tem- 
perature to pressure are expressed by a parabolic 
curve, t=a+f8 p+yp2; in which af y can only be 
found from at least three corresponding values of t 
and p. But he shows that a may be found from 
the equation a=} T—119.5 deg., when T is the 
temperature at the lowest station. Hence two 
corresponding values of ¢ and p suffice for finding | 
B and y. Given a few observations, this law 
enables us to interpolate, with the most probable | 
accuracy to any extent, only the parabolic con- | 
stants must be determined for each particular | 
ascent. 

Herschel cites nine balloon ascents, all in the! 
months from June to November; one by Gay- 
Lussac, four by Rush, and four by Welsh; and | 
deduces from the observations a mean curve of | 
temperature, which he shows to be an undeniable | 
parabola. He points out that ‘‘the results are | 
only loosely accordant, and appear to indicate that | 
the rate of decrease depends in some considerable | 
degree on the season of the year and the local | 
situation of the place of observation.” For Gay- 
Lussac’s observations give a mean decrement of 
1 deg. in 316 ft., Rush’s in 485, and Welsh’s in| 
386 ; and the individual ascents give equally dis- 
cordant results. Much of this want of accordance 
may be due to the difficulty of localising the exact 
temperature in a machine which is rapidly changing | 
its elevation, with thermometers not sufticiently 
sensitive.* Much, no doubt, is due to imperfection | 
of observation, but more refinement has since been 
attempted, by Glaisher especially, whose valuable 
series of observations are still unrivalled for extent 
and accuracy, and these bear out, as will be seen, | 
Herschel’s conjecture. Not to burden the reader | 
with masses of figures, the tabulations and deduc- | 
tions made with the observations by the writer are 
here suppressed, and only tne final results given. | 
Accompanying them are the results of Welsh’s | 
balloon observations. 





weather. For the first thousand feet, the decre- 


‘ment from all the observations is 4 deg. in cloudy 


weather, and 3.2 deg. in clear weather. The time 
of observation was generally the mid-day hours, 
chiefly afternoon. 

These results give no indication of a simple law 
relating the fall of temperature with the increase of 
height above the earth’s surface ; they merely show 
that the rate of decrease is less as the elevation is 
greater, and has a dependence upon the season of 
the year, being certainly not constant. 

In barometrical reductions to sea level and in 
hypsometrical measurements, the mean tempera- 
ture of the column of air is considered to be the 
mean of the temperatures at the upper and lower 
stations. These results show this to be erroneous. 

The study of the vertical distribution of atmo- 


spheric temperature would be defective without 


taking into consideration such statements as the 
following given in Glaisher’s reports to the British 
Association for the Advancement of Science. They 
are here very much abbreviated. 

July, 1862, 10 to noon, cloud was passed between 
4000 ft. and 8000 ft., and while in it the tempera- 
ture increased 6 deg. Between 10,000 ft. and 
13,000 ft. there was no change of temperature 
from 26 deg. Then a very remarkable increase 
took place, till at 19,500 ft. it was 42 deg. Thence 
it declined to 16 deg. at 26,000 ft. In the descent, 
being nearer noon, the temperature was much 
higher, as much as 11 deg. at 10,000 ft., and the 
cloud was 3000 ft. higher. The warm stratum 
apparently was between 24,000 ft. and 16,000 ft. 
In the maximum this stratum was 25 deg. warmer 
than the normal temperature of the region. From 
16,300 ft. to 12,400 ft. was descended in one minute. 

July 30, 1862, 4.30 to 6.30 p.m.—There were 
alternately warm and cold currents at different eleva- 
tions in the ascent, not noticeable in the descent. 

August 18, 1862, 1 to 2 p.m.--A warm current 
was met with between 4000 ft. and 14,000 ft., and, 
by ascending and descending, was passed through 
four times. 

August 20, 1862.—The clouds were not passed. 


TABLE SHOWING MEAN DECREMENTS IN TEMPERATURE IN VARIOUS ATMOSPHERIC ZONES. 












































l 
From Glaisher’s Ascents. 
- sola Ve _—— -- Sona at ga From Welsh’s Ascents. 
™ — a Sky Clear. Sky Overcast. 
| Winter Spring ‘Summer Autumn Winter | Spring Summer Autumn) August October! Nov. 
| deg. deg. deg. | deg. deg. | deg. deg. deg. deg. deg. | deg. 
20,000 to 29,000}... - ae ee ee ee 1.5 | 
15,000 to 20,000 | 0.5 11 | 1.9 at Le 1.4 a2 hes 3.1 
10,000 to 15,000 | 2.1 2.1 3.0 oH an ee 0.3 ; 3.2 3.2 2.9 
5,000 to 10,000 | 2.5 2.4 2.8 27 | 28 1.9 2.3 2.4 3.1 1.2 
4,000 to 5,000 4.1 3.1 3.3 3.0 Lc ot aS 2.5 3.0 1.9 1.4 1.6 
3,000 to 4,000 2.0 3.3 3.4 3.6 2.4 | 2.6 3.9 3.7 3.2 +0.9 2.4 
2,000 to 3,000 3.2 3.5 4.3 4.8 25 | 32 3.5 3.5 3.3 +0.1 3.6 
1,000 to 2,000 4.0 4.1 2.9 4.8 14 | 3.0 4.0 2.2 3.3 3.6 3.9 
Oto 1,000 2.9 2.0 3.4 4.7 44 | 3.0 5.4 3.4 3.9 4.2 4,2 
Oto 5,000| 32 | 32 | a5 | 42 | 24 | 29 | 39 | a2 | B41 | 16 | 31 
peers | = ————————————E J | - a 
lm. d. him. d. heim. d. hem. d. h. m. d. h.'m. d. h. jm. dh. m. d. heim. d. h. m. d. dim. d. h, 
Mean date .../12 28 a) 5 3 6/7 2344 9194 1 4 3) 4124/7224) 9217] 8215 10 21 3411 10 2 














This tabulation shows the mean decrement of 
temperature per thousand feet in the various atmo- 
spheric zones. The results from Glaisher’s readings 
from the projected curves of the observed tempera- 
tures, are given for the seasons and under clear and 
overcast skies. The results from Welsh’s observa- 
tions are given for months, and are too few to 
admit of distinction of sky. Beyond about the 
first mile from the ground, the results depend upon 
too few observations to be of so much reliance as 
those below. They show that within the first mile 
above the surface of the earth in England, the de- 
crease of temperature upward is greatest in early 
autumn, least in winter. Under a clear sky it is 
greatest in autumn, least in early spring. Under 
an overcast sky, it is greatest in summer, least in 
winter. Welsh’s observations were abnormal in 
October, as they show an increment between 2000 ft. 
and 4000 ft., which puts them into disaccordance 
with Glaisher’s. Irrespective of season the decre- 
ment, within the first mile, is at the rate of 0.3 deg. 
per 100 ft. in cloudy weather and 0.35 deg. in clear 


* Rush on one occasion rose 11,000 ft. in seven minutes ! 
During this rapid ascent the roaring of the wind strongly 
resembled the noise of a hurricane. 





There was a regular decrease of temperature with 
increase of elevation. 

August 21, 1862, 4.30 to 7 a.m.—In passing 
through the clouds between 4000 ft. and 7000 ft., 
temperature increased 5 deg., and 10 deg. in the 
descent. The increase of temperature above the 
clouds as the sun rose did not penetrate in the 
least below them. 

September 1, 1862, 5 to 6 p.m.—The sky was 
covered with cirro stratus, which was not reached. 
No difference of temperature from 54 deg. was 
observed in the stratum between 1300 ft. and 
3000 ft., although a short time before, in passing 
downward through this distance, the temperature 
had increased from 48 deg. to 54 deg. The clouds 
passed were raining, which had the effect of 
equalising the temperature. 

September 5, 1862, 1 to 3 p.m.—There was an 
increase of temperature at 8000 ft., above cloud, and 
a warm current between 23,000 ft. and 16,000 ft. 
The cloud cut off probably 15 deg. from the earth. 

September 8, 1862, 5 to 6 p.m.—The sky was 
cloudy, aud the decrease of temperature nearly 
uniform. 

March 31, 1863, 4 to 6.30 p.m.—The sky was 
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clear, and a curious warm stratum of air was passed 
at 18,000 ft. 

April 18, 1863, 1 to 3 p.m.—A cold current was 
passed in the cloud at 7000 ft, 





June 26, 1863, 1 to 3 p.m.—There was a succes- 
sion of strata of dry and wet fogs, of warm and 
cold currents. Rain occurred at 10,000 ft. in as- 
cending, and at 14,000 ft, indescending. Snow was 








encountered below the rain at 13,000 ft. Between 
14,000 ft. and 20,000 ft. there was a remarkable 
warm current. 

July 11, 1863, 5 to 9 p.m.—The sky was over- 
cast, misty. The rate of decrease of tempera- 
ture was more rapid at 5 p.m. than at 9 P.M. 

July 21, 1863, 6 p.m.—Heavy rain was falling. 
At 900 ft. temperature was 61.5 deg., and no 
change in descending to the ground. 

August 31, 1863, 6 to 7 p.m.—The decrease of 
temperature rising in the first 200 ft. was very 
remarkable, from 64 deg. to 56 deg. ; in descending 
this space there was no difference. 

September 29, 1863, 8 to 10 a.m.—A relatively 
warm current was passed between 12,500 ft. and 
13,000ft., and in descending from 14,000 ft. to 9000 ft. 

October9, 1863.— Uniform decrease of temperature. 

January 12, 1864, 2 to 4p.m.—At 3000 ft. the 
air was 3 deg. warmer than on the ground; the 
warm air extended from 1300 ft. to 5500 ft. In 
the descent the warm current was not encountered : 
but between 11,000 ft. and 8000 ft. fine granular 
snow ; at 7000 ft., clouds ; and at 6000 ft., mist. 

April 6, 1864, 4 to 5 p.m.—The decrease of tem- 
perature was small, none up to 300 ft. Between 
4300 ft. and 7500 ft. there was a warm current, 
and another at 11,000 ft., where the air was as 
warm as at 2200 ft. The air above the clouds was 
being heated by the sun; it was actually colder 
below the cloud. 

June 13, 1864, 7 to 8 p.m.—There was no change 
of temperature within 1800 ft. of the earth ; 54 deg., 
sky clear. 

June 20, 1864, 6 to 7 p.m.—One hour before 
sunset, within 2000 ft. of the earth, the change of 
temperature was only 3 deg. ; on ascending the 
same space it was 9 deg. 

June 27, 1864, 6.30 to 9 p.m.—During the latter 
part the temperature became nearly uniform. 

August 29, 1864, 4 to 5.30 p.m.—Several warm 
and cold currents were passed ; sky clear. 

December 1, 1864, 2.30 to 4.30 p.m.—Sky clear. 
At 600 ft. the temperature was the same as on the 
ground, 48 deg. A warm current was passed 
between 1600 ft. and 1000 ft. 

December 30, 1864, 2 to 3 p.m.—A warm current 
was passed at 3400 ft. At 900 ft. the temperature 
was 38 deg, no change at 300 ft., and nearly the 
same at the surface. 

February 27, 1865, 2 to 4 p.m.—‘* The tempera- 
ture of the air was 52 deg., declined gradually to 
35 deg., when cloud was reached which proved to 
be 1000 ft. in thickness. During the passage 
through it there was no change of temperature, but 
on passing above it the temperature increased with 
the elevation.” The warm current was crossed 
between 4600 ft. and 5000 ft. The effect of the 
cloud seems to have been to cool the air under it 
several degrees. 

October 2, 1865, 6.30 to 8.30 p.m.—The tem- 
perature of the air was lowest on the ground, and 
increased with elevation. 

December 2, 1865, 5 to 7 p.m.—The temperature 
at first decreased, then was nearly stationary 
between 300 ft. and 1500 ft. ; cloud was then en- 
tered, and it became warmer up to 1800 ft., and at 
greater height colder. 

May 29, 1866, 6 to 9.30 p.m.—There was a warm 
current at 3400 ft. Between 700 ft. and the earth 
temperature fell from 53.8 deg. to 50.1 deg. At 
6000 ft. the air was 5 deg. or 6 deg. warmer after 
than it was before sunset, while that on the ground 
and at 1000 ft. was nearly the same. 

October 21, 1852.—In the ascent the temperature 
uniformly decreased until a thick cloud was reached, 
when a decided rise commenced, which continued 
through the cloud and for about 600 ft. above it ; 
after which height the decrease was resumed. 

Glaisher relates that Messrs. Bixio and Barral, in 
the summer of 1850, passed in a balloon ‘‘ through 
a cloud of icicles which sustained themselves in the 
air, as it appeared to them, contrary to the law of 
gravity ; but upon their horizontal surfaces they 
saw beneath them, however, an exact image of the 
sun, formed by the reflection of the luminous rays 
on the crystals of ice, floating about in a foggy 
atmosphere ; and they noticed the temperature of 
the cloud to be as low as minus 40 deg., a far 
greater degree of cold than I ever experienced.” 


NOTES. 
Eventne Ciasses IN Naval ARCHITECTURE. 
In no place in the world is naval architecture so 
much a matter of every-day practice as in Glasgow. 
The number of people directly or indirectly inte- 
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nowhere is it so important that its principles should 
be understood, seeing that even a trifling saving 
on the total output on the Clyde represents a very 
large sum. For those few people who can find 
the time to attend the day classes, Glasgow Uni- 
versity affords a capital course of lectures in the 
subject of naval architecture. Unfortunately such 
people are few in number, and are generally so 
young that they do not include men who are 
responsible either for the general designs or for the 
details of vessels. Draughtsmen, managers, and 
the like, can seldom avail themselves of such advan- 
tages. In the ensuing session, however, Pro- 
fessor Jenkins intends to hold evening classes, 
covering as far as possible the ground gone 
over in the day classes. The entire course will 
cover four winters, the subjects to be taken 
being, in 1889-90, ship calculations ; in 1890-91, 
stability of ships ; in 1891-92, resistance and rolling 
of ships ; and in 1892-93, strength and construction 
of ships. It is requested that intending students 
will join for the first year’s course, even if they are 
acquainted with the subject, in order that the 
course of instruction may be systematic, and that 
they may become familiar with the methods of 
calculation adopted. In the present session the 
lectures will deal with the calculation of areas and 
volumes, curves of displacement, the position of 
the centre of buoyancy, the metacentre, and the 
centre of effort, and will also include an actual 
inclining experiment carried out in the harbour. 
The meetings will be on Wednesday evenings, 
commencing Wednesday, November 13, at 7.30 p.M., 
and will extend to twenty lectures, for which the 
fee will be one guinea. The lectures will be of 
value not only to naval architects, but also to 
marine engineers, seamen, and shipowners. 

THE New University CoLLeGr ENGINEERING 

LABORATORIES, LivERPOOL. 

The new engineering laboratories which have 
just been completed at University College, Liver- 
pool, are a good example of that enlightened 
generosity and public spirit which, happily, is no 
uncommon characteristic of the present day. Sir 
Andrew B. Walker some time ago presented a 
large sum of money for the purpose of establishing 
the study of the mechanical arts on a firm basis. 
Hitherto the engineering classes at Liverpool have 
found a habitation in a couple of ancient tene- 
ments, which had nothing but their picturesque- 
ness to recommend them, the apartments in which 
the students carried on their labours having more 
the appearance of an _ alchemist’s laboratory 
than a modern school of engineering. All this, 
through the generosity of Sir Andrew Walker, is 
now to be changed, and the new building, which 
will be opened to-morrow, will be one of the best 
appointed in the kingdom. The laboratory has had 
the advantage of the personal supervision of Pro- 
fessor H. S. Hele Shaw, whose experience in these 
matters and well-known scientific ability has 
enabled him to plan a model school of engineering. 
The buildings are of Norman character of archi- 
tecture, and the machine shop occupies the 
ground floor. Here the chief object is the 100-ton 
Wicksteed testing machine. The shop engine has 
been designed by Professor Shaw with an express 
view to experimental work, and, indeed, there is 
hardly a combination of working which cannot be 
effected by it. It is of the three-cylinder triple- 
compound inverted type, and will develop 150 
horse-power. It has been made by Messrs. 
Forrester, of Liverpool, to whom great credit is 
due for the manner in which the work has been 
carried out. There is also a 8 horse-power gas 
engine by Fawcett, Preston, and Co., besides various 
machine tools. The lecture hall is on the floor above, 
and the other oftices, including a well-lighted draw- 
ing oftice, are also on the upper floors. On our last 
last visit to the laboratory the arzangements were 
not quite complete, but we propose shortly giving 
further particulars of this latest addition to the 
means for engineering instruction in this country. 


Tue Rattway to MEsHED. 

While nothing whatever in the shape of English 
enterprise in Persia has resulted as yet from the 
Karun concession obtained by Sir Henry Drum- 
mond Wolff fifteen months ago, Russia has already 
despatched a commission to the Transcaspian terri- 
tory to make arrangements for the construction of 
a railway to Meshed. The idea is by no means 
new, but the Russian Government appears to have 
settled upon a fresh route for the undertaking. 


rested in it are to be counted by thousands, and 








Originally it was intended that the railway should 


penetrate to the capital of Khorassan by way of 
Askabad. From this administrative point to the 
Persian frontier a military road was constructed 
some time ago, and it was proposed to convert this 
into a railway and push it on to Meshed. More 
recently, however, the Russian authorities have 
decided on a fresh route, which will involve the 
construction of only half the mileage of railway. 
This plan is to strike south of Dushak, a station on 
the Transcaspian Railway where the latter strikes off 
across the desert to Merv and Samarcand. This line 
would be only 100 miles long, whereas the other, 
from Askabad to Meshed, would be nearly 200 miles. 
In both cases there are engineering difficulties to 
overcome, the country being hilly, but none of 
them are of a very serious character. The effect of 
the construction of the railway would be to bring 
the Russian locomotive within 200 miles of Herat. 
From a strategical point of view, therefore, the line 
is of the highest significance. Politically it would 
render Russian influence predominant in Khorassan, 
the inhabitants of which constitute nearly one- 
sixth of the population of Persia. Although the 
population of Meshed itself does not exceed 60,000, 
upwards of 100,000 pilgrims visit the sacred city 
every year, and its trade would add considerably to 
the traflic of the Trancaspian Railway. To still 
further accommodate the increasing traftic on that 
line the Russian Government has also decided to 
replace the shallow Caspian port of Azoun Ada, the 
starting point of the line, by the deep water port of 
Krasnovodsk, further tothe west. This will neces- 
sitate the construction of nearly 100 miles of line, 
but the inconvenience of Azoun Ada has become so 
marked since the goods traffic began to develop that 
the Russian Government has no other alternative 
than to provide a suitable port. Both the Krasno- 
vodsk and the Meshed lines will be constructed by 
the military authorities. 


Tue Instrrution oF MECHANICAL ENGINEERS. 

The last meeting of this Institution for the 
present year has been held this week on the even- 
ings of Wednesday and Thursdays, at the Institution 
of Civil Engineers. There were three papers on 
the agenda, and on Wednesday evening, after the 
usual formal proceedings, and some alterations in 
the bye-laws had been proposed, the paper con- 
tributed by the President, Mr. Charles Cochrane, 
on **The Results of Blast Furnace Practice with 
Lime instead of Limestone as a Flux” was read. 
This paper we print in full in our present 
issue. Its reading was followed by a discussion 
in which Sir Lowthian Bell took the leading part. 
Mr. Windsor Richards, Mr. Martin, of Dowlais, 
and Mr. David Evans, of Barrow, also spoke. In 
our next issue we shall give a report of the discus- 
sion on the President’s paper. The remaining 
papers on the list were one on *‘ A Description of a 
Rotary Machine for making Block-bottomed Paper 
Bags,” by Mr. Job Duerden, of Burnley, the 
paper being communicated through Mr. Henry 
Chapman; and one by Major English entitled 
‘‘Further Experiments on Condensation and Re- 
evaporation of Steam in a Jacketted Cylinder.” 
Our readers will remember that the machine re- 
ferred to in Mr. Duerden’s paper was recently 
illustrated in these columns.* Major Thomas 
English’s paper is a continuation of the papers 
which the author has already contributed to the 
Transactions of the Institution, and we shall speak 
of it next week when dealing with last night’s 
proceedings. All members of the Institution who 
attended the Paris meeting—in fact, we may 
say all members of the Institution whatever—will 
be glad to hear that the Council has determined to 
present Mr. Henry Chapman with a recording 
barometer in recognition of the trouble he took in 
organising the meeting held this year in Paris, as 
well as the two previous meetings. The gift, of 
course, is a trifle, and so far as intrinsic value goes 
is immensely out of proportion to the worth of the 
services rendered by Mr. Chapman. Costly testi- 
monials are, however, in questionable taste, and 
the recording barometer will be, at any rate, a 
tangible witness that the members of the Institution 
of Mechanical Engineers are not unmindful of the 
sacrifices Mr. Chapman has made on their behalf. 
We are glad also to be able to state that a photo- 
graphic camera has been presented to M. Vaslin, 
of Paris, Mr. Chapman’s colleague and joint 
honorary local secretary with him at the Paris 


* See ENGINEERING, vol, xlvii., page 615, 


meeting. Another incident arising out of the Paris 
meeting is that M. Eiffel has been made an honorary 
member of the Institution. 


Corn ELEVATORS IN Russia. 

After years of opposition on the part of the 
Russian Government and public, corn elevators 
have at length been introduced into Russia, and a 
mania has sprung up for erecting them at the dif- 
ferent ports. About a dozen are projected at the 
present moment, of which Odessa heads the list 
with one that will cost 50,0007. Six years ago a 
group of American and French capitalists, with 
Count de Morny at their head, secured the promise 
of a virtual monopoly from the Russian Government, 
and was on the point of taking over the contract, 
the terms of which had been settled to the satis- 
faction of all parties concerned, when Katkoff 
started a crusade against it in the Moscow Gazette, 
and in a few months knocked the concession to 
pieces. After this the various Russian ministries 
concerned, from disgust, did nothing further, 
foreign capitalists held aloof, and the Russian corn 
trade went from bad to worse, in consequence of its 
inability to compete with the more cheaply handled 
wheat of America and India. The clamour which 
arose over this decay of trade led to a Government 
commission, which strongly recommended elevators, 
and on the publication of the report, the Zemstvo 
of Eletz, the principal grain centre of Middle Russia, 
ordered the erection of an elevator by way of experi- 
ment. The Russian empire, as well as the Zemstvo 
of Eletz, surviving this innovation (which some of 
the merchants had compared to the Tower of Babel), 
and some wonderful results in the rapid handling 
of corn having been accomplished, a mania has 
burst out in South Russia this year, and the erection 
of elevators is commencing at every principal port 
—the railways, as a rule, taking the lead in the 
enterprise. Russia gains in one respect by the 
delay, since the installation and maintenance of 
elevators is not a close monopoly, as was contem- 
plated under the Morny arrangement. It is esti- 
mated that a couple of years must elapse before the 
bulk of the elevators are in working order, by 
which time, perhaps, other conditions may have 
arisen in the corn trade neutralising the advantage 
gained by them. The unexpected expansion of the 
Russian corn trade last year was due to the failure 
of the Indian supply—a failure not likely to be re- 
peated every year. Moreover, South America and 
Australia are coming more and more into competi- 
tion with Russia in the corn trade, and the over-sea 
rates of carriage are infinitely cheaper than the 
Russian railway charges. Thus the introduction of 
elevators alone will not bring back to Russia 
permanently her lost predominance in the corn 
trade in Europe, although it is one of the things 
that will enable the peasant to compete with foreign 
rivals on better terms than before they were used 
in Russia at all. 


LITERATURE. 


Five Months’ Fine Weather in Canada, Western U.S., and 
Mexico. By Mrs. E.H. Carsutr. London: Sampson 
Low, Marston, Searle, and Rivington, Limited. 

In little more than five months Mrs. Carbutt 
covers many thousands of miles of beaten track. 
From London to New York, from thence to Mont- 
real, Quebec, Niagara, and Chicago. Then west to 
Vancouver, taking the Yellowstone Park on the 
way, and a diversion back east to Banff. Our 
authoress then hurries south to San Francisco, 
further still to San Diego and Los Angelos, back 
to the Yosemite Valley, east again to Salt Lake 
City and Denver. Then across the frontier to 
Mexico, where, at Puebla, the most southern point 
of the tour is reached. New Orleans and St. Louis 
are done on the way back, and finally New York is 
reached once more on the way to England. All 
this in less than six months, or between the 11th 
of August, 1888, and the 9th of January, 1889, as 
the time actually spent in America. 

We have not always felt quite sure that the 
critics are invariably right in condemning the 
chronicles of rapid tours, and a perusal of Mrs. 
Carbutt’s book has strengthened this heresy. These 
are the days of the ‘‘ impressionist ;” and there are 
impressionists both of the brush and the pen. Use 
and wont may engender prejudice, for or against, 
and thus blind as well as enlighten. 

We cannot of course attempt to follow the 

authoress in her wanderings. She speaks of people 











rather than places, which we look on as a great 



















































































id 





























Nov. 1, 1889.] 


ENGINEERING. 





525 








virtue in a book of travels. Scenery is good to 
look at; people are better to read about. It is 
just in this spirit that Mrs. Carbutt has written 
her book. She tells us what she saw in a homely 
manner, which is just what we saw who have 
been over the same ground, and we like to be 
reminded of it. She recounts her impressions of 
Niagara in eight lines—although she was favourably 
impressed—about the same space as is devoted to 
the peculiar smell of the Pullman car, due, we are 
told, to the blankets and bedding never being aired. 

There is no pretence to erudition or literary 
graces in the book, for which we are also thankful. 
The authoress does not dive into guide-books and 
local chronicles for statistics and histories. ‘‘ There 
is nothing to see at the Plains of Abraham,” she 
says in an early part of the book ; and there the 
matter very properly ends, just as it would with 
any other plains where there was nothing to see. 

The servants and children of the United States 
very naturally attract a good deal of Mrs. Carbutt’s 
attention ; and she does not appear to have been, 
as a rule, very favourably impressed with either 
one or the other. There are, however, exceptions. 

Mrs. Carbutt speaks well of Mexico. ‘‘I have 
travelled a good deal in Europe,” she says, *‘ but I 
have never met so pleasant a people as_ the 
Mexicans.” She does not mind their dirt, or their 
lack of garments, and some other peculiarities, 
because they are merry and polite and picturesque. 
The authoress speaks a little too sweepingly, how- 
ever, in saying of the people of the Northern States 
that they hate us much. It is a statement we 
might have expected from one who had never been 
in the country, and who gathered his ideas from 
American newspapers, but not from one who had 
really seen the American people in their own home. 
Mrs. Carbutt, however, travelled too hastily to 
experience much of the generous hospitality of the 
true American people to which the name of English- 
man is almost a passport in itself, 


The Railways of England. By W.M. Acwortu. (427 + 
xvi. Pages and 56 Plates.) London: John Murray, 
1889. 

This book is an entertaining and instructive account 

of the rise, progress, and present state of each of 

the great English railway systems (excluding Scotch 
and Irish). It abounds with illustrations of both 
past and present. 

The book opens with the epoch 1843 when most 
of our railways were already laid out or projected, 
and the locomotive perfected somewhat as now. A 
curious account is given of how little the real future 
of the locomotive steam engine was even then under- 
stood; many queer devices, now forgotten, being 
projected for assisting it. Quotations are given of 
all sorts of vaticinations for the future of railways, 
some dismal, some Utopian, which have been alike 
falsified by the test of time. These historical notes 
are very entertaining. 

The gradual failure of all the mail-coach lines, 
and the gradual change in style of travelling, 
amounting to a social revolution, the gradual 
increase in speed, comfort, safety, &c., are all set 
forth. This, the historical part, is perhaps the 
most generally interesting part of the book. 

The account of the railways as they are now is 
one full of interest : it is told in an easy style that 
makes it generally light reading even to the 
‘general reader,” for whom it is intended; it being 
a popular, not a technical account. 

The general feeling on reading it through is that 
the modern English railway working, the outcome 
of commercial enterprise, stimulated by competi- 
tion, isone of great perfection, as regards public 
convenience with limited advantage to the share- 
holders. The contrast with the Continental system, 
which seems to be a monopoly for the benefit of 
shareholders rather than of the travelling public, is 
very great ; this is very amusingly put, partly by 
illustrations, In the English system everything is 
described as done at high pressure. Improvements 
of the most expensive kind are soon adopted, if 
seen to conduce to safety, speed, comfort, or 
economy : this pressure has given rise to the mar- 
vellously complicated system of signalling with 
interiocking points and tell-tales, to the compli- 
cated mechanism of the continuous brake, auto- 
matic couplings, automatic water troughs, ec. 
(some of which are fully described in this book). 

The system of “sorting” and ‘‘ marshalling” 
trains near Liverpool, the career and working of 
mail trains and of mail vans, the difficulties of 
sorting goods trains at some of the London stations 





(said to be one of those things no fellow can make 
out), the peculiarities of goods, passenger, and 
holiday traftic on the several lines, and many other 
matters of daily railway life, are herein told and 
well told. Any one wishing to become acquainted 
with the daily wonder of English railway working 
at small trouble and with much profit to himself, 
should read this book. 

Blackie’s Modern Cyclopedia of Universal Information. A 
Handy Book of Reference on all Subjects and for all 
Readers. With numerous Pictorial Illustrations and a 
Series of Maps. Edited by CHARLES ANNANDALE, 
M.A., LL.D., Editor of the Imperial Dictionary. 
Vols. I., II., and III. London, Glasgow, Edinburgh, 
= i Blackie and Son, 1889, [8 Vols. at 6s. per 

ol. 

The most readily noticeable feature of this work is 

its handy size. The volumes are issued in octavo 

form, and can, therefore, be easily held in the 
hand, this offering a great advantage over the pon- 
derous tomes which were once thought proper for 

a cyclopedia. The type is clear, while the paper is 

strong and well fitted to withstand the constant 

turning to which a book of reference is subject. 

The definitions or explanations are clear and con- 

cise, and in many instances go into considerable 

detail. The pronunciation of foreign and unusual 
words is given by a system of phonetic spelling, 
which will be found exceedingly useful. As far as 
we have observed all the information is up to date, 
the work being, as far as possible, original, and not 

a mere compilation. The scope and aim of the 

** Modern Cyclopedia” render it admirably fitted for 

that large class of readers who want a useful and 

reliable book of reference which they can keep 
within reach on a low shelf. 
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A Lone Drawspripce.—A drawbridge over the Thames, 
at New London, Connecticut, will soon be opened. It 
was commenced ten months since by the New York, 
Providence, and Boston Railroad Case: The super- 
structure is of steel throughout, and the draw is 500 ft. 
long, providing two clear openings of 225 ft. each. On 
either side of the draw are spans of 310 ft. and 152 ft., 
making the total length of the bridge 1422 ft. The depth 
of the water at the pier sites varies from 5 ft. to 57 ft., 
and the depth of soft mud, &c., penetrated, is from 10 ft. 
to 80 ft. At the draw are two flanking piers, the depth 
of foundations range as follows: Centre pier, 128 ft. ; 
left pier, 130 ft. ; right pier, 103 ft. 





New RwsstAn SALVAGE STEAMER.—The Motala Engi- 
neering Company, Sweden, has just delivered the new 
salvage steamer Mercur, built for the large Salvage Com- 

any Neptun, at Cronstadt. The Mercur is built of 
Motala steel, 90 ft. long, and with an engine of 280 indi- 
cated horse-power, and particularly strongly built with a 
view to salvage work in ice, &c. She is also fitted with a 
large centrifugal pump for the purpose of pumping the 
water out of sunken vessels. This pump has a capacity 
of no less than 2000 tons of water per hour. The Mercur 
is particularly well fitted out with all the necessary re- 
quisites, comprising a portable steam pump. The Motala 
Engineering Company continues to be very busy, and has 
recently obtained an order for a 1200-ton cargo steamer 
from Stockholm, and a steamer for the fortification 
authorities at Cronstadt, 





THE TAXATION OF MACHINERY. 
To THE Eprtor o¥ ENGINEERING. 

S1r,—As this question is one of great interest to all 
ae of machinery, and is attracting renewed atten- 
tion throughout the country, owing to the recent action 
of the Chard Union guardians, I trust you will think it 
worthy of a portion of your space. 

I may premise by saying that in the Chard case above 
referred to, the Somersetshire Quarter Sessions, in July 
last, practically decided that light machines used for lace- 
making, and merely screwed to the floor of the mill to 
—_ them steady, were rateable, and that, although the 
mill in which they were contained was of the annual 
value of 290/. only, yet that the latter sum was to be 
increased by 600/. in respect of such machinery. 

I do not seek to discuss the merits of this particular 
case, as it is still sub judice. I wish, however, to call 
the attention of your readers to the serious consequences 
to the manufacturing trades of the country which wili 
follow a confirmation of this decision. 

The evils and difficulties of rating personal property 
were recognised by ,Parliament as far back as 1840, by 
3 and 4 Vic., c. 89, which was expressly passed to relieve 
stocks-in-trade and personalty from rating. Of recent 
years, however, a theory has been evolved by which in the 
opinion of machinery users, the law is evaded, and their 
machinery is, in effect, treated as if it were rateable. 

It is the legality of this system which those affected 
are now engaged in testing. Owing, however, to the 
expense and trouble involved in resisting repeated and, 
in their view, illegal attempts to strain and evade the 
law, the Associated Chambers of Commerce have during 
recent sessions of Parliament introduced a Bill clearly 
defining the extent to which machinery should be rated, 
while at their recent meeting at Hull the importance of 
the subject and the urgent necessity of a settlement 
favourable to the manufacturer were again recognised 
and affirmed, no other subject, with the re gine. 
perhaps, of that of railway rates, receiving so much and 
such unanimous attention and support. 

As the local rates are seldom less than 5s., and in some 
parishes are as high as 10s. in the pound, the very 
material increase in the cost of the production of manu- 
factured goods which must necessarily follow the assess- 
ment of the machinery by which they are produced is 
easily seen, particularly when, as in the Chard case, the 
value of the productive machinery is 200 or 300 per cent. 
more than the mill in which it stands, this being by no 
means an uncommon case. 

Surely, Sir, our countrymen are already sufficiently 
handicapped in competition with foreign manufacturers, 
whose trade is not only protected in their own country, 
but is frequently bounty-fed, without being weighted 
with further burdens from which their foreign rivals are 
entirely free. 

English manufacturers have no desire to evade their 
fair share of local taxation, but they do ask that the 
incidence of this taxation shall not be an obstacle in the 
way of their attempt to earn the profits which enable 
them to pay the taxation, and in earning which they 
relieve the rates by finding employment for surplus 
labour. 

It must be apparent that to tax machinery is as much 
a tax on labour as would be a poll-tax on the operatives 
who work the machines, and as much a tax in restraint of 
trade as a tax on exports; for in neither case does the 
manufacturer care in cespect of what or to whom he pays 
the tax ; his whole concern is whether he will be able, 
after paying the tax, to produce his goods at such a cost 
as will enable him to sell at least as cheaply as his com- 
petitors. 

I will not take up your space with arguments against a 
policy which can be shown to be inimical to the best in- 
terests of even those who support it, and from whom I 
have not yet seen one sound argument inits favour. Such 
a system is even more prejudicial to the labouring classes 
than to their employers, while none benefit more by the 
establishment and prosperity of mills and factories than 
the farmer and tradesman, to whose doors they bring 
customers, and the landowner, whose property they 
enhance in value. 

As the Chard guardians are seeking to establish a com- 
bination of other unions to support their action, the 
employers of machinery have been driven in self-defence 
to adopt similar measures, and have formed an association 
of which I have the honour to be secretary. At a pre- 
liminary meeting held recently a sum of about 2000/. was 
at once subscribed, and I am desired to solicit for the 
movement the support of all interested in the prosperity 
of our manufacturing industries. 

Lam, Sir, yours faithfully, 
G. Humpureys Davirs. 

22, Buckingham-street, Adelphi, London, 

October 28, 1889. 








EFFICIENCY OF STEAM JACKETS. 
To THE EprtTor or ENGINEERING. 

Sim, —The numerical explanation (the thermal units seem 
to be incorrect) of the efficiency of a steam jacket given by 
Mr. Rooker in last week’s ENGiNEERING appears to ignore 
many essential features in the action of a jacket. 

The heat given up by the pound of steam initially con- 
densed is absorbed by the metal or water retained in the 
cylinder. This heat is not wholly lost. A considerable 
portion of it is usefully restored, during the expansion 
period of the stroke, in evaporating a portion of the water 
in the cylinder. 

Mr. Rooker appears to think that the pound of water is 
wholly evaporated during the exhaust. aacned does 
not support this view. If it is simply a question of 
exchange of heat, it would be better to fat. the heat 
direct to the inside of the cylinder, rather than through 








526 


ENGINEERING. 


[Nov. 1, 1889. 











the walls of a jacket. The action of a jacket seems to be 
almost entirely superficial. If the jacket is performing 
what appears to be its legitimate function of keeping the 
walls of the cylinder dry, or nearly dry, the jacket has 
little or no direct effect on the mass of steam at any 
appreciable distance from the cylinder walls. _ If the walls 
of the cylinder are wet the exchange of heat between the 
metal and the steam is largely accelerated. If the walls 
are dry the ebb and flow of the thermal tide is probably 
much smaller. 

The heat required from the jacket to keep the cylinder 
walls dry may be less in amount than the heat which 
would be wasted by initial condensation, &c., due to wet 
walls, 

Under what conditions this economy of the jacket comes 
in it is difficult to decide. The criterion is no doubt 
affected by the ratio of expansion, rotative speed, and 
cylinder drainage. 

The numerical data which Mr. Rooker promises will, I 
am sure, be interesting to many of your readers if the 
method of arriving at the data is such as to place confi- 
dence in the results, Doubtless there are many who 
favour the use of steam jackets who would be delighted 
if such a simple method as Mr. Rooker has adopted 
correctly credited the jacket with such a large measure of 
efficiency. Yours faithfully, 

W. H. Tozer. 

Long Ditton, October 30, 1889. 





THE EXPLOSION OF A MAIN STEAM 
PIPE AT DEPTFORD. 
To THE Epiror or ENGINEERING. 

Sir,—Reading in your valuable practical journal Mr. 
Smith’s, of Birmingham, remarks on me to reply to his 
remarks on bursting of copper steam pipes, [ do not 
think I should have paeaned aiher work to reply. But 
on reading the heart-rending tale again, the Ticcauiee, 
the s.s. Cephalonia, three dead, others scalded in the 
execution of their work and duties ; injury and detention 
of valuable property I suppose, perhaps, reaching a 
thousand pound or two. Happily in the midst of} it the 
vessels are not in a situation under dire strain or time of 
war, which would be annihilation and destruction alto- 
gether. When will our Board of Trade undertake to 

ake these disasters up, and, at any rate, work on lines 
calculated to give greater security to human life and 
property, by rigid inspections and tests at all stages of 
the manufacture of the arteries and main feeders of the 
ower to the engine room? My last letter was before the 
stale Deptford disaster. As my letter principally 
treated on the system of manufacture pursued and worked 
on by the makers of the Deptford pipes, and also a few 
other firms in the same manufactures, as I had previous 
knowledge by formerly being in the position of working 
foreman in the manufacture, I myself never had any 
accidents or defects whatever in the work after it had 
left my inspection and jurisdiction ; but in condemnin 

any and what I did do, i alone proved to be the principa 
sufferer, 

Why, may I ask, was not the question put to the actual 
practical mechanic in person, the maker, the amount and 
method of remuneration he received for making the 
defective bends, pipes, and work by either the coroner or 
the Board of Tradte inquiry ? whether he was satisfied he 
could under all circumstances and conditions, he could 
with judgment, in all probability have a good and certain 
probability produce a good sound job under the condi- 
tions of the pipes, bends, and work under hand ? T main- 
tained then and now, forty years ago and now are not 
ona par at all, such cutting, sweating, and piece-work 

wrices and trade high pressure were not contemplated and 
Roce as at the present day. Why make critical me- 
chanical work where quantities of human lives are in 
instant and continual jeopardy of being lost, if it is not 
sound and in every smallest item perfect ; and when in 
any large steam vessel where thousands of pounds’ worth of 
property, and even the vessel itself, may be annihilated 
and wholly lost, subject to the nature and partake of a 
sweating price and piece-work job at all? Call upon a 
mechanic to use every judgment and ability to make and 
construct a thorough good article and job of work, under 
wins of, through any defects and failings thereof, he may 
ene tried to smother and pass off as good on loss of life, 
he may be found culpable. Such work, indeed, the test- 
ing thereof ought to be entrusted to a highly skilled 
mechanic, one competent to use delicate testing instru- 
ments to take the nature and deflection of parts and seams, 
especially of pipes when under stress or strain on pressure 
and when not. The whole of these mains or pipes and 
bends have burst or given way in the first instance either 
on or near the brazed joint or seam of the work. I main- 
tain, and have had personal proofs, that under half the 
bursting strain these weak places or defects of workman- 
ship may be found by a practical man with the use of 
delicate gauges and instruments, by vheir deflection alone. 
Better spend 5/. in testing perfectly than 500/., or more 
than that, besides ee lives. Now, as a finish, 
as a a workman, I have a practical plan of work- 
ing all seams of pipes and bends, increasing the working 
strain and breaking pressure fully one half on some pipes, 
bends, and mains than hitherto obtained. 

I remain, Sir, yours obediently, 
16, Abyssinia-road, S.W. Hen. M. Wuirr. 








HYDRAULIC MOTORS. 
To THE Eprror oF ENGINEERING. 

Str,—I scarcely know whether it is admissible in the 
pages of your journal to “‘criticise the critic,” but, as 
your reviewer in his notice on my book ‘ Hydraulic 
Motors,” in the last issue of ENGINEERING, has in one 
place made some remarks which are due to a misunder- 





standing of the sense in which I have used the term 
“contraction,” in reference to the buckets of radial 
inward-flow turbines, [ think some explanation is required. 
Under “contraction ” I understand the ratio which the 
effective sectional arca of a stream of water issuing from 
an orifice bears to the measured area of that orifice ? 
Contraction takes place both with convergent and 
divergent mouthpieces ; and deepening the buckets, as 
your reviewer suggests, would not reduce the contraction, 
but probably add to it. There appear to be few, if any, 
experimental data as to the contraction of streams flowing 
through mouthpieces of the shape of radial turbine 
buckets, but all standard authorities seem agreed as to 
the necessity of allowing for contraction both with inward 


and outward flow, 
Yours faithfully, 
G. R. iewen, 
30, Walbrook, E.C., October 29, 1889. 





THE TRADERS AND RAILWAYS. 
To THE EDITOR OF ENGINEERING. 

Sir,—May I supplement your remarks on this subject 
by pointing out that the difference between the cost of 
working English and American railways is quite as 
remarkable as the difference between their earnings? 

English railways earn 1d. per ton per mile, and are 
worked for 52 per cent. of their earnings. The cost of 
carrying one ton one mile in England is therefore 3d. 

American railways earn 4d. per ton, per mile, and are 
worked for 66 per cent. of their earnings. The cost of 
carrying one ton one mile in America is therefore less 
than gd. 

Now why is it that English railways are not worked 
as cheaply as American? This is an interesting question 
for shareholders as well as traders. 

Yours faithfully, 
J. H, CUNNINGHAM, 

26, Victoria-street, London, S.W., October 30, 1889, 








“NOTES ON BREMME’S VALVE GEAR.” 
To THE Epiror oF ENGINEERING. 

Sir,—Your correspondent writing under the nom de 
plume of “‘ Engineer Manager” does not evince special 
knowledge and judgment in challenging the validity of a 
patent right which is obvious, and confirmed by facts 
and evidence, and also, by implication, by a verdict in 
the German law courts against the infringer. 

As my correspondence in your former issues fully dis- 
poses of this question, the legal aspect of which is not 
affected by any of the points raised by ‘‘E. M.” and 
other correspondents, it is not necessary or essential that 
I should waste my time by noticing future references to it. 
If ‘‘E. M.” has used my gear without my license he 
should consult a good lawyer, whose advice no doubt will 
guide him to do what is right and proper. 

In his reference to two technical points ‘‘E. M.” is 
greatly astray, namely: The gear, Fig. 4, instead of being, 
as he avers, a great deal more active, is in fact less active 
than the link-motion gear, as may be conveniently 
demonstrated in the following way : 

Oscillation of the link gear, that is of the direct-acting 
eccentric, neglecting its angular advance in favour of the 
other gear, is O=r sin a. 

Oscillation of gear, Fig. 4, according to formula ILI. ; 


O=* V+ 
a+b ath 
Assume oscillation (O) and eccentric radius (r) the same 
in both cases, then 
ial Sel b rcosa=rsina 
ath ath 
This equation yields the requisite value of 


r cosa 


r_ ath : L 
Vat» sing —" rcona 
a a 


For crank angle a=90 deg. 
v=¢ +b " 
a 


This means that in order to render the oscillations cor- 
responding to a crank angle of 90 deg. equal in both cases, 
the distance (V) of centre H in gear, tig. 4, from line 
X X must be from 147 to27. This would require the 
gudgeon (G) to deviate 50 deg. to 60 deg., and is of course 
impracticable. 
remme’s valve gear, Fig. 1, is in every way an im- 
rovement on the link gear, whereas the gear, Fig. 4, is 
just the reverse. 

Noticing his singular expression ‘‘of the gear, Fig. 1, 
being a cruel working gear,” I may be permitted to observe 
that ‘“‘ E. M.’s” opinion as regards the question of strains 
seems to be chiefly based upon sentimental impressions, 
According to the principles of applied mechanics the rela- 
tive speeds or motions of the centres of any mechanical 
movement are in inverse proportion with their relative 
loads; and it is therefore due to the increased load on 
centre H in gear, Fig. 1, that with a moderate deviation 
of the gudgeon (G) a better result is obtained than by 
either the link gear or the gear, Fig. 4, with excessive 
deviation. Computations of the work expended in work- 
ing the valve expressed, say, in foot-pounds per inch of 
valve travel will give results greatly in favour of gear, 


Fig. 1. 

ik goes without saying that I investigated the strains 
of my valve gear and published the results by cor- 
respondence and wa circulars of 1883 and 1885. (Of the 
latter I beg to inclose a copy). The maximum strains 
being known it requires no great ingenuity to provide 
adequate working surface, &c., and with the guidance of 





established data there is no more risk with gear, Fig. 1, 
than with gear, 4 4, or with any other gear. 

The evidence of Mr. Marshall which ‘‘ E. M.” quotes 
proves nothing against the merits of Bremme’s valve gear 
which ‘* EK. M.” wrongly calls Marshall's. Discontinuance 
of use of this gear in favour of gear, Fig. 4, whether 
temporarily or permanently, and for purely technical 
reasons, proves simply an error of judgment, as is clearly 
shown above. Yours truly, 

Gustav A. C, BREMME, 

October 28, 1889. 





ON THE ACTION OF SAILS. 
To THE EDITOR OF ENGINEERING. 
Srr,—Permit me, in regard of some misunderstandings 
which have occurred in regard to my letter in your issue 
of October 11, to state that the relation between the 
resistance in the wind direction 7 and the normal pressure 
T on a sail is: 
Yr _ ,2-sina 
were, 
T Asin? a 
and not ; 
fay 2-sin a 2 
T, a/sin® a 
The letter T, has only been used to denote the normal 
pressure when the angle of inciCen:e a is 90 deg. 
In Fig. 1, T should also stand instead of J. 
(The misprint of 26 revolutions instead of 2.6 has been 
mentioned. ) 
Yours obediently, 
H. €. Vocr. 
Aagade No. 4, Copenhagen, Denmark. 





Tue Ramway And Cana Trarric Act.—At_ the 
sitting of the committee on this Act on Wednesday last, 
the evidence of Mr. Findlay, the General Manager of the 
London and North-Western Railway was heard, who 
submitted a schedule of rates which had been agreed to 
by all the companies with which the London and North- 
Western Railway is associated. 


Tue Ristne ov Fintanp.--The Russian Hydrographic 
Society has for a number of years had their attention 
directed to observations of the gradual rise of the coasts 
of the Baltic. Ever since 1837, marks have been placed 
with the above object in view along the Bothnian and 
Finnish gulfs, and for the last twenty or twenty-five years 
the observations have been entirely systematical. Re- 
cently published tables show that the rise at Ospré 
amounted to 20.3 in. for a century, at Lehté to 11.5 in., 
at Kotka to 26.7 in., at Sveaborg to 25.1in., at Han- 
goudd to 33.7 in., at Tverminé to 36.2 in., and at Gloskir 
to 12.2 in. 


THE ProvgecreD CaNnat To Beriin.—The German 
engineering world seems to view in the most favourable 
light Admiral Batsch’s plan of connecting Berlin with 
the sea, The admiral does not consider the old plan 
(originated, we believe, by Dr. Strousberg) of connecting 
the Prussian capital, through the Elb, with the North 
Sea as feasible, or at ieast practicable, but advocates con- 
necting the Oder and the pree by a canal, which already 
vartly exists. The advantages of such a water road to 

erlin would of course be further enhanced by the Baltic- 
North Sea Canal, which so materially shortens the road 
to England and a number of other countries, Admiral 
Batsch considers it necessary to provide a water road to 
the centre of Germany, which will be cheaper and 
handier than the railways. 


Cuimney Suart Burtpinc.—A rather high chimney 
shaft has just been erected at Messrs. F. S. Tenuienan 
and Co.’s Chemical Works, Rainham, Essex, and forms a 
prominent landmark on the river side, lying about half 
way between the outfall pumping station at Crossness on 
the Kent shore and Purfleet on the Essex shore. Con- 
siderable difticulties presented themselves in the founda- 
tion, as borings and sinkings proved the strata to be 
anything but good for such an erection, for they showed 
3 ft. of made ground, 4 ft. loamy clay, 16 ft. soft peat, 
5 ft. soft clay, and 3 ft. of running sand before ballast was 
reached. To meet this emergency the foundation was 
formed with sixty-nine piles of 12 in. by 12 in. pitch pine 
which were driven by a 10 cwt. monkey with 10 ft. fall 
into the gravel until the drive was reduced to an average 
of about ;'; in. to the stroke. The piles having been cut 
off evenly were braced by 12 in. by 12in. and 12in. by 
9 in, stringers, and the space between them for a depth of 
2ft., and up to the top of the stringers filled in with 
Portland cement concrete. Upon this surface 1lin. by 
4in. and llin. by 3in., Burnettised planks were laid, 
and then a bed of concrete 40 ft. square and 8 ft. thick. 
This having been floated up to a perfectly level surface, 
was left to stand for some weeks, and on being tested was 
found to be quite even. The height of the chimney is 
186 ft., the external measurement at the base 15 ft. and at 
the cap 7 ft. 6in., the internal diameter being 9ft. at the 
bottom and 6 ft. atthe top. The head is built entirely of 
blue Brosely bricks in cement, and is surmounted byan iron 
ring cap put together in sections with copper bolts. A 
14in. by 4 in. lightning conductor is fixed. The shaft 
was built from external scaffolding to a height of 25 ft., 
and above that from the inside. The weight upon the 
piles is about 1300 tons. The whole of the foundations 
and shaft were designed by and have been executed under 
the immediate personal supervision of Mr. W. Seckham 
Witherington, F.R.I.B.A., 79, Mark-lane, E.C., and the 
shaft itself was erected by Mr. Joseph Blackburn, 39, 
Arkwright-street, Nottingham, with Mr, David Ellis as 
his foreman of the works 
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SAND BLAST APPARATUS FOR CLEANING 
CASTINGS. 

A FURTHER adaptation of Tilghman’s sand blast toa 
useful purpose is exemplified by the apparatus for 
cleaning castings, invented}by Mr. Mathewson, and 
illustrated on the present page. The process is found 
particularly useful for castings which have to be 
tooled, plated, or bronzed, or for cleaning out intri- 
cately cored castings which cannot be easily done by 
the ordinary methods. For large castings two kinds 
of apparatus are employed. In the first the owe 
is stationary, and the blast directed horizontally, the 
casting is suspended in front of the orifice through 
which the sand issues, and moved about so as to bring 
all parts of the surface required to be cleaned under 
the action of the blast. In the second case the castin 
is stationary and the apparatus is suspended in such a 
way that the blast can be directed by hand against 
every part of the surface of the casting. _ 

The apparatus which we illustrate is, however, 
employed in cleaning small castings which can be held 
in the hands of the operator over the blast. The 
system preferred for such work is that in which the 





required velocity is given to the sand by a jet of steam. 
Before, however, this stream of mingled steam and 
sand has reached the object operated on it is met by a 
counter current of air, which sweeps away the steam 
and allows the sand alone to pass on, so that nothing 
but cool, dry sand strikes the work. The velocity of 
the sand and its consequent cutting power can be 
regulated by merely increasing or Suidatehing the 
pressure of the steam. The steam enters the appa- 
ratus at A, passing through the steam drier B, into the 
blast jet P, which terminates in the bottom of the cup 
D. The lower end of the blast pipe O also terminates 
in this cup, leaving a small space between it and the 
blast jet. The steam rushing out of the blast jet into 
the blast tube O causes an inrush of air. The sand 
from the annular hopper G flows through the inclined 
tubes NN, and drops into the cup D, where it is at once 
caught up by the inrushing current of air and carried 
into the blast pipe and mixed with the steam. The 
steam and sand then pass on together through the 
conical tube F, towards the hole K, in the upper end of 
the inner cylinderE. The lower end of the cylinder E 
is open and communicates with an annular cylinder 
partly surrounding the blast chamber. Connected 
with this annular cylinder is a steam jet exhausting 
apparatus C, which exhausts the chamber and causes a 
current of air to rush in at K in an opposite direction to 





the stream of steam and sand. The steam being light 
and expanded is easily carried back by the slight 
counter current of air, while the sand by its weight 
and velocity rushes onward alone and strikes the object 
placed in its path. The sand in passing through the 
few inches of dry cool air, is quickly robbed of its 
moisture and heat, and thus strikes the object ina 
dry and comparatively cool condition. The steam 
thus carried back by the counter current of air passes 
into the exhausting apparatus and out into a chimney 
or other outlet. The castings to be cleaned, frosted, 
or otherwise treated are placed on the perforated floor 
of the apparatus H, through the door I, shown to the 
right. The workman stands on the floor in front of 
the machine with his arms through the armholes Q, 
and his eyes opposite the window J. The castings are 


&}held in the hands of the workman, his hands bein 


protected with rubber gloves, in the blast at X, anc 
constantly turned round in order to subject all parts 
to the action of the blast. After striking the casting 
the sand falls back into the annular hopper G ready to 
be used again. The flow of sand is regulated by the 
lever M. The water and dust which collect in the 
annular cylinder are removed occasionally through 
the door L. 





SMIT’S PRECISION CENTRE PUNCH. 

In laying out plates for small boilers, or other work 
for punching, it is known that the rivet holes have to 
be marked in circumference and afterwards centre 
punched. In punching, the plate has to be shifted 
until the circumference of the punch is exactly over 
the circumference drawn on the plate. This operation 
is very tedious and is often done carelessly. The man 
who punches cannot observe quickly enough if the 
plate is exactly in its place and punches, therefore, 
outside the required area. 

Having a centre forged or cast on the punch, as is 
sometimes done, reduces the trouble, but these centres 


24, Fig /. 

















to be strong enough must be very short, so that the 
man can scarcely see if the mark is in the centre. 
Most of these centres are not strong enough and break 
off. 

To obviate these difficulties Mr. P. Smit, Jun., of 
Slikkerveer, near Rotterdam, invented the precision 
centre punch shown in the annexed engraving. It 
will be observed that a small hole is drilled through 
the centre of the punch, which has a recess on the top 
for holding the head of the precision mark. 

On the top of this mark, which is a steel bolt of 
4 in. diameter, there is a little spring for pressing 
the mark outward, and which is driven inward in 
punching. The precision centre may come down for 
4in., so that the workman has a clear view on his 
work, while breaking is impossible. 

This little arrangement is not patented, and, no 
doubt, many of our readers will give it a trial. 





INDUSTRIAL NOTES. 

At the recent meeting of the Midland Wages Board 
the question of the premium was discussed at great 
lena, with much firmness on both sides, and on the 
whole with tolerably good feeling. The employers 
had offered 1s. 6d. premium on the sliding scale 

rices; the men’s representatives demanded Is. 9d. 

he question was then remitted to the men at the 
various works for consideration, two representatives 
being allowed to consult with them upon the proposal 
and counter-proposal. At various places the men con- 
tended that they were not only entitled to the extra 
3d. premium, but also to an increase per cent. At 
the recent meeting the whole question was thrashed 
out and several alternative proposals were made and 
rejected. At last the representatives of the operatives 
stated that they should have to resign if the advance 





was not conceded. The chairman replied that they 
were not prepared to break up the Board on a mere 
question of terms. Ultimately the employers gave way 
and conceded the advance, the men promising that the 
employers should not be placed at a disadvantage. The 
matter thus ended in a friendly settlement ; a dispute 
being averted. 

The discussion as to the question of premium, and 
the contention of some of the men in the iron trade 
that the sliding scale was averse to their interests, 
have led to some skirmishes between the great body of 
the men and their ‘‘leaders.” The latter stand firmly 
by conciliation and arbitration, and have held the main 
body of the men to the Wages Board, in spite of some 
discouragements. The concession by the employers of 
the extra 3d. premium will help the representatives of 
the operative iron and steel workers to keep the men 
loyal to the Board. But a demand is now made for 
some revision of the basis, and also for a reform of the 
Board’s representation. The claims put forward appear 
to be moderate and reasonable, and the Board will do 
well to consider them in the same friendly spirit which 
has characterised the proceedings at the two last meet- 
ings. Those boards of conciliation and arbitration 
are regarded everywhere, on the Continent of Europe 
and in America, as models to be studied, and even now 
a large deputation of delegates from Germany is visit- 
ing the various centres to report thereon. 





In the Cleveland district various claims and demands 
by some of the branches connected with the iron and 
steel trades were recently relegated to a joint com- 
mittee, at which both sides were fully represented. At 
a recent meeting the claims of the metal carriers were 
considered, when an arrangement was arrived at, by 
which the men accepted 1a. per ton for certain iron 
in stock, which is equal to gd. advance upon the prices 
previously paid. The other questions affecting the 
metal carriers were allowed to stand over until the 
termination of the present sliding scale. In one case 
the claim to have extra men for extra work was con- 
ceded by Messrs. Bell Brothers, and another claim for 
extra pay for tipping stock stone was referred to two 
representatives, one of the masters, and one of the men 
respectively. So that these matters will be amicably 
settled. The claims of the locomotive enginemen and 
firemen employed at Cargo Fleet for an advance of 
wages were referred to one employer and one repre- 
sentative workman for settlement. Another claim, 
affecting many of the works in the district, for an 
advance of 64 per cent. above the standard, to men 
taking spare shifts, was conceded by all the employers 
haar on the basis of the arrangement with the 

last furnacemen on August 25, and they promised to 
endeavour to induce all other employers to make a 
similar concession. Thus all the matters in dispute 
were amicably adjusted by the joint committee. 





In the Sheftield and Rotherham district, the strike 
of the wire drawers is at an end, the men being 
victorious. The chief matters of dispute were some 
rules which the men contended were very objection- 
able and unfair, under which they were mulcted in 
fines on one pretence and another, amounting to a very 
considerable amount. The employers consented to 
withdraw the rules objected to, and to submit others 
for acceptance. This was done, and the men agreed 
to resume work, one point only being in abeyance. 





The gas stokers and other men employed at the Man- 
chester Corporation gas works have been agitating for 
an eight hours’ day, or shift ; and within the last few 
days their requests have been considered by the com- 
mittee. There appears to be a disposition to concede 
the terms asked for generally, if not wholly, so that in 
all probability there will be no serious dispute. The 
council nominations and elections seem to have in- 
fluenced the candidates in favour of some concessions, 
rather than risk an agitation, and possibly a strike. 
At Bristol, the dockers and labourers generally are in 
a state of ferment, and many are on strike, but there 
also is a disposition towards a more conciliatory 
spirit as regards the labourers’ claims. But the strikes 
have now extended to numerous other trades. In some 
cases terms have been agreed upon, in other cases the 
men are on strike. At Woolwich the workers in the 
Arsenal are requesting an advance in wages. The 
matter was referred to the Director-General of Ord- 
nance, who reported against the advance. But his 
report has not disposed of the question. The move- 
ment among the ‘unskilled labourers” for higher 
wages is spreading to nearly every industry, among 
the women as well as among the men. In numerous 
instances some concessions are being made without any 
friction, the employers being desirous of avoiding any 
public dispute. There is really an upward tendency 
in the wages of most of the labourers engaged in manu- 
facturing industries. 





Another important movement is on foot in the coal 
trade. The Yorkshire miners have resolved to ask for 
an additional 10 per cent. advance, as decided upon at 
the Birmingham conference. The secretary, Mr. B. 
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Pickard, M.P., was authorised to write to the coal- 
owners to request an interview on the question. The 
delegates, who represented 40,000 men, also decided to 

o in for the eight hours’ day. Meanwhile there have 
ates a few strikes in some districts to enforce the last 
5 per cent. advance, the second portion of the York- 
shire compromise agreed to in July last. The strike 
of miners at Rowley ended by the employers making 
the concession demanded, es | to be equal to 3d. per 
day in the matter of allowances and other minor 
matters. In South Wales a 24 per cent. advance has 
been given. This makes 25 per cent. above the 
standard on the scale of 1879, or 174 per cent. within 
the last twelve months. During this time—October, 
1888, to October, 1889—the English colliers have 
obtained 20 per cent. advance and are now demanding 
a further 10 per cent., while the Scottish miners have 
been conceded 30 per cent. But of course this may or 
may not mean unequal advantages, as much depends 
upon local circumstances. In one district in Derby- 
shire the men complain that they have not received the 
last 10 per cent. at all. If it is not conceded seven 
days’ notices are to be given to terminate all contracts. 





The Durham miners made a new departure on 
Saturday last, when a mass meeting was held, repre- 
senting, it is stated, 100,000 men. The demands made 
are: 1, The restriction of work to ten days per fort- 
night, of seven hours’ shifts from bank to bank. 2. 
The abolition of patent explosives in mines. 3. An 
immediate advance of 15 per cent. in wages. The 
above demands were unanimously resolved upon at 
the great meeting referred to. This is a much “ larger 
order” than that of the Yorkshire miners, who only 
very modestly ask for an eight hours’ day and a 10 per 
cent. advance. 

The Cleveland mineowners, at a meeting held at 
Middlesbrough on Monday last, agreed to advance the 
wages of miners in that district 15 per cent. for the 
next three months. The coalmasters of Fife and 
Ciackmannan agreed to advance the wages of the 
miners 5 per cent. from November 15, with a further 
advance if the North of England miners received a 
larger proportionate advance. The iron shipbuilders 
of the Tees and Hartlepool agreed to accept the 
masters’ offer of 24 per cent. advance forthwith, and a 
further advance of 5 ad cent. in January. Their 
original demand was for 10 per cent. There is a 
rumour of a movement in the engineering trades in 
the Manchester district shortly, but no definite reso- 
lutions have been formulated as yet as to the precise 
terms of the demands to be made. 





In the Forest of Dean the blast furnacemen are to 
have an advance in wages of 5 per cent. from 
November 1. The ironstone miners are to have an 
advance of 5 per cent., to date back from October 1, 
while the stone quarrymen and labourers are to have a 
similar advance from the present week. It is also 
intimated that if trade continues satisfactorily a further 
advance will be given towards the end of the present 
year. 





The Silvertown strike still continues, and much 
suffering is being endured by some of those on strike. 
At Bristol on Saturday last enormous meetings were 
held in support of the labourers’ strike. The railway 
employés are becoming more and more resolved in their 
demands, while the tramcar men have had some con- 
cessions made to them. 





On Saturday last the Lord Mayor invited the whole 
of the delegates who were selected to go to the Paris 
Exhibition to meet him and the Committee at the 
Mansion House. There was a very full attendance, 
nearly every one of the workmen representatives were 
present. The Lord Mayor complimented the men on 
the way in which they had discharged their duties, and 
on the character and ability of their reports. The 
Committee presented the Lord Mayor with a superbly 
bound copy of the reports, and a bound copy was pre- 
sented to each of the delegates. Dr. Chautemps, 
the president of the Municipal Council of Paris, was 
present, and was received by the delegates with quite 
an ovation, showing how they appreciated his hospi- 
tality while in Paris, and his assistance in various 
ways. After the meeting the Lord Mayor entertained 
those present at a sumptuous repast. 





NEW HARBOUR WORKS AT ARDROSSAN. 

For about two years extensive works have been in 
progress at Ardrossan, where a new and greatly en- 
larged harbour is being constructed partly on the site 
of the old one. The reconstruction is really a part of 
a large scheme to bring the Lanarkshire coalfields 
within reach of the Ayrshire ports, so that ships may 
be saved the voyage up the Firth of Clyde and thence 
to Glasgow, a voyage which takes a considerable time 
under ordinary circumstances, and which is often pro 
tracted owing to the necessity of deeply laden vessels 
waiting flood tide before proceeding hes up or down 
the channel of theriver. Ardrossan isa port with many 


natural advantages, and the promoters fixed upon it as 
the harbour, the Lanarkshire and Ayrshire Railway 
Company had a railway constructed between that town 
and Barrmill, where the newline is joined to theGlasgow, 
Barrhead, and Kilmarnock joint line, which again is 
connected with the Caledonian system. The new line, 
which is 12} miles long, is already in operation, and is 
under the control of the Caledonian Company. Branches 
are now being constructed to Kilburnie and to Irvine, 
the lengths being 5 miles and 34 miles respectively, 
making the total length 21 miles. It is, however, 
with the harbour works that we have to deal in the 
present article. 

The town has a history, and is associated with 
Wallace’s exploits. It lies in the lea of Castle Craigs, 
which project into the Firth for a considerable dis- 
tance. The Montgomerys acquired the place about 
1376, and early in the present century the descendant 
of that house, the twelfth Earl of Eglinton, deter- 
mined to have a harbour made so as to enable ships to 
get over the difficulty of going 7 the river in days 
when there were no tug steamers, by transferring their 
cargoes to trains at Ardrossan. The works were 
designed on a magnificent scale, but Telford and 
Rennie, the engineers, in 1815 found that they would 
require instead of 100,000/., which had been expended 
upon them, at least 400,000/., so that the works 
were abandoned and were not resumed until nearly 
twenty years later. The scheme of Telford and 
Rennie was not even then carried out in its entirety ; 
but a harbour was constructed on a considerable scale, 
the amount of money expended on tidal docks, graving 
docks, sheds, warehouses, offices, dwelling-houses, &c., 
being 200,000/., exclusive of the value of land and 
foreshores. The port has hitherto been owned and 
managed by the Earls of Eglinton, the harbour being 
part of their entailed estate; but it was about three 
years ago sold and transferred to a company, in which 
the Earl of Eglinton still holds a large number of 
shares. 

The extent of the old wet dock accommodation was 
only 4 acres with a depth of about 18 ft. at high 
water. An additional wet dock is now being con- 
structed, of over 9 acres inextent, with a depth at high 
water of about 27 ft., thus allowing vessels of large 
tonnage to be afloat at all times. Outside this dock a 
tidal basin nearly 5 acres in extent is formed with a 
depth of about 18 ft. at low and about 27 ft. at high 
water. The existing berthage of the harbour has been 
greatly improved and enlarged by the construction of 
new ry and quay walls and by deepening the water. 
A new breakwater is also being constructed outside 
the harbour for its protection from north-west gales— 
the Castle Craigs protecting it otherwise—and the 
safer shelter and anchorage of vessels. In order to 
give access to the new harbour works a channel of about 
400 ft. in width is being deepened to the same depth 
as the outer basin and new docks—18 ft. at low and 
27 ft. at high water of ordinary spring tides. 

The new outer or tidal basin is deat 500 ft. long 
and 370ft. broad, and has a length of quays of close 
on 1600 ft. The wet dock is about 700 ft. long and 
620 ft. broad, and has quay accommodation of over 
2700 ft. 

The wet dock and outer basin occupy the site of an 
old tidal basin, which was bounded on the north by a 
narrow pier —called Montgomery Pier — projectin 
from the shore 1000 ft., and on the south by the old 
harbour works. The new basin has been divided into 
two portions by a quay 80ft. wide, with a 60-ft. 
passage from the one portion to the other near the 
north-west corner. This passage is provided with 
gates made of greenheart timber for maintaining high- 
water level in the inner basin at all stages of the tide. 
A portion of the Montgomery Pier, already mentioned, 
will be removed, and the pier has been widened from 
30 ft. to 165 ft. to give room for suitable railway 
accommodation for the traffic in the dock, and also for 
the passengers embarking or leaving the steamers 
arriving at or departing from the north side of the new 
pier. A station will be constructed at the west end 
of this pier, forming the terminus at Ardrossan of the 
Lanarkshire and Ayrshire Railway. 

The level of the bottom of the old tidal basin, the 
site of the new inner dock, and outer basin, varied from 
8 ft. below lower water at its outer end to about 5 ft. 
above low water at the shore end. In order to deepen 
this to a uniform depth of 18 ft. below low-water level 
about 400,000 cubic yards of excavation had to be done. 
The material raised consisted of rock, clay, and surface 
deposits. The rock made up about two-thirds of the 
total quantity. The character of the rock was varied, 
consisting for the most part of sandstones of various 
degrees of hardness, interbedded with limestone, and 
also intersected in various directions by trap dykes. 
In order to execute the excavations and the building of 
the walls of the wet dock and the quay between the 
wet dock and outer basin dry, a cofferdam was con- 
structed across the old tidal basin, inclosing the site of 
the whole of these works. 

The existing walls on the north and south sides of 
the wet dock have been made use of. These had been 








founded on the clay a little below the original surface, 


and to make use of them after the deepening, it was 
found necessary to excavate the clay between the 
bottom of the walls and the surface of the rock below, 
which varied in depth from a few feet to as much in 
some places as about 20 ft. The walls were then 
underbuilt with concrete from 5 ft. to 7 ft. thick 
according to the depth. This underbuilding was 
carried out in short lengths, and the wall supported 
by shores, while the concrete was being depozited 
below. 

The east and west walls of the dock are entirely 
new, and wholly constructed of rubble concrete. The 
whole of these walls and the underbuilding are con- 
structed on the rock where that was sufficiently 
sound, and the rock has been sheered down, in con- 
tinuation of the face of the wall, to the bottom level. 
Where the rock was not strong enough to form a 
smooth surface it has been cut out and faced with con- 
crete in situ. 

The walls of the new pier on the north side of the 
dock, in lieu of Montgomery Pier, have also been 
built entirely of rubble concrete. This work was also 
executed dry within a cofferdam, which was con- 
structed round the whole pier. The whole of the 
works inside the wet dock, and also the new pier, are 
far advanced and will be completed in a few months. 

The existing walls on the south and west sides of the 
outer basin having very shallow foundations, the use 
of them has been abandoned altogether and new walls 
of rubble concrete are being built in front of these. 
These walls are being constructed in lengths of from 
60 ft. to 100 ft. inside cofferdams composed of closed 
sheet piling. The walls are like those in the wet dock 
founded on the rock. When the new wall on the west 
side of the outer basin is completed it is proposed to 
close the entrance to that basin by means of a coffer- 
dam so as to enable the whole of the excavations within 
it to be taken out dry. 

In the entrance channel about 150,000 cubic yards of 
excavation has to be done by means of dredging, and 
about one-tenth of this consists of rock. The soft 
material is at present being removed by an ordinary 
bucket dredger, and a steam hammer is at work 
loosening the rock, and after this has been done it is 
proposed to remove it by means of the dredger. 

The new breakwater is being constructed so as to 
shelter both the old and the new harbour from the north- 
west, in which direction the entrance to the docks 
faces. This breakwater, which will have, when com- 
pleted, a length of 2000 ft., is founded at the southern 
end on a prominent rock forming the north boundary 
to the entrance channel. The first 1000 ft. lies north 
and south, and after this distance the direction 
changes and is continued north-east almost to low- 
water mark on the shore. The water over the site of 
the breakwater varies in depth from 3 ft. to 24 ft. at 
low water. The construction is entirely of concrete, 
the portion below low-water level being of concrete 
deposited in bags, and the part above low-water level 
of rubble concrete similar to the quay walls. The 
width of the breakwater at its deepest part is 28 ft. at 
the bottom, and the width of the southern half of it is 
14 ft. at top, and of the northern part 10 ft. at top. 
The bags of concrete are laid across the wall and each 
one extends from side to side. The weight of these 
bags varies from 25 to over 40 tons. 

A complete installation of hydraulic plant is being 
made for the harbour company by the Hydraulic 
Engineering Company, of Chester. This will include 
machinery for working the dock gates, sluices, ships’ 
capstans at the entrance, two 18-ton hydraulic hoists 
for the shipment of coal, and several hydraulic movable 
cranes. Each of the dock gates will be worked by 
means of a three-cylinder hydraulic engine, geared to 
barrels for working the opening and closing chains. 

The power for this machinery will be supplied by 
two compound horizontal non-condensing steam pump- 
ing engines, with a high-pressure cylinder 18 in. in 
diameter and low-pressure cylinder 32 in., and having 
a piston stroke of 24in. They will pump water 
against an accumulated pressure of 750 lb. per square 
inch. The accumulator will have a diameter of 18 in. 
and 20 ft. stroke. Steam for the engines will be sup- 
plied from three Lancashire steel boilers 26 ft. long 
and 6 ft. 6 in. in diameter, having six furnaces 2 ft. 6in. 
in diameter. The working pressure of these is to be 
80 lb. to the square inch. The boilers, engines, and 
accumulator will be accommodated in buildings being 
erected near the south-east corner of the wet dock, 
and pressure and return pipes will be laid to all the 
machines round the dock. 

The new works will cost about 200,000/. The engi- 
neers are Messrs. Strain and Robertson, Westminster 
and Glasgow, and the principal contractor is Mr. 
George Lawson, Glasgow. 








Newport News.—The work of establishing a great ship- 
yard at Newport News by the Chesapeake Dry Dock and 
Construction Company is far advanced, and by January, 
1890, the plant will be in perfect condition, and prepared 
for the construction of all classes of iron and steel ships. 
The capital invested is about 140,000/. The extensive 





water front secured is ample to meet any demands. 
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BLAST FURNACE PRACTICE. 


On the Results of Blast Furnace Practice with Lime instead 
of Limestone as Flux.* 


By the President, Mr. CHARLES COCHRANE. 


To Sir Isaac Lowthian Bell we are indebted for a most 
carefully conducted series of experiments upon the blast 
furnace, recorded in his work entitled ‘‘ Chemical Pheno- 
mena of Iron Smelting.” To M. Griiner is the scientific 
world further indebted for embodying in his ‘‘ Etudes sur 
les Hauts-Fourneaux” the results of those experiments 
in the most carefully developed mathematical order and 
algebraical formule that blast furnace practice has wit- 
nessed. Neither M. Valérius nor MM. Flachat Bar- 
rault and Petiet have approached Sir Lowthian Bell 
and M. Griiner in their exposition of the phenomena of 
the blast furnace reactions ; although, as happens in all 
scientific progress, those earlier works have been ae 
stones to the great stride accomplished by Sir Lowthian 
Bell and by M. Griiner. It is true that Sir Lowthian 
Bell pointed out how the presence of carbonic acid in the 
gases escaping from the blast furnace had a distinct bear- 
ing upon the economy of fuel consumed in the production 
of a unit of pig iron ; but he further insisted on the fact, 
as he supposed, that there was an absolute limit to the 
attainable ratio of carbonic acid to carbonic oxide in the 
escaping gases beyond which further economy was im- 
possible, by reason of alleged reactions between these 
two gases as soon as ever that limit was reached. The 
limit he assigned was one volume of carbonic acid to two 
volumes of carbonic oxide ; which is equivalent to a ratio 
by weight of three of carbonic acid to four of carbonic 
oxide, or CO,: CO=0.75: 1.00. M. Griiner gave, pre- 
sumably for the first time, the maximum of perfection 
possible in any blast furnace in terms of the above maxi- 
mum ratio of carbonic acid to carbonic oxide; but he 
seems too readily to have fallen in with Sir Lowthian 
Bell’s idea that there was a practical limit to this ratio, 
by reason of the reactions which Sir L. Bell alleged took 
place when the limit was exceeded of one volume of car- 
bonic acid to two of carbonic oxide. 

The conclusion drawn by Sir L. Bell is believed by the 
writer to have been experimentally correct under the 
conditions under which he assumed the gases to exist in 
the blast furnace ; but the writer’s practice has shown 
him that there are conditions hitherto unrecorded, which 
govern the attainable ratio of carbonic acid to carbonic 
oxide ; and it has been his aim for many years past to 
arrive at the true law which governs the relations of these 
two gases, and the resulting economy or sacrifice of fuel 
in the blast furnace. M. Griiner stated that the ratio of 
carbonic acid to carbonic oxide was the keynote of the 
position, and he was right; but it has needed years of 
practical experience, in the light of Sir Lowthian Bell’s 
analytical experiments and of M. Griiner’s inferences, to 
solve the problem. 

here are two leading factors in the conduct of a blast 
furnace, which are readily intelligible: the combustion of 
carbon at the tuyeres into carbonic oxide wholly ; and 
the reduction of the oxide of iron by the reaction of the 
carbonic oxide thus produced, so as to form carbonic 
acid, according to the well-known formula in the case of 
peroxide of iron, Fe, O0;+3 CO=Fe,+3 CO, or (28x2+8 
x 3) +3 x (6+8)=56+3 x (6+16). Now supposing there 
were no other reactions than these, and that there were 
needed 15 ewt. of pure carbon to produce 20 ewt. of pure 
iron, the ratio of carbonic acid to carbonic oxide would 
be found as follows: 15x14+6=35 cwt. of carbonic 
oxide produced at tuyeres: and according to the above 
formula, for every 56 cwt. of iron 42 ewt. of carbonic 
oxide would be required with production of 66 ewt. of car- 
bonic acid. Hence for every 20 cwt. of pure iron there 
would be required 42 x 20+56=15 ewt. of carbonic oxide, 
and there would be produced 15x 66+42=23.57 cwt. 
of carbonic acid. There would therefore be left 35-—15== 
20 ewt. of carbonic oxide; and there would be formed 
23.57 ewt. of carbonic acid ; and the ratio of these vould 
be CO, : CO=23.57 : 20.00=1.18. Now Sir Lowthian 
3ell’s assertion is that such a ratio would be impossible, 
because the moment the limiting ratio of 0.75 is exceeded, 
the immediate effect would be to cause a reconversion of 
carbonic acid into carbonic oxide, and so to undermine 
the economy due to such a ratio as_the foregoing of 1.18, 
¥ the unburning of carbon oxidised to its highest degree. 
et he himself gives an illustration of Styrian furnaces 
where pig iron is made with from 12 ewt. to 15 cwt. of 
charcoal per 20 cwt. of pig iron produced ; so that on the 
merits of the case there would seem to be something 
wrong in his deductions. Although as a matter of fact 
so high a value as 0.75 for the ratio of carbonic acid to 
carbonic oxide has not been attained with Cleveland iron- 
stone, the author purposes showing that the cause is to 
be | — deeper than in the mere arbitrary limit 
assigned to the ratio of carbonic acid to carbonic oxide, 
and is to be found in reactions of carbonic acid upon red- 
hot carbon, and in the consequent production of carbonic 
oxide, so that the ratio CO, : CO is essentially an effect 
and not a cause. 

In a blast furnace the perfection of work is that car- 
bonie acid, having once been formed in the process of 
reduction, should never be allowed to come into contact 
with red-hot coke ; for the immediate reaction between 
carbonic acid and carbon at a red heat is to convert the 
carbonic acid into carbonic oxide with most destructive 
waste of fuel. Thus the units of heat developed by one 
unit (or cwt.) of carbon burnt into carbonic oxide only are 
2473 Deng goes whereas the units of heat developed by 
one unit of carbon burnt into carbonic acid are : 
hence the units of heat developed by one unit of carbon 


. 
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in carbonic oxide burnt into carbonic acid are 8080 — 2473 
= 5607. It will thus be seen that, if by any unfavourable 
reaction in the furnace, such as happens when carbonic 
acid finds itself in the presence of red-hot coke, any car- 
bonic acid once formed becomes reconverted into carbonic 
oxide, the unburning of the carbonic acid to carbonic 
oxide must be accompanied not only by the absorption 
of carbon but also by serious loss of heat. The reaction 
which takes place is represented by the formula CO, + 

= 2 CO, in which for every unit of carbon in the car- 
bonic acid a unit of carbon of the coke is dissolved and 
becomes carbonic oxide ; whilst the unit of carbonic acid 
becomes two units of carbonic oxide by the absorption of 
the second equivalent of carbon. Just as one unit of 
carbon as carbonic oxide develops 5607 heat-units in 
becoming carbonic acid, so one unit of carbon as carbonic 
acid in going back to carbonic oxide will absorb 5607 heat- 
units, which is equal to the combustion of 5607+2473= 
2.26 units of carbon burnt into carbonic oxide, of which 
one unit of carbon has absolutely disappeared by absorption 
in the process, leaving 1.26 units to be supplied and burnt 
into carbonic oxide at the tuyeres by means of the oxygen 
in the blast, to compensate for the balance of loss incurred 
in the region of the furnace in which the reaction has 
taken place, because by hypothesis the carbonic acid has 
been evolved or come into contact with red-hot coke 
under conditions under which it could not exist as car- 
bonic acid. To make the ultimate result, if necessary, yet 
clearer, the absorption of the one unit of carbon by the 
carbonic acid to form carbonic oxide will develop 2473 
heat-units, while the reconversion of the carbonic acid to 
carbonic oxide will subtract from the furnace 5607 heat- 
units, so that the balance will be a loss of 5607 — 2473 = 
3134 heat-units, which represent 3134 + 2473 = 1.26 units 
of carbon burnt into carbonic oxide. Hence there is a 
total loss to the efficiency of the furnace of 1.26 + 1.00 = 
2.26 units of carbon burnt into carbonic oxide for ever 
unit of carbon once existing as carbonic acid which shall 
have been reconverted into carbonic oxide. 

When limestone is employed as a flux there are two 
sources of carbonic acid: Firstly, that contained in the 
carbonate of lime CaO CO,, which has necessarily to be 
evolved in contact with red-hot coke, because at less than 
a red heat it is impossible to separate the carbonic acid 
from the lime ; and secondly, that evolved in the process 
of reduction of the ore or ironstone, which, if previously 
calcined so as to become peroxide of iron, undergoes 
the following reaction: Fe, O; + 3 CO = Fe, + 3 CO. 
Now according to the construction of the furnace, and 
the more or less imperfect appliances at command, 
much or little of the latter, which will be called the car- 
bonic acid of reduction, may be evolved in the same red-hot 
region in which the carbonic acid from the flux is driven 
off. In old furnaces of very small capacity, extravagant 
waste of fuel took place from this very cause, namely, the 
evolution of carbonic acid of reduction in the red-hot 
region, owing to the plunging of the ironstonedown intothat 
region before its complete reduction had been effected in 
a higher and cooler region. How great could be the mis- 
chief will appear by assuming the extreme case of a 
furnace so Pee constructed that the whole of the reduc- 
tion of the peroxide of iron should take place in the_red- 
hot region. From the formula Fe, O;+3 CO = Fe, + 
3CO., or (2x 28)+3x8+3x(6+8) = (2x 28) +3 (6+16), 
it will be seen that for the reduction of 56 cwt. of iron 
there are required 18 cwt. of carbon as carbonic oxide ; and 
56 :20::18 : 6.43 ; therefore 6.43 cwt.ofcarbon are required 
for the reduction of 20 cwt. of iron from its assumed con- 
dition of peroxide. But inasmuch as 20 ewt. of pig iron 
contain only 18.80 of pure iron, the carbon required per 
ton of pig iron will be 6.43 x 18.80+20=6.04 cwt. ow 
suppose the whole of this carbon, which should in a 
perfect furnace pass away as carbonic acid, became 
carbonic oxide ; it would first absorb 6.04 cwt. of carbon 
for conversion into carbonic oxide according to the 
reaction CO,+C=2 CO; and the heat to be furnished at 
the tuyeres would be 6.04x1.26=7.61 cwt. of carbon 
burnt into carbonic oxide. Hence a total loss would 
arise of 7.61 + 6.04 = 13.65 cwt. of carbon per ton of pig 
iron. 

It was in the direction of reducing this mischievous 
tendency that, at Middlesbrough especially, important 
economies ensued on increasing the capacity of the blast 
furnace from 6000 or 7000 cubic feet to 20,000 cubic feet 
or more. Thereby more time was given for the reduction 
of the ironstone ; so that it became more possible to secure, 
in the analysis of the escaping gases when employing 
limestone as flux, a nearer approach to the presence of 
the entire quantity of carbonic acid of reduction and in 
certain cases even the entire quantity. Indeed M. Griiner 
was quick to discover in Sir Lowthian Bell’s experi- 
ments the presence in some cases of a little more carbonic 
acid than was due to the possible formation of carbonic 
acid by the reduction of all the ironstone ; and the excess 
must have proceeded from the evolution of carbonic acid 
from the limestone. As the writer has himself on several 
occasions since confirmed M. Griiner’s observation, he 
now deems such increase of carbonic acid beyond the 
carbonic acid of reduction ‘to be the result of a trifling 
wave of carbonic acid displaced from the surface of the 
limestone just before it plunges into the red-hot coke 
region. The amount is so little as not to disturb the main 
conclusion that the carbonic acid_of the flux takes up a 
weight of carbon practically equal to that which it already 
contains. Nor must it be lost sight of that in thus taking 
up carbon and becoming 2CO the result it produces is not 
ahogether prejudicial; for the carbonic oxide so formed 
enriches the deoxidising gas of the furnace, and promotes 
the more complete deoxidation of the ironstone in the 
cooler region above, so as to make it possible to attain to 
a perfect reduction thereof without absorption of carbon 
by carbonic acid of reduction. 

At this stage it may be interesting to refer to the effect 








of displacing the carbenic acid from the flux by calcining 
the latter before employing it in the blast furnace. The 
Table on the next page is a comparison between the 
results obtained at the same furnace under the two dif- 
ferent conditions, and will fully illustrate the benefit to 
be obtained under favourable conditions by the substitu- 
tion of lime CaO for limestone CaO CO, in a blast furnace 
of capacity adapted to the materials employed, although 
there may seem room for a little regret that the balance 
of heat received (Table I.) and heat expended (Table IT.) 
is not somewhat closer than here appears. 

In these comparative accounts of receipts and expendi- 
ture of heat it will be noticed that, in working on lime- 
stone, the expenditure falls short by 0.72 cwt. of carbon 
of the total heat received in fuel and heated blast, and 
reckoned in carbon burnt to carbonic oxide; whilst in 
working on lime, the expenditure account shows an excess 
of 0.81 cwt. of carbon over that which was received. 
These are errors on either side, amounting to 24 and 3 per 
cent. respectively, to which calculations of this kind are 
liable, owing to the im pace of recording accurately 

1 the conditions under which a blast furnace works. 
Imperfectly calcined ironstone for instance will contain 
more or less carbonic acid, which, if at the surface, will 
pass away as such, but if imprisoned in the core of a large 
piece of ironstone will descend into the red-hot region of 
the blast furnace, there to be liberated with absorption of 
carbon and resultant loss of heat. Such fluctuations in the 
ironstone would produce some influence upon the ratio of 
carbonic acid to carbonic oxide; but all things considered, 
the above errors of 0.72 cwt. and 0.81 ewt. respectively 
might fairly be spread over the whole of the expenditure 
account, indeed probably over both receipt and expendi- 
ture accounts, and so become inappreciable whilst leaving 
the salient points of the account undisturbed. 

It will be seen that when working on lime, with even 
an imperfect calcination of the flux, an economy was 
obtained of 21.19—17.44=3.75 cwt. of carbon; whereas 
the theoretical saving should have been only 2.94 cwt. of 
carbon, according to the weight of carbon in the carbouie 
acid displaced from the flux, namely (1.52—0.22=1.30) x 
1.26 +1.30=2.94. 

The calculation which needs explanation in Table I. is 
the one whereby, from an analysis of the gases and from 
a knowledge of the carbon consumed per ton of pig iron 
and of the unexpelled carbonic acid in the flux, it is pos- 
sible to arrive at the exact mischief done in the red-hot 
coke region by each of the two sources of that mischief, 
namely the carbonic acid of reduction and the carbonic 
acid from the flux. In his last paper read before this 
Institution in January, 1883, the author showed how this 
could be accomplished by a laborious method of calcula- 
tion and by special Tables; but continued study has 
enabled him to simplify the calculation, and by a simple 
algebraical formula to test the effective working of a blast 
furnace by accounting in the form of an expenditure 
column for every unit of carbon consumed, whether in 
the heating of the blast or in the carbon burnt within the 
furnace. His own practice is to account in this expendi- 
ture for all fuel by reducing it to units of carbon burnt to 
carbonic oxide, each unit thereby developing 2473 Centi- 
grade units of heat. In this way he hopes to have made 
a complicated problem clear. 

Taking the ratio 0.473 determined by analysis as that 
of carbonic acid to carbonic oxide in the escaping gases 
when working on limestone, we begin by ascertaining 
what this ratio should have been had there been no recon- 
version whatever of carbonic acid into carbonic oxide. 
Then would the furnace have worked perfectly, and the 
ratio would have been found as follows. The net carbon 
available for producing joint carbonic acid and carbonic 
oxide has been found in the foregoing statement to be 
22.11 cwt. per ton of pig iron. In perfect work all car- 
bonic acid should pass away as such; and the total 

uantity produced in the furnace will be that from the 
.04 cwt. of carbon for the reduction of the ironstone and 
that from the 1.52 cwt. of carbon in the flux, namely : 





Cwt. of 

Carbonic 
Acid. 
Carbon for reduction __... 6.04 x 22-6=22.15 
ne of flux ror 1.52 x 22—-6= 5.57 
Total carbon 7.56 x 22--6=27.72 


If these 7.56 cwt. of carbon all appeared in the escaping 
gases, the balance should pass away as carbonic oxide, 
namely, 22.11 — 7.56 = 14.55 x 14 + 6 = 33.95 ewt. of 
carbonic oxide. Therefore the perfect ratio of carbonic 
acid to carbonic oxide would be 27.72 + 33.95 = 0.816; 
but the actual ratio determined by. analysis was only 
0.473, and has been lowered from the perfect to the actual 
by the transfer of a certain amount of carbon from the 
condition of carbonic acid to that of carbonic oxide. Let 
x be the weight of the carbon so changed ; then from the 
total carbonic acid possible in perfect work there will have 
been subtracted %7 x, and to the total carbonic oxide pos- 
sible in perfect work there will have been added ¥ 2. 
Hence the new ratio of carbonic acid to carbonic oxide 
will be (27.72 — 37 x) + (33.95 + 44 x) = 0.473. Whencex 
=2.44 cwt., as taken in the subjoined Table I. for the 
quantity of carbon transferred from the condition of car- 
bonic acid to that of carbonic oxide per ton of pig iron. 

In like manner where lime was employed, containing 
0.22 ewt. of carbon as carbonic acid unexpelled, the perfect 
ratio of carbonic acid to carbonic oxide would have been 
22.96 + 25.20 = 0.911; whereas in actual work it fell to 
0.535, showing that the carbon transferred from the con- 
dition of carbonic acid to that of carbonic oxide amounted 
to 1.93 ewt. per ton of pig iron, 


It is most important to notice the sources of these two 
different transfers. Obviously it might fairly be supposed 
that there should have been a difference between them of 
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1.52 - 0,22=1.30 owt. ; so that the transfer of 2.44 cwt. in 
the limestone furnace should have been lowered to 1.14 ewt. 
in the lime furnace ; whereas it appears at 1.93cwt. Let 
us therefore examine how the 2.44 and 1.93 are made m1 
in the respective cases of working with limestone an 
with lime, ; 
Limestone. Lime. 
Carbon transferred from carbonic 


acid of flux if a bes 1,52 0,22 
Carbon transferred from carbonic 
acid of reduction by reason of 
its evolution in region of red- 
hot coke ... = a fy. 0.92 1.71 
2.44 1.93 


The use of lime has therefore failed to accomplish some 
of the benefit which the author ventured to hope and pre- 
dict in January, 1883; thus showing that its employment 
is not an unmixed good. For through a combination of 
causes the reduction of ironstone when working with lime 
as flux, has been less effective to the extent of 1.71 — 0.§ 
= 0.79 ewt. of carbon per ton of pig iron, equivalent in 
the present comparison to a loss of 0.79 x 1.26 + 0.79 = 
1.79 ewt. of carbon per ton of pig iron. To make this 
point clearer, in the case of working on limestone the pro- 
portion of ironstone reduced in the cooler regions of the 
furnace out of contact with red-hot coke was 50.13 x 5,12 
+ 6.04 = 42.49 cwt. per ton of pig iron; whilst there 
passed down into the red-hot zone for reduction there 
50.13 x 0.92 + 6.04 = 7.64 ewt. For working on lime the 
corresponding figures are 50.00 x 4.33 + 6.04 = 35.84 ewt., 
and 50.00 x 1.71 + 6.04 = 14.16 cwt. In neither of these 
cases does the dreaded proportion appear of one volume 
of carbonic acid to two volumes of carbonic oxide ; for 
from the analysis given in Table I. it is seen that the pro- 
portion when working on limestone was only 9.25 : 30.89 
or 1: 34, and when working .on lime 9.79 : 28.95 or 1:3 
nearly. The consideration of these volumetric proportions 
may therefore be dismissed as inoperative in the present 
instances, 

What then are the causes of the diminution in the 
weight of carbonic acid of reduction—that is, of the 
increase in the weight of carbon transferred from the car- 
bonic acid of reduction into the condition of carbonic oxide 
—despite the removal of 85 per cent. of the carbonic acid 
from the lime used as flux? The causes of this disap- 
pointment when working on lime are twofold : 

Firstly, as intimated at the outset, when limestone is 
used, all or nearly all the carbonic acid it contains is 
necessarily converted into carbonic oxide, thus increasing 
and prolonging the activity of the reducing zone in a cooler 
region, while at the same time this cooler region is 
extended downwards by the absorption of the heat due 
to the unburning of the carbonic acid to carbonic oxide ; 
thus protracting or prolonging the period of reduction 
of the ironstone within the extended reducing region ; so 
that the employment of limestone is not an unmixed evil. 

Secondly, when lime is used, the weight of carbonic 
oxide is comparatively diminished, the cool reducing zone 
is curtailed in its depth, and the total volume of gases is 
greatly diminished, by reason of the greatly diminished 
consumption of fuel in the furnace, due to the very 
economy secured by the expulsion of carbonic acid from 
the flux. When working on lime, the ironstone under- 
going the process of reduction is thus subjected both to 
the passage of a smaller quantity of reducing gas over it, 
and to that passage during a shorter period of time before 
entering the red-hot zone, which zone by the use of lime 
has been raised somewhat higher in the furnace. 

To reduce the above conditions to actual figures, we 
have when working on limestone, according to Pable A., 
a weight of 146.23 ewt. of gas per ton of pig iron, which 
are passing over the materials entering the furnace, and 
of which 39.64 ewt. consist of carbonic oxide, or 27 per 
cent. of the total. When working on lime, we have only 
113.10 ewt. of gas per ton of pig iron, passing over the iron- 
stone as it enters the furnace, of which only 29.70 ewt. are 
carbonic oxide, or 26 per cent. of the total. It will thus be 
seen that there is a trifling difference in the per- 
centage of carbonic oxide in the total gases as they leave 
the furnace ; so that, in explanation of the diminished 
reduction of ironstone in the cooler reducing regions of 
the furnace when working on lime, there remains the 
important fact that the materials from which a ton of iron 
is produced are exposed to the influence of only 29.70 ewt. 
of carbonic oxide when lime is employed as flux, instead 
of to that of 39.64 ewt. when limestone is employed; a 
oe: wa of about 3 to 4, or 25 per cent. less carbonic 
oxide when working on lime. 

But whilst disappointment has to be confessed to the 
extent indicated, there are one or two conclusions to be 
drawn from the above »omparisons, which will well reward 
further consideration. 

The air required for consuming the coke per ton of pig 
iron is seen from Table I. to have been in eases of lime- 
stone 114.05 cwt., and with lime ovly 87.69 cwt., showing 
a direct economy of 26.36 cwt. of air, or 23 per cent.; 
whilst with the same pressure of blast and the same 
tuyere area the furnace when working on lime turned 
out 2453 tons of iron per month against 2141 tons per 
month when working on limestone, Table IT. It is in 
consequence of this increase in the output that the item of 
sundries in the statement of expenditure of fuel (Table IT.) 
has been reduced from 3.78 with limestone to 3.30 with 
lime. It is not generally known how far the constancy 
of the loss by radiation and by tuyere-water, &c., affects 


the consumption of fuel by reason of increased output ; 
within certain limits this explains the fact that extra 
driving may be and is accompanied by reductions of fuel 
consumed to make a ton of iron. 

Before passing away from the subject of the smaller 
quantity of air required to make a ton of iron when lime 








TABLE I.—Ormesby Iron Works, Middlesbrough. Blast 
Furnace of 20,454 cubic feet Capacity, and 76 ft. Height. 
Comparison between Working on Limestone and on Lime 
respectively as Flux, 


TABLE II.—Ormesby Iron Works, Middlesbrough. Blast 
Furnace of 20,454 cubic feet Capacity, and 76 ft. Height. 
Comparison between Working on Limestone and on Lime 
respectively as Flux. 





Working on 


Supply of Heat per Ton of Pig Iron Made. , | 
| Lime- 


| etone. Lime. 








'percent,| per cent. 








( Nitrogen N 58.28 | 659.90 
By )Carbonicacid CO,| 9.25 9.79 
volume » . oxideCO 30.89 28.95 
Chemical com- Hydrogen H 1.58 1.36 
position of the —_—— — 
escaping gases. Nitrogen N, 56.19 | 57.43 
By Carbonic acid CO, 14.04 14.80 
weight » oxide CO, 29.66 27.68 
Hydrogen H_ 0.11 0.09 
Ratio of COz to CO by weight .. ratio 0.473 0.585 
Temperature of blast, Fahr. 1485 deg. and 
1409 deg. =Cent. ve 2% os --| 8079 765° 
Temperature of escaping gases, Fahr. 621 deg. 
and 574 deg. = Cent. 6 = i -.| 8270 301° 
| 
cwt, | owt, 
Coke consumed per ton of pigiron _.. --| 23.28 | 19.49 
Ash 7.70 and 7.65 ) Per cent. 
Deduct {Sulphur 0.84 ,, io} 9.07 and, | 
Moisture 0.53 ,, 1.95) 10.50= 2.09 | 2.05 
Net carbon in coke consumed per ton of pig -_———-- 
iron .. oe * ee a --| 2119 | 17.44 
: ae §_7.86* 
Limestone consumed per ton of pig iron 13.18 | 12.28" 


Deduct foreign matter in flux 34 and 3.71 per 
cent. x #6 om A - 


Net pure carbonate of lime CaO CO. .. oe | 


Carbon contained in flux, 12.72 x 6 + 50 and*| 











0.79 x 6 + 22 ee oe os oe a 1.52 0.22* 
Total carbon supplied into furnace per ton of; 
pig iron, 21.19 + 1.52 and 17.44 + 0,22 eo] 22.71 17.66 
Deduct carbon absorbed by pig iron ++} ).60 0.60 
Net carbon for producing joint CO, and CO ..| 22,11 17.06 
Carbon required per ton of pig iron for perfect} 
reduction .. Ss ry 45 oe --| 6.04 6.04 
If all CO, passed away without change, total 
CO, in escaping gases would be (1.52+6,.04 
=%.56)X2856 .. 0 cc ce eof 27.72 
and (0.22+6.04 =6.26) x 22+6.. ne 2 22.96 
Whilst there would then pass away as CO 
(22.11 — 7.56 =14.55)x14+6.. oe eo| 33.95 
and (17.06 — 6.26 = 10.80) x 14+6 és mel) ses 25.20 
In that case the furnace would be working 
perfectly with ratios CO; : CO=27.72+33.95 ratio ratio 
and 22.96+25.20 .. a &2 * --| 0.816 0.911 
But the actual working ratios given above 
were... os «s ee ee es ++) 0,473 0.535 
This reduction of ratios, as will be explained 
further on, is attended with transfer of 
carbon from condition of CO, to that of CO,) ewt. owt, 
amounting to aie ne te s se 2.44 1.93 
The transfer, as will also be explained, is 
derived from the two following sources : 
Carbon from CO, of flux, as above sel eee 0.22 
a = reduction, by difference’ 0.92 171 
Total carbon transferred per ton of pig —_—— 
iron, as above ; ox +e ue 2.44 1.93 
Moisture in atmosphere per cubic foot, grains) 4.776 3.243 
Weight of air supplied into furnace is found as 
follows: owt ewt 
Carbon supplied for producing CO, and 
CO, as above .. + =f oe se 2.11 17.06 
Deduct carbon transferred from CO, of 
flux and of reduction, as above .. R 2.44 1.93 
Net carbon to be converted into CO by air 19.67 15.13 
Weight of oxygen required 19.67 x 8 + 6 and ———— —— --_— 
15.13 x 8 + 6 ot oe on o* oo} 26.28 20.17 
Weight of nitrogen required 26.23 x 77 +23... 87.82 
and 20.17 x 77 + 23 + ae a *e oe 67.52 
Total weight of dry air required per ton of pig ——-~— —— 
iron .. ate = * Sa so -.| 114.05 87.69 
Total heat supplied into furnace by blast, —-—— —————~— 
reckoned in cwts. of carbon burnt into CO, 
each unit of carbon thereby developing 2473 
heat-units, and specific heat of air being 
ree n70 3 es 785° %0,980 ewt. ewt. 
Se ee 8.99 6.48 
2473 2473 
If to this heat so measured be added the actual 
carbon contained in the coke .. a oo} S39 17.44 
and also the carbon in the flux am 1.42 0,22 
There is a total of carbon to be accounted for 
as supplied into the furnace, both directly 
as carbon and in its equivalent of heat carried 
in by the hot blast, amounting per ton of —~— ot 
pig iron to .. aA ss ie 31.60 24.14 


* When working on lime, the actual weight of flux charged into 
the furnace per ton of pig iron made was 7.86 cwt. of impure lime, 
resulting from the calcination of 12.28 ewt. of raw limestone. The 
latter was found by analysis to contain 3.71 per cent. of foreign 
matter, amounting therefore to 0.45 cwt. ; and the net pure car- 
bonate of lime was accordingly 12.28 — 0.45=11.83 cwt. of CaO 
CO», which contained 11.83 x 22+50=5.21 ewt. of CO,. But instead 
of the whole of this CO, being expelled from the limestone in the 
calcining kiln, the actual weight driven off was only 12.28 — 7.86= 
4.42 ewt. Consequently there remained in the lime used as flux 
5,21 — 4.42=0.79 ewt. of CO, ; and this unexpelled CO, contained 
0.79 X 6+22 =0.22 ewt. of carbon, which corresponds with 1.83 ewt. 
of CaO CO... 


is employed as flux, it will be proper here to refer to 
M. Griiner’s claim that he was the first to show how, from 
a knowledge of the quantity of coke consumed and the 
ratio of carbonie acid to carbonic oxide, the weight of air 
needed could be accurately ascertained. This in itself 
was a great stride towards the correct understanding of 
the phenomena of blast furnace practice ; and the writer 
has never seen his claim challenged. That method is 

















Working on 
Expenditure of Heat per Ton of Pig re 
Iron made. Sie 
Lime. 
| stone. 
Gases escaping at tunnel head are found as_ cwt. ewt. 
follows: | 
Net carbon for producing CO, andCO,as before 22.11 17.06 
Deduct carbon escaping in CO2, 6.04 —0.92 and 
6.04-1.71 .. oo ce a 6 -| & 4.33 
Leaves carbon escaping in 16.99 | 12.73 
CO, escaping 5.12x22+6 and 4.33 x 22+6 18.77 | 15.88 
CO escaping 16.99 x 14+6 and 12.73 x 14+6 39.64 29.70 
Nitrogen escaping, as before... ve 87.82 67.52 
Total weight of dry gases escaping . 146,23 113.10 
Heat carried away by waste gases, reckoned in 
ewts. of carbon burnt into CO, each unit of 
carbon thereby developing 2473 heat units, 
and specific heat of escaping gases being 0.237 
146.23 x 327° x 0.237 113.10 x 301° x 0.237 4.58 3.26 
2473 2473 ‘ +7 
Carbon absorbed by pig iron, as before is 0.60 0.60 
Carbon absorbed by COg of flux ) 1.52 and 0.22 
io - ae re- 2.44 1.93 
duction .. ms 7 i ee 
Extra carbon needed to be burnt into CO at 
tuyeres for meeting loss of heat due to un- | 
burning of CO, into CO, | 
2.44 x 1.26 and 1.93 x 1.26 3.07 | 2.43 
Heat required to drive off CO. from flux, | 
reckoned in ewts. of carbon burnt into CO, 
each unit of flux requiring 373.5 heat units 
to drive off COs, 

12.72 X 373.5+2473 and 1.83 x 373.5+2473 1.92 0.27 
Decomposition of moisture in blast .. ae 1.33 0.73 
Carbon remaining as CO. and passing away as 

such in escaping gases is 6.04 — 0.92 and 6.04 

—1.71 a a nia ia aa ne 5.12 4.33 
The slag, weighing about 32 cwt. per ton of 

pig iron, requires for its melting 550 heat- 

units per unit of slag, or 

32 x 5502473 of carbon burnt to CO 7.11 7.11 
Melting of the iron requires ae Gp 0.90 0.90 
Evaporation of water from coke. . on = 0.03 0.09 
Sundries, including loss of heat by tuyere 

water, radiation from sides of furnace and 

tuyere houses, &c. oe oF a e 3.78 8.30 
Total carbon accounted for as expended 30.88 24.95 
Error .. ae = = os oe --|+ 0.72 | — 0.81 
Total carbon to be accounted for as received ..| 31,60 24.14 
Consumption of calcined ironstone per ton of ———— — 

pigiron.. re Re a .- cwt.| 50,18 50.00 
Make of pig iron per month tons 2141 2453 
Quality of pigiron .. e = -- No 3.25 3.31 
Blast, pressure per square inch at tuyeres lb, 3.87 3.78 
Area of tuyeres oe a --Sq.in. 142 142 


absolutely correct, and must in any future calculations 
supersede all other rough and ready methods hitherto in 
vogue for determining the quantity of air needed. 

Attention may here be drawn to two errors into which 
the author fell in the comparative results given in his 
paper in 1883. Firstly, he omitted to allow for the carbon 
needed to melt the ton of pig iron on which the calcula- 
tions were based, and was under a misapprehension at 
the time that it was included elsewhere. Secondly, he 
also assumed that the total loss of carbon in the transfer 
of a unit of carbon from the condition of carbonic acid to 
that of carbonic oxide was 3.26 times the amount of that 
unit ; whereas it should have been 2.26 times ; namely, 
1 unit absorbed by the carbonic acid in the red-hot region, 
and 1.26 units needed to be burnt into carbonic oxide at the 
tuyeres in order to meet the cooling effect of that absorp- 
tion. In the present comparison of limestone and lime 
an allowance of 0.90 cwt. has been made for melting the 
20 ewt. of pig iron, notwithstanding that M. Griiner 
adopts Sir Lowthian Bell’s figure of 330 calories, which is 
equivalent to 330 x 20+ 2473=2.67 ewt. of carbon burnt to 
carbonic oxide for melting a ton of pig iron ; whereas in 
practice a good cupola can melt a ton of pig iron with less 
than 1 ewt. of coke. The author strongly suspects some 
error in the determination of heat contained in pig iron 
running from a blast furnace or cupola; and is glad to 
learn that M. Griiner investigated the matter farther 
after accepting Sir Lowthian Bell’s suggested average of 
330 calories. In an admirable pamphlet by M. J. 
Wolters, written in 1876 on the lees of M. Griiner’s 
work, and called ‘‘ Etudes sur la fabrication de la fonte 
blanche pour fer fort au moyen des minettes ou minerais 
oolithiques du Luxembourg,” he refers to M. Griiner’s 
researches on the fusion of white iron, and gives the 
reduced figure of 265 calories, equivalent to 2.14 ewt. of 
carbon per ton of pig iron ; but according to actual cupola 
practice this is still far too high, and the author has 
always pictured to himself that the blast furnace must 
necessarily surpass the average cupola in economy 
of melting iron ; so that he trusts the figure he has adopted 
of 0.90 ewt. of carbon burnt to carbonic oxide per ton of 
pig iron will not be found far from the truth. 





Tue Unirep States Navy Yarps.—A dry dock just 
completed at the Norfolk navy yard has been ney 
opened. It took an hour to pump the dock full with 
8,000,000 gallons of water, and the same length of time to 
pump out the caisson. The pumping apparatus was 
supplied by a Philadelphia firm. 
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STEAM ENGINES, 


1156. W. Grimes, Eccles, Lanc., and C, C, Wake- 
field, Liverpool, Improvements in Sight Feed 
Lubricators for Steam es, (8d. 2 Figs.) January 
25, 1888.—The oil reservoir A is attached to a support as at a, and 
filled through the glass gauge Al as usual, by means of the screw- 
down valve al, A? isa drain valve and A? avent plug. Thecon- 
denser consists of a hollow bulb F placed above the double cock 
E, and G is a block attached to the top of the bulb, a small passage 
leading from the bulb into a small dome J. Steam from the 
boiler enters this passage between the dome and the condenser by 
means of a pi e K communicating with a steam pipe Kl. A 
standpipe H! takes the steam from the dome to an annular cham- 
ber L, forming part of the injecting apparatus, by means of a 

ge H2. The oil passes up the passage C, through the cock E, 
along a branch pipe C!, and through the sight e C2, to the 
chamber L of the injecting apparatus, which chamber is closed at 











one end by a plug LI, provided with a screw-down valve. The 
oil and the steam are both brought into the chamber L by the 

es P, H?2 respectively. e flow through the injection 
orifice M is controlled by the valve, and the said orifice commu- 
nicates by a passage R and pipe R! with the steam chest or other 
part of the engine. The mode of action is as follows: The double 
cock E being opened, part of the steam entering at K! passes into 
the condenser IF’, where some of it condenses, and finds its way by 
the passages B and b, and the pipe b! to the lower end of the oil 
reservoir, and acts asa medium for conveying the pressure of the 
steam to the lower surface of the oil. Another part of the steam 
passes into L through the dome and standpipe, and there meets 
with the oil which has been forced through the passages c, C, and 
C!, and through the glass C?. On opening the valve, the steam 
rushes through M and along RI, carrying the oil with it. (Sealed 
May 21, 1889). 


2215. G. W. Newall, Little Ilford, Essex. Improve- 
ments in Steam or other Fluid Motor Engines and 
Pumps. [8d. 8 Figs.) February 14, 1888,—By means of this 
invention the slide valves and gear of engines are entirely dis- 

nsed with, and also the usual inlet and outlet valves of pumps. 

he views represent sections of a single-acting compound engine, 
in which the cylinder B contains an elongated piston } havin 
recesses b1, 62, 63, b4. The piston is formed with a cylindrica 
sleeve-piece A, into which is fitted a projection a! provided with 
spring packing rings a2. The space a, within the sleeve-piece A, 
represents the high-pressure cylinder, while the annular space 
between the sleeve A and the body of the cylinder B forms the 
low-pressure cylinder. The piston 6 contains the cylindrical valve 











C having four ports for the distribution of the steam. The opera- 
tion of the apparatus is as follows: Steam enteis through a 
branch into the recess b1 in the piston b, passes into the steam 
on ce? of the valve C, and thence through the port ¢ c? into the 
igh-pressure cylinder a. After the piston has completed its 
stroke the valve C closes the port ¢ c? in the top of the piston, and 
opens to the port ¢ c3, whereupon the steam is free to enter the 
recess b? by way of the recess c* formed in the valve C. The steam 
then passes into the jacket casing 6 and partially round the 
body of the cylinder to the recess b3, thence to the recess c+, pass- 
ing into the low-pressure piston or space through the port c c+, 
where it expands to the end of the stroke, after which it 
through the port or ec chinto the recesses c5 and b+ in the 
piston b, and through the branch X in the side of the cylinder, 








whence it passes away to the exhaust ; or it may be conveyed to a 
second similar cylinder when carrying the expansion of the steam 
or other power fluid to a higher degree. Improvements are also 
described and shown in connection with an air compressor, gas 
exhauster, or pump. (Sealed February 8, 1889). 


8686. F. W. Cannon, London. Improvements in 
Steam neiaee and Particularly the Mode of 
Actuating the Valves of same, (8d. 4 Figs.) June 13, 
1888.—The bey ap comprises two. cylinders A, whose pistons B 
are connected by rods C to the crank-pin D by means of a knuckle 
joint. E is a cam on the crankshaft fixed so as*to give the 
necessary lead to the valve G. F is a forked lever working 
on a fixed pin and transmitting a lateral motion to the valve 
to admit steam to the cylinders. I is the top valve face, and 
J an intermediate valve for the purpose of shutting off and 
admitting steam for driving the engine in opposite directions. 








The spindle K communicates by means of side links with a lever 
L for woop | purposes. M is the steam inlet and N the exhaust, 
so that the exhaust steam has to play among and assist in lubri- 
cating the working parts before escaping. In stationary land 
engines, where the engines are only uired to travel in one 
direction, the parts marked I, J, K, and L are not required, and 
only one valve, lever, and cam are necessary. Another way in 
which the valve may be actuated is also described and shown, 
also the manner in which the engine may be compounded. (Sealed 
December 21, 1888). 


8990. W. P. Pe. London, (J. B. Erwin, Mil- 
waukee, Wis., U.S.A.) Improvements in or relating to 
Fluid Pressure Motors, (8d. 3 Figs.) June 19, 1888.—By 
this invention the expansive force of steam or compressed air is 
applied to a motor wheel through the medium of water or other 
suitable liquid. A and B are water receivers, and C is the motor 
or turbine wheel. D is the wheel case, communicating with A 
and B through two inlet pipes E, and sub-divided into two com- 
partments a and b. Both the pipes E communicate with a, from 
the receivers A and B in front of the motor wheel, and both the 
outlet pipes F communicate from b at the discharge side of the 
wheel back into A, B. H are check valves, one of which is 
closed as the other is opened. The receiver A being filled with 
water, steam is admitted through A!, and steam controlling 
mechanism to such receiver, whereby the water is forced through 
the outlet E into the compartment a, when it is driven through 
the wheel C into the compartment b, whence it passes through the 
pipe F into the other receiver B. The course of the water is thus 
continued until the contents of A have passed into B, when it is 








Fig .1 Fig. 2. 


reversed to A by reversing the course of the steam from A to B. 
When the steam pressure is thus reversed, the water in passing 
from B back to A flows through the pipe E of such receiver into 
the compartment a, and is again driven through the wheel C as 
before, and discharged into the receiver A. Thus the same water 
is caused to flow in a continuous stream upon the motor wheel 
with great force over and over again, as long as the steam pressure 
is applied. The steam is controlled in its course by a reciprocating 
valve J, to which motion is communicated by the action of counter- 
balance weights H!, suspended from the same lever R by rods and 
chains L. As soon as the water descends in one of the receivers 
below its weight, the said weight will gradually descend, while the 
other will ascend, and the valve will be operated by means of two 
stops g, which are brought into contact with the respective sides 
of a weighted two-armed lever A!, which is carried upward from 
the inclined position to and slightly past the vertical, when it 
drops upon the other side, whereby a quick positive motion is pro- 
duced, which is communicated, through the stops D!, lever F!, 
shaft G1, and the segment gear H1), to the valve J, whose upper 
surface is provided with cog teeth. (Sealed September 28, 1883). 
11,943. E.K. Dutton, Manchester, (Zhe American En- 
gine Company, Cedar Rapids, Iowa, U.S.A.) Improvements 
team es, (Sd. 17 Figs.] August 18, 1888.—The opera- 
tive parts of the engine are inclosed in ashell A. The piston E is 
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journalled on the crank-pin in the middle. F are steam ports and G 
exhaust ports communicating with the cylinder through openings 
in the inner portion of the shell, on the face of which the cylinder 
reciprocates, Thus the piston has a gyratory motion on the crank 


and the cylinder a vertical reciprocating motion. H is a counter- 
balance wheel to comp te for qual strain on the crank. 
Various devices are shown for the adjustment of the box for the 
crank-pin, consisting in the application of wedges. In the case of 
the two-part piston shown in Fig. 2, this may be a simple wedge bolt 
with nuts set behind the half-box, or a pair of wedges similarly 
placed, and provided with a distending spring or —. The 
shell A is mounted on a hollow base J, and through the bottom of 
the shell and top of the base are a number of holes qg. In this base 
is placed a quantity of oil which is carried up by the counter- 
ances H and thrown in a steady stream over the working parts. 
The engine is provided with single and double steam valves. The 
single valve N is mounted ia a steam chest M, having separate 
steam ports F, F! communicating with the corresponding chamb 
formed in the shell, the lower termini of which form upper and 
lower steam ports opposite the ends of the cylinder. Alongside 
this steam chamber is a chamber G for exhaust steam, which also 
communicates by upper and lower ports with the ends of the 
cylinder, the relative position of these ports being reversed, for 
which purpose they must partially cross each other, which may 
be effected by interposing a diagonal diaphragm at the place of 
crossing. The valve is actuated by an eccentric P connecting by a 
bell-crank lever O with its stem p. (Sealed December 21, 1888). 








STEAM BOILERS, &c. 


1974. F. W. Webb, Crewe, Chester. Improvements 
in Locomotive and other Boilers for Genera’ 

(8d. 8 Figs.) February 9, 1888.—This invention relates 
to the construction of the firebox, and its combination and arrange- 
ment with the shell and flue tubes of the boiler. The front plate 
at the firebox end is bent at its edge to fit the shell, so that both 
heads of the rivets securing the plate and shell together are at the 
outside, and can be readily rivetted up or removed when the fire- 
box is in position. The top, sides, and two ends of the firebox 

lates may be corrugated and the bottom left plain if desired. 

he junction between the front plate and the firebox, round the 
hole for the firebox door, is formed as described in the specification 
of Patent No. 692 of 1878. The junction between the firebox and 
shell round the hole from the ashpan is formed in like manner to 
that for the firehole door. Ordinary beam stays are employed. 
There are the usual screw stays between the firebox and its inclos- 
ing shell. Part of the firebox enters the barrel part of the boiler. 
According to another modification, the firebox is formed by two 
cylinders arranged one over the other with a space between them, 
but a part of the cylinders in front of the firebox are not entire 
circles, as the bottom of the upper and top of the lower one is absent, 
and the sides of the two partial cylinders are united by flat or 
curved plates, and through this space the fuel can be placed on 
the grate bars in the lower cylinder, and the hot gases can ascend 
from the furnace in the lower cylinder to the upper cylinder, and 
pass along it and through the combustion chamber to the flue 
tubes. This invention was fully illustrated in EN@INEERING of 
August 23, 1889, page 234. (Sealed February 9, 1889). 


3581. W. Fraser, Liverpool. Improvements in 
Water Gauges for Steam Boilers. (8d. 3 Figs.) March 
8, 1888.—By means of this invention, when the gauge glass is 
broken the exit of water from the lower cock is instantly prevented 
by a self-acting valve, and yet the said valve will not be a source 
of danger in itself. Fig. 1 is a sectional elevation of the lower portion 
of the water gauge ; Fig. 2 a sectional plan of the spring-controlled 
valve ; and Fig. 3 an elevation, partly in section, of the said valve, 
and the es frame thereof. A isthe shell or body, and B 
the screw which secures the bottom cock to it. C is the lower end 
of the gauge glass, secured to the shell in the usual manner. D is 
an internal thread, having a smaller diameter than the rest of the 
shell A, and into which is screwed a frame E, for supporting the 
automatic and spring-controlled valve F, The part of the frame E 





forming the bearing for the valve, is of considerably less di ter 
on its upper surface than the valve, so that the steam shall have 
free access to the lower surface of the valve. The coiled spring 
abuts against the frame E at one end, and against a washer g! on 
or near the end of the valve spindle. The screw thread B, which 
secures the bottom cock to the shell, is of larger diameter 
than the frame E, so that the latter can be easily removed. The 
—_— of the valve F is arranged to project slightly into 
the line of sight of the usual clearing hole, whereby it can 
be shaken at any time by a pin thrust through the side hole, 
while, at the same time, it will not interfere in anywise with the 
insertion of a scraper or cleaning rod passed through the said hole. 
An automatic valve may be applied to the upper end of the water 
gauge as well as to the lower end. (Sealed Peiruaey 8, 1889). 


8926. C. H. Twist, New York. Improvement in 
Steam Boilers, (8d. 4 Fiys.) June 19, 1888. — According 
to this invention an open pipe @ extends from a point near the 
bottom of the boiler up to a point a short distance below 
the water line, and through the water to the rear end of the 
boiler, and into the smokebox C, where it opens into a coil b 
located therein, the coil emptying into the lower part of the boiler 
by means of a short pipe c. At the front end of the boiler is a 
steam pipe d opening into the boiler above the water-line, which 
pipe communicates with the pipe a, and may have a steam jet d!, 
so as to impart more force to the steam when it enters the pipe a, 
as shown in Fig. 3. A similar steam pipe e passes out of the rear 
end of the boiler, and enters the return pipe c, but may enter the 
coil b instead, and this pipe may also be provided with a jet at that 

int if desired. As the water in the front end of the boiler 

comes heated, it rises, and a portion of it will flow up the pipe 
a and force the cold water that is in the pipe through the coil b, 
which will thus be made to empty its water into the boiler through 
the pipe c. In this manner the circulation is started throughout 
the entire length of the boiler, and the cold water at the back end 
is forced forward to replace the hot water at the front end, and to 
make room for the hot water that is being forced through the coil, 
and into the back end through the pipe ¢c. The pipe @ ma: 
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placed inside the boiler, in which case its extension beyond the 
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front end may be dispensed with altogether, provided a proper 
connection is made with the coil b at the back end of the boiler ; 
and if desired two or more similar pipes and coils may be used. 














8326. 


The connection f permits the feed water to enter the coil b near 
the top thereof, and this assists in the heating of the feed water 
before it enters the boiler. (Sealed September 28, 1888). 


13,434, J. 8. Roake, Brooklyn, N.Y., U.S.A, Im- 
rovements in Cleaning Apparatus for Steam 
filers. (8d. 6 Figs.) September 18, 1888.—B is the shell 

of a chamber adjacent to the boiler A, and made in two pieces 
flanged together. A pipe C connects the top of the chamber 
with the boiler at about the height to which the water level is 
to be maintained. C! is a skimmer forming a flared extension 
of the pipe C, the other end of which pipe connects with a 
passage C* cored in a thick portion of the shell B. D is aninverted 
cup whose op is pointed at Dl. It is held in place by rods D2 con- 
necting it with the shell B, and a stream of water entering through 
the passage C2 is divided centrally by the point Dl. A pipe E leads 
from a low point of the boiler to the bottom of the chamber B, and 
is connected with a pipe El extending up into the dome D. In 
the use of the apparatus, the chamber B and the pipes C and E 
are filled with water, the cock ec being wide open. The water 
becoming partially cooled in the pipes C and chamber B, flows 
downward from C2, being spread by the point D! and dome D. It 
then flows upward in the interior of the dome and flows down 





through the pipe E! and back to the boiler oo the pipe E. 


B! is a shaft on which are loosely mounted parts which are rocked 
at intervals. A cylinder I is provided with a cover I! through 
which plays a rod J! connected to a piston J. This piston-rod 
connects by links J2 with an unequally divided lever K, which 
turns on a pin on the arm I?,_ A pipe L has free connection with 
the boiler, and is provided with a branch L! leading into the upper 
portion of the cylinder 1. The water in the pipe Lis directed by 
the cock linto the cylinder I, depresses the piston and turns the 
lever K, raising the weight K!, and turning the lever O anda 
cradle M, in which on being brought a little beyond the level, a roller 
N rolls from one end of the cradle to the other, thereby causing 
the links P and Q to shift the cocks / and g. The cock / thus 
allows the water to escape from the cylinder I, and the weight K! 
depresses the long arm of the lever K, and raises the piston J, 
which movement turns the cradle in the opposite direction, and 
the roller N rolls to the other end, and shifts the cradle back to its 
original position, thus operating the cock J so as to arrest the 
escape of water from the cylinder I and allow the slow reception of 
water from the boiler to that cylinder. (Sealed February 8, 1889). 


FURNACES, 


1712. D, Justice, London, Improvements in Steam 
Boiler Furnaces. (8d. 4 Figs.) February 4, 1888.—The 
furnace is constructed with pipes rising up from the ashpit 
through the bridge, at the top of which they are connected to other 
pipes which = upwards for a distance into the combustion 
chamber at the back, and in the upper portions of which are 
formed perforations through which air, previously heated by its 
passage through the ashpit and the pipes, can pass to the gases 
coming from the furnace and complete their combustion just as 
they pass into the return tubes or flues of the boiler. The passage 
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of air to the lower ends of the pipes is controlled by a valve or 
valves. The pipes are preferably made to enter a chamber shut 
off from the ashpit, but with a passage opening into it, which is 
fitted with a valve that can be opened or closed by a passing 
to the front of the furnace. In the case of a furnace fired at both 
ends this chamber would be in a central position between the ash- 
pits of the two ends of the furnace, and pipes would rise up from 
it through the bridge into the central combustion chamber between 
two boilers. A is the lower part of a steam boiler, B an internal 
flue or fireplace fired at one end, and C the ashpit. D is the fire 





bridge, and E an air chamber below, to which air can pass Saout 
an opening F, which is opened or closed by a valve G. H are the 
pipes carried up from the chamber E through the bridge, and ter- 
minating just level with its top, The pipes I can be readily con- 
nected to the ends of the pipes H, or disconnected from them, and 
they rise from the top of the bridge into the combustion chamber 
J, and are perforated at the top. The pipes may be of circular or 
oval form as desired. (Sealed February 8, 1889). 


FEED-WATER HEATERS. 
8628. W. Ctiphes Paterson, N.J., U.S.A. Im- 
rovements in Feed-Water Heating and Filtering 
pparatus. (8d. 4 Figs.) June 12, 1888.—'The apparatus con- 
sists of a cylindrical shell A, within which, some distance below 
the water-line, is a perforated plate C, extending the entire length 
and breadth of the shell, so that water entering at a and ejected at 
b, must pass through it. Upon this grating is introduced and 
evenly distributed through a manhole c, a supply of pulverised 
coke or other filtering material. D is the steam exhaust pipe pro- 
longed downwardly by its extension D1, and thence lengthwise of 
the shell, and upwardly to the extreme top of the steam chamber 
E, and having perforations F. G are relief pipes ; the one es 
beneath the water at any convenient point above the filtering 
material; the other passing through that portion of the water 
beneath the filtering material ; and both pi opening near the 
top of the chamber Eat Gl. The openings G! are fitted with valves 
H, operated from the outside. I is the eduction pipe opening at 
a level beneath that of the pipe mouths D!, G!, and above that of 

















the water-line, and which is open through the sluice valve d, and 
check valve e, to the atmosphere, or by a branch pipe I, 
through the valve /, toa system ‘of heating coils so as to further 
utilise the exhaust steam. J is a steam pipe, which may be used 
for substituting live steam to supply the coils, when the valve f is 
closed, and which is apt nog: with an automatic induction valve g, 
admitting steam to the pipe I! when the latter is free from pres- 
sure. In operation, the valves H are opened on starting the 
engine, so as to relieve the back pressure produced by the water 
which will have entered the pipe bi The pipes G are, however, 
of a sufficiently small size to cause the exhaust to discharge the 
water from the pipe D1, and force its way through the perfora- 
tions as well as through the mouth of the pipe; whence the 
chamber E is charged with steam before the latter escapes from 
the apparatus. The valves H may now be closed, causing the bulk 
of the steam to pass the perforations F ; the lower pipe G is how- 
ever left open, so as to impart additional heat to that portion of 
the water which has passed the diaphragin C. (Sealed December 
21, 1888). 


15,298. W. H. Rushforth, Rutherford Park, N.J., 
U.S.A. Feed Water Heaters and Circulators, [8/. 
5 Figs.) October 24, 1888.—According to this invention, B represents 
the boiler of a locomotive; ¢ are the tubes, and P a steam 
pipe leading from the throttle valve to the steam chest; S is the 
smoke-box, and C the chimney. H is the feed water heater and 
circulator, consisting of several lengths of pipe h and elbows, and 
located within the smokebox in front of the tubes. A delivery 
pipe /! leads from the heater to the upper part of the boiler, and 
a suction pipe 4? leads from the lower part of the boiler to the 
heater. P! is the feed pipe leading from the pump P2?, and P3 the 
one leading from the injector I. A nozzle N insures the water 
taking the desired course, and check valves ¢ prevent any back- 
ward flow of feed water. F is the feed pipe leading from the tank 
to the pump or injector, or both. The operation is as follows: 
Water is forced through P! by the pump, or through P3 by the 








injector, and issuing from N is directed by it onward and upward 
through H and h! to the upper part of the boiler. In its course 
through H it is highly heated, and therefore does not suspend the 
making of steam when it enters the boiler, and is not so likely to 
form scale therein. When it issues from N, the feed water draws 
with it, through the pipe h?, water from the lower part of the 
boiler, and thereby causes a circulation, tending to draw out the 
colder water from the bottom of the boiler and to cause it to mingle 
with the warmer water at the top. When the feed is cut off, there 
being two connections with the boiler, the induced circulation is 
likewise kept up ; the water in the heater growing warmer under 
the action of the heat issuing from the flues, passes upward into 
the boiler, and its place is supplied by colder water entering through 
h2, and the burning out of the connections and the heater, unavoid- 
able were there but one connection, is avoided. (Sealed February 


8, 1889). 

MISCELLANEOUS. 

9815. G. W.. Hovgaard, Cop ‘en, 

Method of and Apparatus for Dintihing Sea Water 
and other Liqui: (6d. 2 Figs.) June 14, 1889.—Accord- 
ing to this invention the latent heat given off by the distilled 
vapours is utilised for evaporating the liquid to be distilled, by 
compressing the distilled vapours into a vessel surrounded by the 


Improved 


evaporating liquid and condensing said vapours therein. In the 
figures the feed pump, cooling apparatus, and filter have been 
omitted for sake of clearness. The steam engine @ drives the 
double-acting compressing pump }, which drains the steam from 
the evaporator ¢ by the pipe N, and after compressing it drives it 
into the annular multitubular condenser d by the pipe M. The 
exhaust steam from the cylinder @ is led to the central multi- 
tubular condenser e. A perforated screen f serves to prevent 
priming of the evaporating sea water. The steam which is forced 
into the condenser d will here be at a higher pressure and therefore 
at a higher temperature than the water surrounding the co1- 
denser, so that heat will pass through the shell of the condenser 
to;the boiling water in the evaporator and the steam will con- 
dense, giving off its latent heat to the water in the evaporator, 
from which that same heat was originally taken. In this way the 
fresh water is produced in the annular condenser d, Only a small 





























amount of additional heat is required to make up for losses due to 
radiation and other causes, so that most of the heat added by the 
condensation of the exhaust steam will be superfluous and will 
necessitate a brisk feeding with cold sea water, as well as a con- 
tinuous blow-out through the brine cock. Thus a powerful circu- 
lation is kept up in the sea water, the density of which will remain 
low, deposition of scale will be made impossible, and priming = 
vented. The feed water enters the evaporator by the pipe g. The 
brine water flows out automatically through a valve at h. The outlet 
from the condensers d and e is through the loaded valves i and k 
respectively. The difference in load upon the valves A and i 
determines the difference in temperature between the evaporating 
and the condensing fluid. From the valve i the fresh water passes 
through a cooling apparatus and thence through a filter. The 
greasy boiler steam water formed in the condenser e is led off by 
way of the valve k to the hot-well or feed water tank and used for 
feeding the boiler. (Sealed October 1, 1889). 

12,399, L. Charon, Solre-le-Chateau, France. Im- 
provements in Gas Motors with Variable ion. 
(8d. 14 Figs.] August 28, 1888.—In the annexed figures-N is the 
gas supply valve, K is the combustion chamber, J is a sleeve on 
which are fitted the escape cam and the cam operating the commu- 
tator, B a lubricator, I a movable sleeve, 8 the discharge pipe, M a 
spiral tube serving as an inlet and reservoir for the combustible 
mixture in excess. A shaft Q transmits motion to the inlet and 
outlet valves ; W! isa conduit for the gas from the valve N to the 
chamber K ; Lis the outlet chamber, G the governor; Y, Y; are 
lever arms for regulating the supply of gas. B! is a porcelain 
cylinder traversed by a copper wire; A, A! are terminals for the 
wires of an electric coil; o!, o? are electrodes, and S is a valve. 
During half a revolution of the driving shaft the cam O lifts the 
arm Y, the arm Y! operates the rod of the slide which uncovers 
the slots J3, leaving a passage for the gas for a longer or shorter 





time according to the position of the governor. The cam P of the 
sleeve J operates the rod u through an anti-friction roller, and 
transmits the movement to the inlet valve K. This latter is lifted 
to let air enter throngh the spiral tube M, and the gas enter 
through the opening a! in the seat of the valve el. The series of 
openings a! remain open while the valve is lifted, the gas slide 
being open at the same time, the flows into the circular ve 
and enters through the holes a! -to mix with the air entering 
through the tube M. The lower end of this tube opens into the 
chamber of the motor and communicates with the outer air. In 
this a homog and c¢ tible mixture of air and 
gas is obtained. When the crank comes to its dead point the cam 
O has left the arm Y and the gas slide recloses under the 
influence of a spiral spring. The cam P still holding the valve e! 
open, the piston on its return stroke drives into the tube M the 
excess of combustible mixture. (Sealed December 21, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 








consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

As stated in our last issue, the Institution of 
Mechanical Engineers met on Wednesday and 
Thursday evenings of last week, when three papers 
were read and discussed. 

Before the reading of the papers was commenced, 
a point was brought forward to which we did not 
refer in our brief Note of last week. This is the 
question of the taxation of machinery. It is a 
practice that the members of the Institution very 
naturally do not look on with favour, and it was pro- 
posed that a certain part of the accumulated income 
of the Institution should be devoted to the support 
of a society—the National Society for the Exemp- 
tion of Machinery from Rating—which has recently 
been formed in order to get some abatement, if not 
abolition of, machinery rating. It was found, how- 
ever, upon consulting the legal advisers of the 
Institution, that the Council had no power to divert 
any of the funds of the Institution to this purpose, 
and the most that can be done, therefore, is to 
ask the members individually to give the new 
society their sympathy and support. Mr. Dobson 
announced that at the forthcoming meeting in 
January next he would move a resolution in accord- 
ance with this suggestion. 


LimME v. LIMESTONE IN THE BLAst FURNACE. 


The first paper read was that contributed by the 
President, Mr. C. Cochrane, and entitled, ‘‘ On 
the Results of Blast Furnace Practice with Lime 
instead of Limestone as Flux.” As we printed this 
paper in extenso in our last issue, we may at once 
proceed to the discussion. 

On the discussion being opened, the first speaker 
was Sir I. Lowthian Bell, who commenced by saying 
it was not the first time he had met the President 
in a discussion on this subject. He thanked the 
author forthe kind expressions he had used with 
regard to his (the speaker’s) labours in connection 
with the blast furnace. He could for his part reci- 
procate Mr. Cochrane’s good feeling by expressing 
his own appreciation of the author’s researches, and 
more especially of the very candid manner in 
which they were always made public. There were 
few who knew better than Mr. Cochrane and him- 
self the difficulty of arriving at conclusions, by 
means of analyses, as to what went on in the blast 
furnace ; the quantities operated on were so big, 
and at the time samples of gases were taken the 
conditions might be altogether abnormal. He had 
attempted to overcome this by taking samples over 
a considerable space of time, namely, over two 
hours. There was no doubt but that the per- 
centage of carbonic acid was an important ele- 
ment in judging of results, and it was a question 
to what extent this could be arrived at. The 
author had stated in his paper that Sir Low- 
thian Bell had pointed out how the percentage 
of carbonic acid in the gases escaping from 
the blast furnace had a distinct bearing upon 
the economy of fuel consumed in the production of 
a unit of pig iron; but he, Sir Lowthian, farther 
insisted on the fact, as he supposed, that there was 
an absolute limit to the attainable ratio of carbonic 
acid to carbonic oxide in the escaping gases, beyond 
which further economy was impossible, by reason 
of alleged reactions between these two gases as 
soon as ever that limit was reached. The limit Sir 
Lowthian assigned was one volume of carbonic acid 
to two volumes of carbonic oxide. Commenting on 
this the speaker said that the author reproached 
him for his conclusions, and also M. Griiner for 
following him too readily in the matter. Sir Low- 
thian had, however, not advanced that he knew 
exactly what the particular limit might be, as he 
had not found it by actual experiment. Neverthe- 
less he had found nothing in the author’s paper 
which induced him to go back from his assumption 
of one volume of carbonic acid to two volumes of 
carbonic oxide. Mr. Cochrane had said he (the 
speaker) had chosen an arbitrary limit, but there 
must be a limit to the extraction of oxygen from ore 
by a given quantity of carbonic oxide. The oxygen 
in a molecule of iron would be more readily sepa- 
rated at first than later on. He would describe an 
experiment in which equal volumes of carbonic oxide 
and carbonic acid were passed over oxide of iron at 
ared heat. At first the oxygen would be detached 
until 33 per cent. were separated, after which no 
more oxygen would be taken up. Therefore, he 
inferred that equal volumes of the two gases could 
npt withdraw more than two-thirds of the oxygen. 








Another experiment was to take spongy iron, and 
pass over it in the above proportion, at a red heat, 
carbonic oxide and carbonic acid; the iron instead 
of giving up oxygen, would absorb oxygen from the 
carbonic acid until it reached protoxide of iron, and 
after that the process stops. He would admit that 
the action between the gases was greatly influenced 
by temperature. At temperatures of escaping gases 
it was possible to obtain a ratio of one volume of 
carbonic acid to two volumes of carbonic oxide, 
instead of equal volumes. Was thisthe limit? He 
could only say he hail passed these gases over iron 
ore for 96 hours, and had found a diminution of 
oxygen to the extent of only 5 per cent. Was, there- 
fore, his contention extravagant? The difficulty in 
the blast furnace was, however, to get the due 
proportion of the two gases. Mr. Cochrane agreed 
that carbonic acid was the key of the position, but 
said that he could not solve the problem as to the 
limit. At the same time the point for him to demon- 
strate was that there was no limit between the pro- 
portions of the two oxides of carbon. Mr. Cochrane 
here expressed dissent, upon which the speaker 
remarked that he failed to grasp the author's 
meaning, or that he had understated the limit, for 
he had over and over again attained the limit. Mr. 
Cochrane here remarked that it had been under 
different circumstances. Sir Lowthian said that 
the circumstances did not matter, for he had never 
found more than one volume of carbonic acid to 
two volumes of carbonic oxide. He thought that 
the author had taken an extraordinary method of 
confuting his assertions. 

The speaker had placed on the walls of the 
theatre some Tables to which he now made re- 
ference in support of his arguments. With regard 
to the use of limestone, when it was thrown into 
the furnace it held the carbonic acid so strongly 
that it was only when it got to a great heat that it 
was decomposed. But burning lime in a separate 
kiln did not avoid this if the whole process 
was taken into account, for heat had to be 
expended in burning the lime. Further, caustic 
lime absorbs carbonic acid when heated in the upper 
part of the furnace, and carries it down to the high 
temperature zone to be again expelled. A friend of 
his, then present at the meeting (Mr. Windsor 
Richards), had had considerable experience in 
the use of lime as a flux, and the speaker would be 
glad to hear his opinion on the subject. He did 
not think his friend had found any great advantage 
from its use. Admitting, however, Mr. Cochrane’s 
figures, there was not the advantage he claimed, 
and at the outside it was impossible to save more 
than 2 cwt. of coke. There was also a want of 
agreement between the figures the author now 
advanced and those he gave in his former paper 
read in 1883. The author seemed to look forward 
to a perfect reduction in the coolest zone, but if 
spongy iron were charged into the blast furnace, the 
iron would absorb oxygen which would not come 
out until it reached the vicinity of the tuyeres. 
Sir Lowthian referred to the question of dis- 
sociation, and to the important influence of the 
various supplementary sources of appropriation of 
heat, a point which he considered the author had 
not sufficiently taken into consideration. Mr. 
Cochrane, Sir Lowthian pointed out, objected to 
the coke which he said was required, according to 
the speaker’s formula, for smelting pig iron in the 
blastfurnace. Supposing 6600 Centigrade calories 
to be absorbed, the author divided this by 2473, 
the heat evolved by burning one unit of carbon to 
carbonic oxide. The heat in a blast furnace afforded 
by coke is carbon burnt as the author said, plus 
the heat evolved by partial conversion of this car- 
bonic oxide to carbonic acid plus the heat in the 
blast. The division should therefore be carbon 
to carbonic oxide=per unit of coke 2040 calories ; 
CO to CO., 1460 calories ; heat in blast, 730 calories; 
total, 4230 calories; and 6600 divided by 4230= 
1.46 cwt. ; instead of 2.67 as the author had it. Mr. 
Cochrane had also, he said, not taken into account 
the difference between burning coke in a cupola 
and in a blast furnace. 

Mr. Windsor Richards was the next speaker. He 
said that the question of using lime or limestone 
was one which had exercised many minds. It would 
seem natural that the purer material would be the 
better. He had gone into this matter experi- 
mentally, watching the effect in practical working 
in the ordinary operations of the Eston furnaces. 
In certain furnaces he had used lime and in others 
limestone, the burden not being altered and theother 
conditions remaining constant. He found that with 





lime the furnaces drove better, but there was no 
appreciable economy in fuel. The average of five 
furnaces, taking a fortnight’s work, showed an 
advantage of only about 50 tons for calcined lime. 
It took one ton of small coal to produce 30 tons of 
lime. The result was that the operation did not 
pay. Possibly now pig iron has gone up so much 
in price, being 10s. a ton more than at the period 
to which the speaker made reference, the conditions 
might be somewhat different with regard to the 
commercial aspect of the question. With regard to 
the question of the right proportions of carbonic 
acid and carbonic oxide, Mr. Richards said he was not 
a chemist and could not tell therefore what went on 
inside a blast furnace, but when he was directing the 
expenditure of very large sums of money at Eston 
he had tried to get the matter as nearly right 
as possible. He had, therefore, asked Mr. Stead, of 
Middlesbrough, to take this question in hand, and 
he need hardly say he could not have gone toa 
higher authority. Twice a day for six months 
Mr. Stead had taken samples of gases and had 
analysed them. The proportions of carbonic oxide 
and carbonic acid varied considerably, but the 
blast furnaces took no notice, working very well 
all the time. 

Mr. Martin, of Dowlais, pointed out that the 
nature of the furnace might have a considerable 
bearing on the relative merits of lime and limestone 
as a flux. He was of opinion that with a high 
furnace no advantage might be got by using lime, 
whereas with low furnaces the results might be 
very beneficial. 

Mr. David Evans, of Barrow, agreed with Mr. 
Martin that the advantage of using lime in place 
of limestone was only to be obtained with low 
furnaces. When he was in South Wales they used 
lime in furnaces 45 ft. high, and obtained a larger 
output than if limestone were used, and this with 
a saving of fuel. At Barrow, where Mr. Evans is 
now manager, they use nothing but limestone. 
The furnaces there are 60 ft. to 65 ft. high. 

The discussion having become exhausted, Mr. 
Tomlinson, who occupied the chair during the 
discussion of the paper, called on the author to 
reply. 

Mr. Cochrane said that it was difficult for him to 
meet all the points that had been brought forward, 
as the discussion had travelled so wide of the 
original scope of the paper, which was confined to 
the relative advantages of lime and limestone in the 
blast furnace. He did not wish to dispute many of 
the facts brought forward by Sir Lowthian Bell, 
but would content himself with saying that they did 
not apply to the subject under discussion. This 
was the case in the matter that had been brought 
forward by Sir Lowthian Bell in connection with 
spongy iron. Again, questions had been raised with 
regard to highly heating air, but he had been 
careful to eliminate any disturbing element due to 
temperature by having the blast the same. As to 
the question of caustic lime at high temperature 
absorbing carbonic acid, Sir Lowthian Bell had 
indorsed his position of twenty years ago. Mr. 
Cochrance had then followed Sir Lowthian’s re- 
searches, and he had to fight in his own mind 
against what he felt sure was a fallacy, but 
which was so ably put forward that it was 
hard for him to prevent himself from being con- 
verted. He was of opinion that if the question 
were thrashed out so that a true and exact conclu- 
sion could be reached, it would be found that there 
was more advantage in using caustic lime than 
appeared theoretically. He agreed that the dis- 
advantages brought forward might exist, but there 
were corresponding advantages which were not 
seen. The only object of his paper was to judi- 
cially balance the advantages and disadvantages of 
both systems. The President next made reference 
to the question raised by Sir Lowthian Bell with 
regard to the statement contained in the Table in the 
paper as to the consumption of¢oke. In the Table 
it was said that 23.28 cwt. of coke were consumed 
per ton of pig iron with limestone, and 19.49 cwt. 
with lime. He gave these figures as the results 
obtained, and would not undertake to explain 
them. He was of opinion that perfect reduction 
was possible in the upper zones by limestone. 
This he had explained in his paper in which he 
stated that in using limestone the proportion of 
ironstone reduced in the cooler regions of the 
furnace out of contact with red-hot coke was 
42.49 cwt. per ton of pig iron, there passing down 
into the red-hot zone 7.64 ewt. For working on 
lime the ccrresponding figures were 25.84 ewt, 





























OPEN 


CONSTRUCTED BY MESSRS. JAMES SPENCER AND CO., 


reduced in the upper zone, and 14.16 cwt. in the 
red-hot zone. It was in this respect that lime was 


under a disadvantage ; it was one of the losses | 


which had to be set off against other gains. It was 
necessary, however 
and to balance the good against the evil. 
balance he was sure would be in favour of lime. 
If he could succeed in getting rid of the bad effect 
in using lime just referred to he would get an 
economy nearer that claimed in 1883, rather than 


claimed in favour of lime. Reference had been 
made to the question of dissociation. He would 


not then refer to the subject further than to ex- | 


press his indebtedness to Sir Lowthian Bell for 
having before pointed out to him the importance 
of this factor, and he had, in consequence, rejected 
all those results in which dissociation appeared. 
Exception had been taken to Mr. Cochrane 
taking figures as to consumption of coke in 
the foundry cupola and applying them to blast 
furnace practice. He thought that the objections 
were not well founded. It was said that the car- 
bonic acid and carbonic oxide would be in different 
proportions ; but, he would point out, that at tem- 
peratures of 2700 deg., carbonic acid could not exist 
in the cupola, for all the coke would be converted 
into carbonic oxide. The carbonic acid would not 


be formed unlessthecarbenic oxide were cooled down. | 


For this reason the conditions of working were com- 
parable in the cupola and the blast furnace. 
that hecould melt a ton of pigiron with 1 ewt. of coke 
had been questioned. He had no experiments to 
quote on this point, but as a matter of fact when 
the cupolas had reached the working point and 
were in full work, the proportions mentioned were 
found sufticient. Mr. Windsor Richards admitted 
that he »btained an increased output of 11 per 
cent. by using lime in place of limestone. This 
confirmed the author’s statements, and he thought 
that if Mr. Richards would continue his investiga- 
tions, he would find an economy in fuel too. 

In moving a vote of thanks to the President fer 
his paper, the chairman, Mr. Tomlinson, coupled 
with his name that of Sir Lowthian Bell. The 
thanks of all connected with the iron industries are 
especially due to these two investigators for the 
labour they have bestowed on investigating these 
subjects, and whoever may be right, their scientific 
disputations cannot do otherwise than throw valu- 
able light on the problems under discussion. 

The meeting then adjourned. 


ParerR BaG MAcuHINERY. 
On reassembling on the next day, Thursday, the 


, to judge the matter as a whole | 
That | 
| bag-making machine will make bags from 4 in. by 
53 ‘in. up to G$in. by 9} in. ; or, for larger machines, 
| from 7 in, 
|intermediate sizes can be made varying ;/; in. in 
the 3.79 ewt. of coke per ton of pig iron he now | 


The fact | 
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31st ult., 
of Mr. Job Duerden, of Burnley, which consisted 
of a *‘ Description of a Rotary Machine for Making 
Paper Bags.” The paper opened with some re- 


ference to bag- making by hand and other machines | 


which have beenintroduced previously. Theauthor’s | 


by 9} in. up to 10$in. by 144in. All 
width and fin. inlength. The shape of the bag 
is altered by means of change wheels in the 
mechanism. The speed of manufacture is 7000 
bags per hour, as against 300 per hour as the speed 
reached by hand labour. The paper then goes on 
to describe the action of the machine, but as we 
have already illustrated and described this* we need 
not follow the author in this part of his paper. 

The discussion was opened by Mr. H. Chapman, 
who pointed out that this machine had received the 
gold medal at the Paris Exhibition. It would make 


the first paper taken was the contribution | 
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priate place in the Transactions of the Institution, 
although the discussion had been so brief. 

In replying for the author of the paper, who was 
|absent, Mr. Pearson said the machine would use 
any kind of paper. If the paper were strong 
‘enough to hold material when made into a bag it 
would be amply strong to withstand the stress of 
manufacture. In making the “ blindfold” there 
was a continuous band or cord running over pulleys. 
The bag was carried on a travelling web, with the 
blindfold upwards. The travelling cord ran at a 
higher speed than the felt, and so pulled the fold 
back to its original position, or rather straightened 
the fold out again. The speaker wished to draw 
special attention to the paste block, which he 
looked on as the most ingenious device in the 
machine. 

STEAM-JACKETTED CYLINDBRS. 

The next and last paper read at the meeting was 
the contribution of Major Thomas English, R.E., 
superintendent of the Royal Carriage Department, 





bags by itself with only a small girl to attend to it. 
A member asked Mr, Chapman if he had seen it | 
make 7000 bags in an hour. He replied that he | 
had timed it to make 140 bags in a minute, or 8400 | 
in an hour. This was, howev er, faster than was | 
intended for ordinary working, the commercial 
speed being 120 bags a minute. 

Mr. Jeremiah Head asked if it were necessary to | 
use any special kind of paper. A specimen bag 
he held in his hand was made of remarkably tough 
paper. Mr. Perry F. Nursey said that a specimen 
which had been handed’ to him was composed of very 
poor paper indeed. In fact it could only be made 
intoa bag bya machine working with great accuracy. 
Mr. A. Paget also held a bag made of bad paper. 
He would be glad to know whether an extra adhe- 
sive paste were required to bring the ‘‘ notch” at the 
bottom of the bag back again to place. It was after- 
wards explained that the ‘‘ blindfold” containing 
the notch was drawn back to its position by a special 
mechanical device consisting of a travelling band. 
A sketch of this was made on the blackboard by 
Mr. Pearson. The paste used is ordinary flour 
paste. 


Professer Kennedy said there was often a danger | 


that the value of a paper might be estimated by the 
amount of discussion it called forth, but that might 
be a very misleading standard to judge by. The. 
present case was an example. Mr. Duerden’s pa 

was one of especial value, and a description of his | 
highly ingenious machine had found a most appro- 


Woolwich, in which he detailed ‘‘ Further Experi- 
ments on Condensation and Re-evaporation of 
Steam in a Jacketted Cylinder.” 

At the September meeting of the Institution held 
lin 1887 the author read a paper ‘‘Onthe Distribu- 
‘tion of Heat in a Stationary Steam Engine.”* The 
| experiments which were the subject of the present 

paper were made with the same engine. It is 
16 horse- -power nominal, the two cylinders being 
each 10 in. in diameter by 14 in. stroke. It is used 
for electric lighting purposes. There are ordinary 
double-ported slide valves with expansion valves at 
the back. The object of the trials was to ascertain 
the weight of water evaporated per pound of coal 
and the weight of water used per stroke of engine. 
As we commence the publication of Major English’s 
paper in extenso on page 556 of the present issue, 
we may proceed at once to the discussion, only 
giving such extracts from the paper as may be 
necessary to elucidate the various speakers’ remarks. 

The first speaker in the discussion was Mr. P. 
W. Willans, who said that he had started with a 
different opinion to that of the author on many 
questions discussed in the paper, and after reading 
it he must say that he saw no reason to alter his 
views. Broadly speaking the author attributed 
initial condensation rather to the density of the 

\steam than to the range of temperature in the 
|cylinder, and with this “he, Mr. Willans, entirely 
disagreed. Before going into this point, however, 
|he would allude very briefly to the methods em- 








* See ENGINEERING, Vol. xlvii., page 615. 


* See ENGINEERING, vol. xliv., pages 57, 106, and 386, 
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BEVEL GEAR CUTTING MACHINE AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE OERLIKON COMPANY, ENGINEERS, OERLIKON, NEAR ZURICH. 
(For Description, see Page 539.) 
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ployed in making the trials. The author said that 
‘*in order to measure as accurately as possible the 
quantity of feed water used it was determined to 
weigh both the feed water into the boilerand also the 
condensed water after passing through the engine.” 
Mr. Willans could understand that such a course 
might be very useful as a check, but on examination 
of the author’s figures he failed to see that it afforded 
such a check. For instance, in quite a consider- 
able number of the trials the difference between 
the water weighed into the boiler and weighed out 
again amounted to something like 10 per cent. of 
the entire quantity, and this, he thought, was a 
very serious matter in dealing with such a question 
as the amount of initial condensation. He would 
like to know how Major English accounted fcr this 
difference. Again, he observed that the total water 
collected did not agree in any tria] with the sum of 
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| the water collected in the cylinder and steam jacket 
respectively. 
Major English explained that the figures given 
for ‘‘ total water collected” referred to the whole 
time evaporation was going on, whilst the separate 
figures for water collected from steam jacket and 
cylinders referred to a shorter period, namely, that 
during which observations were being taken. Mr. 
Willans said he thought it would be well to explain 
this more clearly in the paper, as he had not been 
able to make it out, and the differences very 
seriously affected the results. 
Major English said that he was not able to 
‘explain the difference in weights between the water 
pumped into the boiler and the total water col- 
lected. 














would show that the loss caused by excess of 
condensation over re-evaporation at the end of 
the stroke might be reduced in three separate 


ways. The first being to proportion the cylinder 
in sucha manner that the re-evaporation during the 
stroke might as far as possible balance the condensa- 
tion at the commencement. The speaker did not 
see that Major English had taken account in his 
formula of the water formed, due to the performance 
of work, during the stroke, and if this was so it was 
a very serious omission. It was very rarely in his 
own experience that the percentage of water present 
in the cylinder diminished towards the end of the 
stroke, and in the few cases where this was so it 
almost invariably occurred where the economy of 
the engine was very bad ; for instance, in some of 


Mr. Willans next pointed out that the paper|the higher pressure simple trials of which an 


stated that a consideration of the author’s formula 


account was given in his paper, It was desirable 





536 


ENGINEERING. 


[ Nov. 8, 1889. 








to insure economy in working, that as large a pro- 


portion as possible of the heat supplied to the steam | 


should be converted into work, and this implied 
that as large a proportion as possible of the steam 
should be converted into water during the perform- 
ance of that work. The speaker next objected 
to the sequence of trials as they appeared in 
the author’s Tables. They were arranged in the 
order of their efliciency, commencing with those 
giving an absolute efticiency of about 7 per cent. 
and ending with those giving an absolute efticiency 
of something like 10 per cent., the lower numbers 
I., IL., &c., implying a low efficiency, and the | 
higher numbers, ranging to XVIII., implying 
therefore high efticiency. 
groups of experiments in this order, the author 


seemed to have lost sight of the fact that whole | 


groups of trials, made under conditions which should 
have given equally economical results, gave, as a 
fact, results differing so widely that the first and 
last but one groups in the order of efliciency were 
made under almost identical conditions as to steam 
pressure and back pressure. Group I. (see Table), 
made with 48 lb. of steam, required 33.8 lb. of water 
per hour, while Group XVII., made with 44 lb. 
of steam pressure, required only 26.5 1b. Group 
VILL., which was a jacketted trial, made under 
very similar conditions, namely, 50 Ib. steam 


ACTION 


Number in Table VIII. 


In arranging the various | 


expected on theoretical grounds, for whatever may 
be the nature of the action between the steam and 
any given portion of the condensing surface, it 


‘cannot be sensibly affected by the precisely similar 


actions going on simultaneously on other portions 
of the surface; and whatever the rate of con- 
densation, whether it be the same or different on 
each portion, it must depend directly on the number 
of particles of steam brought into contact with a 
given area, or in other words, it must vary directly 
as the density.” 
made two trials in connection with this subject, the 
results of which he explained. The speaker further 


‘illustrated this by the aid of diagrams which we 


now give. Fig. 1 gave the results of certain 
trials made with steam of varying densities, 
but with the same clearance surface and admis- 
sion surface in each case. The base line of the 
diagram gave the density of steam in each case, 
and the vertical ordinates measured from this base 
line gave the heat-units missing up to the point of 
cut-off. Starting from the two dots on the left, 
which, being the results of two trials, he took to be 
pretty nearly sure points to work from (especially 
as the lower one gave the results for an engine in 
which the steam was throttled and consequently 
slightly superheated), he had drawn a diagonal line 
upwards from left to right which would show the 


OF STEAM IN STEAM ENGINE 


| aY. VIL. XV. X. XII. 


The speaker said that he had | 


He thought, however, that it was very undesirable 
in any formula to confuse the steam used by the 
engine proper with that used (if he might so ex- 
press it) by the metal of the cylinder itself. He 
would only deal then with the first part of the 
formula given on page 12 in the author’s paper, for 
the water present at the time of cut-off. 


w= (2: Se - =) me 


IN 

In this formula the factor 80 was deduced from 
the results of certain experiments, the condensa- 
tion up to the point of cut-off was stated to vary 
inversely as the square root of the number of revo- 
lutions, an opinion which agreed with that of Pro- 
fessor Cotterill, and which, therefore, he would not 
dispute, although he thought it was modified in 
certain cases. Next, this condensation was stated 
to vary directly as the difference between the area 
of the unjacketted clearance surface and the area of 
the surface subsequently exposed up to the time of 
cut-off. Thus, in an engine in which the unjacketted 
clearance surface equalled the surfaces exposed up 
to the time of cut-off, the formula would show that 
there could be no initial condensation. Such a 
conclusion was, he thought, opposed both to 


/experience and to common sense, and it seemed 


to him to make it impossible that any agree- 
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pressure, required 29.4 1b. of water. The speaker | 
pointed out that from such varying results almost | 
any conclusions might be drawn. For instance, 
any one who thought that jackets were advan- | 
at under these conditions could argue that 
Group VIII., which gave the results of trials for a 
jacketted engine, was more economical than Group I., 

which gave those for an unjacketted engine ; while | | 
the opponents of jackets could assert that Group | 
XVIIL., unjacketted, was better than Group VIIL., | 
jacketted. There could be no reason that he could | 
see for such varying results, and it appeared to him 
to be almost impossible, from such results, to | 
make a formula for the value of initial con- 
densation in any particular case. Major English 
had expressed the opinion that range of tempera- | 
ture was not nearly so important a factor in 
initial condensation as might be supposed, but the 
speaker did not think that his experiments were 
calculated to bring into prominence the effect of | 
range of temperature. For instance, through the 
whole series of trials, omitting the non-condensing 
ones, the greatest range of ip was 148 deg. | 

and the lowest 108 deg. Compared with the dis- 
crepancy in the results of the various trials to | 
which he had alluded, the effect likely to be caused | 
by such a variation in the range of temperature | 
appeared to him to be small, but it was remarkable | 
that the percentage of initial condensation in the | 
non-condensing trials, where the range of tem- | 
perature was only about 100 deg., was very con- | 
siderably less than that in the case of the average | 
condensing trials where the range of temperature | 
was greater. With regard to the question of | 
jacketting, the speaker would have expected to 
find on a slow-running engine, with such a great | 
range of temperature in a single cylinder, that the | 
effect of jacketting was very marked, but the 
results did not appear to him to bear this out, and | 
he was therefore inclined to assume that the jackets | 
were not arranged in the best possible manner as | 
to circulation, or some other point of that kind. | 
He noticed that in the non-jacketted trials the | 
steam was not shut off from the jacket, but only | 
prevented from escaping by closing the drain-cock. | 
It might be worth while, therefore, to notice that | 
what were called non-jacketted trials were really | 
water-jacketted trials. In his paper Major English | 
had spoken of the effect of the density of the steam 
in the following words: ‘‘ All the author’s experi- 
ments and all others which he had had an opportunity 
of analysing, tend most conclusively to show that 
the initial condensation varies directly as the 
density of the incoming steam, and it appeared to | 
him that this result is also one which must be | 
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increase in heat-units missing on the author’s 
assumption that they increased directly with the 
‘density of the steam. He left those present to 
| judge whether they did so or not, Again, Fig. 2 
|gave the results of certain trials in which the 
density of the steam did not vary, and in this 
'case it would be seen that the general direction of 
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the dots indicating his results was the same as _ that 

of the dots giving Major English’s calculated results. 

He thought, therefore, that there was both positive 


| and negative evidence as to this action. The speaker 


agreed with the author that it was desirable, if pos- 
sible, to arrive at a formula which would give ap- 
proximate information as to the steam likely to be 
used by any given engine, and he thought that the 
|thanks of all engineers were due to Major English 
for the effort which he had made in this direction. 





ment between the results calculated from it and 
the results obtained in practice could be other 
than accidental. He, the speaker, thought that 
surface could only be effective in producing initial 
condensation if it had a lower temperature than 
that of the entering steam, and Major English’s 
formula took no account of the temperature to 
which this surface might have been raised by com- 
pression. The speaker would again ask why Major 
English, after allowing apparently in his formula 
for jacketted or unjacketted surfaces by elimi- 
nating the former, gave a different factor, namely, 
56, for jacketted engines, to the one (80) which he 
used for unjacketted engines. With regard to the 
agreement between Major English’s calculated 
results and his (Mr. Willans’) observed results, the 
speaker pointed out that Major English’s formula 
for steam used did not take account of the steam 
required to fill the trunk clearances in his engine. 
These clearances were filled each stroke from the 
back pressure to the steam chest pressure, and this 
fact accounted to some extent for the agreement in 
many cases named above, as they had not been 
taken into account by the author, and consequently 
the steam which was used in them was attributed 
by him to initial condensation. A point worth 
attention in the author’s results was that in many 
cases-~as, for instance, in Fig. 2 (Plate I.), Fig. 14 
(Plate IV.), and Fig. 22 (Plate VI.)*—the dots 
giving the observed results for non-jacketted trials 
agreed almost exactly with the results calculated 
for jacketted ones, and in many other cases the 
difference between the calculated and the observed 
results was quite as marked. He mentioned these in 
particular because any one looking casually at the 
paper might think that the agreement was closer 
than it actually was. In certain trials the author 
had stated that an auxiliary slide valve was fitted, 
communicating with each end of each cylinder by 
pipes furnished with a stop-cock, by means of 
which a graduated amount of atmospheric air was 
admitted to the cylinder during exhaust, and was 
compressed together with the steam, the object 
being to ascertain whether the initial condensation 
could be reduced by these means. The author said 
that this end was attained, but that the resulting 
gain in steam economy was almost exactly counter- 

balanced by the increased back pressure. Mr. 
Willans thought that the author had not noticed 
how improbable it was that all the air introduced 
was compressed by the piston. He felt sure that 
by far the greater part of it was carried straight to 
the cmiaieibe ; ; in other words, that Major English 
~* See Figs. 2, 14, and 22 on pages 556 and 558 of the 
present issue, 
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had spoilt his vacuum, and therefore reduced his 
range of temperature. 

The next speaker was Professor Cotterill, who 
said, with regard to the three suppositions on 
which the author had based his formula in the 
matter of density, it was conceivable that the rate 
of condensation would vary as the temperature if 
the cylinder was cold when the steam was admitted. 
It would then depend on the obstruction of the 
film of water, and the particles being capable of 
coming into contact with the metal in a given time. 
That, however, was not the state of things in a 
cylinder being heated and cooled, and therefore 
the condensation must vary as the range of tempe- 
rature and not as the density of the incoming steam. 
This, however, did not apply to the exhaust. It 
might be influenced by the variation in the tempe- 
rature of the metal, but that might not be the range 
of temperature of the steam. During the exhaust 
the surface of the metal would be dry and the escape 
of heat might then depend on the density of the 
steam. The direct influence might be little, but 
the range of temperature of the metal would be 
widened and in that way the density of the steam 
would have an effect. It was conceivable, however, 
that at a high rate of revolution the condensation 
might be independent of the range of temperature, 
but even when dependent it was not necessarily 
directly proportional to the range of temperature. 

Professor Kennedy regretted that he had only 
received the paper that day and had not therefore 
been able to go into the subject as fully as he 
wished. Such a paper required study, for 
there was a very great deal of work contained 
in it which was embodied in the details set forth. 
There were, however, one or two points on which 
he might speak. One was the question of feed 
measurement in which he found a want of agree- 
ment between the totals given. In five cases he 
found there was measured out more water than 
actually went in. This led to serious differences 
which should be explained. As to the question of 
the range of temperature, the author had said that 
the range of transmission of heat through a metallic 
plate depends on the difference of temperature of 
the media on either side, and that therefore the 
condensation of steam in long continued contact 
with metal should vary as the difference of 
temperature of the two sides. Professor Ken- 
nedy would ask Major English if by the two sides 
he meant the two sides of the cylinder walls ? 
He thought most people would read it as the range 
between the highest and lowest temperature of the 
steam. What the author takes as absolute mean 
temperature looked very like a guess. He was 
struck by the fact that in the Table, which con- 
tained a comparison of the average results of the 
trials made to ascertain the water used per stroke 
at different steam pressures, the calculated and 
observed results did not agree. For instance, in the 
first trial the calculated and observed results would 
agree fairly well if it were for a jacketted trial, but in 
this case the jacket was not in operation. In several 
other trials the calculated did not agree with the ob- 
served results. The separation of surfaces made by 
the author in so distinct a manner wanted proof, and 
it seemed to the speaker that the method must be 
empirical rather than scientific. He did not think 
the surface could be divided up into two such 
distinct parts. Ifthe author would add, for con- 
venience of reference, a small table giving the lead- 
ing characteristics of the experiments, it would lead 
to clearness. 

Mr. J. Macfarlane Gray had not been able to follow 
the author’s calculations, and he therefore had not 
intended to speak on the paper. Instead of accept- 
ing the statement that range of variation of tem- 
perature did not materially affect the amount of 
initial condensation, he had been led to think that 
this influence might be even greater than in the 
simple ratio of that range. If the depth of pene- 
tration of change of temperature varied as the 
range of temperature, the heat-units missing per 
unit of surface up to the point of cut-off would 
vary as the square of the range of temperature. 
He did not think this was the case, but in the 
present position of the question he had thought it 
worth while to apply this assumption to Mr, Willans’ 
Table I., given in the paper. Taking the full range 
of temperature in each case the result obtained is 
given in the third line below ; the other lines are 
taken from page 32 of the paper. 

HO 3.269 5.166 8.168 7.048 7.863 10.261 9.436 
HC 08 1.2 3.4 4.2 5.4 6.0 6.7 
3.147 4.326 11.948 7.637 9,279 9,980 11.090 





He had not been able to get any corroboration of | coal per indicated horse-power than the water. In 


this assumption from the other tabulated results, 
but he thought that Table I. gives the only set of 
experiments in which range of variation of tem- 
perature is not inextricably mixed up with other 
varying influences. The effect of compression, 
heating, and of piston leakage may, however, have 
contributed to produce the more approximate run 
of numbers in the line now given. The author had 
started a most important investigation in an emi- 
nently practical manner, and if his conclusions were 
not yet quite satisfactory that was only because of 
the problem being extremely complicated and beset 
with insuperable difficulties. The paper was a 
valuable one for the Institution, and the author 
deserved the best thanks of the members. 

The next speaker was Mr. G. R, Bodmer, who 
said that in some of the remarks he had intended to 
make he had been anticipated by other speakers. 
Speaking of the effect of range of temperature, the 
author had said that the effect of the cold portion 
of the clearance surface in producing condensation, 
must be most marked at the first instant when the 
difference of temperature is greatest, and must 
diminish as the surface is brought up to the same 
temperature as the steam in contact with it. This 
seemed to bea clear admission, the speaker thought, 
that the initial condensation depended on the dif- 
ference in temperature of the steam and the metal ; 
but afterwards the author stated that the assump- 
tion that condensation must vary directly as the 
range of temperature in the cylinder, was based on 
a fallacy. These two statements appeared to 
contradict each other. Major English ascribed the 
condensation to conduction of heat through the 
cylinder walls, but even then it depended on a 
difference of temperature, namely, the difference 
between the temperature of the steam in the 
cylinder and that of the outside atmosphere or 
other surrounding medium. The speaker con- 
sidered it to be obvious that the initial condensa- 
tion must depend on the difference between the 
temperature of the admission steam and that of 
the clearance surface at the moment of contact. 
The temperature of the clearance surface could 
hardly exceed that of the cushion steam at the first 
instant when fresh steam was admitted, a time 
when the greatest amount of steam was condensed. 
The construction of compound engines, of the two- 
cylinder or triple-compound type, was based upon 
the theory that the range of temperature in each 
cylinder should be as low as possible, that is to say, 
the difference of temperature in each cylinder 
equal, and the results obtained seemed to confirm 
the correctness of this hypothesis. It was not 
clear why the author, in his formula for the weight 
of water condensed by the clearance surface, 
assumed that T,, the temperature of the admission 
steam, was equal to the mean temperature of the 
metal ; this was just the time, the speaker said, 
when the difference of temperature was greatest. 
The author appeared to introduce the temperatures 
into his formule only to eliminate them imme- 
diately afterwards. On what grounds, the speaker 
asked, did the author assume that’ re-evaporation 
took place during the admission period, while 
the surface 8; was uncovered? It seemed impos- 
sible to ascertain this experimentally, as previous 
to the cut-off there was no means of knowing 
what weight of steam was in the cylinder. After 
cut-off, assuming the valves to be tight, the quan- 
tity of steam present during each stroke could be 
determined from the feed water. It appeared very 
unlikely that re-evaporation could occur during ad- 
mission unless there were a fall in the pressure due 
to wire drawing. With regard to methods of re- 
ducing excess of condensation over re-evaporation 
mentioned by the author, even if, by prolonging 
the cylinder, the whole of the steam initially con- 
densed could be re-evaporated, the advantage gained 
would be, the speaker said, comparatively small. 
This would follow as the recommunication of heat 
took place at the wrong time under disadvantageous 
conditions. ‘There was one possible method of re- 
ducing condensation, to which the author had not 
referred, and about which little was ever said, that 
was by increasing the compression; in this way the 
temperature of the cushion steam might be brought 
up almost to that of the admission steam, and the 
range of temperature between the admission steam 
and the clearance surface reduced. 

Mr. Cowper remarked on the fact of the wide 
variation in the consumption of water per indicated 
horse-power in the author’s experiments. Most of 
those who use engines think more, however, of the 





this case it would vary between 3 lb. and 4 Ib. of 
coal per indicated horse-power. He thought that 
if Major English would explain how it was the 
engine was such a bad one he would be doing more 
service. 

Mr. Young thought that some means should be 
taken to find out if water passed directly from the 
boiler through the cylinders and jackets. He 
imagined that must be case. 

Mr. A. Paget wished to point out before the 
discussion closed the necessity of investigating such 
a subject as this in a thorough manner, and in this 
respect the wisdom of having appointed a Research 
Committee to investigate the subject was fully 
borne out. When it was seen that so many com- 
petent authorities differed it was evident that a 
complete investigation of the question was required, 
and he trusted the labours of the Research Com- 
mittee would bring harmony of opinion amongst 
those interested in the matter. 

In replying to the discussion Major English said 
it would be impossible for him then to deal with all 
the points raised, he would therefore defer answer- 
ing many of the questions asked until he could 
send ina written communication. There were one 
or two points, however, which he would deal with ; 
then Mr. Willans had said he had omitted the 
water due to work done. This, however, was not 
the case, as would be seen by reference to the Tables 
attached to the paper. With regard to long v. short 
stroke he only referred to single cylinders. Mr. 
Willans’ engine when working as a single engine 
showed more than an average amount of condensa- 
tion. The author also spoke on the subject of the 
density of steam, objecting to the remarks Mr. 
Willans had made. This led to some conversation 
between the author and Mr. Willans, which 
caused the President to intervene. The point 
was therefore not cleared up. It had been 
said that the air cock on the cylinder was but a 
means of destroying the vacuum. It was for- 
gotten that the air passed over the surface of the 
cylinder. He had recognised the loss of vacuum, 
and had especially referred to it in pointing out the 
increased back pressure. He would leave Professor 
Cotterill’s remarks to be answered in his written 
communication. Professor Kennedy’s remarks had 
been partly answered by Professor Cotterill, when 
he pointed out that the surface of the cylinder 
would be dry during the exhaust, and in this way 
the evaporation and exhaust would not be effected. 
The author admitted that when the jacket was 
shut off by the drain-cock that the steam 
in the jacket, although not circulating through, 
might have some effect in heating the cylinder, but 
the influence would be very small. He also pointed 
out the division of the surfaces into two parts was 
so well defined as to allow practicable conclusions 
to be drawn. Mr. Bodmer had asked a question as 
to the range of temperature, but he must have 
omitted to notice that he, the author, had referred 
only to where the flow of heat to the outside was 
prevented by the jacket. The same fact answered 
some of Mr. Macfarlane Gray’s criticisms. In an 
unjacketted engine the range of temperature would 
have the effect ascribed. A question had been 
asked as to the pressure in the jacket. It was the 
boiler pressure, as there was direct communication 
between the boiler and the jacket. 

In proposing a vote of thanks to the author, the 
President referred to the great amount of time and 
work Major English had expended in the making 
of these trials and putting them before the Insti- 
tution. He fully indorsed what Mr. Paget had 
said as to the value of the Research Committee on 
the jacket question. 

The proceedings then terminated with a vote of 
thanks to the Council of the Institution of Civil 
Engineers for the use of the theatre. 








THE PORT OF HAVRE. 
(Continued from page 480.) 

THE interior arrangements and accommodation of 
the Port of Havre are very extensive and complete, 
but the entrance into the , Bec is always difficult. 
As has been said in a previous article, the sand- 
bank in the bay of the Seine at the entrance of the 
port, limits the time to within a few hours of each 
tide during which ships are able to enter or leave 
the outer port ; sometimes vessels whose draught 
of water exceeds 24 ft. cannot pass through the 
navigable channels even at high tide. In addition 
to this the current that sweeps past the ends of the 















O 
z. 
4 
x) 
ea) 
a 
O 
Z 
(2) 








-19pun oq [IM sysoa AreqITIUL snolea pur ‘vas ay9 
Sutovz qa0d 19qno yy UL pdzoN14sSUOd oq [LM Jorezel VW 
‘use Vpllor,T qyuosoid oy9 Jo 9718 943 UO poYsT[qeyso 
uIseq [Vplz-j[ey vB pue ‘soourryue omy Aq sso00R 
oAvy [ILM Sdrys Ory 07 ‘yuUeq4xe UT SeIOV JT_ y10d 
Iojno uP YA ‘souRTJUS IO¥VM doap MoU BV YT 
popraoad oq [ITM o1aeF oy ‘uorpraed soreutw0g jo 
SIOQUIVYO IY} UI LOTZIQIYXT oy} 4v spepour pure suryd 
Aq pozeaysn]]t st POA ‘ouLayos styZ 09 Surpaovoy 


000‘9F8‘S wee wee eee [e0y, 


000008 as SyIom ALEZITUTL 

000‘998 cha sulag asseg oud ul SUT Ueg UAT 

000‘089‘S ABH JO WOg 94} jo qusutaaoaduiy 

g 

 SMOTI[OJ 
SB SBM YIM Jo o3RUITZSO oY} ‘oUUTeISOId poTteyop 
e poredaid savy sogssneyO 4e syuog jo s1o9UIsUe oY 
sodriourid oseyy uodgq ‘Arenjsa oy} 07 JouURYD 
quoueuied @ urv}qo 03 se os ‘auleg oy ut soxAp 
ey} JO UOISUd}xX9 94} UO ‘puodes { soUVIZUO TeN{oR 944 
jo SOM OY} 07 pue ‘oIARFT JO JUG oy} IOJ TOzwAL 
dsep ul souvTqZUO MoU vB JO UOTZVAID oYy UO “qSI4 
‘paploop WOIssTUIUIOD STYZ {oUTag aY43 Jo Avq oY} pur 
OLAVFT JO WO oY} YA0Q OpNpout prnoys yey suTEYos 
quomeaoidut ue jo syutod Surpre, oy} ystpqeqyse 











0} PozYVUIMLOU SAL UOISSTUWIOD Suo0UISuq Uy 

*‘jouuRYo 943 Jo syaed yusryIp 
ut PpoAtesqo u90q SRY 4U94xX9 o[QRIOPISUOD SsoT 10 
lexout v 0} dn Surpis ‘Jjeszt otavpZ Jo Anoqaey 9y3 
Ul UIAD PUR “4SOM 949 SPIVMOJ SOTIUL GZ poouRape sey 
yydep “43 ZE Jooaano oy] paeyury jo yeyy pue yurq 
| SIy} W9eM4Oq { 4UOFXO UL posoNpat usEeq DAT “95 OT 
| Uvyy 1oqv018 syjdop yurq Joey oyy Jo YINOs 943 
UQ ‘sarTzoUt oIGnd QOON‘OOD'TS 93 E88T UI psonpoet 
ulese pue ‘soreut s1qnd Q90‘000‘0E 93 O8sT 4q 
| peonpad ‘1078M JO SAaIZOUI 9IGNd YOO‘OODO‘OODE JO MOV 
|B SVM O1IYZ GIST PUR QUST Wooagoq yey} UMOYS 
joavy Arenysa oy} jo Your oyy ye savek jo 
|Soldes Suol & 10f suorvaresqo puv ‘vq oy} Jo 
|syydep oy} ur sasueyo gros Aq poruedurooor 
useq 9ARY SJUITIND oY} UT SUOTZVOyTPOU ossoTT, 
| ‘yuiod sty} uo pesise ore yoolqns oy} potpnys oavy 
oyM siooutsuo yous oyy { oulEg 9y3 OUT 
| pues 0} pasn szUeLIND pooy oy} 4eVYy Iowa 943 
[[¥ 9S1eyostp 03 guologgnsut st soyAp oy}. U90M40q 
| BUIBSTXO JOUURYO oY} 4VY} ST Sz[NSeI oseyy WoT 
| UMBIP UOISNPUOD ey, ‘seyAp oy4 Jo QUOI UT 19}VM 
|JO UWoTZR[NUINDDR UB ST 9104 4vYyy ‘AVS 07 ST JRYG 
| fouteg ay4 Jo Avq tT} Jo Ul0}{0q 93 4e Apt} YsIY 4e 
| OSTI BIZX9 UB poadnpord udseq sey o19Y4} SUIT] OUTS 
949 9V “apy Ysry jo qyuautour 9y4 sp.1esoj sasver0 


> tax 3 os 
Li 


Po 
f 


al 
+ @ " 


wT 
‘Ee 
9 es Oe ey Oe Ae ee 


-op Aqloojoa styy f sjouYy GZ 03 g'T WoI, posvasoUr 
useq sey sorqjol o1avpy oY} Jo pus oy} Ae peeds oy} 
pue ‘saqnulut ge poouvape us0q sv JUBUTOOUAUIUIOD 
SI JO OUT} 949 {07 patzozor Apeorpe JUsLIND oY UO 
qooyo SULMOT[OF oy9 pey sey soyAp oyy Jo UoT{ONI}s 
-u0d 943 ‘teAoor0y «= *Arenysa 9yy UT joUURYO 9Y3 
eye[nse1 03 Suryjou ouop savy Aoyy ynq ‘o[syy eT 
eaoqe quowoAordut qyvois uv poonpord sary ouleg 
ey} UL pegonaysuod useq oaey yeyy soyAp oY, 
*‘peqoouuoo Ajasojo A19A pospul ore BUIOG 
esseg oy} JO pue oraz Jo 410g 9Y3 Jo suoysonb 
OM} OY, ‘e7BUIG 9Y} JO UOISSNOSTp 9Y4} JopuN 9uUITY 
quosoid oy} ye pue ‘seyndeaq jo aequeyg eyy 
fq poydope qoeford Mou oy} jo utSt10 943 st yong 
"EggT ul poquosord sem groder siyy f ouleg osseg 
oy} jo 4VYyy OSTe ynq ‘eTARFT Jo WAOg oy} Jo 4uoUr 
-9aoaduit oy} ATuo you epnypout prnoys yor ‘oureyos 
Mou v jo uoeredoid oy3 ya1ode1 m0y} Ut popuout 
-Wl0901 UOISSTUIIOD Sty} pue ‘uosonb oy} ouTUTexe 
0} seyndeg jo szeaquivyg oy} Aq poqutodde uots 
-stuuo0g 943 Aq poqoofer ‘raAomoy ‘sem QI‘ sorted 
‘We ‘jotyo-ur-rseutsue oy3 Aq poredoid sea 4.10 
24} 0} 9OURIJUD MOU BV SuTyvero 103 sqoofoad osayy 
jo ysIg og, ‘stooutsue yousrg Aq uo1qesiyseaut 
[njorvo pue osopo Area a0y qoofqns oY4 pauLioy sey 
‘Wlsy} Surgeso1rpewe jo 4svay ye 10 ‘sarypnoyip eseyy 





Suraowler jo wafqoid yy pouiseur oq Avu sy 
‘OIAV ET 
JO Opvi} 94} 07 YOaYO snortes AIOA & ST ‘UOTZRSIAVU. 
JO Solq[NoWIp 19430 94} YIM UoTZeUUOD UI Av[Op 
sty} puv ‘410d ey} SeAve, IO s10}UO JOUIRO4S yROId & 
OWI} OVS SoyNUIUL GE 07 OE WoIZ syse_ JoUURYO OY} 
UI OWfeag oY} 03 UodnaIeZUE sIyy, “Suytem sdrys 
19430 deay 03 Aressooou AToyNJOsq*e SI 4I SoTANCOULUT 
yons Sutimp apy ‘sorqjel oyg Suryys jo 103uup 
[enurqzuoo ut ore Ady} UL poMoy Sureq ore sdiys yevors: 
ueyM pure ‘47 QOkZ Jnoqe st ‘y10d aeqno 943 pure 
[OUTTRYO 94} Ul OYVUL 07 pey STOSsaA YOTYA OAINO 9Yz 
jO SNIpel 94} { HOOT OIQURTZESURAT, OY} 09 STASSOA JO 
QOUBIZUD OY} OFVFT[IOVJ 07 LOp1O Ul 4YStVsys JO pvoqsuUL 
peamno 41 aye 09 ATessod9U PUNO} se 4I ‘97 OLE 07 
dn pouspta useq ‘saved Moz se] 049 Sutanp ‘sey gr0d. 
oY} 0} Surpes, jouueyo oyy ySnoyy~y ‘anoy sod. 
sjouy G°g jo AzoTeA B sey UdzJO 4I pue ‘I9qVM 
YSIY eL0Jaq SoqnUTU QZ S9OUDTIUIOD 90105 ySoBUOIyS: 
SI: ouTeg 943 Jo Avq 943 OFUT Opry oY4 Aq 4Yysno1q 
I0JWM OY} PAVMVAS SOLIIVD JULINO SIU, “BuL10jzU Jo 
quowout 943 42 Aqjaf yynos oy} ysuTede wioyy sdooms 
usy} pue ‘feuuRYyo 944 Yovor Loy o10JOq YQIOU OYF 
spremoy sdiys oy} seatp ‘Ajosroasuvaz sorqqyel oyg 
SsO10v SUIWQND QUeIIND sIyy f UOIGeSIAvU 04 JOsURp 
[821 B SEONpoOAZUI Oply YSIy Jo yuoulou oy} Av sorqjol 





AUdAVH 


TO LUOd AHL LV 


Aa0N0dadIaad DOD 


NIMS 








U 
Z 
~ 
fx 
(2) 
Z 
O 
a 
kX) 








0 RA SERS 20ST SS SS EE SE SRS: OE EE RE ST Se 


Jo} pousisep st ouTYyoOeUL STI, 

qe ‘Young jo ‘UOyIPIEG Ylaqeyuouryoseyy oy, Aq UMoYsS 

eUIyOVU BurIy{nNo-[ooyM ~v o7eIYSNITTI aM Cee eded NO 
‘ANIHOVW ONILLOO UVHS THATS 


*1948049 
“Uv Ivou ‘poomuljoy jo ‘09 puv ss0uedg sower 
‘SISSOP CLV SIOYVUL OY, ‘speory, YIIOMATY AA AreuTps0 
oY} YIM SMOIOS JoJOUIeIp UT ‘Ul $Z 04 ‘Ul $[ WoIz But 
“M9108 IO} PUL ‘1OJOWIVIP UI ‘UT F 04 ‘UT FZ wWOIy SIeq But 
-uiny Joy poydepe st puv “noyZno1y3 Buoys Ards 
@PCUl SI Oye] OY], "Se1j3U00 UseM4Oq BuIseyo pue But 
-U1N} OF 93%] Sutprts Areurpso ue se posn oq uvd 949t] 
04} JOALIp sjuoute]D AreuIpio ue pu Yoo}spvey os00] 
eu} UIA, ‘Suloejins usyM uorntsod Aue ut peq oy 
04 eFvia1e 9y4 Sarco 1Oj 4Joq B@ pue “ow ‘s1¥[[OO 
‘sqnu ‘spvoy-j[oq Jo ssouMoIy 94} SuryernFor 10f ‘pog 
94} Uo pepraoad oste st doqs efqeysn{pe uy ‘JoyoUreIp 
oures oy} Apjoexe jo opeul aq 0} SMoJOS Jo Joquinu 
Aue 10; 4os oq uo 41423 Os ‘doqys e[qvAoU pue xepuT 
pozyenpels v osje svy gy  ‘asel11v0 oY} JO YUOIZ UT IAA0[ 
@ Aq Ma1OS OY} WIOI, podeZuostp pure epl[s 944 Jo yorq 
24} 0 JaA0 UNI 9q UB AI OsN UI you Wey A, “SUTMEIOS 
Joy uorytsod peayuso A[QOwxXo Ue UT oq 07 SB OS “qsUIeSE 
41 Butiq 03 doys poxy v YQIM “4801 weysdvo oY} SB Mo108 
oures 043 Aq poyso0M st proy Butmosos oy, ‘1aAoy @ Aq 
A[snoouez[NUIIs 01390 9Y} WIOIZ 10 0} UMBIP ‘S1OSsvYO IO 
SoIp ol1yUe0U0D 9e1y} YQIM sngeiedde Surmoios B osTe 
$auop aq 0} perinber y1OM oY} 4INS 07 sedeys snoLIea Jo 
8100} OAY ploy 07 ser Weysdvo ZULATOASI & YFIM poz4y St 
aseLI1ed oy} Joopr]s essoasuesy oy, “uorutd puv your Aq 
9s10AvI} puey yornb v pu ‘poq ey} Jo yUoIy oy} Fuoje 
qyeys oY} WloIy os10AVI} BurIzOV-j]es V Sey OBvLIIVd oY], 
‘peuing oq 07 Apvor ons oymb siveq 043 d1i3 0} osou 
a[puids oy4 UT YONYO oulOd v FIM JoJOWeIp UT ‘UT F 07 dn 
sreq UIP! 04 41 YFno1yy 4YFII ojoy v sey pure ‘sZuLIvaq 
peqour-un3 ut Buruuna ‘syoou joered yA ‘10z0urerp 
aB1v] B14X9 Jo [2038 poB10y Jo St arpurds yoojspvoy 4svy 
ayy, ‘1032 dvos oy} Yo Surmvip 10; dey v pu ‘ysn0I4 





“EA V7 |= 





‘UOIZIQIYX Sire,y oy} | ULIOJ 0} UT 4SvO W10}}0q B YIM ‘spIvpUeys 90143 UO 


poqioddns 3u0] 35 ZI peq 3YSteajs B UO Yooyspray ysvy 
porved-a[qnop a1que0 ‘ul FZl B sestiduoo eyzv] ey, 
*Bur4408 Joyjoue saamnbar 
pua r9yj0 oy} jo Suijurod pue Suiseyo eyy, “Buryq0s 
auo YIM puv pus ouo0 4e peseyo pue ‘pozutod ‘pousn 
oq Ue Spl.js popuds-s[qnop edAy sIyy Jo eyIe] e 4TH 
*s[00} Surjjose1 puv Susuvyo Ul Sully Jo ssoy yueaoac 
04 osye puv ‘yqIuIs ay} Aq Yo Butyqno pue SurBZ.10j yo 
asuodxe oY} AVS 04 ‘eq 4YSTeIys OY. WOIyz ‘*o2 ‘sqy,0q 
‘smoaos ‘suid qutof ‘spngs pepus-ajqnop pur o[Zuts jo | 
Spuly SsnolIvA Surystuy soy poudisop Ajpetoeds useq 
sey FEC osvd uo o7eABSNI[I OM YOIYM OYA] AH, 


‘AHLVT AWIGNIdS MOTIOH NAdO 








(‘panurquoo aq 07) | 
*[BURD O[[IATvOUT, OY} PUL SYOOT 9Y{} SS0I9 0} | 
‘a1Aep{ Jo Wog 943 ye poydope sospriq jo odéy oyy 
Moys sosed ogtsoddo puv queseid ay4 uo suOTyRAYSNIII 
InQ  ‘Aqnowrp ynoyIIA uO potted oq Ud OTROS 
eSIv] B UO Sulsporp jo uoteszedo oy} YI UT JoqVM 
goemnb Ayoarzereduioo ut ‘Aes 03 st gey3 ‘Arengso 
ey} Ut oq [IM soxAp osoyy Jo souRIqUa 943 4R 
ulI0F ATQRIIAOUT P[NOM jeY} syURqpURS 943 f OIALFT 
JO UIPLIOUr oY} Jo 4Svo OY} 07 SOyAP JO UOTIONAYSUOD 
quosoid 043 SUIZIUIT] IO} UOSKOT FUSIONS & ST J[OSZI JO 


SIq { SPoUULYO o[qesTAvU SutuTezUTeU pue Sutuado Jo | 


YIOM JY} OFUT OLOUL PUY BIOUI 104UO [[IM SseT}Qnop 
yor ‘Arouryoeut Sutsporp jo Ajroedeo snourz1oue pur 
4809 MOT 9ATZRIOI OY} ST STYR { O[GeSTApe Suryeytopun 
ey} UI SUOTZVOYIpoW uUTeZI00 Japuer ATqeqoad Avut 
esNed IOYIOUY ‘sooUBAPE YIOM OY} SB SUOTZVOYTpoW 
quezroduit apoaut [ta Loy} ATqeqoidurt you se ‘pezou 


Ay[njorvo oq [LM gnoqe Sutzq Asyy Yyory sesuvyo | 


oy} pue ‘AjMos AIOA BOS OY} SpIVMOZ poqona4s 
-u0d 9q s10JoI0y} [IM seyAp o9y3 { UOTZeIOqQITOp 
pue wuonnes 4sozveis oy} YIM Suydeoxe 4no 


; rr ne —_ 
eet 














| Ul suoTjONped Joy soptaoid ued Mou ey, 


SLT PLES LT IO EE ILI, LEC I LE SS I SS a EY A RST TE 


poLreo oq 07 JuLyodurt puv oF.re] 003 ore ‘uoNvorput | -Jpey OY} WOAz oTqQISSE00R OANp 10qvT & WR peqonaysu09 


qysT[s 8 USAID SAVY OM YOIYAM JO SYIOM OY], 

“3 0999 
Ieou oS1vyostp oyy ye { “43 OBZE ‘OT[IAIeg 4e| 
pucq 9y3 ut ‘ “93 ZlEee ‘aTSTY, BT JO ANYonoquis 943 | 
Ivou £ “93 OFOT ‘onboy ey] pur o[[tArvouvy, u98M4Eq | 
pusq 943 ut f +43 OOPZ ‘oT[IATvOURT, pu raoqortind | 
u99Mjeq UOTZI0d BARON OY} UT : SMOT[OJ SB Oq [ITA 
syutod guvjz10duit ysour oy} ev soxAp oyy u9eMqoq 
soUuvysIp oy} { JoqVM Jo YAdop os]qQeIeptsuoD vB szUTOd | 
9804} 4¥ OINSUT 03 sv Os ‘oBuURYD SeyAP OY} JO S9AINd| 
9Y} O104M szutod eyy ye fouUURYD OY} JO YIP 9yy 
“698T 
Ul ‘sepgssneYyDH 4o sJuog jo Jo0UISUS ‘sense “WY 


|£q poredoid soyna jo somos v yqIM ATquutt0j 


-u0d UMOP PIeT Ud9q sey [OUUYD 943 JO UOTIDOIIP 
ey, ‘soyAp oy} ysureSe Apguvysuoo yuorINd 9y3 
epIns 03 sv os osinod snonuts v ABM-10zVM MOT 9Y9 
SAIS 07 UOYL Oq [[LM O1vO ‘PouUBYO vB JO OPIS BAO 
-U09 943 MOTTOJ SAVAMTV SJUSAIN sv { “que 10d OF Aq 
| POSBOIOUT 9q [LM OB1eYOSTp Jo sarqtpIowy Oy} ‘sayAp 943 
| Wenjoq ABM-103VM Surystxe oy3 Jo AoustyyNsut 943 
poaoid Suravy ‘oraey jo yOg oY} 0} dOURAZUA 91} 
SpIs}NO JUELIN yy Jo Surusyysuosys oy pur Arengso 
| OU} UL 1oqVM JO UOTRINUINDDV OY, ‘SOpty MOT 9e 
UdAO ‘UONOYT, Youor ATISVO P[NOD I99VM JO “4F OZ But 
| -Meip sdrys usya “OggT UI Yoo} 41 yvYZ SBA paqooTOS 
JouUuLYS 949 Jo esn0d OY, “AOIVeY Jo YuURq oy pue 
pavjury jo yueq oy} u9eMI0q ssed ay} 03 soxAp 917} 
jo Aqtulo1yx9 OY} WOIy JOUULYD B UIIOZ 07 pure ‘Leq 
| 949 JO ulAoJ podeys-jouuny [eanqgeu oy} UTezUTeUT 07 
| pesodoad st qt ‘10d oy Jo uolRI0TeuIe 9Yy IO 

"1000°000°% 
|JOAO 4800 [TIM ‘syoop Suravis cory, yy ood 
| -uro0d ‘uiseq sty f sXenb Jo una “93 QOBT gnoqe YQIA 
Yop Suryvoy os1e, ve Suryynqyysuoo pure ‘uiseq [ep 


\ 


| 9q [[LA ulseq @ qtod Jeyno 
‘INGANVY “4G | 


ey} JO 4svo O14 OF, 
‘"98IXO MOU UvYy sooueyS 
-WINOITD B[QVINOABT OO Ivy JOpuN ‘QYysnvip doosp 
Jo sdtys 03 e[qisseooe oq u9Yy [[LM 310d 10qno oY, 
“@OULIZUS YINOS 94} SprvMO} paarosoid oq [[LM PouULYO 
quoseid ey], "g ‘PAST OUeS OY} MOTEG “33 ZT JO 
yidep & ye poureyureul oq [LM Yory ssed ur0qs0M 
-YINOS OY], *Z “19yVA MOT MOTOG ‘UTZ ‘9J OZ JO YWdep 
@ 0} ‘90URIJUS Y}A10U OY 07 Sutproy jouULYO UIEISOM 
-YINos eYT, “[ : Susperp Aq pourequreur oq [[IA 
8S999V JO S[OUUVYO O[GVSTAVU SUTMOTIOJ OYJ, “SOAVAL 
OY} JO BdLOJ OY} YvaIq 03 ‘yASuoy ur “ay OOOT Jnoqe 
pue soovy Surdoys yz1M pozonaysu0o oq [TIA sI0zUM 
-YVoIqd OMY 9OUVIZUS 944 Jo 4JOT puv 4YStI 9Y} OF, 
‘SOpl} 943 Jo yuepuedoput oymb oq puv oorades 
poxy v uodn Savoy uvo s1owvoqs OLQULTZESURIT, vOIs 
2y} 9vyy os sXenb [epryy yytM poptaoid oq [tM yaod 
JoyNo UIOYINOS oYy, ‘wW1038 Jo spotsed Sutmp uoy 
-oeq01d oqoTdutoo & UIIOJ [ITA Fey SYIOM IOYIO puv 
IozFVMYVIIG Joyno oyy Aq porozpoys utseq Surptem 
@ SB OAIOS [[IM puB ‘[AAoT Io¥VM MOTOq “4F LT Jnoge 
jo yydop & 03 peSperp oq [[tM yaod 1903no0 us10YQI0 
ey “eIngny 949 UT pegonaysuoo oq Avut yey} suISeq 
woIy Jt ozeIvdes [IM pue aod saqno wroy{nos 
9y} o40[du00 [[LA ‘ayAp YQNOS OY] peTTed oq 03 ‘YIOM 
paryy B “4sve-yynos 9Y9 Wo f YASUE, 4eY4 JTeY Jnoge 
Joy uosod urzeyynos oy3 pue 93 QQQ1 A[rveu Jo 
yqsusey & Joy uoTZIod us9sYyyIOU oY { 440d 10qno 944 
jo sqzed yj0q JoqTOYS [[LM YIOM sIyy, ‘Inoqrey 
ey} JO poq JOYySIy oY} UO pozONIysuOD oYAp I9qyNO 
ey} JO souvIzUa YyIIoU 943 Aq poqeaedes oq [ILM 
qt £ y8v0o oYy WOIT 4IeAS [ILM pus ‘YWSUST UT “33 OOGES 
oq [[I4M exAp ureyzIou oyy, ‘oxAp Surqeaedos ve Aq 
syived yenboun 0M} 07UT peplAIp pue 9s{qnop oq 
| Teas qiod 10yno oyy, ‘UM0Z OY} 4ooqo1d 03 UOYRT 




















540 


ENGINEERING. 





[Nov. 8, 1889. 








shaping bevelled wheels up to a diameter of 14in. The 
arrangement of this machine is almost the same as that 
of ordinary shaping machines. The wheel to be shaped 
is put on a spindle between nuts, the spindle being 
fixed on a swinging stay. In addition, there is fixed on 
the stay an enlarged pattern of the tooth, and this is 
pressed by a spiral spring on a fixed pattern pin. A 
rule, the superior surface of which is in the same 
horizontal plane as the centre of the axis of the swing- 
ing stay, indicates the height on which the exterior 
wheel cone and the pattern are to be put at the begin- 
ning of the shaping, and at the same time the height 
at which the tool has to move. The work begins with 
the shaping of one side of all the teeth and then of 
the other side. On blanks without teeth a series of 
straight tooth channels are first cut. 





CATTLE WAGON ; SOUTHERN RAILWAY 
OF FRANCE. 

THE subject of our two-page engraving this week is 
a cattle wagon which is exhibited at the Paris Exhibi- 
tion by the Southern Railway of France, of which line 
M. Millet is the engineer-in-chief of locomotives and 
rolling stock. This wagon is of a type which has been 
designed to serve either for the transport of cattle, or 
as a covered wagon for merchandise, and it is fitted 
with continuous foot-steps, screw couplings, the 
Wenger brake, &c., so as to fit it for being run on 
fast trains. 

As will be seen from our engravings, the under-frame 
is of iron, the soles and headstocks being of channel 
section 9.84 in. by 3.15 in. by 0.39 in. The sole bars 
are placed 5 ft. 11.2 in. apart, and on their outer sides 
they carry brackets which support the overhanging 
parts of the wagon body as + ttl in Fig. 5. The 
9 arrangement of the framing is clearly shown 
oy Fig. 3, and it will be noticed that there are no 
diagonals, the corner gussets and the wagon flooring 
being depended upon to give the necessary resistance 
to diagonal strains. The length of the framing over 
headstocks is 19 ft. 84 in., the length of the wagon 
over buffers being 23 ft. 34in. The length of the 
headstocks is 8 ft. 4.8 in. 

The body of the wagon is also iron-framed through- 
out, as will be seen from the illustrations, and its 
length inside is 19 ft. Gin., while its inside width is 
8 ft. 2.2in., and its height under roof beams 6 ft. 6.3 in. 
The wagon has rolling side-doors, and there are also 
flaps for opening up the upper parts of the sides when 
it is used for cattle transport. 

The wagon is mounted on solid wrought-iron disc 


wheels 3 ft. 3.7 in. in diameter, er at 1) ft. 1.9in, 


ventres, The axles have journals 4.32in, in diameter 
by 8.24in. long. The weight of a pair of wheels with 
axle is 1931 lb. The bearing springs have eight plates 
each, 3.54 in. by 0.47 in., the top plate being 4 ft. 3.9 in. 
long, and the deflection of each spring 1.18 in. per ton 
of load. 

The drawbars are discontinuous, the arrangement— 
used much in France—being adopted of providing 
inside each headstock a spring acting as a combined 
buffer and draw spring, this spring being assisted by a 
supplementary shorter spring as shown. In the case 
of the wagon illustrated the combined buffer and draw 
springs each consist of fifteen plates, each 2.95 in. by 
0.39 in., the length of the top plate being 5 ft. 9} in. 
and the elasticity of the spring 3.12 in. per ton. The 
auxiliary draw springs, on the other hand, have each 
six plates 2.95 in, wide, one plate being 0.472 in., and 
the five others 0.39 in. thick. The length of the top 
plate is 2 ft. 11.6 in. and the elasticity 0.7 in. per ton. 

The weight of the wagon we have been describing is 
8.2 tons, and it is constructed for a maximum load of 
6 tons, its dead weight being thus 1.366 tons per ton of 
load carried, In conclusion we may say that the work- 
manship of the wagon exhib:ted is excellent. 





ENGINEERING NOTES FROM NORTH- 
WESTERN INDIA. 
DELHI, October 15, 1889. 

THREE burning questions at once on the Simla anvil 
are too much for a single letter, but leaving that of 
whether India ought to give up the good old hand-to- 
mouth—and never do anything except on an emergency 
—plan in favour of steadily devoting, say, 500 lacs of 
rupees a year to railway extension, a. also leaving 
that of wheihes the extensions are to be made by the 
State or by companies, the question of the hour is 
whether the present Secretary-in-Chief of Public 
Works is to stay on and complete his five years of 
office, in spite of the fifty-five years of age retirement 
rule, or shall, perhaps, an irrigation expert, perhaps a 
railway man, or it may be an ex-chief engineer of pro- 
vincial roads and buildings, or even the principal of 
an engineering college, take up the reins in virtue of 
his seniority, only to lay them down again after a short, 
and consequently an ineffectual reign? No doubt the 
more junior aspirants to high office believe in a third 
alternative, viz., that some man young enough to put 
in five years before he is fifty-tive years old may at 
once go in, in which case a good many senior aspirants 





would retire and benefit the flow of promotion very 
sensibly, but that is too much to hope for all at once. 
Besides, as the public works minister, who is never a 
professional man, holds office for five ycars, solidarity 
of administration points to the same minister and the 
same secretary working out their joint policy co- 
terminously. Hence if the present secretary is now 
forced out, no really valid argument holds against any 
man with but two and a ball grees of service in hand 
finishing out the balance of the 
term; the proposed reform will postponed in- 
definitely, and things will be as they were. If, on the 
contrary, the present incumbent holds on, there is 
room, in the interests of the rank and file of the depart- 
ment, to hope that the next secretary’s service may 
fit the fifty-five years’ limit more nearly, and that 
in a few years the needed flow of promotion will 
obtain. No one can doubt, however, that the immense 
interests of the country now bound up in railways 
will necessitate the drawing of the chief secretary 
from that branch of the service henceforth. This 
seems hard on workers in other fields, and suggests 
the propriety of some improvement in the status of 
the inspectors and directors-general of irrigation, tele- 
graphs, &c. 

What Indian public works of all kinds require is 
continuity of policy, and this would, it is thought, be 
best secured by each outgoing minister appointin, 
the secretary with whom his successurat the Counci 
Board will have to work. Among the flood of articles 
and letters on this question with which the Indian 
press is at present half swamped, it would be amusing, 
if it were not so sad, to see the inconsequence of the 
arguments adduced. Whether Colonel Pemberton isa 
distinguished soldier, or how his abilities compare with 
those of either of his predecessors or his would-be short- 
time successors, has as little to do with the kernel 
of the case as the suggestion that the taxpayer suffers 
when Colonel A gets money that Major B would other- 
wise pocket. As matter of fact, if not brilliant, the 
present secretary is said to be reasonable, accessible, 

ractical, cautious, clear-headed, and laborious. If 
a has done less to advance civil engineers than they 
expected, he has done much more than Royal Engi- 
neers as a faction approve of. Those who as youngsters 
served under him in early State Railways, are now 
nen of eminent mark, both as constructors and as 
administrators, and according to them, at least, the 
extended term could in no case be more wisely 
bestowed. 


LAUNCHES AND TRIAL TRIPS. 

On Wednesday, October 23, Messrs. Edward Finch 
and Co., Limited, of Chepstow, ran a very successful 
trial trip of the s.s. Doore, which they have built to 
the order of Mr. John Pile, of London. Her dimen- 
sions are: Length, 160 ft. ; breadth, 25 ft. ; and 
depth, 12 ft. 3 in., with a deadweight carrying capa- 
city of 650 tons. She is fitted with triple-expansion 
en a and on an eight-hours’ run averaged a speed of 
104 knots. 


resent minister’s 








There was launched from the shipbuilding yard of 
Messrs. Harvey and Co., Limited, Hayle, on Thursday, 
the 24th ult., a steel screw steamer, built to the order of 
Mr. T. W. Richardson, of London, and from the specifi- 
cations and under the inspection of Mr. T. A. Adamson, 

.I.C.E., consulting engineer and naval architect, 
Leadenhall-street, London, E.C. She is intended for the 
China coasting trade, and her dimensions are: Length 
between perpendiculars, 266 ft. ; beam, extreme, 36 ft. 61n.; 
depth of hold, as for Lloyd’s, 16 ft. 7in. Her carrying 
capacity is about 2100 tons deadweight. Her engines, 
which are also supplied by Messrs. Harvey and Co., 
Limited, are tri-compound of 1100 indicated horse-power. 
The high-pressure cylinder is 214 in, in diameter, medium 
pressure cylinder 33 in. in diameter, low-pressure cylinder 
56 in. in diameter, with a stroke of 39 in. Steam is 
supplied at a pressure of 160 ]b. per square inch by two 
aa boilers, each 13 ft. 6 in. in diameter and 10 ft. long, 
fitted with six of Purvis's patent ribbed flues. 

On Saturday, October 26, Messrs. MaclIlwaine and 
MacColl, Limited, launched from their yard in Belfast 
the s.s. Mount Hebron, for the Mount Line of Messrs. 
Smith and Co.’s service, Glasgow. The Mount Hebron 
is a well-decked steamer, 300 ft. long between perpendi- 
culars, 41 ft. 4 in. beam, and 22 ft. 9 in. deep. The 
machinery, also supplied by the builders, consists of 
triple engines with pistons 23 in., 37 in., and 60 in. in 
diameter, and 42 in, stroke, steam being supplied by two 
large steel boilers with six spiral corrugated Farnley fur- 
naces made for a working pressure of 160 Ib. 


On Tuesday, November 5, Messrs. Russell and Co. 
launched from their Kingston yard at Port-Glasgow, a 
four-masted sailing ship named the Stanley, of 2200 tons 
register, and intended to carry 3600 tons deadweight on 
Lloyd’s freeboard. The dimensions of the Stanley are : 
Length, 278 ft. ; breadth, 42 ft. ; and depth of hold, 24 ft. 
6 in. The owner is Mr. G. M. Steeves, of Liverpool. 


With the same tide Messrs. Connell and Co., launched 
from their yard at Scotstoun, near Glasgow, a steel sailing 
ship, 247 ft. long, 384 ft. beam, and 23 ft. deep, with a 
register tonnage of 1640 tons, built by them to the order 
of Messrs, Andrew Weir and Co., Glasgow. _The vessel is 
named Hazelbank and is for the general trade, 





On Tuesday, November 5, there was launched from the 
yard of Messrs. Morton and Co., Leith, a steel screw 
steamer named Capella, built by them for Messrs. Holind 
and Molzen, Flensburg, for the Baltic trade. The dimen- 
sions of the vessel are: Length, 223ft.; breadth, 32 ft. 
9 in. ; and depth 16 ft. ; and she will carry about 1600 tons. 
The builders will fit on board engines of the triple-expan- 
sion type, having cylinders 164 in., 27 in., and 42 in. in 
diameter with a 33-in. stroke. 


The speed trials of the screw steamer Holyrood, 
which is fitted with Messrs. Rankin and Blackmore’s 
patent type of quadruple-expansion engines, have been 
very successful. The Holyrood is a screw steamer built of 
steel by Messrs. Robert Duncan and Co., Port-Glasgow, 
and is of the following dimensions : 300 ft. long by 40 ft. 
broad by 25 ft. 3in. depth of hold, and her carrying 
capacity is about 4000 tons. The engines are of the same 
type and arrangement as those fitted on the Falls of 
Inversnaid, which were illustrated and fully described by 
us last year. The two boilers of the Holyrood are 
13 ft. 6 in. in diameter by 11 ft. long. There are in each 
boiler three of Fox’s furnaces, 3 ft. 2 in. in diameter, 
having a total grate surface of 108 square feet, while the 
total heating surface is 3762 square feet, and the working 
pressure 180 lb. to the square inch. The diameters of the 
cylinders of the engines are 18 in., 26 in., 36 in., and 52 in., 
with a stroke of 39in. The revolutions on trial were 684, 
with a vacuum of 28 in., and everything worked satisfac- 
torily. The horse-power developed was about 1100, and the 
speed attained 10.85 knots per hour, 10 being the guarantee. 
Messrs. Raeburn and Verel, Glasgow, are the managing 
owners of the Holyrood. 


The trial trip of the screw steamer Sophie Rickmers, 
recently launched by Messrs. Russell and Co., Greenock, 
took place on Tuesday, October 22, on the measured mile 
at Skelmorlie on the Clyde, when a mean speed of 
10? knots was attained. The dimensions of this boat are 
as follows: Length, 329.8 ft.; breadth, 42.4 ft. ; depth 
moulded, 26.3 ft. The gross tonnage is 3132 tons, and the 
deadweight carrying capacity 4300 tons. The machinery, 
which was constructed by Messrs. Dunsmuir and Jackson, 
Govan, gave satisfaction to the owner’s representatives. 
The engines are of the triple-expansion type, the cylinders 
being 24 in , 39in., and 64 in. in diameter by 45 in. stroke, 
and during the trial indicated 1542 horse-power with a 
piston speed of 570ft. per minute. The vessel is fitted 
with two large steel boilers, working at a pressure of 
150 Ib. per square inch, each boiler being fitted with four 
of Purvis’s patent furnaces. This vessel is a sister ship to 
the s.s. Helene Rickmers, built and engined by the same 
firmsa few months ago, and both have been built to the 
order of Messrs. R. C. Rickmers and Co., Bremerhaven. 


The twin-screw steamer Dalhousie, said to be the 
largest and most powerful tug in the world, underwent 
speed trials last week on the Clyde. It has been built of 
steel by Messrs. William Denny and Brothers, Dumbarton, 
to the order of the Clive Steam Towing Company, Limited, 
of Calcutta. The Dalhousie is 215 ft. long, 32 ft. broad, 
and 16 ft. 6 in. deep. The vessel has also a complete set 
of salvage gear supplied by Messrs. Drysdale and Co. 
The Dalhousie has also a search light, and several large 
sunbeam incandescent lamps. The propelling machinery 
consists of two sets of compound surface-condensing 
engines, each driving a three-bladed screw, and _ to- 
gether exerting considerably over 2000 indicated horse- 
power. Steam is supplied by two large double-ended 

ilers, working at a pressure of 100 lb. to the square 
inch. On trial the mean speed obtained as the result of 
four runs on the measured mile was 15.9 knots, notwith- 
standing very unfavourable weather. 


In connection with the trials of the steamer Strathleven, 
noticed in last week’s issue, we omitted to state that the 
work of conversion and constructing new boilers, &c., 
was done by Messrs. A. and J. Inglis, Glasgow. 


On Tuesday, the 5th inst., the new steel screw steamer 
Barraclough, built by Messrs. Ramage and Ferguson 
Leith, for Mr. T. Barraclough, of the West Hart epool 
Steam Navigation Company, went on her official trial 
trip on the Firth of Forth. The dimensions of this 
steamer are: 260 k. and f. by 37 ft. breadth moulded 
by 19.5 ft. depth moulded. Her net register tonnage 
being 1306 tons, and the engines are triple-expansion, 
having cylinders 19 in., 30 in., and 51 in. in diameter by 
39 in. stroke. The total deadweight capacity is 2560 tons 
to Lloyd’s load ilne, and on the trial trip a high rate of 
speed was attained with the engine working at 93 revo- 
lutions per minute. 





CANADIAN RalLways.—Work is about to be commenced 
on the North-West Central Railway of Canada. A con- 
tractor’s party has left Winnipeg for Brandon with this 
object. 


Society or ARTS.—The opening meeting of the Society 
of Arts will be held on Wednesday evening, November 20, 
when an address will be delivered by the Duke of Aber- 
corn, C.B., chairman of Council. The papers fixed for 
reading at the Wednesday evening meetings before 
Christmas are as follows : November 27, ‘‘ Scientific and 
Technical Instruction in Elementary Schools,” by Dr. J. 
Hall Gladstone, F.R.S. On this occasion the Right Hon. 
A. J. Mundella, M.P., will take the chair. December 4, 
‘*Rabies and its Prevention,” by Armand Ruffer, M.D. 
December 11, ‘‘The Paris Exhibition,” by H. Trueman 
Wood, M.A., secret to the Society. Sir Philip Cun- 
liffe-Owen, K.C.B., will preside. December 18, ‘‘ London 
Sewage,” by Sir Robert Rawlinson, K.C.B, 
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EXPENDITURE ON LOCOMOTIVES AND ROLLING STOCK. 


_ WE subjoin a tabular statement which has been prepared by Mr. W. Stroudley, the locomotive superintendent of the London, Brighton, and South Coast Railway, and 
which he has kindly given us permission to publish, This Table contains in a very compact form a summary of the — on the working and maintenance of locomotives 
and rolling stock by the chief English, Scotch, and Irish railways during the first half of the present year, and it will be examined with great interest by all connected with 


railway working, 
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Metropolitan 2. :. :.| 67 | 1,048,509 | 15,649 | 30,683 7.02 } 10,007 [149 7 2] 2.29 | 324 | 13,206 4015 2,302 | 56) .. | .. .. | 53,896 12.33] 15 6 | 38.82 | 34.29 
District .. ts ee ws) BA | 722,727 | 13,384 5.91 | 6,096 811/203 350] 6,883 1913 4 2.28 | | ae “ .. | 30,795 10.22)16 0 ees 29.73 
Trish. | | | | 
Midland Great Western ..| 104 | 1,013,224, 9,743 0 | 2.50 | 339] 5,791 171 8 1.37 | 2,050} 4,383 | 2 2 9) 1.04 | 40,340 9.55] 12 6} | 34.06 | 28.37 
Dublin, Wicklow, and Wexford! 51 | 536,197 | 10,514 6| 1.83 | 236] 2,957 11210 7 1.33 629] 1,549 2 9 3) 0.69 | 19,233 8.61] 13 4} | 34.17 | 30. 
Great Northern .. oe --| 137 | 1,436,426 10,485 8 | 2.23 | 504} 7,708 15 5 10, 1.29 | 3,482) 7,678 | 2 4 1) 1.28 | 56,711) 9.47) 12 Of | 34. | 26.71 
Belfast and Northern Counties 52 537,196 10,331 9} 1.74 219 | 2,650 12 2 ¢| 1.18 | 1,526} 3,013 | 119 6) 1.35 | 21,082 9.42/15 2 | 34.75 | 28.76 
Scottish. | | | 
North British... + +-| 618 | 6,760,578 , 10,939 1 | 1.53 © 2041 | 26,538 13 0 1) 0.94 | 39,718] 46,300 | 1 3 4] 1.64 | 242,855! 8.62] 4 6} | 64.51 | 42.72 
Caledonian ead ..| 690 | 6,176,309 | 8,951 2 | 2.04 1675 | 20,722 |17 14 11] 1.16 | 44,786] 60,211 | 1 6 11) 2.34 | 257,889 | 10.02] 4 3} | 74.30 | 47. 
Glasgow and South-Western ..| 301 | 2,636,200) 8,758 2 4 | 2.07 | 974 | 12,283 1212 3, 1.12 [12,113] 24,118 | 1 19 10, 2.19 | 106,825 | 9.72] 4 8h | 66.38 
Highland... i ..| $5] 861,209 10,132 f 6| 1.61 | 319 | 4,634 1410 6! 1.29 | 2,463} 5,078 | 2 1 3] 1.41 | 36,440, 10.15] 10 0 | 56.32 
Great North of Scotland 74 | 866,603 11,711 i 8] 1.56 | 521 | 2,483 | 413 5 0.67 | 2,368) 3,687 111 2) 1.02 | 28,009, 7.75] 9 O | 52.57 
' { | | | \ | | 


























‘*NOTES ON BREMME’S VALVE GEAR.” 
To THE EpITor OF ENGINEERING. 

Str,—The Bremme valve gear, like all other inventions, 
is a development by combination of previously known 
elements. Concerning the merit due to Mr. Hackworth, 
Mr. Bremme, Mr. Marshall, and Mr. Klug, probably 
each of these gentlemen has a different opinion, but as 
Mr. Marshall acknowledged Mr. Bremme’s priority by 

aying him royalty, and Mr. Klug allowed his patent to 
ha »se, Mr. Bremme has been left in possession. 

he gear ee proportioned with a long 
radius link and good wearing surface is in great favour 
wherever tried. Of the seventy engines we have already 
made with this gear, we have only had one complaint, 





and this proved to be due to the gear having been wrongly 
put together abroad. Customers who have had link | 
motion and Bremme engines from us have specified the | 
latter kind subsequently. Yours truly, 
Ross anp Duncan. 
Whitefield Works, Govan, Glasgow, Nov. 6, 1889. 





| 





HYDRAULIC MOTORS. 

To THE EpitTor OF ENGINEERING. 

Str,—In my letter under the above heading in last 

week’s number of your journal, I find that by an over- | 

sight I have written, ‘‘ under contraction I understand | 

the ratio,” &c., instead of, ‘‘ under coefficient of contrac- | 

tion,” &e., the contraction being the reduction of the 

effective sectional area of the stream below the measured 

area of the orifice. Yours faithfully, 

G. R. BopMer. 

30, Walbrook, E.C., November 5, 1889, 





FRESH WATER CONDENSERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your recent notice of the Pamphlett-Ferguson 
fresh water condenser you refer to a comparison I make 
in my report on the efficiency of this condenser, and add, 
“* We suppose that the words in an apparatus of this class 
are to be understood, or else the assertion is far from being 
exact.” 

I pointed out to Mr. Ferguson when I made my report 
on this apparatus that the comparison refers only to the 
‘*simple effect” system, and I also suggested a way of 
making the same apparatus act as a ‘‘ multiple effect” 
evaporator when high steam pressures were available, 
and when the saving thereby obtained would more than 
counterbalance the extra cost and complication. I ven- 
ture to hold that there is such a limit. 

Asan old sea-going hand I can speak feelingly of the | 
troubles of those at sea who have to condense for hun- 
dreds of passengers. I am sure you will agree with me | 
that simplicity of construction and accessibility for 
examination, cleaning, and repairs in all machinery on 
board ship are of the first importance, and that in Messrs. 
Pamphlett and Ferguson’s patent these two points are 
eminently conspicuous. Complication means skilled 
attendance and heavy first cost, while the original high 
efficiency often drops in every-day work. 

If I were called on to select the best distiller and con- 
denser made, I would have each taken entirely to pieces, 
and would give points to the machine which was at work 
again in the shortest time. Whethera small simpledistiller 
working constantly at a moderate pressure, and requiring 











; mental engine at Dulwich College in your last issue, you 
| express regret that so far as you are aware no engineering 
| college has an engine fitted with Corliss valve gear. 


| Royal India Engineering College workshops has been 
| driven for the last fifteen years by an engine fitted with 


| High Bridge, Newcastle-on-Tyne, and with the exception 


a minimum of attention is not, for ordinary purposes on 
board ship, the cheapest and best in the long run, remains 
a question for those to decide who pay for the coal, the 
machine, and the repairs, When the ‘make up” for the 
boilers becomes serious, the proper course obviously is to 
a the loss as much as possible by a timely overhaul, 

Indoubtedly, for distilling on a large scale there is, as 
you indicate, a saving ‘‘ by conducting the operations of 
evaporation and condensation in stages,” which, under 
such circumstances, would become an important consi- 
deration. Iam, yours faithfully, 

MAXWELL WILLIAMS. 
29, Great St. Helen’s, London, E.C., Nov. 6, 1889, 





EXPERIMENTAL ENGINES. 
To THE EDITOR OF ENGINEERING. 
Sir,--In your interesting description of the experi- 


Please permit me to say that the machinery in the 


such valve gear (Ingliss and Spencer’s patent). 
The engine was built by Henry Watson and Co., of the 


of some trifling renewals and the addition of some im- 
provements in the governor by the writer, is as it left 
their hands fifteen years ago, 7.e., a good sound job. 
I remain, yours faithfully, 
JAMES Hopps, 
Superintendent of Workshops, Cooper’s Hill. 
November 5, 1889. 





ON THE ACTION OF SAILS. 
To THE Epitor OF ENGINEERING. 

S1r,—In view of the correspondence in your columns 
on the action of sails, possibly the following facts may 
be of interest : 

In Thompson’s “Life of John Fitch, the Inventor of | 
the Steamboat” (Philadelphia, J. B. Lippincott and Co., | 
1878), p. 137, an editorial article is quoted from the 
General Advertiser for November 29, 1791, which was 

ublished by a grandson of Franklin, the American phi- 
mens in which reference is made to a scheme of 
Franklin’s for propelling boats by ejecting water from 
the stern ; but the following was given as ‘“ free from 
the objections to the above contrivance” : 

“‘ Let the steam act in turning an axis, bearing a num- 
ber of thin metal vanes fixed like the vanes of a windmill, 
in the proper angle, and let these vanes act under the 
water at the Low or stern of the boat, as most convenient. 
By the rotary motion of the axis the vanes would all 
continually screw themselves into the water, and give 
motion to the boat. All the power would here propel the 
boat, and the continued action of the vanes give the 
advantage of accelerated motion. It might perhaps be 
found more convenient to apply the force of two sets of 
vanes, one fixed on each side of the boat. This might, 
without much complexity, be done. as 

“‘ An actual experiment gave rise to this idea. 

‘* At the time when balloons were in vogue in France, 
and all heads were at work in devising means to give 
them motion ad libitum, an ingenious mechanist to the 


a windmill but smaller, and gave motion to them by 
means of a simple crank. The boat, thus equipped, by 
the action of the vanes in the air, crossed the Seine in 
less time than another crossed the same river by means 
| of a pair of common oars, and returned to the place 

whence she started notwithstanding the force of the cur- 
| rent.’ 

Here is the idea of the screw propeller—the twin-screws 
at bow or stern, the former not adopted yet, and the 
horse put before the cart, and the propelling by screw on 

| the air—given to the world nearly a hundred years ago in 
} an American journal, Yours truly 


W. H. 








To THE Epitor or ENGINEERING. 

Sir,—In your last week’s issue Mr. Vogt corrects a 
printer’s error in his own letter of the 11th inst., but as 
far as the practicability of his scheme goes, I think it 
matters little whether the figures are 26 or 2.6. To obtain 
a thrust of 1000]b. by means of two revolving sails driven 
bs a “little engine” in the manner proposed by Mr. 

ogt is, in my opinion, out of the question. Even if it 
could be done, an enormous amount of power would be 
wasted in moving a column of air 17 ft. in diameter back- 
wards at a high velocity, while the ship would only 
advance at a very low speed. 

Mr. Vogt states that ‘‘at 400 ft. per second the resist- 
ance commences to vary with the cube of the speed.” 
Now I have no hesitation in stating that nobody has yet 
experimented with air travelling at this high speed, and 
therefore the law governing the resistance has yet to be 
discovered. I quite agree with Mr. Vogt that “there is 
scarcely any part of technical science more neglected than 
that of aérodynamics.” I am also of opinion that experi- 
mental research alone will promote the science; drawing 
upon the imagination is the way not to do it. 

Yours truly, 
Horatio PHILLIPS, 

Riverside, Long Ditton, October 31, 1889. 








EFFICIENCY OF STEAM JACKETS, 
To THE Eprror OF ENGINEERING. 

Srr,—I think it useless to speak much about the subject 
under the above heading, before I have obtained numerical 
data to lay before your readers. The confidence to be 
placed in the result may be judged from the particulars 
of the method of arriving at the data. To prevent mis- 
understanding, I wish only to answer to Mr. Tozer’s 
letter in last week’s ENGINEERING, that it is not my opinion 
that each pound of water is wholly evaporated p me 
exhaust; neither in the jacketted nor in the unjacketted 
cylinder; but part of the water is Pag wee and to that 
part my numerical explanation is to be applied, and, I 
dare say, is the only action of the steam jacket that may 
tend towards economy. This mode of looking into an 
advantage does not deny the existence of disadvantages. 
The chief disadvantage due to the extra quantity of 
water evaporated by the steam jacket during exhaust, 
being a direct loss, will of course diminish efficiency. 
But, if the total result proves to be an economy, not- 
withstanding this sensible loss, it is the more evident that 
the advantage I claim must be a substantial one. 

I remain, Sir, yours truly, 
J. G. F. Rooker, 





bow of a common boat adapted four vanes like those of 


Delft (Holland) November 4, 1889, 
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WE illustrate by the annexed engravings a 
water belt packing, devised by Mr. J. S. War- 
burton, of 45, New-road, Grays, Essex, for use 
in pumps employed for forcing sewage, sludge, 
mud, cement slurry, and other dense liquids. As 
shown by the section a hollow ring is introduced 
into the stuffing-box, with soft packing above 
and below it. Twosmall holes are made through 
the wall of the stuffing-box, and through these 
water, under a greater head than the pump is 
forcing against, is led into and out of the water 
belt. The effect of this arrangement is that the 
pump plunger is perfectly cleaned at each stroke, 
any grit or dirt that may adhere to it being washed 
off and carried away by the small stream of water 
passing through the belt. 

At the Paris Exhibition there is shown a large photo- 
graph of three slurry pumps working side by side. Two 
of them are provided with the water belt packing and 
the third is not. The two former are clean, while the 
latter is covered with the chalky fluid which has 
leaked through the gland. 

The water belt packing may be advantageously 
applied to any pump in which the gland is rapidly 
worn out by grit in the water. 





SLURRY PUMPS. 





200 HORSE-POWER TRIPLE-EXPANSION 
ENGINES. 

On the present and opposite pages will be found 
engravings of a set of triple-expansion engines con- 
structed by Messrs. E. Gravero and Co., of Genoa, from 
the designs of M. Gustave Houegger, their engineer. 
These engines are of 200 horse-power, and are designed 
for a river steamer of the following dimensions : 





Length between perpendiculars 4 ft. 
Beam Sez Po aes aCe 16, 
Height in centre... 10.8 ,, 





=" 


Depth of hold in centre ft 


Ms 0.4 ft. 
Draught (aft)... mad hx a ae 
& (forward) ate 5.2, 
Mean velocity 12 knots 


The following are the leading dimensions of the 


engines : 
Pressure in boilers os ov aad 163 lb. 
Diameter of high-pressure cylinder ... 9.84 in. 
A intermediate - pressure 

cylinder ... aaa <a gaa 15.75 ,, 
Diameter of low-pressure cylinder 25.6 ,, 
Stroke a ae vee on a |) oe 
Revolutions per minute... aus aaa 150 
Piston speed per minute : 492 ft. 


Proportion of high-pressure cylinder to 


intermediate-pressure cylinder ... 1: 2.56 
Proportion of intermediate- pressure 

cylinder to low-pressure cylinder ... 1: 2.64 
Proportion of high-pressure cylinder 

to low-pressure cylinder ‘ 1: 6.76 


Order of cranks high, low, intermediate. 


Condenser : 
Number of tubes ... aus es 383 
Surface per indicated horse-power 1.93 sq. ft. 
Air Pump: 
Diameter ... 8.8 in. 
Stroke : am ee ; <a Ct 
Proportion of air-pump to low-pressure 
cylinder ... “3 aaa ae we 1:12 
Circulating Pump: 
Diameter ... 7.28 in. 
Stroke a4 wea 15 “a 
Diameter of crankshaft ... a 
“ bearings 45 ,, 


There is very little to add by way of description. 
The cylinders are carried on A frames, and the valves 
are operated by radial gear, thus getting the cylinders 
very close together. The valves are to the front, and 
are all of the piston type. The whole forms a very 
neat and efficient arrangement. 





INDUSTRIAL NOTES. 

THE first week in November, 1889, will mark a new 
page in the history of industry in this country. Com- 
mencing with Monday last, the 4th inst., the dock 
labourers, and river-side men generally, will start 
under new conditions, both as to wages and terms of 
employment. Their minimum wages will be 6d. per 
hour, with a minimum of four hours’ work, or of 2s. 
per day. The old gang system, by which they were 
‘**sweated,” as they allege, will be abolished, and the 
contract system, when and where it is in force, will be 
carried out in such a manner as to benefit all those 
in the docks who work under this mode of hiring. The 
Dockers’ Union will not be interfered with, but will 
be recognised as an institution, so that with this in- 
fluence and power behind them they will be able to 
obtain better terms than when isolated and dealt with 
individually at the dock gates. In some other in- 
dustries in various parts of the country, the workmen 
will start for the winter on better terms than hereto- 
fore. Guided by wise counsels, by moderation, by 
prudence, and by forethought, the workers in many 
industries will be able to share the degree of pro- 
sperity which is observable on every hand, if not to an 
equal extent with the traders, yet to an extent not 
previously attained. 





Ata meeting held at Oxford, Mr. B. Tillett, the 
secretary of the Dockers’ Union, stated that the wages 
of the dock labourers had been increased by from 10 
to 40 per cent., while the actual number employed 
had increased by 20 per cent. 

The lightermen of the port of London are not 
satisfied with Lord Brassey’s award, and threaten to 
strike. The arbitrator states that the terms were 
agreed to by both parties, and that they must settle 
the difference between them. The men allege that 
the master lightermen have failed to carry out the 
award, while the latter allege that they are carrying 
it out, according to their interpretation. There ought 
to be no doubt about the terms of an award in any 
case. 





The November monthly report of the ironmoulders 
of Scotland, states that the transactions of the society 
have been ‘‘of a most satisfactory character.” The 
total membership was within nineteen of the highest 
point ever reached before, while the increase of fund 
was over 1881/. The total amount paid as idle benefit 
was under 200/., and that includes items which scarcely 
come within the category of ‘‘ out of work,” generally 
speaking. In some cases the men were out for a few 
days pending the settlement of a — dispute, 
probably now settled. The largest benefit paid is 
superannuation, which cost 248/. in the month ; while 
funeral benefit was only 35/. The report further states 
that on all hands the firms are recognising the society, 
and are ready at all times to meet its representatives. 
It also states that the Carron Company had consented 
to an interview, and that after some explanations had 
been given as to the work of the society and its objects, 
the manager agreed that the men in the firm, at this 
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branch of trade certainly, should be put in the fifty- 
four hours per week system instead of fifty-seven as 
previously. In various other firms, as at Falkirk, 
arrangements have been made as to wages, the per- 
centage system, and other matters, in the most friendly 
manner, so that at present there does not appear to be 
a single dispute on hand, though there are some differ- 
ences in the course of arrangement as regards “‘ light 
shops.” 


The monthly report of the Associated Blacksmiths | P° 


of Scotland, just issued, covers a period of six weeks. 
It shows that great progress is being made in member- 
ship and funds. An increase in wages of 4d. per hour, 
or 74d. on piece-work, at the Clutha Iron Works, Glas- 
gow, after an interview, without dispute. At Greenock 
circulars have been issued for an advance of Id. per 
hour on time rates, and 15 per cent. on piece rates. At 
Kilmarnock the Caledonia and Britannia Engine Works 
have conceded another Is. per week to the workmen. 
The wages question has also been settled at Kdin- 
burgh as regards the smiths. The smiths at Dundee, 
after endeavouring to obtain an advance by interview, 
and by deputation from the central office, came out on 
strike for an advance of Is. per week at date, and 
another Is. per week in January next, as the masters 
only offered to concede 1s. per week, and would not 
pledge themselves to a further 1s. in January. Alto- 
gether 108 left their work. At Port-Glasgow a circular 
identical with that of Greenock has been sent to the 
employers requesting an advance of ld. per hour on 
time rates, and 15 per cent. on piece rates. At other 
eens in the Clyde district a similar movement is on 
oot—at one time the general council suggested a com- 
promise of 4d. per hour and 74d. on piece rates, but 
the members refused to go for less than the 1d., and 
15 per cent. on piece rates. At Belfast the full advance 
agreed upon in July last has not in all instances been 
granted—some men left their work in consequence. 


In the Sheffield and Rotherham district, the File 
Grinders’ Association, a short time since, made a 
request for 10 per cent. advance, the amount of the 
reduction effected in 1883, when trade was bad. Soon 
afterwards the file forgers and cutters joined the 
former in the demand for the 10 per cent. The force of 
the combination of the three branches of the file trade 
led to a meeting of the manufacturers concerned. At 
the first meeting they could not agree, but at the 
second meeting recently held it was agreed to give the 
10 per cent. asked for, to date from the 18th inst. 
The state of trade in the district, in all branches of 
iron and steel, is very good, and plenty of new orders 
come rolling in. Puddled bars are in great demand, 
and four other furnaces are being started at the 
Tinsley Iron Works. Steel blooms are in great 
demand, and prices have advanced from 5s. to 5s. 6d. 
per ton. The gas workers at Sheffield have sent ina 
demand for an eight hours’ day, and 2s. per cent. in 
wages. Ten days’ notice were given, and the men are 
now awaiting the reply to their demands from the 
chairman and the directors. The iron and steel- 
workers of the district are in high spirits at the result 
of the recent meeting of the Midland Wages Board, 
and compliment the operatives’ representatives upon 
their successful efforts on behalf of the men. 


In the Warrington district another effort has been 
made to induce the iron and steel workers to join the 
Midland Wages Board. The matter is now referred 
to the joint lodges’ committee for consideration. It was 
not denied that ‘‘ the Board had saved many a dispute,” 
but some contended that they could best conduct their 
own affairs in their own district. Work continues good 
in the district, and there are no disputes on hand at 
the present time. 


In the Cleveland district a further advance of 24 per 
cent. is conceded to the steel workers at Middlesbrough, 
froin December | next ; and a similar advance of 25 per 
cent. has been offered to the North-Eastern Steel 
Works men. The latter has been refused, the men 
demand 10 per cent. advance. At Workington the 
men have already secured from 15 to 20 per cent. 
increase in wages, and they will participate in the 
2) per cent. on December 1. At the Britannia Works 
the men are claiming an advance in time wages, an 
increase in piece wages, and a revision of time work— 
the hours of labour. Explanations have been given to 
the blast furnacemen, as to the average prices, which 
removed some feeling of dissatisfaction at the award 
given. Further advances in wages have been conceded 
to the miners — 15 per cent. to the enginemen and 
mechanics, and 12 per cent. to the underground men, 
the tonnage rate being now 11 $d. per ton in the district. 
Trade is in a prosperous condition in all branches. 


In the coulmining districts there are demands for a 
further increase in wages, as well as for a reduction 
in working hours. In Durham the men are pushing 
forward the claim for a seven hours’ shift, ten days 
per fortnight ; and also for a further advance of 15 per 





cent. The executive council are blamed for not insist- 
ing upon it from the Ist instant. 

.. the Cleveland district the wages are advanced as 

indicated in a previous Note. In the Forest of Dean 
the men seem bent on an eight hours’ day. In York- 
shire the miners are demanding an eight hours’ day 
and 10 per cent. advance. In the Bristol district the 
men demand an eight hours’ day and a minimum 
wage from 3s. 6d. to 4s. 6d. per day, according to the 
class of work above and below ground. Boys in pro- 
rtion. 
In Lancashire the question of the eight hours, and of 
an advance in wages, are to be submitted to a con- 
ference shortly. The miners in South Wales have had 
advances to the extent of 224 per cent. since November 
1, 1888, and another 10 per cent. is expected under the 
sliding scale. 

In Scotland a conference between the coalowners 
and the miners has been held to consider the demand 
of the latter for 15 per cent. advance; but after a long 
discussion the meeting ended without any decision. 
It is feared that astrike may take place in some of the 
Scotch mining districts, unless terms can be arranged. 


The agitation of the railway men in various districts 
was becoming acute; it is fortunate, therefore, that 
some concession has been made. The directors of the 
London and North-Western Company have led the 
way, by deciding to advance the wages of all engine 
drivers and firemen on both goods and passenger trains 
6d. per day, or 3s. per week. Some concessions are 
also to be made to the platelayers. The increase, it is 
said, is given spontaneously by the directors. This 
class of men, on the London and North-Western 
system, will be in advance of any in the kingdom. 

Throughout Scotland the movement in connection 
with the railway servants is spreading. Great meet- 
ings have been held in Edinburgh, Glasgow, Leith, 
and in all the other principal towns in Scotland in 
favour of a universal ten-hour maximum day for all 
grades of the service, each day to stand by itself; all 
overtime to be paid at time-and-a-quarter rate, with 
time-and-a-half for Sundays. The men seem deter- 
mined to end what is called the trip system. In busy 
shunting yards they demand an eight hours’ day, and 
also in the signal cabins. The men also claim that 
they must be guaranteed a full week’s work, and that 
the day must not be broken. If taken on at alla full 
day’s work to be paid. The condition of trade is such 
that a strike of any duration would be a great disaster 
to the coal and iron districts. 


The Fairfield Shipbuilding Company, at Govan, has 
decided to grant an advance of $d. per hour, to com- 
mence from the Ist instant, and another 4d. per 
hour to commence from the Ist day of March next. 
Further advances are also expected to take place in 
the Clyde district. An advance of 5 per cent. was 
conceded to all the millmen, and 44 per cent. to all 
other grades in the steel works of Lanarkshire last 
week, and a further advance of from 7} to 10 per 
cent. is to be given during the current week. When 
these advances are made the wages in these branches 
of trade will be the highest level ever reached in 
Scotland. 


The marine engineers at Cardiff are on strike for 
certain concessions as follows: (1) That steamers 
trading east or south of Gibraltar have three engineers 
on board ; (2) that steamers trading beyond that limit 
have a mess-room steward ; and (3) that the minimum 
wages be 4/. for chief and 3/. for second engineers. 
The circular is also being sent to other steamship 
companies in the United Kingdom. Messrs. Morel 
Brothers, one of the great shipping firms, have agreed 
to the conditions 2 and 3, but decline to accede to the 
first. Many steamers have been detained in con- 
sequence of the dispute, and about thirty in all are 
affected by it. Trade in the port and district is very 
busy in nearly all branches, and great inconvenience 
is caused by the strike. 


The gas-workers’ dispute at Leeds is not settled, 
and it is feared that some 600 will come out on strike, 
if their terms are not complied with. The gas com- 
mittee have offered terms, But the men are not willing 
to accept them. The committee express the opinion 
that the terms they offer will compare favourably with 
those of other gas works in the kingdom. 


The tramcar men, drivers, conductors, and stable- 
men, at South Shields, struck work at the end of last 
week for higher wages. The traffic was totally sus- 
pended, and great inconvenience was felt in conse- 
quence, 





New ZEALAND Ratiways.—The amount voted for rail- 
way construction purposes in New Zealand in the year 
ending March 31, 1889, was 406,900/., and of ‘this 
amount 272,077/. was expended within the year, while 
there were liabilities at the close of March, 1889, to the 
amount of 207,483/. The railway vote proposed for the 
current year is 316,745/. 





COMPOUND PORTABLE ENGINE. 

WE give this week on page 546 a perspective view 
of a compound portable engine constructed by Messrs. 
Clayton and Shuttleworth, of Lincoln. The engine 
has cylinders respectively 10in. and 16}in. in dia- 
meter, with 16 in. stroke, and is of a type of which 
the firm are now making a considerable number. As 
will be seen from the illustration, the engine proper is 
carried by a complete wrought-iron frame independent 
of the boiler. The engine is fitted with Tyrrell and 
Deed’s patent governor and expansion gear, which we 
illustrated in detail on page 241 of our forty-seventh 
volume. 

Side platforms accessible by suitable steps with 
handrails are provided for getting at the engine for 
oiling, &c., as shown in our engraving. The latter 
also shows the arrangement of brake for clamping the 
hind wheels, the brake-blocks acting on the edie 
being fixed to a transverse beam, which is acted upon 
by a central screw as shown. oe the engine 
is of a good, substantial type, suitable for heavy work. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s iron market 
was somewhat quieter in tone, and the smaller withdrawals 
of iron from the public warrant stores on the two previous 
days had a cooling effect on the feverishness of the war- 
rant market. A large amount of business was done, how- 
ever, but although prices held strong in the forenoon some 
holders began to realise in the afternoon, and there was a 
slight decline in the quotations. At one time in the fore- 
noon Scotch iron went 5d. per ton, and even closed 2d. 
better than on the pega day’s final; but in the after- 
noon there was a fall to 5%s. 104d. per ton cash, at which 
buyers closed. After selling at 6d. per ton higher Cleve- 
land iron closed 44d. per ton lower than on Wednesday, 
and hematite iron, after being 44d. per ton up, closed 3d. 
down from the previous day’s finish. The settlement 
rices at the close were—Scotch iron, 58s. 103d. per ton ; 
leveland, 57s. 10}d.; hematite iron, 72s. per ton. On 
¥riday there was great excitement, together with a con- 
siderable amount of anxiety in iron circles over a sudden 
and unexpected change in the condition of the warrant 
market. The extraordinary advance in prices in the 
early part of the week could not be expected to continue, 
and the first downward turn sent in a rush of orders to 
sell from weak speculative holders, who wanted to realise 
their profits. Prices, in consequence, came down some- 
what severely, and at one time 56s. 6d. per ton cash was 
touched for Scotch iron, but the close was 57s. 14d., which 
was a loss on the day of 1s. 9d. per ton, and 3s. 33d. of a 
fall from the week’s best price. Cleveland and hematite 
iron fell in price on the day 1s. 44d. and 1s. 6d. per ton 
respectively ; but the former was still 2s. 104d. and the 
latter 2s. 7hd. higher than the previous week’s close. The 
settlement prices were—Scotch iron, 57s. 14d. per ton; 
Cleveland, 56s. 6d. ; hematite, 70s. 6d. per ton. Several 
brands of makers’ iron were advanced in price from 1s. to 
2s. per ton. There was a strong feeling in the market 
at the opening on Monday, when Glengarnock Nos. 1 
and 3 were advanced in price 2s. 6d. per ton. Some of 
the firmness was due to the fact that on Saturday a large 
amount of iron was withdrawn from the stores. Trade 
reports were considered very favourable, and the large 
foreign shipments of iron and steel goods showed that 
manufacturers and consumers abroad had much to do in 
order to meet the demands upon them. Warrant iron 
had another upward ‘‘ boom.” Weak holders, who com- 
menced to sell on the downward turn taken by prices this 
day week, and sent prices back 3s. 3d. per ton, were in a 
great measure weeded out, and there was rather a sharp 
recovery in prices. Scotch iron went up in price to 
59s. 3d. per ton in the forenoon and to 59s. 44d. in 
the afternoon—being an advance of 2s, 3d. per ton 
from last week’s close. Some excited selling took place 
near the close, and the quotations lost 84d. of the 
day’s gain, of which 1d. was subsequently recovered. 
Cleveland iron gained 1s. 74d. per ton, but the gain on 
hematite iron was only 1s. 1{d. At the close the settle- 
ment prices were-—Scotch iron, 58s. 9d. per ton ; Cleveland, 
58s. 14d. ; hematite iron, 71s. 74d. per ton. There was a re- 
newal of the excitement in yesterday’s market, partly owing 
tolarge withdrawalsof iron from thestores both at Glasgow 
and at Middlesbrough, and the result of the great reduc- 
tion in the Cleveland stocks was that an equality in the 
prices of Scotch and Cleveland iron was established. At 
the opening of this year there was a difference of 7s. 9d. 
per ton in favour of Scotch iron; then in the middle of 
the year Scotch iron was only 5s. per ton dearer than 
Cleveland iron, and yesterday they were on an equality as 
toprice. Scotch warrants at the opening yesterday were 
quoted at 60s. per ton cash, being within 44d. of last 
week’s highest price ; but orders to realise came pouring 
in on brokers in the afternoon, and as buyers were few 
there was a most irregular market, acconypanied by a 
sharp fall to 58s. 6d. cash—a fall of 1s. 6d. from the 
highest point, and 24d. under Monday’s close. The price 
of Cleveland iron also touched 60s., and closed at 58s. 7d., 
being 1d. dearer than Scotch iron. After touching 
92s. bd., hematite iron closed at 71s. 74d. per ton, being 
6d. under the previous day’s closing prices. The warrant 
market was not quite so strong to-day. After a — 
opening the market fell off, and at the close in the fore- 
noon Scotch was back 44d., Cleveland 5d. from last night’s 
price, while hematite, which touched 72s. during the day, 
finished 6d. down at 70s. 9d. Inthe afternoon there was 
considerable excitement. At the beginning there was a 
large quantity of iron on offer, much of it, it is stated, 
being for speculation, and although the price went to 
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58s., there was little disposition to buy, but later there 
was considerable buying, and the price advanced quickly 
to 59s., closing at a gain of 4d. on yesterday’s finish. 
There is said to be a heavy bear account in Cleveland with 
a scarcity of warrants, and on these rumours the price 
went above Scotch, finishing 54d. up, while hematite 
went to 71s. 9d., 6d, of an advance on the day. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 6877 tons, against 7864 tons in the corre- 
os week of last year. They included 300 tons for 
the United States, 322 tons for Australia, 360 tons for 
Italy, 505 tons for Germany, 790 tons for Holland, 230 
tons for Spain and Portugal, smaller quantities for other 
countries, and 3463 tons coastwise. There are still 
86 furnaces in actual operation over all Scotland, as com- 
pared with 81 at this time last year. Some changes in 
the way of relighting and mains down have taken 
place during the week. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 980,007 tons, as compared with 984,933 tons 
yesterday week, thus showing an increase for the week of 
4926 tons. 


Shipments of Machinery, &c., from the Clyde.—The 
foreign and colonial shipments of machinery, &c., from 
the Clyde reported last week, included six locomotive 
engines for Leghorn of the value of 20,000/.; jute, rice, 
sugar-crushing, and other machinery valued at 12,800V.; 
sewing machine parts, of the value of 1042J.; steel goods 
of various descriptions, valued at 16,000/.; pipes and other 
castings, sleepers, plates, bars, sheets, tubes, and miscel- 
laneous iron Semaine, of the value of 35,0001. 


Malleable Iron and Steel Trades.—The steel trade is in 
a satisfactory state as regards the amount of work on 
hand and expected. Makers have recently made another 
advance on prices, amounting, as regards plates and bars, 
to 10s. per ton, and in the case of angles to 12s. 6d. The 
quotations, less 5 per cent. discount, now are: Ship- 
plates, 9/.; boiler-plates, 10/.; angles, 8/.; and bars, 8/. 10s. 

akers report increased inquiry and the placing of orders 
at the full rates. The malleable iron trade is active, and 
the makers have had to advance their prices 10s. a ton in 
consequence of the continued rise in pig iron and in the 
price of coals. The lowest grade of common bars is now 
quoted 7/. 12s. 6d., second grade 7/. 15s., and first grade 
7/. 17s. 6d., best bars being in each case 10s. per ton 
higher ; hoops, 8/. 15s.; sheets, 10/.; angles, 7/. 12s. 6d.; 
nail rods, 7/. 15s.—all less 5 per cent. discount. English 
made ship-plates are now delivered in nar ag at 8l. per 
ton, less 24 per cent., and makers of Scotch plates quote 
8/. 15s., less 5 per cent. Merchants report that the ware- 
house trade is very good, and likely to be busier presently. 
There is a notable increase in the exports of iron andsteel 
manufactured goods from the Clyde. 


Short Time and Wages Question with the Gas Stokers.— 
In various places in Scotland the gas stokers have lately 
been showing that they had the ball at their feet, and 
they have “‘ kicked it.” In Glasgow they stood out for a 
reduction of hours from twelve to eight per day, the 
wages remaining unchanged. Eventually the Corpora- 
tion Gas Committee found it prudent to yield on this 
point. The result, however, will probably be that gas 
stoking machinery will be adopted in three works belong- 
ing to the Gas Trust. An advance of wages to the extent 
of 1d. per hour has been requested by the Dundee stokers, 
and the gas engineer has been instructed to offer 3d. per 
hour of advance. The Johnstone gasmen have had their 
wages advanced from 10d. to 1s. 10d. per week. The 
Edinburgh and Leith men have also got a considerable 
advance of wages, and the Greenock men have lately been 
on the move for a shorter day. 


Frightful and Fatal Mill Disaster.—On Friday after- 
noon a large portion of the walls of a new carpet factory 
collapsed and fell to the ground, with the result that 
twenty women and girls lost their lives. They were 
working in a one-story weaving shed, into which the new 
building fell. The circumstance has created a wide- 
spread feeling that the Glasgow building regulations are 
much in need of reform, or else of being more strictly 
enforced. It is expected that a public inquiry will be held 
to find out the cause of the disaster. 





NOTES FROM THE SOUTH-WEST. 

W. Hancock and Co. (Limited).—-A_ special meeting of 
this company was held on Thursday, Mr. R. A. Bowring 
in the chair. A special resolution was adopted approving 
a provisional agreement, dated October 17. 1888, for the 

urchase of the business and one of Messrs. J. 

all and Co., at Swansea, Cardiff, and elsewhere. It was 
further resolved that the share capital of the company 
should be increased to 250,000/. by the creation of 4000 
new 6 per cent. preference shares of 10/. each, and 1000 
new ordinary shares of 101. each. 


The Severn.—The Severn Commissioners held a special 
meeting on Monday to consider a Bill for improving the 
river to enable steamers to trade from Cardiff to Wor- 
cester. A letter read from the Great Western Railway 
Company stated that the proposed application to Parlia- 
ment in the present form would be strenuously opposed 
by it. The representatives of Gloucester chjeced to 
special powers being given to the committee, and advo- 
cated delay. Ultimately, however, it was resolved to pro- 
ceed with the Bill. The meeting was adjourned to enable 
the Commission to know the nature of certain guarantees 
given by Cardiff merchants. 

New Works at Cardiff.—Operations have been com- 
menced for extending the Victoria Wharf at the mouth 
of the Ely, at Cardiff. By December it is expected there 
will be storage for 14,000,000 gallons of petroleum, and 
within six months there will be storage for three times 


that quantity. A new timber pond at Dumballs—a 
marshy plot of ground between the Taff and the Glamor- 
ganshire canal—for which plans were prepared under 
the direction of Mr. C. F. Hunter, engineer to the Bute 
Docks Company, has now been so far completed that on 
Thursday it was filled with water. The embankment is 
about 60 ft. wide at the base and 12 ft. at the top, and 
for a length of some 600 ft. the inside has been f with 
stone. It is intended to pitch the embankment outside 
with stone for a length of about 2000 ft., and when the 
proene on the east side of the pond has been filled to a 
evel with the embankment, it will be utilised for the 
construction of warehouses. A lock of about 80 yards in 
length connects the old pond on the west side of the canal 
with the new one. 


Cardif.—The demand for steam coal has been brisk. 
The best qualities have made 13s. to 13s. 6d. ; good dry 
coal, 11s. 9d. to 12s, 3d.; and Monmouthshire, 11s. per 
ton. Household coal has been in steady request ; No. 8 
Rhondda has been firm at lls. 6d. per ton. The patent 
fuel trade has been distinguished by a good tone, and 
coke has shown continued firmness. The iron and steel 
works of the Cardiff district are well employed. Heavy 
section steel rails have made 6/. to 6. 5s. ; and light 
section ditto, 7/. to 7/. 5s. per ton. 


The Taff Vale and the Rhymney Railwa;s.—These 
hitherto rival railways appear to be taking a new de- 

rture, the traffic managers of the two undertakings 

aving met during the last few days and agreed upon a 
through rate for the carriage of iron ore from Penarth. 


Barry Dock and Railways.—It is stated that the Barry 
Dock and Railways Company will apply to Parliament 
next session for powers to extend its system from Cogan 
to the Bute Deeks, Surveys have been already made for 
a portion of the proposed line. If the project is carried 
out the new line will cross the Taff Vale Railway at Cogan 
and traverse the West Moors. 


Tredegar.—No. 4 furnace at the Tredegar Works, which 
was —— in March for repairs, was restarted on Thurs- 
day with a view to future operations. 


The Electric Light in the West.—The electric light has 
failed upon one or two occasions at Exeter Theatre, into 
which it was recently introduced. The failure is attri- 
buted to inadequate machinery at the central depét, and 
it is stated that another engine will be shortly purchased. 
Mr. Bingham, representative of the House-to-House 
Electric Boot Company, has addressed a meeting of 
tradesmen and others at Plymouth with a view to a 
general adoption of the electric light in that town. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Miners’ Demands and the Coalowners.—The miners 
of South Yorkshire are agitating with increased vigour for 
the 10 per cent. advance, and eight hours’ limit per day 
for labour. On the former point they are united, but 
with regard to the latter there is not so much unanimity, 
as it is not so well understood. The men are asking for 
the concessions to be made by January 1, but negotia- 
tions will have to advance more rapidly if such is to 
be the case. It is expected that the coal proprietors of 
South and West Yorkshire will consider the matter at a 
joint meeting. A meeting of the West Yorkshire masters 
was held at ds yesterday for the purpose of consider- 
ing the letter from Mr. Pickard, MP. asking for the 
10 per cent. advance and a working day of eight hours. 
After some discussion, it was decided to acknowledge the 
receipt of the letter and to inform the men that until the 
employers had ascertained what was being done in other 
parts of the county they could take no action in the 
matter. Some of the leaders of the union are disappointed 
with this reply, and do not hesitate to say so. 


Heavy Advance in Steel.—The past week has been one 
of extreme anxiety to those who utilise steel as the main 
portion of their product. The market has risen lately in 
a most abrupt manner, something like 20s. per ton within 
a fortnight. On Monday morning Bessemer billets were 
put up 10s. per ton, and it is expected that there will be 
a further advance of 5s. this week. Bessemer billets of 
guaranteed temper are now 7/. 10s. per ton, and special 
makes for tool purposes 9/. 10s. Siemens is advancing in 
like proportion, and even at these figures converters will 
not commit themselves to forward deliveries to any great 
extent. 


The Heavy Iron Trades.—The iron market here is in a 
most unsettled condition consequent on variations in 
prices, which follow one another in rapid succession, all 
with an upward tendency. It is known, however, that 
much of this is due to speculative purchases, though 
heavy lines for genuine requirements are coming into the 
district. During the fortnight hematite pig iron has ad- 
vanced 10s. per ton, making 87s. delivered and firm at 
that. Forge and foundry irons have also advanced, but 
not to the same extent. Makers are quoting 68s. to 73s. 
per ton, being an increase of about 3s. on the week. Coke 
makers are also advancing material, which isin very short 
supply at from 16s. to 18s. 6d. per ton. All classes of 
manufactured iron are being increased in value, theaverage 
rise in prices having been about 12s. 6d. per ton on the 
month. Bar, hoop, and sheet rollers are full up with 
orders for this year, and are refusing indents. 


More Orders for Armour Plates.— Messrs. Laird 
Brothers, of Birkenhead, have placed an order for com- 
und armour plates, in equal proportions, with Messrs. 
Sa Brown and Co., Limited, and Messrs. C. Cammell 
and Co., Limited. These are for two armed cruisers 
which Messrs. Laird are building for the Argentine Re- 





public. 


The Economical Use of Steam.—On Saturday Professor 
W. Ripper, M.I.M.E., delivered a lecture before the 
Sheffield Society of Engineers on ‘‘ The Economical Use 
of Steam.” There was a large attendance. The lecture 
was illustrated by wall diagrams and by an excellent 
oxyhydrogen lantern, giving a field of 16 ft. by 18 ft. The 
professor commenced by giving a clear statement of the 
principles governing the economical use of steam, first 
showing the effect of using steam at a low pressure, with- 
out expansion ; afterwards, the value of steam at high 
pressure, allowing it to expand in the cylinders, the cost of 
producing at 100 Ib. pressure being very little more than 
at 50 Ib. pressure. Compound (two-cylinder) and_ triple 
(three-cylinder) expansion were then dealt with ; also the 
effect of cylinder condensation and steam-jacketting. The 
professor’s language throughout was free from abstruse 
expressions, and the lecture was much appreciated by all 
present. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was & 
very large attendance on Change, and much excitement 

revailed. The amount of business actually transacted, 

owever, was not very great, and speculators did not 
operate quite so briskly as on the previous day. The con- 
sumptive demand is very extensive both on home and 
foreign account, and it is generally expected that the 
high rates at present ruling will not only be maintained, 
but that we shall shortly see much better prices quoted. At 
one time yesterday 60s, was paid for prompt f.o.b. delivery 
of No. 3 g.m.b. Checciendl pig iron, but only a very small 
quantity, changed hands at this figure, the general quota- 
tion being 59s. 6d. Later in the day telegrams from 
Glasgow reported great excitement in the Scotch centre, 
but afterwards intelligence from Scotland was the reverse 
of favourable, and the tone of the Cleveland market was 
not so cheerful. The closing price for prompt delivery of 
No. 3 was 58s. 6d. to 58s. 9d. per ton, and Middlesbrough 
No. 3 warrants closed at 58s. 74d. cash. Hematite iron 
is scarce and mixed numbers were quoted 72s. 6d. per ton. 
In the finished iron trade there is considerable activity. 
and many producers are not at all inclined to book fresh 
orders just now. Iron ship-plates are quoted 7/. 15s. to 8. 
per ton; common bars 7/. 15s ; best bars 8/. 5s.; and 
ship angles 7/. 10s.; all less the usual discount. The 
demand for all classes of steel is improving. Ship-plates 
are 8/. 10s. to 8/. 15s. per ton, and heavy rails 6/. 10s. 


The Make and Disposal of Pig Iron in Cleveland.—A 
few days ago the Ghovclond Ironmasters’ Association 
issued from their offices at Middlesbrough their usual 
monthly returns showing the make and disposal of pig 
iron in the district during October. The statistics are of 
an exceptionally satisfactory character. They show that 
of 155 hast furnaces erected 102 have been in operation, 
and have produced 238,172 tons of pig iron, of which 
129,812 tons was Cleveland, and 108,360 tons hematite, 
spiegel, basic, and other kinds of pig iron. The total 
production is an increase of 10,409 tons on the previous 
month. Stocks of pig iron at the end of October stood at 
254,269 tons, being a decrease of no less than 50,665 tons. 
This tremendous reduction in stocks is almost unprece- 
dented. The last time the decrease was over 50,000, was 
in May, 1879, and at that period the state of affairs was 
greatly accounted for by the fact that there was a strike 
of miners at the time. Shipments of pig iron from 
Middlesbrough during October have beaten all previous 
records, reaching 108,906 tons, being an increase of 
39,002 on September, and 34,240 as compared with 
October last year. 


Basic Slag as Manure.—The firm of Messrs. H. and E. 
Albert are at present putting down a new mill at South 
Bank, Middlesbrough, for the grinding of basic slag for 
manure. It is expected that the mill will be completed 
in about six months’ time, and it is estimated that it will 
turn out about 800 tons of basic slag manure per week. 
Messrs. Albert are now producing something like 1300 
tons per week from their Middlesbrough mills, and the 
great and increasing demand for basic slag manure has 
induced this firm to increase their output by putting 
down an additional mill. 








Hauirax.—A new dry dock has just been opened at 
Halifax. It is large, enough to receive all coasting 
vessels, 


QUEENSLAND Piers AND Harspours.—On the Fitzroy 
dredging at present is at a standstill, owing to the dredge 
Saurian having been sent to Brisbane, where she is being 
overhauled in dock. At Townsville the concrete parapet 
of the eastern breakwater will be shortly finished, and ar- 
rangements can then be made for completing the surface 
of the roadway and continuing the Ross Island Railway 
down to the wharf. Dredging is now being carried on 
inside this breakwater so as to enable coasting steamers 
to lie under shelter while discharging cargo and landing 
passengers. This part is to be dredged so as to givea 
depth of 15 ft. below low water. Preparations for start- 
ing the swinging basin opposite the wharf in Ross Creek 
are now almost completed, and it is expected that opera- 
tions will be shortly commenced. Reports from Thursday 
Island show that the jetty works there are proceeding 
satisfactorily. The contractors for the stonework have 
almost completed their contract, and the timberwork is 
also well forward. The dredging of the bar of the Nor- 
man, 200 ft. wide, so as to give a depth of 12 ft. at low 
water, is being pushed on. More than half the work has 
been completed, and it is expected the remainder will be 
finished in about ten months, 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American a ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GILBERT, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our Sole Agent for the United 
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THE PARIS EXHIBITION. 

THe Paris Exhibition, the great centenary 
celebration of the inauguration of the Republic, 
has come to a triumphant conclusion after six 
months of uninterrupted and brilliant success. 
The stars in their courses fought for the enter- 
prise and the success it has achieved is enhanced 
by the predictions of failure which were freely 
announced, not only abroad but in France itself. 
That there were reasons for such dismal prophesies 
must be admitted; foreign monarchies either 
ignored this Republican celebration, or were 
openly hostile to it; the political outlook was 
menacing abroad, and pretenders to power were 
influential and threatening at home. The country, 
it was said, was being ruled by a feeble and incom- 
petent cabinet, which not even common interests 
would be able to keep in power till the close of the 
Exhibition ; the President was new and untried ; 
manufacturers were weary of these never-ending taxes 
on their time and pockets. From every point of 
view there really seemed but a poor prospect for the 
realisation of the scheme, and none at all of 
its successful issue. The gigantic scale on which 
the Exhibition was planned was of itself an 
additional cause for failure. Assuming that all the 
gigantic buildings should be completed, that the 
Exhibition could be ready by the time appointed, 
whence would come the objects that should fill it, 
the crowds for whose benefit the celebration was 
prepared? It was urged, too, that the project and 
its execution were full of radical mistakes; the 
buildings were too vast, the whole scale of the 
thing was too extensive, the great tower was an 
absurdity, the Exhibition ought to have been a 
national and not a universal one. The organisers 
of the undertaking, the French Government, the 


_ a ee en ® |! country at large, could not fail to be keenly alive to 


all these criticisms, this hostility and indifference. 
Indeed all thoroughly appreciated the responsibilities 
and the dangers of the situation ; had the Exhibi- 
tion proved to be the dismal failure which many 
expected and not a few hoped, not only would the 
financial crash and wounded amour propre, have 
sufficed to scatter the Government, and possibly 
drive the head of France from the Elysée, to make 
room for aspirants to power who would have known 
how to turn the disaster to their benefit, but a per- 
manent loss would have been inflicted on French 
commerce and industry, and a permanent humilia- 
tion inflicted on the pride of thecountry. No one 
can ever tell how nearly these things were at hand, 
or what might have happened had they come to 
pass, but it is probable that few of those respon- 
sible for the Exhibition and its results, breathed 
freely until the Champ de Mars had been opened 
for some weeks. 

In all respects the Exhibition of 1889 will 
be remembered as one full of marvels and sur- 
prises. Apart from their vast size, the beauty and 
elaborate character of many of the less permanent 
buildings, the dimensions and beautiful designs of 
its more permanent structures; the manner in 
which every available foot of ground was utilised 
for the purpose of accommodating the overflowing 
exhibits, or in adding to the beauty of the grounds; 
the admirable way in which the idea of illustrating 
the extent and resources of French foreign posses- 
sions abroad, was carried out; the continuous series 
of fruit and flower shows that made the Trocadero 
so pleasant a resort ; and above all the great tower 
which formed a fitting portal to the monumental 
buildings on the Champ de Mars, and the illumi- 
nated fountains behind it, that for the first time 








astonished and delighted millions of French people; 
all these features combined to prove at a glance 
that the Paris Exhibition of 1889 was far more 
elaborate, imposing, and complete than any of its 
predecessors had been. The buildings may indeed 
be said to be one of the chief features of this great 
show ; the colossal proportions of the Eiffel Tower, 
which nevertheless are so harmonious that the eye 
of the visitor absolutely refuses to believe in its 
actual dimensions, show the highest talent in archi- 
tectural and in constructive design, and there is no 
doubt that this once much abused and _ lofty 
column has been one of the many reasons of 
the success that has attended the Exhibition. 
Again, the Machinery Hall at the other end of the 
Champ de Mars, shows a combination of skill and 
boldness in the designer who produced, for tem- 
porary purposes, a structure whose proportions 
dwarf the boldest efforts of roof construction in 
existence elsewhere. So too with the monumental 
entrance and wide vestibule leading into the Machi- 
nery Hall, and so with the twin palaces devoted 
to the fine arts and to retrospective industries, 
than which it would be difticult to imagine a more 
beautiful example of construction in iron, brick, and 
terra-cotta. The French engineers attached to the 
Exhibition have proved fully that beauty of design 
and correctness of construction of iron buildings, 
are not antagonistic, but harmonious qualities, 
though we believe that no one will be disposed to 
question the fact that none but French engineers 
could have achieved such a result. The tower and 
the Machinery Hall, with its broad vestibule and 
lofty dome, are to remain as souvenirs of the great 
show just ended, and possibly the Fine Arts and 
Liberal Arts buildings may also be preserved where 
they stand, though most probably they will have 
to be removed and erected elsewhere ; in any case 
it is not likely that buildings such as these, on 
which, so much skill of the engineer and architect 
has been displayed, will be pulled down and broken 
up ; they have been designed and were constructed 
with an expenditure as large, and of proportions 
as robust, as if they had been intended to 
last for fifty years instead of for six months, 
and it is not therefore probable that such permanent 
buildings as these will be allowed to disappear. 
Permanent also, but of a less imposing and more 
fantastic character, is the group of buildings in 
which the great nations of South and Central 
America have been so largely represented; but 
they will shortly be taken down, to be re-erected 
in the respective capitals of the various countries 
to which they belong. The long low sheds which 
contain the exhibits of the Ville de Paris, and the 
great stretch of galleries connecting the Champ de 
Mars and the Esplanade des Invalides, will be 
speedily removed and utilised in various places and 
for various purposes. But the great bulk of 
scattered buildings and pavilions are only ephe- 
meral. Noble specimens many of them are of the 
designers’ and decorators’ art ; the pavilion of the 
Minister of War, that of the French colonies, 
the Portuguese pavilion, the Spanish pavilion, the 
Palais de Degustation, the building devoted to gas 
exhibits, and many others wholly unfitted to with- 
stand the ravages of winter, must be ruthlessly 
swept away, with all their wealth of exterior and 
interior decoration. Reviewing all these buildings, 
permanent and temporary, and comparing them 
with what was done in 1878, or in Philadelphia in 
1876, or in Vienna in 1873, we find that the present 
Exhibition has so far distanced all others in respect 
of construction that its buildings must always be 
regarded as one of its most marvellous features. 
Contrary to all expectations, it became evident 
long before the opening of the Exhibition that the 
vast accommodation provided, was quite insuf- 
ficient to meet the demands for space, and accord- 
ingly separate buildings had to be erected in far 
greater numbers than was at first intended. And 
even had the accommodation been much larger 
than it was, it could still have been filled to over- 
flowing, for whenit was too late, a reaction had 
set in, and manufacturers clamoured for admission 
as loudly as they had at one time protested against 
the whole undertaking. It was fortunate for the 
public perhaps, that space and circumstances had 
set their restrictions upon the dimensions of the 
Exhibition ; even as it is there must be very 
few people out of the millions that have crowded 
Paris this summer, who have intelligently seen all 
that the buildings contain. In fact it has been 
practically impossible to do more than gain a 
general idea of the contents of the Exhibition, 
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together with a careful study of the special sub- 
jects in which each visitor may be individually 
interested. So far as industry is concerned, the 
impression conveyed is that the contents have pre- 
sented a singular absence of novelty, combined 
with a very marked advance in the means of pro- 
duction, in the excellence of the manufactured 
products, and the skill of the workmen. Perhaps 
this is more particularly marked in the French sec- 
tion than in any other, although the advance made 
by the United States as compared with 1878 is quite 
as great as might have been expected. It does not 
come within the scope of this article to attempt 
anything like a critical examination of any of 
the exhibits, and indeed we have done this 
already very fully, but we may point out that one 
of the most striking illustrations of what we say 
was to be found in that section of the industrial 
courts devoted to the iron and steel industries of 
the basin of the Loire ; thanks to the legislation of 
1885, which removed the final barrier between 
French manufacturers and the purchasers of war 
material, and stimulated the ever-increasing demands 
of the French military authorities, an impetus was 
given to the iron and steelmakers of France which 
has enabled them to take a front rank in these in- 
dustries, as a very brief examination of the ex- 
hibits in question clearly prove. In fact in almost 
every branch of the world’s work, in art and 
science, in industries, manufactures, and in com- 
merce, France has illustrated in the Exhibition the 
marvellous progress she has made during the past 
eleven years. 

A short time before the opening of the Exhibi- 
tion the financial disaster consequent on the 
collapse of the Panama Canal Company, was felt 
throughout the whole of France, and close upon this 
followed a second great misfortune in the failure of 
the copper syndicate, with all its attendant losses; 
yet neither of these grave troubles, which to- 
gether might well have caused a general panic, 
affected the success of the Exhibition. That this 
success was certain was indicated by the alacrity 
with which the public, in two hours, subscribed 
seven times over for the issue of 30,000,000 of francs 
of lottery bonds offered by the Government ; the 
successful result of this original and daring stroke 
of finance, not only inspired confidence in the Ex- 
hibition, but it wiped away the liability of the 
Guarantee Society and placed 30,000,000 of entrance 
tickets on the public, weeks before the Exhibition 
was ready to receive them. The experiment was a 
bold one, and it succeeded beyond the most sanguine 
anticipation of its inventors ; it gave an astonishing 
popularity to the Exhibition, and brought the price 
of entrance down to almost a nominal figure, so 
that the centennial celebration of the Republic 
became in fact a3 well as in name, a festival for 
the masses, for the descendants of those who a 
hundred years ago cemented with their own 
blood—and that of others—the foundations of the 
new French nation. Speculation in these tickets 
has been very active during the whole time of the 
Exhibition, with the result that great variations in 
the prices of admission have occurred, ranging from 
something below the nominal value at the com- 
mencement, to 2d. some weeks since, and then 
rising again to 5d, and 6d. Of course this enormous 
issue of tickets paralysed the sale of those prepared 
by the Administration, although we believe that 
there has been a limited demand for them at a franc 
a piece throughout the whole term of the Exhibi- 
tion. Of the 30,000,000 of tickets issued compara- 
tively few now remain, but those, of course, will 
soon be useless. Between May 6 and last Wednes- 
day, no less than 25,000,000 persons visited the 
Exhibition, which was double the attendance in 
1878, and far exceeded the limit which had 
been set by the most sanguine supporters of the 
undertaking. Of course the vast bulk of these 
visitors have been French, and the most admir- 
able preparations were made to facilitate their 
visits from the most remote parts of the country ; 
a part of the proceeds of the tombola was devoted 
to assisting those who could not afford the expenses 
connected with the journey, while the railway com- 
mage ran daily excursion trains at phenomenally 
ow rates. Of foreign countries, England contri- 
buted by far the greatest number of exhibitors, 
though the fact that no less than 120,000 Americans 
came over this summer is a proof of the powerful 
attraction which the Exhibition had for the United 
States. The three English railways controlling Con- 
tinental traftic conveyed between them over 500,000 
passengers ; of this number the London, Chatham, 





and Dover Railway dealt with the largest pro- 
portion, their total amounting to nearly 314,000, 
while about 173,000 went by the Dieppe and New- 
haven route, and 102,000 by the South-Eastern 
Railway. It is impossible to make any but the 
wildest guesses at the amount of money that has 
been left in Paris by visitors ; it has been estimated 
at sixty millions sterling, and in any case it may be 
assumed that everybody has been satistied with the 
abundance of the harvest, while on the whole visitors 
have no just reason to complain of excessive charges 
or extortion on the part of hotel and shopkeepers. 
It is not a little remarkable that everything con- 
nected with the Exhibition, excepting perhaps the 
tombola in which no great public interest has been 
displayed, has been wonderfully profitable. It is 
known already that a very substantial surplus will 
remain in the Exhibition treasury after all expenses 
have been paid ; naturally enough the restaurants 
have realised large sums despite their heavy ex- 
penses ; the theatres and other side shows have 
been crowded daily and nightly, the panorama of 
the Compagnie Transatlantique, which was set up 
as an advertisement and was expected to realise a 
loss, has proved enormously profitable ; the receipts 
of the Eiffel Tower have far more than paid the 
whole expense of the structure, and the shares of 
the company now stand at about twice their nominal 
value ; the Decauville railway has carried over 
6,000,000 passengers, proving at the same time 
a most remunerative speculation and an admirable 
advertisement to its enterprising concessionaire. 
In all directions fortune smiled on the Exhibition 
and those connected with it, but the chief secret of 
its success is to be found in the extraordinary 
skill and patience displayed by those men on whom 
the undertaking was dependent. On M. Tirard, 
M. Alphand, M. Berger, M. de Lacretelle, and a 
few others, fell the whole of the burden and respon- 
sibility, and the results which they have obtained 
are the best evidence of their great ability and un- 
tiring energy. It is perhaps not too much to say 
that had these men failed in their task, the future his- 
tory of France might have been greatly modified. 





THE TRANSATLANTIC RECORD. 

For the third time within a comparatively short 
period, the Inman and International liner City of 
Paris, has broken the record of the eastward Trans- 
atlantic voyage, having arrived at Roche’s Point 
on Tuesday 5 days 22 hours 57 minutes, after 
leaving Sandyhook. The record formerly was 
5 days 23 hours 38 minutes made in August last ; 
and in May the time taken was 6 days 29 minutes. 
The time for the westward voyage has also been 
reduced thrive by this vessel. ‘The following gives 
the daily mileage run in three eastbound voyages re- 
ferred to: 
August. November. 

340 440 

446 444 

447 451 

460 460 

462 454 

463 455 

174 73 


May. 
300 


450 
463 
471 
470 
476 
264 


To noon Ist day 
” 2nd ” 
” 3rd ” 
” 4th ” 
” 5th ” 
a ae 

To Roche’s Point 


It will at once be noticed that there is a remark- 
able uniformity in the performances of the vessel, 
the tendency being towards faster speed near the 
close of the voyage, which would give one the idea 
that if the vessel had a longer voyage she might 
cover a still greater distance in the twenty-four 
hours. This uniformity of steaming also charac- 
terises the outward trips, the daily runs vary only 
between 494 and 504, although on one occasion 
511 knots, and on another 509 knots were covered 
within the twenty-four hours. On seven days she 
has exceeded 500 knots. In the six voyages the 
distance covered has been, in all, 16,903 knots in 
35 days 16 hours 39 minutes, giving an average 
maintained speed of practically 20 knots—a result 
on which the builders, Messrs. J. and G. Thomson, 
Clydebank, are to be congratulated. The maximum 
speed was over 21 knots. The three voyages out 
took 17 days 17 hours and 35 minutes, 8440 knots 
being covered, and the homeward runs 17 days 
23 hours 4 minutes, 8463 knots being the distance 
steamed. 

Naturally great attention is being paid by marine 
constructors to the vessel and to proposals for 
increasing her speed. An American—Mr. William 
Cowles—has made a statement which is worth 
recording as indicating the drift of opinion. He is 
right when he says that the next radical step must 
be in the boiler room. ‘‘ Our engines,” he argues, 


‘*are twenty-five years ahead of our boilers, and 
the models of the City of Paris and the other 
vessels cannot be improved upon.” His idea is that 
to get more power the Atlantic liners must adopt 
the water-tube boiler, and he considers that there 
are no difficulties in the way of cleaning or repair- 
ing. The same boiler capacity could be got with 
water-tube boilers one-fourth the weight of ordi- 
nary marine boilers, 14 lb. to 17 lb. per square foot 
of heating surface, against 701b. in the case of the 
present boilers. The relative thinness of the tubes 
also gives the water-tube boiler the advantage, 
while the tubes being smaller in diameter the pres- 
sure may be greater. He believes that the adop- 
tion of the water-tube boiler in the City of Paris 
would enable one-third more power to be developed. 
There is nothing remarkably clever in the sugges- 
tion. The great success of Thornycroft’s water- 
tube boiler certainly establishes it as a decided step 
in advance, and makes it imperative that attention be 
paid to its characteristics in the future developments 
of the marine boiler. There are one or two matters, 
however, which may require further improvement 
before the boiler may be lifted from the tiny tor- 
pedo boat or launch to the leviathan Atlantic liner ; 
but doubtless the genius which has brought it to the 
present stage of progressive success will work it out 
to its most efficient state. Besides, both the Messrs. 
Thomson and the Inman Company have so much 
favoured advancement in the past as to warrant the 
belief that both are carefully scientific develop- 
ments, and shall be ready to experiment and adopt 
any beneficial proposal. 

The Teutonic continues to run on the same days 
as the City of New York, and this has caused each 
trip to be spoken of as race. Both vessels have 
doubtless been trying to do their best, and in that 
respect alone can the idea of racing be justified. 
Only once has the Teutonic arrived in a shorter 
time than her rival—in her October trip-—when 
after getting new propellers she made her best pas- 
sage—6 days 6 hours 29 minutes—which, by the 
way, is fully 11 hours behind the City of Paris 
record. The City of New York, however, has 
beaten the Teutonic’s best run, so that she 
still has the advantage over the Belfast boat. 
The Teutonic on the occasion referred to steamed 
2782 knots, an average of a trifle under 18} knots, 
while the City of New York in her best run made 
2799 knots in 6 days 3 hours 18 minutes, a good 19 
knots average speed. The Teutonic, however, had 
rather stiffer head winds to encounter. In the run 
home, too, both had strong head winds, the New 
York beating her rival by about an hour after 
allowance being made for the greater distance 
steamed by the latter. The diameter of the new 
screws of the White Star vessel is said to be less 
than the old ones, and this gives 79 revolutions per 
minute against the 70 with the old screws, although 
more coal had to be burned. The City of Paris’s 
average speed is 14 knots more than the Teutonic, 
while her best day’s run is 511 knots, against 471. 
The Paris’s engines, too, made as the average of 
six trips fully 85 revolutions per minute, the average 
steam in boilers being 1481b. to the square inch. 
Those connected with the Teutonic hope that she 
will still do better with her new screws, while the 
advent soon of the Majestic, the sister ship, may 
further enliven the Atlantic competition. It has 
always been the case that the younger of two sister 
ships has beaten the forerunner, and there shall 
probably be no exception here. But the City of 
Paris is said to have reserve power in store for this 
contingency. 





THE WEATHER OF OOTOBER, 1889. 

Fine and pleasant, dull and dreary; dry and 
sunshiny, wet and foggy ; calm and clear, stormy 
and overcast ; all possible contrasts of weather con- 
ditions seem to have been experienced in October ; 
nevertheless the inflexible law of averages is blandly 
oblivious to all these variations and endows the 
month with an approximate seasonable character. 
The mean pressure and temperature of the atmo- 
sphere at extreme positions of the British Islands, 
to which the Isle of Man is central, were as follows: 
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The distribution of rainfall in amount and fre- 
quency may be inferred from the following results : 














Places. | Rainy Days. Amount. | eee 
| | in. | in. 
Sumburgh ee 26 | 5.43 , above 1.10 
Scilly .. oe as 25 | 4.60 | a 
Valencia “ re 22 | 6.31 | below 0.78 
Yarmouth 27 | 4.31 | above 1.34 








The daily general directions of the winds over 
these islands give a slight N.W. resultant, the 
normal resultant being from W.S.W. The mean 
distribution of atmospherical pressure was nearly 
uniform and below the average. The mean tempe- 
rature was nearly seasonable. Rainy days were 
very frequent, though it is remarkable that they 
should have been less in the west of Ireland than 
elsewhere. The amount of rain exceeded the 
average on the east of England and north of Seot- 
land ; elsewhere it was nearly the average. From 
the 1st to 14th the winds were chiefly between the 
N. and W. ; from the 18th to 28th from S.E. to 
N.E. The autumn has been very wet in Norfolk, 
for the north wind has been frequent, and blowing 
from the North Sea comes laden with moisture. 
During the evening of the 6th a violent cyclonic 
disturbance appeared off the west of Ireland. The 
next morning its centre was over the south of Scot- 
land, and during the day travelled towards the 
Shetlands. It produced a strong to a violent gale 
all over the kingdom. Wind pressure attained 
15 lb. on the square foot at Greenwich. Thunder- 
storms occurred on the 4th, 11th, and 22nd in 
south England, on 21st in south-west England, and 
on 23rd and 24th lightning and thunder in places 
in England. The greatest atmospherical pressure, 
30.4 in., appeared on the 26th, the least, 28.5 in., 
onthe 7th. The highest temperature, 62 deg., 
was reported at Greenwich on the 16th ; the lowest, 
22 deg., at Lairg on the 26th. With the advent of 
storms great differences of temperature appear 
within short distances of the same instant. Thus 
at 8 a.m., 14th, while the air at Scilly was genial, 
53 deg., that at Loughbdrough was freezing, 31 deg. ; 
24th, Scilly 52 deg., Parsonstown 30 deg. ; 28th, 
Dungeness 54 deg., Parsonstown 33 deg. Heavy 
and continuous rain is another concomitant of 
storms. On the 4th, 1.15 in. of rain was measured 
at Hurstcastle, 1.13 in. at Holyhead ; 8th, 1.50 in. 
at Sumburgh; 9th, 1.21 in. at Jersey ; 17th, 
1.06 in. at Cambridge ; 18th, 1.02 in. at Valentia ; 
22nd, 1.05 in. at Roche’s Point, 2.07 in. at Prawle 
Point. The weather notations indicate 8 fine days 
in the central district, 7 in the west, 4 in all other 
parts ; and overcast days ranged between 12 in the 
north and 21 in the east. During the four weeks 
ending the 28th, the duration of bright sunshine, 
estimated in percentage of its possible amount, was 
for the United Kingdom 24, Channel Isles 32, south 
Ireland 30, south-west England, north Ireland, and 
north Scotland 28, east England 25, south and 
central England and west Scotland 22, north-west 
England and east Scotland 17, north-east Eng- 
land 12. 

Accounts of the harvest of 1889 represent it as 
slightly exceeding the average, or as having been 
at least a fairly average crop. Sir J. B. Lawes, in his 
valuable annual report on the wheat crop, states, 
with his usual acumen and accuracy, the conditions 
of weather with which the crop had to contend, as 
follows: ‘‘The seed was very generally got in 
under favourable circumstances, and for some 
months afterwards the temperature was for the 
most part higher and the rainfall lower than is 
usual at that period—conditions which favour the 
development of the root and the retention within 
the soil of the soluble constituents, whether of the 
soil itself or of manures. The spring months were 
also fairly favourable, and from the end of April, 
when the plant begins actively to grow, until the 
middle of June, both the temperature and rainfall 
were higher than the average. From this date to the 
end of August all the climatic conditions were 
adverse to the ripening of the luxuriant crop. For 
a period of fifty-five days, from July 8th to the end 
of August, there were only two days on which the 
large gauge at Rothamstead did not register some 
rain ; and on July 12th over3 in. were registered, 
whilst in all our wheat-growing districts the tem- 

erature of July was below, and sometimes much 
aor, the average. It may be said, therefore, 
that at the time when dry weather and high tem- 
perature are especially necessary for the filling of 


the grain, the temperature was iow, and neither 
the soil nor the atmosphere was dry.” 


LITERATURE, 


es 
Constitution de V Espace Céleste. Par G. A. Hirn. Paris: 
Gauthier Villars et Fils. 

THE central fact M. Hirn sets forth and de- 
monstrates in the above-named book is that space 
in the starry firmament is devoid of matter. He says: 
‘*The final conclusion of my book, the summary, 
so to speak, of every chapter, is that matter in 
celestial space exists only in a sporadic form, as in 
distinct bodies, suns, planets, satellites, comets, sero- 
liths, cosmic cloud, or dust. In_a diffused or diluted 
state it exists only in the nebule which are sup- 
posed to be still in process of formation. Except 
in these nebulz, space is now completely devoid of 
matter, or if any remains the quantity is so small 
that it is no longer sufficient to explain the relation 
of one star to another, and the phenomena of 
attraction, luminous or heat radiation, &. As 
these relations are facts, they must be accounted 
for by the presence in space of something which is 
not matter, by whatever name it may be distin- 
guished. In this assertion there is nothing hypo- 
thetical, incomprehensible, or chimerical ; we simply 
state a fact.” 

In his intoduction, forming in itself a consider- 
able volume, M. Hirn uses a method of argument 
different to that usually employed in works of this 
kind. He first deduces the physical and philoso- 
phical consequences of the following fundamental 
proposition : The substance that fills infinite space 
is of a totally different nature to that which we 
understand by matter. The accuracy of this pro- 
position he proceeds to demonstrate in the body of 
his work. We, however, will take the liberty of 
reversing the order adopted by the author, and will 
present first the arguments he brings forward to 
prove his fundamental proposition. These argu- 
ments we shall merely summarise, omitting all the 
mathematical demonstrations by which they are 
illustrated in M. Hirn’s work. 

If a fluid, however rarefied, existed in the infi- 
nite space which encircles the heavenly bodies, it 
would offer some resistance to the movements of 
the stars in their orbits, and in process of time the 
progress of the celestial bodies would be affected 
by it. With some of them, indeed, such changes 
of motion could be verified by observations extend- 
ing over several centuries. The effect of the 
resistance offered by a fluid substance to the move- 
ments of the planets would be shown in their 
increased rapidity of revolution. On our earth, 
this acceleration of its revolution would have 
the result of shortening the year. For if one kilo- 
gramme of matter were diffused in 8600 cubic kilo- 
metres, it alone would in 2000 years diminish the 
length of the sidereal year by five seconds, and 
alter the longitude of the earth by 205 seconds, 
without taking account of any of the other known 
causes of periodic variation. Such a deviation is 
manifestly impossible. 

In the case of the planet Mercury, one kilogramme 
of matter diffused in 56,700 cubic kilometres, would 
in a century shorten the duration of the year of that 
planet by half a second, and in 2000 years the 
longitude of the planet would deviate by 1 deg. 
58 min. This also is not a fact. 

The theory of the moon is more complicated ; 
but the movements of our satellite would certainly 
be affected by perturbations which could not escape 
the notice of our astronomers if it encountered in 
its course one kilogramme of matter disseminated 
in a prism one kilometre square at its base, and 
equal in height to about three times the distance 
of the earth from the moon. Phobos, the largest 
of the satellites of Mars, comes next to the moon, 
and the comets follow in bearing witness to the 
absence of any resisting gas diffused in space. 

One of the finest chapters of M. Hirn’s work is 
devoted to an examination of the consequences 
which a resisting medium would haveupon the various 
phenomena presented by the comets. His conclu- 
sions are the very reverse of Encke’s. The latter 
astronomer thought that the perturbations in the 
movements of the comet calledafterhis name, proved 
the existence of a material resisting medium. M. 
Hirn shows that these perturbations may be attri- 
buted to the action of solar radiation, which, by 
exciting corresponding movements in the cometary 
mass, causes friction, that is to say, a develop- 
ment of latent heat, and annuls part of the reflex 








action. He says: 





‘*Tt is now generally admitted that the tail of the 
comet is an emanation from the head (or nucleus) 
of the body. As the comet approaches perihelion, 
and is exposed to the full force of the sun’s rays, 
the central parts of the nucleus appear to undergo 
some process of ebullition, and rush towards the 
sun. But on reaching the periphery they change 
their course, swerve aside, so to speak, at the cir- 
cumference, and begin to recede rapidly, as if blown 
back by a new force in the reverse direction. What 
is the force which acts in this decisive manner on 
certain parts of the comet and not on others? Is 
it heat repulsion, as my friend M. Faye thinks ? 
Or is it electric repulsion, as other astronomers main- 
tain that is at work? Both these explanations 
may hold good for the present, and perhaps we shall 
find that each of them may to a certain extent be 
true.” 

That the two causes, heat and electric repulsion, 
act simultaneously may safely be admitted. But 
this proves nothing, for the question immediately 
arises whether even these two repulsive forces 
together are enough to account for the prodigious 
effects of repulsion observed in a comet. 

All gases, of whatever nature, which exist in the 
comet when it is in perihelion are congealed when 
it is inaphelion. Now if there were any resisting 
medium, the corpuscules that are kept together 
by the force of attraction would be least acted upon 
when the comet is in aphelion. In perihelion the 
cometary mass becomes volatile, and the material 
medium, if there were any, would then act upon it 
with the maximum of resisting force. But to main- 
tain that a gaseous body, moving so rapidly that it 
often attains a speed of many hundred kilometres 
per second, can pass through a gaseous medium, 
however rarefied withont having its rapidity of 
motion destroyed by the friction of the gases at the 
periphery, the whole cometary mass retarded in its 
course, and the entire star rapidly reduced to 
nothing, is to maintain a physical impossibility. 
The mere fact of the forward motion of a comet 
when in perihelion, without any sensible alteration 
in bulk, is the most striking refutation of the 
existence of a resisting medium in infinite space. 

Although M. Hirn has drawn the strongest argu- 
ments in support of his theory from the mechanism 
of the heavenly bodies, he has thought good to 
strengthen his case with other still more convincing 
proofs afforded by the physical effects of a gas 
diffused through the stars in space upon the atmo- 
sphere of the planets. He begins with a startling 
fact, which would be the natural result of the well 
ascertained principles of thermodynamics. ‘‘ As a 
consequence of the pressure produced by the motion 
of the moon the gaseous medium would attain the 
enormous temperature of 38,280 deg.” without be- 
coming luminous or phosphorescent like the tail 
of comets. 

Further, if the upper strata of the terrestrial 
atmosphere, which are carried round with the earth 
as it rotates, and are already in exceedingly rapid 
motion, met with any resistance, however slight, 
they would be checked and Jay behind the planet 
in its course, and would finally be irretrievably lost 
in space. The continued existence of the planetary 
atmosphere is absolutely irreconcileable with the 
presence of gas of any kind in space. 

The last chapter is devoted to a sketch of the 
probable future of our sun and of the other stars. 
After a number of interesting and instructive ob- 
servations on the temperature of space, the tem- 
perature of the sun, its loss in heat and the way 
in which this loss is compensated, M. Hirn con- 
cludes in these words: ‘‘The worlds of space are 
not destined, finally and necessarily, to be extin- 
guished, even at some very distant period. The 
constancy of solar radiation, from the time of the 
earliest data furnished us by astronomical obser- 
vation, forces us to the conclusion that the sun, 
after cooling rapidly for a lengthened period, has 
reached a condition of radiation which, if it varies 
at all, undergoes such slight changes that till now 
not the least modification in its heat has been ob- 
served. Probably, therefore, some compensating 
phenomenon is associated with the loss of heat by 
radiation, and causes the temperature of the central 
orb to remain the same, or at least to fluctuate 
only within limits so narrow that they have escaped 
our notice.” 

The original cause of this phenomenon of com- 
pensation is still unknown, although the existence 
of the phenomenon itself is difficult todeny. M. 
Hirn ventures to express an opinion that it ‘‘ may 
be based upon both the peculiar structure of the 
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solar heat centres, and upon a certain property of 
the intervening dynamic element, whichhas hitherto 
by some strange mistake, been identified with 
matter having weight in space.” 

These words are taken from the introduction to 
the book, and bring us back to the subject with 
which it deals. In fact, it is the introduction which 
gives at great length the consequences of the 
fundamental proposition ; it is not diffused matter 
which fills space, and establishes the relations be- 
tween the heavenly bodies. The body of the 
work we have been rapidly analysing is devoted to 
the mathematical demonstration of this proposition. 

If it is not matter, what is it that fills “pe and 
brings one celestial body into relation with another 
across the vast abyss of space? For even Newton 
recognised that an unknown something existed 
when he said, alluding only to the force of attrac- 
tion, and leaving unnoticed light, heat, and elec- 
tricity : ‘‘To maintain that gravity is inherent in, 
and an essential part of matter, in the sense that 
one body can act upon another at a distance, across 
space, without some intervening medium, determin- 
ing or conveying this reciprocal action, seems to 
me so great an absurdity that those who fall into it 
must be absolutely incapable of all philosophic dis- 
cussion. Gravity must be caused by some agent 
acting continually according to certain laws. But 
is this agent corporeal or incorporeal? I leave the 
reader to determine.” 

M. Hirn has solved Newton’s question by the 
light of the new science of elementary force, which 
had its origin at the same time as the mecha- 
nical theory of heat. For reasons already briefly 
indicated, he does not hesitate to reply. ‘‘ No, 
this agent is not corporeal; it is an intermediary 
agent, to which we may give the name of dynamic 
element. And this element is an objective and 
physical reality, quite as much as the element of 
matter.” 

The author does not decide the question how the 
dynamic element, taken as a whole, acts upon the 
element of matter, nor does he seek to determine 
the constituent essence and being of these two 
elements. He contents himself with verifying 
their existence from a scientific point of view, with- 
out making any demand upon our credulity. On 
the contrary, he invites the reader to lay aside, as 
he has done aimself, all preconceived ideas, and to 
give up every scheme which is not based entirely 
on those known facts that we are obliged to admit, 
whether or not we understand them. 

The dynamic element fills infinite space, and the 
worlds are immersed, so to speak, in this medium ; 
the atoms composing the heavenly bodies are bathed 
in it, and all space between is filled with the same 
element, often, however, profoundly modified in its 
manifestations. The whole together constitutes the 
physical universe, the history of which is the result 
of the action of these two elements, the dynamic 
and the material, upon each other. 

Is the dynamic element simple or complex? The 
same question may be asked about the element of 
matter, and both can be answered in the same way. 
Just as there are various substances which cannot, 
as far as we know, be transformed one into the 
other, so the different forces cannot be transformed 
into each other. But according to a well-known 
law of equivalents they can be substituted for each 
other, and here arises another question which must 
be answered. Isthe presence of matter necessary, 
in order that these forces may be substituted one 
for the other? Or can the phenomenon be effected 
by a direct and specific action of the dynamic 
element itself ? 

If we start from well-established facts, we may 
assume that the answer will not be always the same, 
but will vary in different cases. The labours of 
MM. Weber and Kohbrauch, and the more recent 
researches of M. Blondot, have tended to demon- 
strate that direct relations, without intervening 
matter, exist between radiated heat, light, an 
electricity. On the other hand, it seems as if, 
where the force of gravitation is at work, the pre- 
liminary action of this force upon matter is neces- 
sary, to produce the phenomena of heat and 
electricity. But all this, as we have already said, 
is still greatly matter for conjecture. 

If, however, the presence of matter is not indis- 
pensable to produce the phenomenon of the sub- 
stitution of one force for another, it may on the 
other hand be safely asserted that even the most 
apparently insignificant phenomenon cannot take 
place without the intervention of an ambient dy- 
namic medium. It is when they lose sight of this 





necessary fact that philosophers are misled in ex- 
plaining, for example, the phenomenon of friction. 
Starting from the idea that heat is a vibratory 
movement of the atoms composing a body, friction 
is supposed to be caused by exciting these vibra- 
tions, much in the same way as a bow sets in motion 
the sonorous vibrations of a violin string. M. Hirn, 
who sees facts as they really are, offers quite a 
different explanation. Friction, he says, continually 
disturbs the relative position of the atoms towards 
each other, and destroys the true equilibrium of the 
electric force ; the presence of heat is merely a con- 
comitant phenomenon, that is to say, necessary but 
consecutive. ‘‘All these phenomena which we think 
completely localised, are not really so; they are con- 
nected with, and continually depend upontheambient 
medium. . . . If there is an expenditure of force 
in one place, some modification in the general con- 
dition of the dynamic medium must, under one 
form or the other, take place elsewhere.” 

It is impossible to describe the constitution of 
celestial space without entering upon the question 
of the plurality of worlds. M. Hirn handles it 
skilfully in the powerful light of the discoveries of 
modern science. He reduces to certain purely ex- 
perimental data the conditions without which 
organic life on any world is not possible. Thus the 
presence of water in a fluid state, an atmosphere 
composed of oxygen, carbonic acid, and azote, and 
a temperature between the limits of 0 deg. and 
200 deg. Cent. are absolutely essential to the 
existence of organic beings—as we know them— 
in a celestial sphere. It follows therefore that a 
heavenly body would be habitable if the heat it 
receives and the heat it gives out were equalised, 
so as to bring its temperature within the above- 
named limits, provided the component elements of 
its atmosphere were suitable. 

What is the temperature of celestial space devoid 
of matter? is the next question. What is the tempe- 
rature of the moon and planets? Many scientific 
data are needed to solve these problems, and they 
must be skilfully classified before positive results 
can be deduced from them. If a thermometer were 
placed in space, completely protected from solar 
radiation and exposed only to radiation from the 
stars, it would stand at about absolute zero (273 deg. 
below zero Cent.) ; if it were not protected from 
solar radiation it would mark about 50 deg. abso- 
lute, or - 223deg. Cent. if at the distance of the 
earth from the sun. A heavenly body rotating on 
its axis and revolving through space receives, at the 
earth’s distance, 30 calories per minute per square 
metre of its surface directly acted upon. But, as 
it radiates in the same proportion and at the 
same time that it receives heat, it loses a part, 
which is diffused through space. If the body 
possesses an atmosphere capable of acting as a pro- 
tective covering, this process of gain and loss of 
heat will suffice to maintain a mean temperature 
suited to organic life. In such a case the protec- 
tive atmospheric wrapping must be of a certain 
density. We know that the moon has passed 
through a phase of existence when it was able to 
maintain such an atmosphere by its own heat, but 
it had not sufficient bulk to preserve these atmo- 
spheric conditions for long. The temperature of 
the moon is now probably below —223 deg. Cent., 
and its atmosphere wholly congealed, and it is 
neither inhabited nor habitable. 

Other planets in our solar system are, however, 
known to be provided, at this very time, with those 
organic conditions which are wanting in our satel- 
lite. Only one question, therefore, remains. Is it 
probable that the present habitable state of our 
globe will continue? Are the conditions of this 
process of equality between the gains and losses of 
heat destined to last indefinitely? In other words, 
will the sun always furnish us with the same amount 
of heat, or will it one day be extinguished ? 

Many generations will certainly succeed the 
present before this question becomes of imperative 
moment. Nevertheless it deserves discussion, and 
if possible, an answer. 

Now we have no grounds for affirming that solar 
radiation has diminished during 4000 years in any 
appreciable degree. If the sun were really growing 
colder, its temperature would fall at least 13.26 deg. 
Cent. annually, and we should be forced to assign 
to it a temperature of many millions of degrees to 
explain the pre-historic data relating to the pre- 
sence of organic life upon the globe. The explica- 
tions which have been hitherto given to account for 
the duration of solar radiation are inadequate. 
Everything tends to show that the sun has been 





receiving from some source as yet unknown a 

quantity of heat equal to the amount it loses by 

radiation, since the time when, by studying its 
definite mean temperature, we assume that this 
process might have begun. 

The process has not been always going on. ‘‘ By 
analysing and carefully comparing facts,” says M. 
Hirn, “‘we perceive that the present state of the 
stars cannot be identified with their original state. 
At first the phenomenon of loss of nebular heat by 
radiation stood alone; but by degrees, and after 
the formation of the suns, another phenomenon of 
compensation was added to it. So that we can no 
longer look upon the sun and stars merely as highly 
heated bodies, which are gradually cooling, and 
destined to fall some day, after a longer or shorter 
lapse of time, to absolute zero. 

‘‘This phenomenon of compensation which has 
by slow degrees, and as we think completely, 
counteracted the effects of the loss of heat in the 
central bodies, must have originated both in the 
peculiar structure of these bodies, and in a certain 
property of the dynamic or intermediary element, 
which has hitherto, through some incredible mis- 
take, been always identified with the matter having 
weight. 

‘It is with the utmost reserve,” M. Hirn says, 
‘*that I offer the above statement, not as an explana- 
tory hypothesis, but as my own personal opinion. 
The day may come when some great and unexpected 
discovery, touching the properties of the dynamic 
element, the very existence of which has hitherto 
been denied, will turn my guarded statement into 
an actual truth. Till then I shall myself only con- 
sider it as an opinion.” 

We have analysed this book too summarily, we 
fear, to make the reader understand its full bearing, 
but M. Flaye, when presenting it to the Academy 
of Sciences of the Institute of France, said: 
‘* Assuredly it is one of the most interesting and 
original works of modern times.” It is unnecessary 
to add anything to praise so great, emanating from 
a scientific man of such high standing. 
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ELSWICK ARSENAL AND SHIPYARD. 
(Continued from page 512.) 
ARMSTRONG RIFLED Howitzer. 

THE employment of high angle fire by means of 
howitzers has come to the fore a good deal of late, 
and has been much discussed by military men. In 
past times, when the ordnance by which high angle 
tire was effected was of a primitive description and 
erratic in its performance, it was considered an 
important means of defence against naval attack. 
With improvements in more direct firing heavy 
ordnance, high angle fire dropped into the back- 
ground in the discussions of military authorities, 
but the high angle firing ordnance has lately been 
receiving its share of attention, and this branch of 
warfare has, as we have said, once more come to 
receive more attention. 

The Elswick firm have not failed to note the 
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11-IN. HOWITZER. 
CONSTRUCTED BY SIR WILLIAM G, ARMSTRONG, MITCHELL, AND CO., ELSWICK. 


Fig. 23. 
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signs of the times, indeed they may be said largely 
to have created them, at any rate their rifled 
howitzer and mounting is the most prominent 
feature in this movement. We are therefore glad 
to take this opportunity of illustrating this weapon 
and saying a few words on the subject from in- 
formation supplied to us by the makers, although 
we have only recently published illustrations of the 
Armstrong howitzer. 

On the present page, Figs. 13 and 14 show re- 
spectively a side elevation and a plan of a 11-in, 























rifled howitzer on an Elswick hydro-pneumatic 
centre pivot mounting. 

The howitzer in question weighs 10.6 tons and 
fires a projectile of 478 lb. (217 kilos.) weight, with 
a charge of 44 lb. (20 kilos.) of powder. { 

In the employment of heavy breechloading 
howitzers of this nature arrangements must be 
made by which they can be loaded in a horizontal 
position ; loading at a high angle with the heavy 
shell used being inadmissible as involving too many 


difficulties of detail and loss of time, It is more-! 


over advisable to provide for a gradual absorption 
of the force of recoil instead of rigidly holding the 
piece as in the case of the old mortar bed. 

The Elswick mounting provides for these two con- 
ditions and has the further great merit of embody- 
ing the disappearing system, by which the security 
of both howitzer and mounting as well as of the 
detachment, is considerably increased. 

As shown by Figs. 13 and 14, the mounting con- 
sists of a small carriage in which the trunnions 
rest, moving on an inclined slide B B, which in 
turn is supported by a_ horizontal platform 
rotating on a live roller ring. The carriage is 
formed of two steel castings bolted together, and is 
fitted with bearings for the howitzer trunnions, as 
well as with sockets for the upper ends of the recoil 
rams J. The slide consists of two steel frames 
bolted to the upper part of the platform, the 
sliding surfaces on which the carriage moves up 
and down being placed at an angle of 60 deg. with 
the horizontal. To these frames the recoil cylinders 
are also fixed. The platform is built up of 
girders and transoms of steel plates and angles. It 
is mounted on a live roller ring, and is fitted with 
training gear, loading crane, and frictional elevating 
gear. The mounting admits of elevations between 
45 deg. and 75 deg. being given to the howitzer. 
The hydro- pneumatic cylinders, in which the 
recoil is absorbed, are made of steel. Each cylinder 
has two chambers, one containing the recoil ram, 
the other the necessary supply of glycerine and air. 
These two chambers are connected by a recoil valve 
and a by-pass valve, and by means of levers the 
arrangement is made to serve for elevating the 
howitzer for firing. 

On discharge of the piece the liquid in the recoil 
chamber is expelled by the ram through the recoil 
valve into the air chamber. Both chambers in the 
one cylinder are in independent connection by 
means of pipes with the corresponding chambers in 
the other cylinder, so as to equalise the pressures in 
each during recoil. To get greater certainty in the 
manufactnre of the recoil cylinders they are now 
made of solid forged steel, and the chambers are 
bored out. It is convenient, therefore, for the air 
spaces to be obtained by having a number of cham- 
bers *(six or eight) in place of one. This system 
gives also the advantage that a recoil press could not 
burst explosively if struck. By opening the by- 
pass valve the liquid is forced back again by the 
compressed air underneath the ram in each cylinder, 
whereby the howitzer is again raised to the position 
of firing. 

For loading the howitzer (which is then at the 
bottom of the incline) the slide is turned to a hori- 
zontal position in 15 seconds by the elevating gear 
which is fitted on the left side of the mounting, 
and is worked with a handwheel on each side by 
one man. A spring bearing is fitted in each trun- 
nion block to receive the smaller trunnion arms of 
the howitzer. These small bearings take the whole 
weight of the howitzer when it is being turned in 
elevation, the friction being thereby considerably 
diminished, and the easy rotation of the piece 
greatly increased. 

The training gear is fitted on the left side of the 
mounting, and is worked in front by means of 
a handwheel. On turning this handwheel the 
pinion on an upright shaft is revolved by bevel 
gear, and engages the training rack fixed to the 
racer. 

If the howitzer has been raised to the firing 
position, and it is desired to lower it into the load- 
ing position, glycerine is pumped from the recoil 
ram chamber to the air chamber of the cylinder by 
a small lowering pump : 

The weights are as follow : 

tons. cwt. qr. Ib. 


Carriage ne Be pa 0 16 1 9 
Platform with cylinders... | ae ee he 
Loading crane 0 2 0 14 


Pivot bracket, pin, and bolts 1 2 2 WY 
Racers and bolts, with rack 
and bolts... ins re 24 3 2B 


Total a3 1 3° #«17 

Great efforts have for some time past been made 
to develop the use of this fire, for which the fol- 
lowing advantages are claimed: It attacks a war 
vessel at its most vulnerable point, where the 
armour protection is at its weakest, and the effect 
of one or two heavy howitzer shell penetrating 
the deck and exploding in the crowded battery 
or among the machinery and engines of the ship 





might be most disastrous. As regards this question, 
some experience was gained during the experiments 
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which took place near Bucharest last year. On this 
occasion 163 shell were fired from an 8} in. Krupp 
rifled mortar at a range of 2750 yards, with results 
showing a mean error in range of 36.9 yards, and 
& mean error in direction of 11.6 yards. The actual 
diagram of the practice made shows that had the 
mark aimed at been the deck of a ship 328 ft. long 
by 65 ft. broad, 102 out of 163 projectiles, or 62 per 
cent., would have actually struck her deck had she 
been engaging the battery bow on. Had she taken 
up a less favourable position, 37 shell, or 22 per 
cent., would have hit the deck. In other words, it 
may be gathered from these results that one out of 
every five shells fired, the distance being known, 
would have struck an ironclad at ranges up to about 
3000 yards, assuming of course that the vessel was 
stationary or nearly so. 

Although the mortar with which these experi- 
ments were made is, within the limits of its capa- 
bilities, an accurately shooting weapon, its mount- 
ing is old-fashioned and defective. There can be 
no question that the form of carriage hitherto used 
with mortars and howitzers tended to increase their 
inaccuracy of fire. The improved Elswick mount- 
ings, by allowing the recoil to take place at a mean 
angle of elevation, and with a free movement of 
the elevating gear, permit the shot to leave the gun 
without its direction being disturbed by the recoil, 
the first portion of which takes place before the 
shot reaches the muzzle, and as a consequence the 
accuracy of fire is greatly increased. 

We are told that, as a fact, results have recently 
been obtained by Messrs. Armstrong with a11-in. 
howitzer, mounted on the new Elswick carriage, 
which far exceed the accuracy hitherto obtained or 
indeed deemed possible with vertical fire, and lead to 
the conclusion that vertical fire will henceforth enter 
on an entirely new phase, and be very largely made 
use of owing to improvements. 

Three or four heavy rifled howitzers mounted on 
this system would prove very dangerous to an 
attacking vessel, for even one shell falling on and 
penetrating her decks, might produce serious, and 
perhaps fatal injuries. Against direct gun fire a ship, 
if an ironclad, can rely to a considerable extent on the 
armour which clothes her sides, but it is not possible 
under present conditions to furnish a ship with 
anything approaching to a corresponding protection 
against high angle fire. It is true at the same time 
that high angle fire, even from modern rifled 
howitzers on the improved mountings made by the 
Elswick firm, can never be carried on with all the 
accuracy of direct fire, yetas the howitzers and their 
mountings are relatively cheap, a large number can 
be employed, and thus the chance of a successful 
hit increased. 

Where high angle fire is a feature of the defence 
itis unlikely that any vessel will beable to anchor, 
and that in itself is no small gain. The fire from 
a ship continually on the move is far less dangerous 
than if she is able to select an advantageous position 
for delivering her fire, and anchor there. We shall 
have a few more words to say on this question of high 
angle fire against vessels, later in these articles. 

(Zo be continued.) 








NOTES. 
THE CoNGRESS OF THE THREE AMERICAS. 

Juparne from the Mexican and Brazil papers 
which have come under our notice, the Latin States 
of America do not look with an altogether friendly 
eye on the brotherly interest which the United 
States have all at once displayed in the affairs of 
their southern neighbours. In short the Revista 
Latina-Americana is ungrateful enough to attribute 
this sudden exhibition of benevolence to a sordid 
desire on the part of the States to seize for its own 
benefit the rich commerce which has been built up 
in these countries by European capital and labour. 
It is true, says this journal, that England has 
benefitted largely by the construction and working 
of the railway lines here, but these benefits are of 
her own earning, as she alone had confidence in the 
future of these young States. America for the 
Americans, as translated above Dixie’s line, means, 
it considers, America for the Yankees, whose busy 
factories are beginning to feel the pinch of a 
limited market, and whose salvation can only be 
effected by increasing their export trade. How 
much of the above imputations have a solid basis of 
fact our readers must judge for themselves, but it 
must be admitted that manufacturing nations, 
whether on this side of the Atlantic or the other, 
are, when they commence to interfere in the affairs 





of their neighbours, seldom actuated by motives of 
pure philanthropy or mere neighbourly interest. 


THE THORNEBURRY MINER’s Lamp. 

The latest addition to the miner’s equipment is 
the Thorneburry lamp, which promises to exceed 
all previous lamps of the same class in the amount 
of light which it gives, and in the security which it 
will afford in an explosive atmosphere. According 
toa report signed by Sir Frederick Abel and Pro- 
fessor Dewar the lamp has been tested in a current 
of explosive gas up to the enormous speed of 50 ft. 
yer second, or 3000 ft. per minute. Inall cases the 
lee was extinguished within a very few seconds 
after the explosive gas current was established, and 
on no occasion was the combustible gas mixture 
within the lamp seen to burn. The illuminating 
power of the lamp was decidedly superior to that 
of any of the safety lamps which were tried by the 
Mines Commissioners. It maintains a steady light 
of 1 to 14 candles, as compared with .3 to .5 
candle in other safety lamps. The fuel is mineral 
oil of a high flashing point, and the mechanical 
arrangements are fairly simple. Mr. C. E. Rhodes, 
president of the Midland Institute, has tried the 
lamp practically in Sir John Brown and Co.’s 
collieries at Rotherham, and finds that it is per- 
fectly satisfactory in the hands of miners and 
deputies at their ordinary work. He states that 
‘*the source of light within the lamp is unable, 
under any circumstances which are likely to occur 
in working coal, to cause the ignition of an inflam- 
mable mixture of firedamp and air, even when this 
is passing at a high velocity.” It is most satisfac- 
tory to find that the attention which the Mines 
Commissioners has caused to be bestowed upon 
safety lamps, has been the means of producing one 
which appears to fulfil all the required conditions. 
We hope too, in our next issue, to illustrate the 
means by which this end is attained. 


THE WESTERN StTaTES OF AMERICA. 

The progress of the Western States during the 
last eighteen years has been simply astounding. 
In 1870, Ohio had a population of 2,665,260 ; in 
1888, the total swelled to 4,500,000. The number 
of residents in Michigan advanced from 1,185,059 
in 1870 to 2,195,692 in 1888. Indiana, which 
reckoned 1,680,637 inhabitants in 1870, boasted of 
2,500,000 in 1888. The number of persons settled 
in Illinois in 1870 was 2,539,891; in 1888, the 
State was occupied by 3,750,000. Wisconsin, which 
had 1,054,670 residents in 1870, had an estimated 
population of 1,700,000 in 1888. The advance in 
Minnesota was from 439,526 inhabitants in 1870 to 
1,250,000 in 1888. Dakota had only a fragmentary 
population of 14,181 in 1870; in 1888, it could 
boast of the highly respectable aggregate of 700,000. 
Iowa was occupied by 1,194,020 persons in 1870, 
and in 1888 by 1,800,000. Nebraska could point 
to an advance from 122,893 in 1870 to 1,400,009 in 
1888. In Missouri there was an expansion from 
1,721,295 in 1870 to 2,750,000 in 1888. Kansas 
had 364,399 inhabitants in 1870; last year its 
population was computed at 1,518,552. The figures 
for 1888 are, to some extent, approximate ; but 
subject to this remark, we find that a population 
standing at 12,981,111 in 1870 had gone by leaps 
and bounds to 24,064,244 in 1888. For the purposes 
of our review, we have taken Dakota as a State. 
Strictly speaking, however, it should be classed as 
a Territory, although this year the Territory will be 
divided into two States, to be known as North 
Dakota and South Dakota. Dakota is a region of 
vast extent, comprising as it does no less than 
150,922 square miles, while Minnesota, the next 
largest Western State, has an area of only 83,561 
square miles, Kansas figuring third with an area of 
81,318 square miles. The progress of railroad 
construction in the Western States during the last 
eighteen years has been equally marvellous. In 1870, 
Ohio had 3538 miles of completed railroad ; in 1888, 
7636 miles. The railroads of Michigan expanded also 
from 1638 miles in 1870 to 6499 miles in 1888 ; those 
of Indiana, from 3177 miles to 5890 miles ; those of 
Illinois, from 4823 miles to 9901 miles ; those of 
Wisconsin from 1525 miles to 5032 miles ; those of 
Minnesota, from 1092 miles to 5375 miles; those 
of Dakota from 56 miles to 4465 miles ; those of 
Iowa from 2683 miles to 8365 miles; those of 
Nebraska from 705 miles to 4980 miles ; those of 
Missouri from 2000 miles to 3938 miles ; and those 
of Kansas from 1501 miles to 8919 miles. The rail- 
road network of the Western States accordingly 
advanced from 22,738 miles in 1870 to 73,000 miles 
in 1888, Agriculture has hitherto been the chief 





source from which the Western States have derived 
their prosperity, and their production of wheat 
and Indian corn, which stood in 1870 at 634,153,519 
bushels, had advanced last year to 1,649,070,000 
bushels, although 1888 was not a favourable crop 
period. The crops especially were a comparative 
failure last year in Dakota, yet Dakota pro- 
duced last year 56,852,000 bushels of wheat and 
maize. The indirect effects of the progress of 
the Western States upon the general prosperity of 
the American Union have been very great, the 
rapid progress of western railroad construction 
during the last twenty years having occasioned an 
equally marvellous development of American 
metallurgical industry during the same period. 


THE EpinsurGH ELEctRicAL EXHIBITION 
BuILpInes. 

In our issue of October 11 we gave some informa- 
tion regarding the preparatory arrangements in 
connecting with the Electrical Exhibition to be held 
in Edinburgh next year to signalise the opening of 
the Forth Bridge, and we are now in a position to 
give a description of the buildings, the plans of 
which, we then indicated, were being prepared 
by Mr. W. Allan Carter, of Messrs. Carter and 
Penman, of the Scottish metropolis. In its 
general appearance the building somewhat re- 
sembles the structures now associated with exhi- 
bitions, and yet there are one or two distinctive 
features indicated in the perspective view. The 
characteristics of Moorish design are borrowed 
to give it a light and attractive decorative 
appearance, particularly in the case of two towers, 
which form a prominent feature in the eleva- 
tion, as they flank the principal entrances, and in 
the series of domes with turrets at either end of 
the building. The Union Canal passes between 
the public road and the Exhibition grounds, and 
the main building is built parallel with the 
canal. From the main road a steel girder 
bridge carries the entrance way over the canal, 
and this way, which, like the bridge, is covered 
in with a light awning, diverges in circular 
lines in two directions to the main entrances. 
The main building, which is 170 ft. from the canal, 
is 700 ft. long and 200 ft. in width. Running 
across the centre of the building atthe entrance is 
the principal court, with a high arched roof, and on 
either side of the ceremonial entrance are to be 
reception rooms. The general courts right and left 
of this principal one are 50 ft. wide. The total 
floor area is 177,000 square feet. There is to be a 
large concert hall 200ft. long and 100 ft. wide, 
which will have the distinct advantage of being 
separated from the general Exhibition courts. There 
will, of course, be the usual dining and refreshment 
saloons. Atthe west end of the building there is 
to be a promenade with verandah, from which 
a fine view of the grounds will be had. The 
suburban railway intersects the grounds, and is to 
be bridged by a strong timber structure 30 ft. in 
width. On the side of the railway opposite to the 
main building is to-be the general machinery hall, 
700 ft. long and 150 ft. wide, having a floor area of 
99,600 square feet, and in close proximity there 
will be a boiler shed. Throughout the buildings 
there will be the usual structures. When the plans 
were before the Dean of Guild Court at Edinburgh 
the Lord Dean of Guild complimented the civil engi- 
neer andstated that he thought the plans were admir- 
able. It may be added that the executive are trying to 
arrange that several typical American locomotives 
will be exhibited alongside engines of British build, 
and that if possible several runs will be made 
between Edinburgh and London with these loco- 
motives to test the relative efticiency of British and 
American engines on English railroads. The results 
will doubtless be very interesting. This shows the 
desire of the executive to produce something dis- 
tinctly new. Mr. W. A. Bryson, a member of the 
Institute of Electrical Engineers, has been appointed 
engineer and electrician, and his connection with 
the Glasgow and other exhibitions gives a guarantee 
that, so far as his efforts are concerned, the Exhi- 
bition will be a success. Arrangements have been 
made for forwarding to Edinburgh exhibits at the 
Paris Exposition from Russia, Italy, Austria, China, 
and the East Indies. 


A NationaL ASSOCIATION OF SHIPBUILDERS AND 
ENGINEERS. 

On Thursday of this week a new organisation of 
great importance to the shipbuilding and engineer- 
ing industries of the country was completed at 
Carlisle, where the employers throughout the 
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kingdom met and adopted the constitution of 
a federation which is expected to have a distinct 
bearing on trades disputes in the future, and to 
give that protection to the masters which trades 
union organisations give to the men. The idea of 
such an association originated with Sir Edward 
Harland, but doubtless the effectiveness of a similar 
union among the Clyde marine constructors sug- 
ested the idea. In our issue of March 29 last, in 
Tee with industrial questions, we referred to 
this Clyde organisation, and stated that it was not 
meant as an aggressive movement against the men, 
but was a project eminently favourable to them, 
the intention being to have stated conferences with 
the representatives of the trades unions to adjust 
questions affecting both parties. This object has 
been carried out most advantageously. In former 
times of prosperity similar to that which has been 
and is still being experienced it was usually the 
case that the men were impoverished and the 
masters harassed by long disputes, strikes, and 
‘*lock-outs.” The passing season of activity will 
be memorable for the absence of such difficulties. 
There has been no distinct stoppage of work 
thus far, nor any strike of importance, except- 
ing that of the rivetters in the summer, when 
the Clyde association was first brought into 
operation. The dispute was settled by a com- 
promise instead of a surrender on the one 
side or the other, which always develops into a 
second and sometimes more determined struggle. 
The very recent dispute regarding the proportion 
of apprentice rivetters to journeymen in the yard 
of Messrs. Russell at Port-Glasgow, has just been 
amicably settled at a conference between the em- 
ployers and men, and thus a possible strike in all 
the yards and a consequent lock-out all round has 
been avoided. These facts were carefully con- 
sidered, and led to a resolution in favour of a 
national organisation being come to at a large meet- 
ing held in Carlisle about four weeks ago. The 
representative character of the meeting may be 
judged when we state that there were present Sir 
Benjamin Browne, of Messrs. Hawthorn, Leslie, 
and Co., who presided; Colonel Dyer and Mr. 
Swan, from Lord Armstrong’s establishments ; Mr. 
John Price, from Messrs. Palmer’s; Mr. Pirie, 
from Messrs. Harland and Wolffs; Mr. Laird, 
Birkenhead ; Sir Andrew McLean, from Messrs. 
Barclay, Curle, and Co.’s ; Mr. Arthur Coote, from 
Messrs. Hawthorn, Leslie, and Co.’s ; Mr. John 
Inglis, Glasgow ; Mr. William Caird, Greenock ; 
Mr. Wilson, Aberdeen ; Mr. Hall, Aberdeen ; Mr. 
James Hamilton, from Messrs. Napier’s, Glasgow ; 
Mr. Ramage, Leith ; Mr. M‘Knight, Ayr; Mr. 
John Henderson, Glasgow; Mr. J. H. Biles, from 
Messrs. Thomson, Clydebank; Messrs. Shield, 
Kitson, and Seaton, representing the Iron Trades 
Employers’ Association, while many others, in- 
cluding the Barrow Company, were represented 
by proxy. In all seventy firms were present. A 
committee was appointed to draft a constitution, 
and this was done at a meeting on the 22nd ult., 
and the result of the committee meeting was 
submitted to an adjourned meeting of all the 
firms in the kingdom held on Thursday, the 
7th inst. The committee, by the way, was about 
forty strong, and was chosen from all the shipbuild- 
ing districts, so as to insure the representation of 
all the interests. The principal object of the fede- 
ration is the avoidance of disputes and the inter- 
ruptions of labour, which have been so common in 
the past, and the adoption of better and more 
rational methods of settling differences of opinion. 
There is no enmity to the workmen ; or, as one of 
the principal organisers puts it, a ‘‘ Bismarckian 
policy is not to be adopted—no blood and iron.” 
We hear, too, that the constitution provides for 
pecuniary or other assistance to workmen suffer- 
ing from the arbitrary conduct of any combination 
of persons. This is a novel and pleasing feature in 
associations of employers, and should prove very 
encouraging to victims of tyranny such as may be 
heard of frequently when a trade dispute is going on. 
Of course the association of the employers will 
enable the masters to show a more formidable front 
and to carry out a more effective line of action in 
the event of the men being intractable or trying 
coercion and ‘‘ boycotting,” which are not un- 
known in the history of trade unionism. But 
after all it is to be hoped that good feeling, reason, 
and practically that amity, which have charac- 
terised the proceedings at the conferences on the 
Clyde may continue and broaden, and that they 
may be very powerful for good, 





MISCELLANEA. 
HER Majesty the Queen has contributed 25/. towards 
the Royal Victoria Pension Fund of the Newsvendors’ 
Benevolent and Provident Institution. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending October 
27, amounted, on 16,120 miles, to 1,361,043/., and for the 
corresponding period of 1888, on 16,000} miles, to 
1,307,383/., an increase of 119? miles, or 0.7 per cent., and 
an increase of 53,660/., or 4.1 per cent. 


The Forth Bridge was virtually completed last Wednes- 
day, when, in the presence of a large gathering of 
spectators, the last bolts were driven connecting the ite 
side and the Inchgarvie girders. The recent spell of fine 
weather has enabled the workmen to make rapid progress 
in filling up the last gap. 


Mr. Joseph Blackburn, of the Gresham Works, Notting- 
ham, has recently fitted up the large works of Messrs. 
and J. Meakin, of the Eagle Potteries, Hanley, and has 
now obtained the order for lighting the large pavilion 
now in course of erection at Nottingham, in connection 
with the approaching visit of Lord Salisbury to that town. 


A Mr. M. W. Dewey, of Syracuse, N. Y., has patented 
an electric refrigerator, based on the well-known fact 
that a current of electricity passed in the proper direction 
across the junction of two dissimilar metals cools the 
joint. Whilst Mr. Dewey’s apparatus is all right as far 
as the principle is concerned, we would rather not express 
any opinion on its practical value just yet. 

The sixteen torpedo boats which the Admiralty last 
year contracted for with Messrs. Yarrow and Co., of 
Poplar, have all passed their official trials and been 
accepted by the authorities. Six have already been 
delivered at Portsmouth, and the remaining ten will 
shortly be handed over to the dockyard authorities at 
Chatham. Eight of these boats will form part of the equip- 
ment for the new torpedo storeship, the Vulcan, now in 
course of construction at Portsmouth Dockyard. 


At the meeting of the Liverpool Engineering Society, 
held on October 30, the discussion on the Ts read by Mr. 
C. H. Bedloe, on the ‘‘ Purification of Water and Sewage 
by the Magnetic Spongy Carbon Process,” last May, was 
resumed. Mr. HL. iid West, Mem. Inst. C E., the 

resident of the Society, opened the discussion, and was 
ollowed by Messrs. C. R. Window, Arthur Angell, and 
others; and at its conclusion a vote of thanks was 
accorded Mr. Bedloe for bringing the matter before the 
members of the Society. 


We have received from Messrs. Woodhouse and Rawson, 
Limited, of 11, Queen Victoria-street, London, E.C., 
a copy of a wiring table for office use now being published 
by > ng This table can be had printed on either paper or 
linen ; in the latter case it is varnished and fitted with 
rollers for hanging up. The table consists of two parts, 
the first giving the number of yards to which currents of 
from 0.5 to 420 amperes can be carried by various cables 
with a fall of potential of two volts,and the second shows 
the distance to which any current is carried by a cable 
with a given current density and a given fall of potential. 


The annual meeting of the Mason College Engineering 
Society, Birmingham, was held in the college on Wed- 
nesday, October 30, when the secretary presented the 
annual report and balance sheet, which shows that the 
society was in a very satisfactory condition, both finan- 
cially and as regards the nature and technical value of the 
papers that have been read and discussed during the 
past year. After the election of officers for the ensuing 
year a paper was read, entitled ‘Electrical Novelties 
at the 1889 .Birmingham Exhibition,” by Mr. E. L. 
Joseph. 


From the report of the secretary read at the meeting of 
the Institute of Marine Engineers held on the 1st inst. in 
the Langthorne Rooms, Stratford, E., it appears that 
this society is in a very flourishing condition, havin 
nearly 200 members on their books, and a substantia 
balance in the hands of the treasurer. On the same 
oceasion Mr. Beldam, the President of the Society, read 
a paper on the marine engine treated from an historical 
point of view. In the discussion which ensued 7 
members gave interesting details of their experiences wit 
the earlier types of the marine engine, and at the close of 
the discussion a vote of thanks was passed to Mr. Beldam 
for his paper. During the evening the yee gee 
Mr. James Adamson, announced that the —- would 
hold a conversazione in the Stratford Town Hall on the 
6th of next month, tickets of which could be obtained 
from the members. 


It is understood that the Engineering Committee of the 
Edinburgh International Exhibition of 1890 have ad- 
dressed invitations to the principal locomotive builders of 
the United States to send a representative American 
express engine to the Exhibition to be shown along- 
side British express engines of the most modern type, 
as every effort is to be made to obtain good inter- 
national exhibits of railway rolling stock and_ap- 
pliances of various kinds. It is also stated that efforts 
will be made to have one or more American engines 
tried in actual work in running the trains between 
Edinburgh and King’s Cross, Euston-square, and St. 
Pancras. As both the Caledonian and North British 
Railways, which work in connection with the great Eng- 
lish lines, will have sidings into the Exhibition, every 
facility will appear to exist forthe competition, which, 
if it can be ae about, will be followed with the 
most intense interest by railway men on both sides of the 
Atlantic. 


At a recent meeting of the King’s College Engineering 
Society, Mr, Pritchard read a paper on “The Mersey 





Tunnel.” The author commenced his address by showing 
the superiority of the structure in many ways over the 
existing ferries which date back as far as the eleventh 
century, and then described the methods by which the 
boring and headings were accomplished. Mr. Pritchard 
described minutely the construction of the stations. One 
of the most interesting points treated of was that of the 
ventilation of the ream ak | The quantity of foul air given 
out by the engines amounted to 464 cubic feet per minute, 
and as this had to be diluted to the extent of 1 in 500, 
232,000 cubic feet of air had to be drawn out of the 
tunnel per minute. He then went into the construction 
of the fans, the engines to drive which are made by 
Walker Brothers, Wigan. Mr. Pritchard finished his 
a by referring to the hydraulic lifts constructed by 

essrs. Easton and Anderson, which cost about 20,000/., 
and are believed to be the largest ever constructed for 
passenger purposes. 


A new roadway bridge across the Cam, between Ches- 
terton and Cambridge, is now in course of construction. 
The superstructure will consist of six iron arched ribs 
with a span of 100 ft. and a rise of 14 ft, Gin. These ribs 
will be connected together at the top with steel corrugated 
flooring plates, in which will be laid the concrete and 
macadam roadway. This roadway is 40 ft. broad, in- 
cluding two footpaths each 7 ft. wide. As to the founda- 
tions, that on the Chesterton side presents no difficulty, 
as firm clay has been met with at a depth of 15 ft. below 
ground level. On the Cambridge side, however, the old 
river bed was found, the clay being eroded to 38 ft. below 
the ground level. Under these conditions pile founda- 
tions have been adopted for this pier. Portland cement 
concrete, with Darley Dale stone facing has been 
adopted for the piers and abutments. The engineers 
for the work are Mr. John G. Webster, M.I.C.E., 
of 67, Lord-street, Liverpool, and Mr. F. Waters, 
of 1, Sidney-street, Cambridge. Mr. John Mackay, of 
Bury St. Edmunds, is the contractor for the whole of 
the work, which is to cost about 10,000/. 


At a meeting of the Balloon Society on November Ist, 
in St. James’s Hall, Mr. R. Macintyre read a paper on 
Delta metal, its history, properties, and uses. the meet- 
ing was presided over by Professor W. C. Unwin, F.R.S., 
Memb. Inst. C.E , who, in his opening remarks, claimed 
to have made some of the very earliest tests of this 
material. The lecturer stated in his opening remarks 
that Delta metal was the result of a long course of experi- 
menting by its inventor, Mr. Alexander Dick. The metal 
as now manufactured was an alloy of copper, iron, and 
zine; 1t had a high tenacity, could be worked either hot 
or cold, and resisted corrosion. One specimen of the 
metal, .611 in. in diameter, on testing gave the following 
results: Maximum stress, 23.89 tons per square inch ; 
elastic limit, 11.54 tons per square inch; extension on 
4 in., 20.5 per cent.; contraction of area, 20.1 per cent. 
The material had been used for many purposes, amongst 
others forthe pinions for the Mount Pilatus rack rail- 
way. In taking part in the discussion, Professor Unwin 
mentioned that delta metal wire had a breaking strength 
of 62 tons per square inch, and was at the same time 
remarkably tough. 


On Friday last a party of members of the Junior Engi- 
neering Society visited Messrs. Willans and Robinson’s 
engine works at Thames Ditton. Mr. Willans received 
the visitors and conducted them over the works which 
are now rapidly approaching completion after rebuilding. 
The many features of interest im connection with the 
manufacture of the Willans central valve engines were 
explained, and the machinery for the execution of the 
high-class work necessarily involved in their details was 
seen in operation. An exhaustive explanation of the 
principles of the engine was given with the aid of a 
model. Elaborate preparations for conducting both 
engine and dynamo trials are being made at these works. 
On the testing bed two of the engines were seen running 
and indicator diagrams were taken and distributed 
amongst the visitors. The conspicuous steadiness with 
which the engines ran, although working at a high rate 
of speed, was much remarked. The particular engine 
used for the trials, which were ital in the Proceed- 
ings of the Institution of Civil Engineers, was also seen 
its parts, having been separated for examination, showed 
how satisfactory it had worked, the surfaces appearing in 
excellent condition. At the conclusion of the visit a 
cordial vote of thanks was passed to Mr. Willans. 


A series of evening discourses on selected branches of ap- 
plied chemistry are to be delivered on Wednesday evenings 
during the winter months in the chemical theatre of 
University College, Gower-street, London. The series 
will be opened by a short address by Sir Lowthian Bell 
on the occasion of the first meeting. The following is 
the complete programme: Course I. will consist of two 
discourses by r. C. R. Alder Wright, F.R.S. (December 
11 and 18) ‘*On Scientific Investigation as applied to the 
Manufacture of Iron and Steel.” Course iL. Three dis- 
courses by Dr. Ferdinand Hurter, vice-president of the 
Society of Chemical Industry. (January 15, 22, and 29.) 
1. “On Fuel.” 2and 3. “The Sulphuric Acid Chamber 
and Process, with Modern Theories of the Chamber 
Process.” Course ITT. A discourse ‘‘On the Applications of 
OrganicChemistry in some ofthe more recent Developments 
of the Coal Tar r & mee Industry of Dyeing and of Thera- 

sutics,” by Dr. Adolf Liebmann (February5). Course IV. 
Iwo discourses by Watson Smith, PGS, F.I.C. 
Lecturer in Applied Chemistry in University College 
(February 12 and 19.) ‘‘On the Applications of Chemistry 
to Domestic Economy and Sanitation. The fee for the 
whole series is one guinea, or half a guinea for any part 
thereof not exceeding one-half of the whole series. 
Further information can be obtained on applying to the 
college. 
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RED STAR LINER 


“FRIESLAND.” 


BUILT AND ENGINED BY MESSRS. J. AND G, THOMSON, ENGINEERS, CLYDEBANK, GLASGOW. 
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WE give above several plans of the new Red Star 
liner Friesland, built by Messrs. James and George 
Thomson, Clydebank, for the Société Anonyme de 
Navigation Belge-Americaine, of Antwerp, for passenger 
and emigrant trade between Antwerp and the United 
States. The Red Star Line was instituted in 1873, in 
response to a wish expressed by travelling Americans, 
for a line of steamers running direct to a Continental 
port within easy distance of Paris, the Rhine, and other 
tourists’ centres. In a comparatively short time the 
company have bought and built several vessels ; but it 
is somewhat remarkable that this is the first steamer 
built for them on the Clyde. 

The Friesland has been designed pretty much on the 
same lines as the Inman and International liners City 
of Paris and City of New York, which have brought so 
much credit to the builders. She is fine-ended, like 
these vessels, and has a clipper bow ; but she is neither 
so large nor is she expected to attain sucha high speed. 
The demands of the Antwerp trade are not such as to 
require extraordinarily fast steamers, and the engines 
of the Friesland have been designed to develop 5000 
indicated horse-power on a minimum coal consump- 
tion. The measurements of the vessel are as follows : 


ft. 
450 
425 
51 
38 
6700 tons 


Length over all : 

»» on load line... 
Breadth eh 
Depth (moulded) 
Gross tonnage 


In designing the vessel care has been taken to make 
her safe in the event of casualties, the principles adopted 
in the Inman liners, after many consultations and much 
consideration, being adopted in the internal arrange- 
ments of the hull. The vesselis built of Siemens-Martin 
steel, and to accord with the highest classes at Lloyd’s 
and Bureau Veritas. The stern frame is cast steel 
with a hollow section. She has double bottoms on the 
cellular principle, and can carry 1000 tons water ballast. 
Internally she is divided by nine “ransverse bulkheads, 
and the only doors are placed on the upper deck 8 ft. 
above the load water line. The corapartments are com- 
paratively small, and the vessel would float even if two 
were flooded. 

There are four decks, promenade, saloon, main and 
lower. The first-numed extends two-thirds the length 
of the vessel, and is for first-class passengers. The 
poop is for second-class voyagers.. Figs. 1 to 4 are the 
plans of the principal decks, and from these it will be 
seen that the first-class rooms are in the centre of the 
ship, the second-class apartments abaft the machinery 
space, and the emigrants’ in the extreme fore and after 
ends of the vessel. The boilers and machinery are so 
arranged that there are no openings on the promenade 
deck (Fig. 1). In all 226 first-class passengers are 
provided for, The dining saloon is on the upper deck 





(Fig. 2) forward of the machinery, and is lighted by a 
dome-shaped well, fitted with chastely decorated 
stained glass on the top, while the sides are tilled in 
with wooden panels, having appropriate sea views 
painted on them. The saloon is finished in carved 
oak, while the roof is in white with relief work in old 
gold. The entrance to the saloon is from a hall at the 
stairway, and at the top of this companion way is the 
drawing-room (Fig. 1). This is an artistically fur- 
nished apartment, in the adornment of which cedar 
and satin wood are displayed with fine effect in com- 
bination with satin panels. The first-class smoking- 
room is on the promenade deck in an erection by itself 
placed abaft the machinery, Internally it is fitted 
with dark mahogany framework, with painted tile 
panels and a tiled floor. 

On the promenade deck there are six superior state 
rooms, having a special stairway to the saloon on the 
deck below, so that there is no necessity at any time to 
go on deck on the way from these state rooms to the 
saloon. On the upper deck, aft of the saloon, are 
seventeen state rooms, which with those on the pro- 
menade deck, are finished in such a style that they 
may be converted into day sitting rooms when desired. 
The remainder of the state rooms for the first-class 
passengers are on the main deck under the saloon. 
Several improvements made in the passenger accom- 
modation of the Inman liners are copied in this vessel. 

The number of second-class voyagers arranged for 
is 102. The dining and smoking saloons, both finished 
in hard wood, are on the main deck, abaft the machi- 
nery, while the state rooms are on the main and lower 
decks. 

The third-class passengers, of whom 600 may be 
carried, have exceptional conveniences. The fitting of 
bulkheads complete to the upper deck makes it neces- 
sary to have each water-tight compartment self-con- 
tained, and separate entrances are given to each. 
Houses have been built on the main deck giving this 
ingress, and at the same time lavatory and sanitary 
arrangements are provided forthe passengers occupying 
the compartment, The crew is accommodated under 
the forecastle and the officers under the poop. Of 
Broadfoot’s ventilators there are a large number on 
board. 

The propelling machinery is on the triple-expansion 
princi ie, and has been designed to take up the least 

ible room, The high-pressure cylinder is 354 in. in 
diameter, the medium 56 ia., and the low-pressure 
89 in., and the piston stroke is 4ft.6in. The high 
and intermediate cylinders have piston valves, and the 
low-pressure cylinder an ordinary flat slide valve. The 
engines are intended to indicate 5000 horse-power. 
Steam is generated in three double-ended and one 
single-end boilers, having twenty-one furnaces with 
Purves’ ribbed flues and Henderson’s patent firebars. 
The success of the application of forced draught on the 





closed stokehold system in the Inman liners has 
induced the builders and owners to adopt the same 
arrangement in the Friesland. The working pressure 
is 160 lb. to the square inch. There are two donkey 
boilers for the auxiliary machinery, which includes 
the usual winches, windlasses, warping gear, &ec. 
Kilburn’s ammonia refrigerator, with 5009 cubic feet 
capacity, is provided. The installation of electric 
light is by Messrs. Parsons and Co., the number of 
lamps being 500. Two special turbo-generators are 
fitted, and each is capable of maintaining all the lights 
in the ship. 

The steam steering gear which has been adopted is 
that known as the ‘‘ Maginnis cushion gear,” the 
makers of which are Messrs. Rait and Gardiner, 
London. This gear possesses many advantages over 
others where chains, wire rope, or iron rods are used, 
and is now being fitted by several of the leading ship- 
builders on the Clyde and on the north-east coast of 
England. It is so arranged that instead of the usual 
chain quadrant there is a strong toothed quadrant, 
which is driven, either to port or starboard, by means 
of a bronze worm. This worm is attached to a piston- 
rod, the piston of which is working in a cylinder 
filled with oil. At each end of this oil cylinder 
there is an upright piston, spring-loaded ; if a strain, 
greater than these springs are adjusted to, comes upon 
the rudder, it will cause the worm, together with the 
piston in the oil cylinder, to move endways just as far 
as the spring yields to the extra strain, and imme- 
diately the blow or strain has passed from the rudder, 
the springs will push the rudder back to the exact 
position from whence it was moved. In the event of 
any leakage of oil past these pistons it goes into a small 
tank and passes again into the cushion cylinder, and 
every time the piston passes the centre of the cushion 
cylinder, it charges itself full of oil from this tank. 
The bronze worm is driven by a pair of small engines 
and is most ingeniously arranged, for while the engines 
give the power for working the worm and rudder, yet 
the engines receive no end thrust of any kind, the 
whole of the thrust being on the acing working in the 
oil cylinder. This makes the whole gear almost fric- 
tionless and noiseless. At the same time this gear 
lessens the risk of breakdowns, by eliminating the 
usual link chains used for working the rudder when 
the steering gear is amidships. 

The Friesland has a smart appearance, with one 
funnel and four masts, the two foremasts being square- 
rigged, and the others fore-and-aft. This, by the way, 
is the first four-masted steamer turned out by the 
Clydebank firm. ‘The vessel carries lifeboats to accom- 
modate all on board, there being ten of the ordinary 
type and four of Chambers’ semi-collapsible boats. The 
boats are all carried on skid beams above the prome- 
nade deck, so that uninterrupted walking space igs 
afforded, 
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SHAPING MACHINE. 


CONSTRUCTED BY THE BRITANNIA COMPANY, ENGINEERS, COLCHESTER. 


On the present page we illustrate a universal 
shaping machine manufactured by the Britannia Com- 
pany, of Colchester. Owing to the great number of 
self-acting motions with which it is fitted, a piece of 
work can be machined on several faces at one setting, 
the advantage of which is well recognised. The ma- 
chine is constructed with a strong circular work-table 
30 in. in diameter, having its face vertical and with 
radial T slots, as shown. By means of worm gearing, 
the table can be rotated, and it can, moreover, traverse 
in either a vertical or horizontal direction. The 
stroke of the tool arm is 2ft., and all the gearing is 
carried on the saddle so as to be under the control of 
the attendant, without his having to leave the work- 
table. The toolcan be automatically traversed both hori- 
zontally and vertically, or at any intermediate angle, 
by the gearing shown in our engraving. By means of 
a loose angle bracket bolted to the circular work-table, 
the machine can be used in the same way as an ordi- 
nary shaping machine. The bed of the machine illus- 
trated is 9 ft. long, and stands 4ft. above the floor. 
The total length over all is 15 ft. and height 7 ft., the 
approximate weight being 114 tons. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 25, 1889. 

Tuat which promotors of new enterprises, especially 
of the railroad sort, fear for 1890, is a general and pos- 
sibly a sweeping advance in prices in iron and steel, 
and in equipments and supplies. It begins to look as 
though such an advance were probable. Steel rails, 
which a few weeks ago could be bought at 28 dols., 
are not to be had under 31 dols. or 32 dols. Bessemer 
pig, ferro-manganese, and steel billets and slabs are all 
marching upward to the alarm of many promotors and 
investors, who had been counting on stationary prices 
for another year. Among the new railroad building 
enterprises that will be submitted to Congress this 
winter, is one to construct 1500 miles of road in what 
has been known asthe Indian Territory, a tract of land 
occupied by a few thousand civilised Indians, some 
400 miles west of the Mississippi River. This is but 
one of many schemes looking to the investment of large 
sums of money in railroad ‘building. It is estimated 
that the well-considered schemes for railroad work in 
the United States and Mexico will foot up over 20,000 
miles. A general revival of enterprise in this direc- 
tion would create a booming demand for iron and steel 
and thus crowd prices up from 2 dols. to 5 dols. per 
ton. One bridge iron concern has contracts  suf- 
ficient to absorb its output for the next six months, 
and plans have been completed to erect an addi- 
tional mill to make steel, because of the difficulty 
in the first place of obtaining it, and in the second 
place because of the high price charged. There 
are contracts out at this time for nearly 200 
bridges for railroad companies—ranging in cost from 
1,000,000 dols. to 10,000 dols. The fact is American 
iron and steelmakers and bridge, ship, and carbuilders 
have just about as much work op hand as they can 











|safely manage. An additional rush of business would 
| probably send prices upward. Mills are everywhere 
| over sold, and there is a most feverish feeling in trade 
| circles over the possibilities of a speculative advance. 
| Crude iron has reached the limits of its elasticity, 
and any further demand must push prices still higher. 
The Thomas Iron Company has advanced quotations 
| on its No. 1 from 17 dols. to 18 dols. Forge iron that 
has been selling for months at 15.50 dols. is now held 
at 16 dols. Beams and channels are strong at 3.10 dols. 
Pipe iron has been advanced and merchant steel is 
higher than a week ago to new customers. Of course 
much of this activity is due to the anxiety of every 
buyer to have some reserve stocks, a thing which 
American users of iron seldom think of. The southern 
| furnace managers refuse to accept orders this week 
except at prices to be named later on, and this means 
that for the present no business will be placed with 
them. 
New York, November 1, 1889. 
| Commercial activity throughout the country has 
reached the highest point for the year, as shown in 
| bank, railroad, and general business returns. Nearly 
| all the railroad lines are crowded with traffic, and 
| freight cars are in insufficient supply. Nearly all of 
| the companies are showing an increase in earnings as 
| compared with the same time last year. Western and 
| north-western roads are doing better than others, but 
| the southern roads are making an excellent showing, 
| and this fact is contributing to the inclination among 
| railroad builders and buyers of bonds to prosecute the 
construction of new roads in these States. An effort 
will be made at the coming session of Congress to 
|increase the coinage of silver to 4,000,000 dols. per 
|month; the banking interests will probably agree to 
| this if the ‘“‘silver party,” so called, will agree to the 
withdrawal of a corresponding amount of paper money. 
| The iron trade is very strong in all sections, but 
particularly so in the south. Southern furnaces have 
sold large lots of iron to speculative buyers at Cincin- 
nati and Louisville. ‘These buyers are holding for an 
advance which they think will amount to a dollar or 
two per ton within the next ninety days. In the 
eastern States there is no such speculative tendency ; 

a conservative course is pursued, and buyers there are 
|simply buying thirty to ninety days ahead. The 
, demand for Bessemer pig has reached extraordinary 
‘limits, and everything that can be promised within 
ninety days finds a ready buyer at makers’ prices. 

Notwithstanding this extraordinary demand and the 

increasing consumption, the upward tendency of prices 

is not rapid. The entire iron trade recognises the 
necessity for guarding against any speculative advance, 
‘and while there is serious danger threatening, the 
better sense of the trade favours keeping prices as 
close to cost as possible. 

The steel railmakers have sold 800,000 tons of rails 
for delivery in 1890; the capacity is 2,500,000 tons 
for the year, this leaves them about 67 per cent. of 
their capacity yet to sell. What next year’s railroad 
construction will amount to we cannot yet say with 
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confidence ; but the influences developed within the 
past two months are favourable to a heavier construction 
than has been made this year. This is principally due 
to the fact that railroad managers are endeavouring to 
harmonise interests. The foundation for considerable 
building will probably be laid by this winter’s con- 
gressional legislation. Certain combinations are also 
in contemplation, which, if effected, will establish con- 
fidence and lead to the undertaking of new work. 
Scarcely a week passes without the sensational 
announcement of the unification of some 40,000 or 
50,000 miles of western railroads; but the announce- 
ments are forgotten as soon as read. The railroad 
managers are endeavouring to bring about such com- 
binations, but have not yet succeeded, although it is 
growing to be a matter of life and death to them that 
they should. 

Steel rails sold in this city within a day or two at 
32 dols. mill delivery. Advices from Chicago show 
that there isa wonderful degree of activity there in 
crude iron, particularly Bessemer, and in merchant 
bar, steel billets, and blooms, and all kinds of plate 
and structural iron. There is no difficulty in selling 
iron at outside prices, but the majority of manufac- 
turers are disinclined to make additional engagements 
outside of their regular customers. A great deal of 
new work is coming to locomotive builders. The 
Baldwin Locomotive Works at Philadelphia delivered 
100 engines in October, and will deliver over that 
number this month. Next year they will turn out 
850 locomotives should the orders continue to come in 
at the present rate. 

The supply of currency in the country is sufficient 
for present requirements, but financiers and money- 
lenders prsaban “ recognise the increasing stringency 
growing out of the expanding demand for funds. New 
banks are springing up, but these do not increase the 
supply of money. 

he coal rae is very active ; anthracite production 
is now at the rate of 125,000 tons per day. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on Novem- 
ber 1, 1889, Professor Reinold, F.R.S., President, in the 
chair, Mr. T. A. Garrett was elected a member of the 
Society. The following communications were read : 

“Ona New Electric-Radiation Meter,” by Mr. W. G, 
Gregory. The meter consists of a long fine platinum wire 
attached to a delicate magnifying spring of the Ayrton and 
Perry type, and stretched within a compound tube of glass 
and brass. At the junction between the wire and spring a 
small mirror is fixed. When the tube is placed parallel 
to a Hertz’s oscillator in action, the mirror is turned in a 
direction indicating an extension of the wire. The ar- 
rangement is so sensitive that an elongation of 50,000 2 
can be detected, and when placed at a distance of a 
metre from the oscillator, the apparent extension is such 
as would correspond to a change of temperature of 
0.003 deg. Cent. By its aid the author has roughly 
verified Hertz’s statements, that at considerable distances 
the intensity of radiation varies as the inverse distance ; 
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but before he can proceed further it is necessary to 
greatly increase the sensibility of the apparatus, and 
with a view of obtaining some suggestions in this direc- 
tion, he exhibited it before the Society. 

Professor Perry asked if the electromotive force required 
to produce the observed results had been calculated ; he 
also believed that the sensibility might be increased by 
using copper instead of platinum, and replacing the spring 
by a twisted strip. : ; 

Mr. Blakesley inquired whether the effect of increasing 
the capacity of the ends of the wire had been tried. 

Mr. Boys said that if the observed effect was due to rise 
of temperature he would like to see it measured thermally. 
He also thought the effect might be due to extension 
caused by rapid electric oscillations in some such way as 
the elongation of an iron bar caused by magnetisation. In 
answer to this Professor 8. P. Thompson said the matter 
had been investigated experimentally, but with negative 
results. 

Professor Herschel suggested the use of a compound 
spring such as are used in Breguet’s metallic thermo- 
meters, 

In reply Mr. Gregory said he had estimated the electro- 
motive force by observing that a Leclanché cell through 
50 ohms produced about the same result. No improve- 
ment in sensitiveness was obtained by using copper wire 
or by increasing its capacity, and attempts to measure 
the rise of temperature by an air thermometer had been 
given up as hopeless. 

The President, in thanking the author for his paper, 
congratulated him on the ingenuity and courage displayed 
in producing an apparatus to measure such microscopic 
quantities as are here involved. 

“Ona Method of Driving Tuning Forks Electrically,” 
by Mr. Gregory. In order to give the impulses about the 
middle of the stroke, the fork is arranged to make and 
break the primary circuit of a small transformer, the 
secondary circuit of which is completed through the 
electro-magnet actuating the fork. The prongs of the fork 
are magnetised and receive two impulses in each period. 
Another device was suggested, where the prongs respec- 
tively operate contacts which successively charge and dis- 
charge a condenser through the coils of the actuating 
magnet. 

Professor S, P. Thompson said the methods, if perfect, 
would be of great service, and suggested that a fork so 
driven be tested optically by comparison with a freely 
vibrating one. He regarded the mercury contacts used 
as objectionable, for their capillarity and adhesion would 
probably cause the impulses to lag behind the appointed 
epochs, 

Professor M‘Leod remarked that Lissajou’s figures gave 
a satisfactory method of testing the constancy of period, 
and could be readily observed without using lenses, and 
in reference to liquid condensers, suggested by the author 
for his second device, said that platinum plates in sul- 
phuric acid were found to disintegrate when used for this 
purpose. He thought lead plates would prove suitable. 

Professor Jones, who read a paper on a similar sub- 
ject in March last, said he now used bowed forks, with 
which to synchronise the speed of the disc there de- 
scribed, and the frequency is determined by causing the 
disc to complete the circuit of his Morse receiver once 
each revolution. 

“On a Physical Basis for the Theory of Errors,” by 
Mr. C. V. Burton, D.Sc. After pointing out that the 
law of error for any particular measurement depends on 
the nature of the conditions governing such measure- 
ment, the author considers several simple cases and 
deduces their curves of error. A kinematic method of 
combining two or more independent errors, each follow- 
ing known laws, is then described and applied, and the 
general formula obtained leads to Laplace’s law of error 
in the case of an infinite number of similar errors. Re- 
ferring to most advantageous combinations of measures, it 
is shown that the method of least squares is only a par- 
ticular solution of the general equation, and is derived 
by assuming the individual errors to conform to Laplace’s 
law. Subjective errors are not considered, and in con- 
clusion the author says that ‘‘ the law of error in a set of 
observations depends on the nature of each special case, 
and what may be called the probable law of error is de- 
termined by our knowledge of the conditions. The com- 
bination of three or more sources of error of comparable 
importance gives in general a law not seriously differing 
from that of Laplace, so that the method of least squares 
will be seneliaaly the most advantageous, except where 
a single source of error with a very different law is pre- 
dominant above all the rest.” 

“A Note on the Behaviour of Twisted Strips,” by Pro- 
fessor J. Perry, F.R.S., had been prematurely announced 
by mistake, and he accordingly gave only a brief outline 
of the paper. In a previous communication, Professor 
Ayrton and the author enunciated a working hypothesis 
in which the strips were imagined to be split up into 
dairs of filaments, each pair acting asa bifilar suspension. 

he resulting formula for the rotation produced by a 
given load did not agree with experiment, and quite 
recently the author had recognised why the formula was 
incorrect. The bifilar law they had assumed was only 
true for small twists, but he now saw another method of 
treatment by which he hoped to verify the formula 
derived from experiment before the next meeting. 

Professor Fitzgerald reminded Professor Perry of a 
method of attacking the problem suggested by the 
speaker some time ago, in which each filament was 
aes re to be wrapped round a smooth cylinder ; and 
said that on working it out the formula was found to be 
very complicated. 

Mr. Trotter thought the pairs of strips might be 
regarded as twisted ladders, and Mr. Gregory said this 
suggestion reduced the problem to a series of bifilar sus- 
pensions which had already been worked out. 


“On Electrifications due to Contact of Gases and 
Liquids,” by Mr. J. Enright. For some time past the 
author has been studying the electrical phenomena 
attending solution, by connecting an insulated vessel in 
which the solution takes place with an electrometer. As 
a general rule no effect is observed if nothing leaves the 
vessel, but when gases are produced and allowed to 
escape, the vessel becomes charged with + or — elec- 
tricity, depending on the nature of the liquid from which 
the gas passes into the air. As an example, when zinc is 
placed in hydrochloric acid, the deflection of the electro- 
meter is in one direction, whilst the liquid is chiefly acid, 
but decreases and reverses as more and more zinc 
chloride is produced. From such observations the author 
hopes to obtain some information relating to atomic 
charges. Owing to the lateness of the hour the latter 
portion of the paper and the discussion on it were post- 
poned until next meeting. 





THE ACTION OF STEAM IN CYLINDERS. 


Further Experiments on Condensation and Re-Evaporation 
of Steam in a Jacketted Cylinder.* 

By Major Tuomas Encuisu, R.E., Superintendent, Royal 
Carriage Department, Woolwich. 

THE author has recently been able to utilise a series of 
trials made in the Royal Carriage Department at Wool- 
wich Arsenal, in an attempt to ascertain the amount of 
initial condensation and subsequent re-evaporation of 
steam in a jacketted cylinder; and he has now the plea- 
sure of laying the results before the Institution in con- 
tinuation of 1: paper on the same subject read in Sep- 
tember, 1887 (ENGINEERING, vol. xliv., pages 57, 106, 386). 

The engine with which the trials were made, is a double- 
cylinder one of 16 nominal horse-power, made by Messrs. 
Marshall, Sons, and Co., of Gainsborough, and is used in 
the Royal Carriage Department for factory purposes, and 
occasionally for electric lighting. The cylinders are hori- 
zontal and attached toa wrought-iron framing underneath 


iS 


Mean 


‘aeussagy 


Fio. | 
o 

Serres I, 

See Table 


Indicator Diagrams 
Trials 43 and 44. 
10. 


& 


ATM. LINE 





your bs sed #97 


{ 





during stroke 





Fi ig. 2. Net Condensation 


J 


ayoujs sad 
epguyran seru) poussyy 











3-0 4.0 50 535 
Square feet of Surface exposed to Steam 


Fig. 3. Mean Indicator Diagrams 
Series W, Trials 46 and 41 
See Table 10. 


ATM_LINE 





q 


your Bs sad sq) aaneseaz 





daring stroke . 








: NY 
H S <a a 

\ KG NS ‘ 
PS a 








=e —E 
7 


ayose aad 2ITO]YDOAD sziuyy pOULLaYT 


exposed to Steam 
60 








Square feet of Surface 
3 30 +o 





a 


535 


the boiler, each being 10 in. in diameter and 14 in. stroke ; 
the piston-rods, 1.6 in. in diameter, pass through one 
end only, and are connected to a double-throw crankshaft, 
with a flywheel 53 ft. in diameter on one end. The power 
is taken by means of a belt from a pulley 4 ft. 2 in, in 
diameter on the other end of the crankshaft. The main 
slide valves are of ordinary pattern, flat-faced, double- 
ported, with 0.7 in. outside lap, 0.125 in. inside lap, and 
2.6 in, travel ; the angular advance of the main eccentrics 
is 30 deg. Flat-faced expansion valves, with no lap, work 
on the back of the main valves, over ports measuring 
8.625 in. by 0.625 in. and the cut-off is automatically regu- 
lated by the action of a governor lifting at about 206 
revolutions per minute, and shifting the expansion valve 
connecting-rod in a slotted lever, which works on a fixed 
pin at one end, and is actuated at the other by an 
ae set at 131 deg. angular advance with 2.75 in. 
throw. 


* Paper read before the Institution of Mechanical 
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The mean clearance volume in each cylinder is 0.051 
cubic feet, or 0.081 of the volume swept through per 
stroke, which is 0.628 cubic feet. The clearance surface 


be 
fig-5. Mean Indicator Diagrams 
Series I, Trials 16 and 17. 
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Series W, Trial 39. 
See Table 10. 
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See Table W. 
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See Table W 
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is 2.30 square feet, and the surface exposed during the 
stroke is 3.05 square feet. 

The load on the engine during the experiments consisted 
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TABLE IX.—RESULTS OF TRIALS MADE TO ASCERTAIN WATER USED PER STROKE AND STEAM PRESSURES. 





Series of trials 


Register number of trial ee ee 43 


; ae eas a7 | 16 | 17 | 30 | 14 | 15 
Duration oftrial.. .. ..  .. .. .. min.| 360 | 300 | 191 | 180 | 60 | 60 | 60 | 60 | 60 | 360 
Revolutions, total during trial ee oe . - |42,234 '35,579 |21,920 20,919 | 7259 | 7161 | 7252 | 7107 | 7203 
Thermometer .. ee ee -. -. @eg. Fahr.| 65 76 | 70 | 70 | | 68 | 62 66 | 65 
Barometer, inches of mercury ee ee --| 80.2 | 29.9 | 29.6 | 29.6 | 29.9 | 29.7 | 29.6 | 
Vacuum 9 Merah se ass aces a | 24.0 | 260 | 26.0 | 15.0 26.5 | 26.0 | 
Boiler pressure per square inch above atmosphere I1b.| 42 60 | 60 | 55 | 55 | 50 70 | 70 | 

| | 
Feed weteg, bee? ee ee . oe vy | 3195 | 8192 | 3140 | 1295 | 1195 | 600 | 1550 | 1220 

| 1027 | 

| 
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otal..  .. “ +: oe ae »» | 3122 3114 | 3079 | 1351 | 1261 520 | 1434 | 1185 
oe From — during trial .. ia pi = 3035 | 2971 | 989 | 1027 | 428 | 963 | 1014 
water. acke 2. o- ae ea as 0 0 0 | 0 | 0 | 0. 0 
( 3), drain-cock aiter trial 3232) 17 o7| o7| 22| | o| 93) 19 
™@ Admission, absolute .. .. 0... 48.2 | 49.6 67.9 | 60.5 602 | 581 | 73.9 | 75.0 
8 Forward, absolute at point A on diagram* | 26.8 | 27.7 45.7 458 | 44.1 | 33.3 | 54.9 | 54.0 
a . ° ee 10.8 | 11.7 19.7 | 19.2 | 19.2 | 18.9 | 20.9 | 20.7 
REftermnt »  ”. .. ”.. 2.) m8 | 86] 185 14.3 | 14.2 | 9.2 | 13:7 | 14, 
ca Back pressure, absolute, beginning of compression! 5.1 5.7 5.0 4.3 | 4.0 79 | 45] 4. 
5 & Cushion pressure, absolute, end of stroke.. --| 938 | 10.5 10.1 22 | 76) 308 | £8} & 
Ei torrent out toote.” me ma) oe Ses | me OS 
= ’ | 2% 23. 8 | 2 | 23. L : 
Bs. | pressure ( throughout stroke.” 16.0 | 17.0 29.6 | 28.9 | 30.1 | 180 29.5 | 29. 
g 2. | Mean bes pressure throughout stroke | 3.0 3.7 32 } 3&1) 29 4.9 3.2 ¢, 
», cushion i“ “ | 49 2.0 2.5 | 1.5 1.5 3.7 1 i 3 
a \+*Gae * : | 111/113 | 39 | 43 | 25.7 | 94 | 249 | 249 
Number of indicator diagrams taken in trial ., 95 a ys | 40 16 iaainiy 
* See Figs. re aa Pe oe eo ‘es | 1 3 5 | 7 
TABLE IX.—continwed. 
Series of trials .. XII. XII. | XIV. 
Register number of trial is er 49| 50/51] 48 | 18 | 21 | 22 
uration of tria ae ee Re rc -. min. 0; 360 60 60] 360 | 60 60 =. 360 
hens total during trial oa - -.| 7219 42,569 7197 7130] 41,500; 7146 | 7205 43,559 
ermometer .. ‘a ne eu .. deg. Fahr.| 62 0 63 | 65. 66 5 | 74 | 68 65 
Barometer, inches of mercury . on “s --| 80.1 | 29.8 29.8 29.8) 29.8 | 29.8 30.3 30.2 
Vacuum . . oe = ae re 0 | 21.5 | 21.5 21.5) 22.0 0 0 0 
Boiler pressure er square inchabove atmosphere lb. 80 55 55 55) 56 | 80 80 80 
| } 
Feed water, total s oe ee ae ae os | 1611 | 4374 707 756 | 4980 | 1422 1334 6367 | 
Total... re ‘: es ‘aa » | 1573 | 4202 686 679 | 4828 | 1401 | 1240 6198 
Collected ) From cylinders during trial .. aa o> | 1093 | | 3938 634 550 | 4422 | 936 | 958 5788 
water. » jacket yy pe es » | 0) 0 230 | 38 | 55} 340 61; 42) 249 
‘ »  drain-cock after trial ‘a 19 | 8 | 0 0| 0 0 | 0 | 0 
3 Admission, absolute JG, ose ee ae _| 85.7 | 85.2. 59.5 | 60.3 63.5 | 86.0 86.5 86 
sg Forward, absolute at point A on diagram* ..| 70.0 | 67.5 35.5 40.3 45.2 68.3 | 68.8 68 
8a ”, ” ” B 0 ae --| 29.4 | 28.3 15.7 | 15.9 19.5 | 29.6 } 28.4 27. 
af Terminal s #a oe ee Te --| 20.0 | 20.1 11.4 | 10.7 139 206 | 19.3 18 
g-5 | Back pressure, absolute, beginning ra gaaaats 14.8 | 14.8 | 5.4 5.4 6.3 | 14.8 | 148° 16 
FI 2 ) Cushion pressure, absolute, end of stroke.. --| 822 822 8.2) 108 100 30.9 | 32.2 31. 
as sees es diagram* pe -.| 83.0 | $3.4 49.0 52.7 67.5 | 81.6 | 80.6 81. 
eS orwar 2 pe ae a --| 55.2 | 53.6 | 31.0 31.0 366 546 / 53.6 58. 
wm | pressure ( throughout stroke. . ae 43.3 | 42.4 23.8 | 23.1 28.8 428 | 41.8 41. 
3 2. Mean — pressure throughout stroke | 92) 84 3.3 8.3 3.5 8.9 8.7 8. 
gs cushion " ae oo) 78 7.1 1.6 2.1 1.9 6.0 6.3 7. 
wm »» effective =}, - ort) 268 | obo 18.9 17.7 | 934 27.9 | 26.8 | 25 
Number of indicator diagrams taken in trial 74 z 80 48 56 
* See Figs. a Sa ea a a 2 23 25 27 
' 
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TABLE X.—COMPARISON OF AVERAGE RESULTS OF TABLE IX., WITH CALCULATION. 


Series of trials 

Register number of trials 
Indicated horse-power .. 
Number of expansions . . 


From ae collected during trial.. a Ib. 


cylinder , “36 re 
—_ f= »» calculated as unjacketted .. +, 00281 
. ” ” ” jacketted . ” | 
Accounted for by indicator at cut-off ae »» 0 0083 


Jacket steam during trial, percentage of total .. 
Cylinder ” ” ” 


” ” ee 


Total, per pound of cylinder steam 


Back pressure » 
Work, } Cushion a ee, a 
thermal Effecti ” 
anita: ective Pa owe 
+» per pound of steam supplied 
PR stroke ee “a ee 


Heat, Per pound of steam supplied .. . 


thermal 


aaite Available per pound of steam supplied 


Efficiency, or effective work in percentage of available heat .. 
Ib. 


Water per horse power per hour, including jacket 


Initial, calculated as unjacketted .. ‘< 
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s Admission, absolute .. oa i ‘a wa 

5» {Terminal ge a en <a a “ ee 
8 a2 Back pressure, absolute, beginning of compression .. | 
a Cushion ,, os end of stroke .. “ 

= 24 Mean forward pressure throughout stroke 

g 5 § ” back ” ” ” 

3 3 ¥ ” cushion ” ” ” 

rn » effective ,, 99 oa 
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a 5 | Net at point A on diagrams, calculated as unjacketted.. 
84 ” ” ” ” ” jacketted 
34 ’ *» ” observed “ ee ee 
$54) » point at B on diagrams, calculated as unjacketted. . 
$4 ” ” ” ” ” jacketted 
— i 00 ae observ Py oo 
52] », atend of stroke, calculated as unjacketted .. 
o £ ” ” ” ” j cketted 

$ is s a observed... 


= | 
. 43,44 46,47 16,17, 39 | 


14,15, | 38 '52,53,54 
| |26, 28,42 | 
33.0 | 13.3 | 328 | 34.3 23.9 | 
5.7 | 10.0 6.6 48, 80 } 
60.3 | 58.1 | 73.7 63.1 | 59.7 
14.2 | 92] 13.7 | 160) 1138 
4.1 72) G68 | 26) G2 
7.6 | 172 | 126 | 167 | 146 
29.5 | 18.0 29.4 33.2 23.1 
| 80| 49] 82 | 40] 383 
| £6) 2) 2s 3.4 2.1 
25.0 | 9.4 26.4 | 25.8 | 17.7 
0 0.0025 0 | 
0.0350 0.0147 0.0339 0.0332 0.0245 | 
0.0337; .. 0.0392 | .. | 0.0289 
0.0284 0.0206 0.0326 |0.0312 0.0233 
0.0162 0.0073 0.0172 0.0191 0.0102 | 
0 0 7.0 0 
100 100 100 | 93.0 100 
99 | 151 102 118 114 
10 38 11 14 16 | 
5 | 30 6 12 a 
84 SE 85 92 &7 
84 83 85 86 87 
2.92) 1.22 | 283 | 2.85 2.13 
| 1171 | 1170 | 1175 1172, «1171 
122 150, 133 145 136 
1049 1020 | 1042 1027 1035 
| 36.7 15.0 | 35.3 | 38.7 25.4 
8.0 81) 82 8.3 8.4 
7 30.5 | 30.9 | 303 30.0 29.4 
2 | 19.7 . 24.1 ae 19.9 
t/ 13.1 | 12.6 15.6 13.7 12.8 
3 | 15.0 ee 20.3 a 17.0 
6| 98 10.9 12.8 10.4 107 
0 16.5 6.0 16.5 12.2 11.9 
7| 9.2 ee 14.3 oe 123 
5/| 5.5 8.0 8.4 5.3 7.2 
7);133 | 1.1 13.4 8.6 8.3 
5| 6.2 ee 106 ee 9.3 
0; 30); 62 5.6 2.7 4.8 
2) 97 |-0.9 10.0 6.8 4.8 


w 


aed 
7) 


oe 
el 
as 


i=4] 
SHOWA & 


Sr WHOMNS 
— & 


od whe 


aT 
SOF Aananwnn O8 


o 
3 — iad 
= 
wo 
> to co 
& $F fO wm PO DOIN 
-~ 
=o @aconooro ww 
to Co het 
ah ot a we 


esses 


a) 


repos ig 
spsoree Sans Soa 
Cu RM Soe DOOMED 
eyerer rT) 
asooneep sas 8 
Ora wrk Dow 


37 |23, 24,25 49, 60,51! 48 
| 36.2 


4.9 


8.7 














x 


bo 
iweocoraco FO 


PK SSP OEenS 
~ 
= 


1d 
PaO 


nour 
THO OM ON 
Crewwacan 
ak a 
see 
Som 
ome 





tO BS ee 


- 
— 


_ 
Pres 


loe eH Aarne wrn 
rv 


| Wm IAT SOWW we 


| Sroge 
oo 





| 
| 


| 





“a | 
om 
~] 
So 








~ 
S35 
MAK CaANSoOS SMO 


m po cred 
to Ore 


| RreSSSonsens 


| PNOCHOKHMWWHNOe 
allo I 


Sear pos 
SAAW Ne Re » 
ish OWAROHHAORS 





ora 

Sco me Se ES A Oe = go 
ornare 

$F 20 £0 pe mm NSO & & = WE 

FOOT eo 
ee aed 

Np RGnR Soe 


wwnd 
OOwrKCaurank#wo 


Aes 





| 
i] 
iS] 
to 


a 
i 


on 
ao 


ro 
a 
- 
ty 
S 


+ 
i 
: alba 
NPORRCweR GO” 
3) 


SrweBenms 
ao 
SB eo 
> 
mo 
ae of 
= co ~ 


“ 
ne ee 


+5 
Pom 
SS #earwmowon om 
t 
~~ 
~_ 
9S ISI 3 
CARON MD Mo 
Le 


< 
PAD ie 


SNwWASROD 
NPP foan 


~ 
to 
el ad 
= co 
_ 
rr 
- 


BS 
ne 
o- 
so ss 
ss 
_ 


eo se 
oo 

= bo ix) 
noon 

sz 

oo 

=r 

= 

-o 





~ 


or 








wie 





eo en 


~ 





ENGINEERING. 





[Nov. 8, 1889. 








THE ACTION OF STEAM IN STEAM CYLINDERS. 
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Fig 13. Mean Indicator Diagrams 
Series Vl, Trials 52, SB,and 3 
See Table 
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Fig 2h. Mean Indicator Diagrams 
Sertes XU, Friad 48 
See Table W 
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Fig: 27. Mean Indicator Diagrams 
Series XIV, Triads W821, and 22 
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Fig 31) Mean Indicator Diagrams 
Series XVI, Triads 12,13,and 41 
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Fig. 35 Mean Indicator Diagrams 
Serics XVI, Trials W,31,32,33, and 3+ 
See Table W 
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of one Brush dynamo, running light at about 680 revolu- 
tions per minute, and one Crompton dynamo running at 
825 revolutions per minute, and driving from three to 
fifteen arc lamps, with a potential of 165 volts and a cur- 
rent of 110 amperes under the full load, the ngs run- 
ning at about 120 revolutions per minute. Indicator 
diagrams were taken from each end of each cylinder, with ; 
two Richards indicators having springs of 48 lb. per 
inch, and two Crosby indicators having springs of 50 1b. 
per inch. : ; 

The cylinders themselves are liners, 0.625 in. thick, 
inserted in a single casting, which forms the jacket, and 
is supplied with steam coming direct from the boiler, 
separately from that used in the engine. The jacket is of 
about 0.35 cubic foot capacity, and is provided with a 
drain cock at the lowest point, from which the condensed 
water was collected by means of a steam trap. About 
7.3 square feet of the exterior surfaces of the two cylin- 
ders are exposed to the jacket steam. 

The boiler is of locomotive type, with a grate area of 10.5 
square feet ; the firebox is of iron, measuring 3 tt. by 3 ft. 
4in. by 3ft.2in. deep tothe bars. The heating surface is 
285 square feet, including the firebox above the bars, and 


and small supplementary tanks were provided, into 
which the feed suction pipe and condensed water collecting 
pipe could be diverted, whilst the main tanks were being 
refilled or emptied respectively during a trial. 

As the object of the trials was twofold—firstly to 
ascertain the weight of water evaporated per pouud of 
coal, and secondly to ascertain the weight of water used 
per stroke of the engine—the following method was 
adopted. Steam having been raised to the required 
pressure, the engine was run with the load on, and the 
fire was allowed to burn down until as little as possible 
remained in the grate, and the steam pressure began to 
drop; firing was then commenced with weighed coal, 
and the weights of water in the feed tank and in the 
collecting tank were noted. When the fire had been 
got into a proper condition for maintaining a steady 
pressure of steam, a counter was connected, and the 
weights of tanks were again noted. The counter was 
disconnected after a previously arranged number of 
minutes had elapsed, and the weights of the tanks 
were noted ; the difference between these and the weights 
at the commencement was taken as the weight of water 
used during the number of revolutions indicated by the 


Wieder used in Cylinder per stroke. 


© 0 0 eObserved results 


US — Calculated results 
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50 iron tubes, 2.5 in. outside diameter and 7 ft. 10in long. 
The surface covered with non-conducting material is 118 
square feet, and the uncovered surface of the firebox is 
44 square feet. The boiler is ordinarily lagged with 
wood covered with sheet iron ; but the wood was removed 
during the progress of the trials, and various other non- 
conducting materials were substituted for it, the primary 
object of the experiments being to determine the relative 
values of these. The average evaporation per pound of 
Barnsley hard steam coal was 8.43 lb. of water from and 
at 212 deg. Fahr., the rate of combustion with full load 
being about 14.2 lb. per square foot of grate per hour. 
The feed pump, consisting of a single-acting plunger 3 in. 
in diameter and 3.375 in. stroke, was driven continuously 
by the engine, the excess of water not required for the 
feed being returned to the feed tank. Steam for the 
blast, when required, was obtained from an adjacent 
boiler. 

The steam passing through the engine was led through 
an exhaust pipe 4 in. in diameter and 17 ft. long, to the 
same surface condenser which was used in the author’s 
previous experiments. The details of this condenser, 
which was worked by a separate boiler, are given in his 
former paper, and it is therefore unnecessary to repeat 
them here. 

In order to measure as accurately as practicable the 
quantity of feed water used, it was determined to weigh 
both the feed water into the boiler, and also the condensed 
water after pwn 3 through the engine. For this pur- 
pose, the feed tank, containing about 200 gallons, was 
mounted on a wei hing machine, and filled by a hose ; 
the collecting tank from the condenser, also holding about 
20) gallons, was similarly mounted on a weighing machine ; 





counter. The running of the engine was continued until 
| the steam pressure again began to drop, and the fire had 
| got as nearly as practicable into the same condition as at 
| the commencement; the weight of coal used was then 
|noted. The weights of the tanks were also noted at this 
| time, and the difference from the weight at the commence- 
| ment of firing with weighed coal was taken as the weight 
|of water evaporated during the trial. Any calculated 
amount due to difference of height in the gauge glass was 
| added to or subtracted from the weight of the feed tank, 
|as required. The result of this double system of weighing 
|has certainly been to confirm the opinion expressed by 
|the author in his previous paper, that the weight of 
| water used can be ckiaieed more accurately from a 
| collecting tank than from a feed tank; and the weights 
| employed in the calculations are those obtained from the 
| collecting tank with one exception, No. 26, when a 
|leakage through the condenser was detected. (See 
| appended Tables IX. and X., page 557). 
| Indicator diagrams were taken as frequently as 
| practicable, not less than sixteen during any one trial ; 
|and the indicator springs have been subsequently tested 
and found correct. Fifty-five trials in all were made, 
out of which the first eight, and five of the remainder 
were rejected for doubtful measurements, leaving forty- 
two, of which the results are here recorded (Figs. 1 to 36) ; 
the duration of each trial varied between one and six 
hours. The tightness of the condenser was tested in 
every trial, and the engine was maintained in good 
running order throughout. 
In certain of the trials, Nos. 30 to 35 and 37 to 39, an 
auxiliary slide valve was fitted, communicating with each 
end of each cylinder by pipes furnished with a stop-cock, 


by means of which a graduated amount of atmospheric 
air was admitted to the cylinder during the exhaust, and 
was compressed together with the steam, the object 
being to ascertain whether the initial condensation could 
be reduced by this means. This proved to be the case, but 
the resulting gain in economy of steam consumed was 
almost exactly counterbalanced by the increased back 
pressure. 

Twenty-one of the trials were made with circulation of 
steam through the jacket, and twenty-one with the drain- 
cock shut. Nos. 45 and 55 of the former and Nos. 39 and 
40 of the latter, made with a very light load and con- 
sequent small consumption of steam per stroke, gave 
results which showed that the steam was being sensibly 
superheated, presumably by the heat of the smokebox 
which —— the steam supply. 

Three trials (Nos. 18, 21, and 22) with circulation 
through the jacket, and three (Nos. 23, 24, and 25) with 
the drain-cock shut, were made with the air pump of the 
condenser disconnected, and therefore condensing at 
atmospheric pressure. 

The indicator diagrams from each trial were dealt with 
as follows. The initial pressure, the terminal pressure, 
and the pressures during the expansion at two inter- 
mediate points marked A and B (Fig. 1) were mea- 
sured on each diagram, and the average results were taken 
for the forward pressures at these points. All the diagrams 
were measured with a planimeter, to obtain the mean 
forward ae ; and a diagram corresponding as nearly 
as possible with the average result thus obtained, and not 
remarkable in any other way, has been selected as the 
mean diagram representing each trial. This has been 
done in preference to reconstructing the mean diagram 
from average measurements, as the author believes that 
most engineers who wish to analyse the trials would 
prefer an actual average diagram drawn by the engine 
itself, to a reconstructed one. The calculations made to 
obtain the observed condensation have been carried out 
in precisely the same way as that detailed in the author’s 
previous paper, and need not be further described. 

All the results obtained are shown in Table IX., and 
the mean diagram representing each trial is shown in the 
figures, pages 556 and 558. The average results of each 
series in which the conditions were intended to be the same 
are shown in Figs. 37 and 38, and have been obtained by 
taking the arithmetical means of the results in Table [X., 
every trial of more than one hour’s duration being regarded 
for this purpose as so many separate trials of capleutesth 
Each series of trials has been grouped under a separate 
Roman numeral, I. to X VIII. ; and these pens, are 
arranged in order of comparative efficiency. For com- 
parison with calculation this efficiency has been taken as 
the proportion of work done to available heat in the steam 
used in the cylinder only. In Table X. are also shown 
the actual efficiencies as measured by the water used per 
horse-power per hour, including the jacket steam collected 
during a trial, but disregarding that collected at the 
conclusion of trials made with the jacket drain-cock 
shut. This latter quantity is small and uncertain in its 
amount and effects, and on the whole it seemed best to 
neglect it. 

‘rhe average results of observed net condensation in 
each series are shown in the figures ; the total heights re- 
present the number of thermal units of available heat 
supplied per stroke, which number is also given in figures, 
both including and excluding the jacket steam. The black 
dots in these diagrams are placed in such positions that 
the vertical distances measured downwards to them from 
the top of the diagram give the observed average number 
of thermal units of condensation, less re-evaporation, at 
the point of the stroke indicated ; the lower line U U gives 
the calculated net condensation when the cylinder is un- 
jacketted, and the upper line J J when jacketted ; these 
three quantities are also given in figures in Table X. The 
numerical results have been checked over by two inde- 
pendent calculations, and generally by the use of different 
methods, 

The general result of the observed amounts of net con- 
densation appears to the author to be strongly confirma- 
tory of the view advanced in his previous paper—that the 
initial condensation is extremely sudden, and that there is 
an excess of re-evaporation over condensation during the 
whole of the forward stroke. 


(To be continued.) 





THE ARGENTINE REPuBLIC.—In 1860 the Argentine Re- 
public received 5650 immigrants. In 1870 the total had 
increased to 39,967 immigrants, and in 1880 it had further 
expanded to 41,651. Since 1880 the settlement of the 
Republic has made gigantic strides, the number of immi- 
grants having risen to 108,722 in 1885, and to 155,692 in 
1888. In the current year it is estimated that the Re- 
public will welcome 300,000 new comers. 





Tue Murray.—Farly in June the Government of New 
South Wales instructed Mr, J. E. F. Coyle, C.E., tomake 
a careful examination of the Murray, and to report upon 
several matters relating to the navigation of that river. 
Mr. Coyle, in his report, which has just been laid before 
the Parliament of New South Wales, points out that 
navigation on the Murray might be prolonged for a month 
or six weeks in ordinary seasons by removing the timber 
and isolated rocks in the fairway and by the construction 
of channels through the shallow reaches by concentrating 
the current between timber training walls, after the plan 
followed in South Australia. In speaking of the trade of 
the Murray, he states that there are 143 steamers and a 
similar number of barges employed upon the river, 67 
being owned in Victoria, 55 in South Australia, and 21 in 
New South Wales. 
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HISTORICAL NOTES UPON EXPLOSIVES 
AND BLASTING.* 
By Oscar GUTMANN. 

GENTLEMEN,—In complying with your kind invitation 
to read a paper upon explosives, I do not think it advis- 
able to repeat the so often mentioned generalities about 
the manufacture and composition of the different explo- 
sives ; I hope to have another opportunity of giving my 
views with regard thereto. But there is another and 
much neglected matter about explosives with which I 
propose to deal to-day, and that is the history of explosives 
and blasting. I made extensive researches in that direc- 
tion last year, and now give for the first time a short 
abstract thereof, hoping to be excused if they do not 
prove to be as interesting and comprehensive as I should 
wish. 

You are aware that the first explosive known was gun- 
powder, and it may be said that the progress of civilisa- 
tion could not have been so rapid in the semi-barbaric 
times of the middle ages, if gunpowder had not played an 
important part in the warfare waged during that period. 
Nevertheless it appears that the malediction of Sebastian 
Miinster in 1544 will remain true. 

He said: ‘That the villain who brought such an 
obnoxious thing on earth did not deserve that his name 
should remain in the memory of man.” 

There is scarcely any nation that did not claim the 
honour of the invention of gunpowder. I do not intend 
to go minutely into the results of my researches, which 
prove that no nation has a special merit in this respect, 
but I will give you some of them. 

Although the Arabians knew of saltpetre in the eighth 
century, yet only Roger Bacon, in the thirteenth century, 
mentions that it has the peculiarity to explode in contact 
with burning materials. In 1311, Yusuf ben Ismail Ald- 
juny says: ‘* The inhabitants of the Irac use saltpetre to 
produce fire, which tends to raise and move, it makes the 
fire easier and quicker to inflame. It is not used elsewhere 
except as a iodicine.” 

Vassaf, describing in 1313 the different arms, alludes to 
naphtha vessels, which means Greek fire, but does not 
speak of gunpowder as such.t 

The Chinese people cannot have heard of gunpowder in 
the early part of the fourteenth century, otherwise they 
would not have been so frightened when three guns were 
tried, which the Portuguese of Macao gave them as a 
present. All that is reported of them relates to the Greek 
fire. 

The allusion to gunpowder, which Warren Hastings 
thought to find in the ‘‘ Code of Gentoolaw,” proves to 
speak only of fire arrows, so that the Indians are wrongly 
believed to be the inventors, 

In Europe the Italians liked to consider Marcus Grecus 
or Albertus Magnus as the inventors. Ido not speak of 
the latter, because it is proved that he simply copied the 
former. Marcus Greecus, although he gave a good pre- 
scription for gunpowder, yet he prepared his saltpetre 
from the effloresence of walls, and the way he refined it, 
as well as the method of preparing the powder, shows 
clearly that his gunpowder was utterly incapable of doing 
any work. Besides the two weapons which he describes 
for its use, are simply rockets and Chinese crackers. 

I am very sorry, also, that the theory which attributes 
the invention of gunpowder to Roger Bacon, of Oxford, 
or at least that he knew of it, cannot be supported. As 
this is questioning the claims of an Englishman, I feel 
obliged to go closer into the matter. As you know, 
Roger Bacon died in 1284, and this early date makes it 
highly improbable that he was the inventor. He was a 
teacher of medicine, and men of this profession had up toa 
very late date the privilege and opportunity of occupying 
themselves with fit and mining affairs. In his 
“ pistole,” he speaks of certain mixtures, which are 
capable of making thunder and noise, and by which fire 
is generated and armies destroyed. A similar passage is 
in his book named ‘* Opus Majus,” but both cannot relate 
to anything more than a kind of Greek fire. More im- 
portance has been attached to a passage in Chapter XI. 
of his ‘ Epistole.” Certain writers of this century believe 
that this reads as follows : 

**Sed tamen salis petrae luru mope can ubre et sulphuris; 
et sic facies tonitruum et coruscationem, si scias artifi- 
cium. Videas tamen utrum loquar in enigmate vel 
secundum veritatem.” 

Roger Bacon, like most of the alchemists, concealed an 
important constituent of his ‘‘ thunder and destruction ” 
making mixture in an anagram. If the words ‘luru 
mope can ubre” really existed you might read it as 
‘*carbonum pulvere,” and so we should have the three 
ingredients of gunpowder. But this wording of the 
anagram does not exist at all. The latest edition of 
Roger Bacon’s ‘‘ Epistole ” was printed in 1618, at Ham- 
burg, and there the anagram reads : 

** Luru vopo vir can utriet,” 


which is not comprehensive at all. But this is also one 
of those wrong impressions, which so often happened in 
the middle ages. Only two MS. of Bacon’s “‘ Epistole ” 
exist in England, one in the British Museum, the other, 
which is believed to be the very original, in the Bodleian 
Library at Oxford. The London manuscript (Sloan’s 


* Paper read before the Royal Cornwall Polytechnic 
Society. 

+ A document in the library of Petersburg, which gives 
fairly good prescriptions for gunpowder, does not bear 
any date, and it is very difficult to bring its origin in the 
beginning of the fourteenth century. Besides that an 
examination which Professor Vimbéry and Miiller made 
at my request, showed that the weapon described therein 
was merely a wooden pipe with a touch-hole. 





MS. 2156) to my surprise contained the anagram as 
follows : 


** Sed tamen saltpetre Kb. Ka. xhopospeadikis et 
sulphuris 5.” 


This, of course, is entirely different, more alchemistic, 
and seems to relate to phosphor. I was not discouraged, 
but went to Oxford to ascertain what were the important 
words in the original. But the Oxford manuscript (Digby 
164) contained nothing at all of the whole gunpowder 
composition, it had only the first six chapters, as in the 
other editions, and ended with a benediction. Neither of 
these manuscripts are originals but only copies contained 
in collective volumes, and none of the other Bacon 
manuscripts at Oxford contain anything of this matter. 
You see, therefore, that there is no ground for believing 
that Roger Bacon was the inventor of gunpowder, and 
even if we believe that in the Hamburg edition there 
has been no falsification, still Bacon must have thought 
of a fire mixture, which he occasionally mentioned in a 
chapter called ‘‘ How to make the Philosophical Egg.” 
(De modo faciendi ovum philosopkorum. ) 

More universal is the belief, that the monk, Berthold 
Schwartz, of Freiburg, in Germany, invented gunpowder. 
There is not a single trustworthy record of such an allega- 
tion. There are all sorts of places named where he lived 
at various times, where he worked, and he appears even 
under different names. That he invented gunpowder is 
only said by later writers who could not understand what 
the contemporaries of Schwartz wrote. All writers living 
about the time of Schwartz say that he invented the guns, 
and the only contemporary authentic note in the year- 
book of the town of Ghent, in Holland, dated 1313, says: 

“In this year was introduced the use of guns in Ger- 
many by a monk.” 

I feel certain that Berthold Schwartz invented the 
guns but not the gunpowder. 

After all this, however, the question remains open, 
“Who invented gunpowder?” I think I may jocularly 
remark that gunpowder was not invented at all. When 
Kallinikos, of Haliewolia, in the years of 660 to 667, 
directed the defence of Constantinople, he invented the 
so-called Greek fire. Originally, it was naphtha with which 
they soon mixed all kinds of inflammables, wax, pitch, 
sulphur, oil, &c., and his only idea was to burn down the 
fortified places, 

Later on they learnt to throw stones out of catapults, 
and this naturally led them to throwing vessels of naphtha 
by their catapults. These were originally hollow stones 
later on iron pots containing holes to spread the fire, and 
as they sometimes cracked, people put cords and iron 
bands round them. By-and-by, as the saltpetre was 
added to the mixture, the rocket arrows were more in 
use. The propelling and blasting action of this must 
have been known by degrees. It is thus out of Greek 
fire, gradually developed and improved, that I imagine 
the invention of gunpowder sprang, and not in the 
Occident where the highly chivalrous sentiments of the 
knights, and the superstition of the priests, caused them 
—v to detest the use of Greek fire, fire arrows, and so 
forth. 

The manufacture of gunpowder was originally con- 
ducted in mortars of stone, worked by hand, and later on 
by millstones. The first powder mill seems to have existed 
in 1340 at Augsburg. In 1435 Harscher built a stamp 
mill at Nuremberg, and about this time many others 
were erected. The first roller mill was built in 1754 by 
Ferri, in Essone, in France, and at the same time Karl 
Knutberg, in Sweden, erected a kind of incorporating mill. 

The composition of gunpowder has almost always been 
the same until the recent introduction of cocoa powder 
and smokeless powder. I do not speak of the numerous 
attempts to replace some of the components, especially 
the carbon, which, as a rule, were unsuccessful. Bra- 
connot attempted first, in 1833, tu treat some materials by 
nitric acid, and after him Pelouze and Dumas. In 1845 
Schinbein, of Bale, and Boéttger, of Frankfort, discovered 
gun-cotton simultaneously, which the Austrians first 
manufactured, and which Sir Frederick Abel so success- 
fully developed. In 1846 Professor Ascanio Sobrero, of 
Turin, discovered nitro-glycerine, and from 1863 to 1866 
Alfred Nobel worked until he found the correct method 
of making dynamite out of nitro-glycerine. The same 
gradual development, in my opinion, took place with the 
blasting operations. Mining was more extensively carried 
on in Germany and Hungary in the seventeenth century, 
where blasting was first known, than in other parts of 
Europe. In 1617, Lohneyss said : 

‘In the soft veins they work with pickaxes, but in the 
solid ones, with the miner’s iron and hammer. In the 
solid rock on the roof they work with thicker and larger 
irons ; in the very solid rock they work by fire.” 

It is certain that a passage in Hiob, and the operations 
of Hannibal, when crossing the Alps, did not relate to any- 
thing else than to blasting the rock by means of putting 
fire underneath it. 

In 1622 Elias Montanus tells us of what he calls a break- 
ing implement (pulta), which consisted of a brass ball 
filled with gunpowder, lined outside with cotton soaked 
in saltpetre, and dipped into a mixture of pitch and 
sulphur. The ball was inflamed, the fire propagated 
through a small hole in it, and thrown into the pit or 
gallery to drive out the flames produced by the fire blast- 
ing. Montanus recommended previously that the mine 
should be carefully examined, ause occasionally the 
ball breaks at an unexpected moment. 

It is easy to assume that this induced him to try the 
breaking action by introducing similar balls into existing 
crevices, and, in fact, the first reports about blasting say 
that originally the gunpowder was used in natural or arti- 
ficial fissures closed by wooden plugs. The first proper 
blasting operation was carried out in the Oberbieb- 
erstellon in Schemnitz, in Hungary, on February 18, 





1627, by Caspar Weindl, a Tyrolese miner. The detailed 
report was seen by me in the Minutes of the Mining 
Tribunal of Schemnitz of the year 1627, page 37. He 
then proposed such blasting, and a commission went into 
the mine to witness it. The report says: 

“That it could be well carried out, and would not 
cause any harm, although sometimes fumes arise, still 
they disappear in a quarter of an hour, and do not en- 
danger the lives of miners. It also takes away much foul 
air. Butit would not do to shoot often as it would delay 
the other miners who would have to stop work.” 

Caspar Weindl offered to contract for the working of 
certain galleries, which were not used, because of the 
hardness of the rock, and which he worked in fact till 
long afterwards, although later on there was much com- 
plaint against him. 

It is an open question whether Weindl did not originate 
the blasting operations in Tyrol, as he came from the 
mines of Count Montecuccoli in that province, who was 
at this time chief of the Schemnitz Government mines. 
The blasting operations were introduced from Schemnitz 
to Bohemia and the Hartz, but so slowly that they learnt 
it only in 1632 at Clausthal, and in 1643 at Freiberg. In 
1670, German miners introduced blasting in England, 
and in 1724in Sweden. In 1671, an English surgeon, 
Edward Brown, visited the Continental mines, and he 
seemed quite astonished at the results witnessed at Herrn- 
grund, in Hungary. He says: 

“*They showed me a place where the rock was so hard 
that they could not break it with any of their tools. But 
they finally found, nevertheless, means to do so with the 
gunpowder, with which they tightly filled certain long 
round holes in the rock, and thus blasted it.” 

According to Professor Rziha, the first boreholes were 
made by crown borers of 3 in. width. They were closed 
by a wooden plug, and the charge put in a leather hose. 
In 1683, Henning Hutmann invented a kind of machine 
drill. The clay tamping was introduced in 1685, the 
firing tubes in 1686, cartridges of paper in 1689, narrower 
boreholes in 1717, the chisel borer in 1749. Humboldt 
indicated in 1790 the hollow charging. Harris invented, in 
1823, the electric ignition, Bickford, in 1831, the safety fuze, 
and Brunton and Bartlett, in 1854, the compressed air 
drilling. 

The first large blasting operation was the Malpas 
tunnel, in 1679, on the channel of Languedoc, in France. 

Since this time the development of blasting is known to 
all of you. You all know that during the last twenty 
years the use of machine drilling and dynamite has made 
mining operations advance to a far greater extent than 
in the previous centuries together, and there is no doubt 
that the extraordinary development of all branches of 
industry and the great progress of civilisation would, in 
fact, not have been possible if blasting had not come to be 
in such extensive use. 








METALLIC SLEEPERS IN GERMANY.—A contract for steel 
sleepers has just been let at Cologne by a local railway 
administration. The tenders delivered ranged from 6/. 13s. 
to 61. 18s. per ton. 





Sanp-Biast APPARATUS YOR CLEANING CASTINGS.— 
Tn our description of Mr. Mathewson’s apparatus in our 
last issue the name of the manufacturers was inadvertently 
omitted. The makers are Tilghman’s Patent Sand-Blast 
Company, Bellefield Works, Sheffield. 





Pusiic Works IN New ZEeALaAnp.—The expenditure 
made -— public works in New Zealand has been greatly 
reduced, the Colonial Government having found it neces- 
sary to adopt a policy of greater economy. The amount 
expended in the financial year 1888-9 was 633,0001., as 
compared with 966,000/. in 1887-8, 1,167,000/. in 1886-7, 
1,287,000/. in 1885-6, 1,376,000/. in 1884-5, and 1,409,000/. 
in 1883-4. 





Nortuern Paciric Rartroap.—Work is progressing 
rapidly on the new lines which the Northern Pacific Rail- 
road Company is building. The most important of these is 
the Butte line and the Little Falls cut-off. The comple- 
tion of these lines will shorten the Northern Pacific ie 
to Butte, 132 miles, and will make its mileage 120 miles 
less than that of the Manitoba. The contractors have 
laid 12 miles of track upon the Central Washington line 
from Davenport west to Elmira. The Central Washing- 
ton leaves the Northern Pacific’s main line at Cheney. 





Rotting Srock ON THE LOUISVILLE AND NASHVILLE 
RatLroap.—In the course of the company’‘s last financial 
year, the directors of the Louisville and Nashville Railroad 
Company ordered 500 refrigerator cars, 500 box cars, 500 
fruit cars, and 500 gondola cars, in all 2000 cars. The 
directors further ordered 10 switch and 10 Consolidation 
engines. The whole of this additional rolling stock was 
contracted for at a cost of 235,000/. At the close of June, 
1889, there were 439 locomotives, 338 passenger carriages, 
and 14,274 freight cars upon the Louisville and Nashville 
system. 


Tue UNITED States Navy.—Advertisements have been 
issued from the United States Navy Department for 
proposals for steel for use in the construction of two new 
cruisers of 3000 tons each, to be known as Nos. 7 and 8, which 
the American Government will build at the New York 
and Norfolk navy yards. The delivery of the steel con- 
tracted for is to commence within thirty days from the 
date of the signing of the contract, and it is to be com- 
“spc insix months. ‘The steel called for is all that will 
ye required for the construction of the hulls of the two 
cruisers, and it is to be divided into six classes, on which 
bidders maymake separate proposals. The materials adver- 
tised for aggregate 1131 tons. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep By W. LLOYD WISE. 


BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. 

o— of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

——- may at any time within two months from the date of 
the advertisement of the opt of a yplete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES, &c, 


5162, W. M. Mordey, London, Improvements in 
Electric Generators, (8d. 11 Figs.) April 7, 1888.—The 
object of this invention is to construct a machine having only a 
single armature coil or winding instead of a considerable number 
of coils or windings. The armature conductor is formed into a 
simple coil, ring, or annulus A of large diameter and small radial 
depth, Figs. 1 and 2. Masses I of laminated iron or wire are 
placed around its periphery at intervals and with spaces between 
them. Alternately with these portions I are placed other laminated 
iron masses K, inside the coil A, and close to its inner periphery. 
These masses are similar in shape to the masses I, which latter are 
placed so that their ends point towards the axis of the coil, whilst 
K have their ends pointing radially outwards. The armature may 
be used with any suitable form of field magnet or magnets, but a 
simple form of field, such as shown, is preferred, consisting of an 
iron core C, mounted upon the shaft 8, passing through the centre 
of the coil A, and having at either end a number of radial arms 











n, 8, Which come into close proximity to the ends or sides, or both, 
of the masses I and K, the number of such arms being equal to the 
masses of iron on the outside or inside of the coil A. The field 
coil or winding F is within and concentric with the armature coil 
A, and may be wound on, and rotate with, the field magnet C, », s, 
and shaft S, but is preferably held stationary on a frame provided 
forthe support also of the armature coil and its iron masses. Thus 
the only part rotated is the shaft S and the iron of the field 
magnet, no collectors or rubbing contact being required. Figs. 3 
and 4 show an arrangement in which the field C, with its poles n, s, 
and field winding F, instead of being within and concentric with 
the armature, are outside and concentric with the armature. In 
this arrangement the masses I, K, and coil A are supposed to be 
attached to and carried by the shaft 8S, but the armature or the 
field may be revolved. Various other ways of arranging the parts 
are also described and shown. (Sealed June 18, 1889). 


9910. G. Kapp, Wimbledon, Surrey. Improve- 
ments in and relating to Continuous Current 
os in Electric Machines. [ 5 Figs.) July 7, 
1888.—The band iron forming the armature core C is coiled upon a 
supporting ring R, and a, a, a are the three rings of wider metal 
band or of insulating material such as fibre, laid on during the 
process of coiling the core. Thecore is further secured by a number 
of bolts B. Parts of the wide bands a, a,a are then removed, 
leaving only the driving horns A, A standing. The field-magnet 
cores M, Mare arranged in the usual way. The connecting piece 

















S in Fig. 3 isa semicircular segment with a spiral twist. The tags 
T!, T2, are bent at right angles to the plane of the segment, one 
being bent to the right and the other to the left as shown. The 
tag T! is secured in a saw cut made in the bar B!. The opposite 
T2 is connected with the opposite bar B?, which projects a shorter 
distance beyond the armature core than B!, The connector is sup- 
Lonprathe oy a cylindrical sleeve on the end plate F, which plate is 
also to press the thin iron plates of the armature core together 


hub F°, and is secured lengthways bya collar or nutG. The space 
between the ribs Fl allows air to pass. To provide ventilation 
through the core radially, pairs of plates D separated by distance 
pieces so as to leave airspaces E are inserted, and these plates are 
provided with projections A serving as driving horns. (Sealed 
July 23, 1889). 


18,091. W. Aldred, London. Improvements in 
Electro-Motors, (8d. 3 Figs.) December 11, 1888.—a is the 
framing of the machine having bearings at b, in which revolve the 
shafts c, on which are mounted the flywheels c2, and the discs d 
with their magnets d? arranged either as horseshoes as shown, or 
in an annular segmental ring, the commutators or collectors e 
mounted on the shafts ¢ enabling the current to enter the magnets, 
and shut it off on one side at the proper time. The plates of 
ebonite or brass d4 attached to the front face of the magnets serve 
to keep the wire of the magnets on the cores d?. The motor, as 
illustrated, consists of two horseshoe magnets with their respective 
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poles facing each other, the magnets on the right-hand not chang- 
ing their magnetism, whilst those on the left by means of a com- 
mutator or collector e change every time its poles come opposite 
the poles of the other, which in this instance would be four times 
in each revolution, one magnet being prevented from going faster 
than the other by means of the interlocking gear f%, f°, on shafts 
gy, ¢. The two magnets revolve in reverse directions ; but by 
means of the gearing f3 and f®, the shaft g is made to revolve in one 
direction only, both magnets helping to rotate the said shaft y 
with pulley g®. (Sealed July 16, 1889). 


ELECTRIC LIGHTING, 


5640. H. Edmunds, London. Improved Means to 
be Used in Supplying ge yg Controlling, and 
Indicating lectricity for Lighting and other 
Purposes, [8d. 1 Fig.) April 16, 1888.—This invention relates 
to a system of distribution described in Letters Patent No. 8641 of 
1887. To prevent back discharge from the batteries, and also to 
regulate, in conjunction with other appliances, the working of the 
batteries, there is employed a polarised switch S consisting of two 
solenoids, one of which, O, is sufficient to carry easily the current 
of the charging main H, and the other, O02, a. shunt of high resist- 
ance to take a small portion of the current from a battery in the 
local circuit H?. The coils surround an armature O%, which, by 
displacement, alters the height at which the mercury in a vessel P 
is situated, so that it may make or break circuit, which circuit, 
when broken, provides an alternative path for the main current, 
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through the core 03, contact cup 04, and H?, The armature Q? of 
the cut-out Q alters, by displacement, the level of mercury in the 
vessel Q#, and makes or breaks the direct through circuit past the 
local installation. In the event of the breakage of the main circuit 
within the house in H!, or stoppage of charging current, the 
magnet Q will cease to be energised, and its armature Q? will at 
once fall, when a path for the charging current, external to the 
local installation, will be provided by H, Q3, H, thus guarding 
against interruption of other local installations. Back discharge 
or short-circuiting of the section in the charging circuit will be 
prevented by the breaking of the circuit to H at P, which will be 
effected by the core Q* being raised solely by the current in O%, 
The voltage regulator V consists of a magnet energised by a shunt 
from the local circuit H?. (Sealed June 4, 1889). 


7523. E.J. Houghton, London. Means and Appa- 
ratus for Electric Lighting. [8d. 2 Figs.] May 22, 1888. 
—To prevent the light in the lamps rising as soon as the dynamo 
comes into operation, when charging accumulators and lighting 
lamps at the same time, the accumulators are arranged ‘‘ in parallel 
of two equal portions,” with a certain quantity of resistance in one 
portion, so as to prevent more current than is desired from passing 
direct from the dynamo into the lamp circuit. Fig. 1 is a diagram 
showing the invention applied to two sets of accumulators arranged 
in parallel. A is the lamp circuit, B, B are the accumulators, C is 
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the dynamo, and D is the resistance interposed between the 
dynamo and the lamp circuit, being connected with the positive 
leads of the two sets of accumulators which are connected to the 
positive lead of the lamp circuit by a switch E, the negative lead 
of the lamp circuit, as also those of the sets of accumulators, being 
connected to the negative pole of the dynamo. Thus, assuming 
the accumulators B! to have been charged, while the accumulators 
B are to be charged, and that the switch bars are in the position 
shown in full lines, the current from the dynamo passing to B will 
be split at D, a small portion passing through the resistance to the 
positive lead of the accumulators Bl, as may be required. The 





lengthways. The plate F is provided with ribs F! and a central 


remainder of the dynamo current will pass into the accumulators 


B, charging them, and returning thence to the dynamo. When B 
are charged and B! discharged, the switch-bars are moved into 
the dotted position, whereupon the current will pass into the 
positive lead of B!, splitting at D, a small portion passing through 
the resistance into the positive lead of the accumulators B, and 
aan, thence, together with the current from the latter, to the 
amp circuit, while the remainder of the current passes into the 
accumulators Bl, Fig. 2 shows the invention applied to an arrange- 
ment where the sets of accumulators B, B! are arranged in partial 
parallel, the action of the resistance D and switch E being pre- 
cisely the same as before. (Sealed July 16, 1889). 


8765. W. Rowbotham and W. Fox, Manchester. 
Improvements in Holders for Incandescent Electric 
ps. (sd. 2 Figs.) June 15, 1888.— According to this inven- 

tion, the holders for capped incandescence lamps are formed of a 
tube A, closed at one end ; an insulating disc B is fitted, after the 
manner of a piston, to the inside of the tube, and is pressed 
towards the mouth thereof by a spiral spring C, bearing at one 
end against the base of the tube, and at the other end against the 
bottom face of the insulating disc B. The disc B is pierced in the 
centre to allow the leading wires to pass through, and carries two 
screw studs D to receive the ends of the wires, the said studs being 
in such a position as to bear against the plates on the bottom of 
the lamp when the lamp is in the holder. In each of the opposite 
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sides of the tube iscut a slot E, extending from a short distance 
from the top to nearly the bottom, and a second slot F is made, in 
an oblique direction, from the top to meet the first slot E, a little 
distance from its end, so that on the trunnion pins on the lamp cap 
being passed into the second slot F, and the lamp pressed down- 
wards, the slot causes the lamp to make a slight movement side- 
ways, and on the pressure being removed, the trunnion pins fall 
into the end of the first slot E, locking the lamp in position. A 
guide pin G is inserted into each side of the disc B to prevent rota- 
tion. The lamp is removed by giving it a slight downward pres- 
sure to bring the trunnion pins out of the slot E, and then turning 
in the reverse direction to the slot F, causing the lamp cap to leave 
the holder entirely. (Sealed July 16, 1889). 


BATTERIES AND ACCUMULATORS, 


8905. H. Lahousse and Co. and C. Colle, Lille, 
France. Improvements in Electric Batteries. (8d. 
5 Figs.] June 18, 1888.—The invention relates to an improved 
two-liquid battery in which a novelliquid is employed te act on 
the zinc in the porous vessel with a view of obtaining a con- 
stant current of great power at a relatively low cost. The battery 
is made with an external vessel D of a material proof against the 
action of the concentrated nitric acid which it contains, and inclos- 
ing a porous vessel B containing a special liquid for acting on the 
zinc C. The space between the two vessels is filled with granular 
carbon D! packed around an electrode E of retort carbon forming 
the positive pole, the whole being covered by a layer of pitch H, 
through which the porous vessel, the carbons, and the two glass 
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tubes F, F! project. The tube F is employed for introducing the 
concentrated nitric acid, whilst the air escapes by the tube F!. 
After this operation the tubes are hermetically sealed to prevent 
any aye of hyponitric vapours. The action on the zinc is 
obtained by means of a solution composed of bisulphate of 
mercury, concentrated nitric acid, and water. The bisulphate 
must be mixed with water in the first instance, shaking or 
agitating it until the solution is of the colour of the yolk of 
eggs, and then continuing the agitation while the nitric acid 
is being poured in, and until the liquid becomes clear. This 
solution is poured into the porous vessel, in the interior of which 
the zinc is afterwards placed, being allowed to rest upon a collar G 
of porcelain or other inoxidisable material, which also acts asa 
cover for the said porous vessel. (Sealed July 2, 1889). 


9854. L. Bristol, Bromley, Kent. Improvements 
in and Connected with Secondary Batteries or Elec- 
trical Accumulators, (8d. 6 Figs.) July 6, 1888.—According 
to this invention the plates are moulded from a paste composed of 
red lead or equivalent active material mixed with from 1 to 3 per 
cent. in weight of animal hair (preferably human) or feathers, horn 
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shavings, vulcanised fibre, asbestos, &c. The plates a are arranged 
in a bottomless box ¢, having transverse supporting strips s, and 
— within another box d containing the usual active solution. 

‘o prevent splashing, the box d is covered with a sealed lid J pro- 
vided with a special gas escape plug p of ebonite or glass. (Sealed 
July 16, 1889). 


ELECTRIC SWITCHES, &c. 
5848. H. Edm London. An A tus for 
Performing 





unds, 
rations at Intervals, Applicable to 
the Making of Electric Contacts or for Analogous 
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ENGINEERING. 





[Nov. 8, 1889. 








Uses. [Sd. 2 Figs.) April 19, 1888.—The apparatus consists of 
a closed drum 1 divided by division plates 3 into chambers 2 con- 
taining liquid 4, and communicating by holes 5. The drum 
rotates on a fixed axis 7 and gears through a pinion 8 with a wheel 
9, which may form part of a train operated by a weight 10, or a 
spring. The winding up of the weight or spring may be effected 
through a chain 12 ing over a wheel 13 on the shaft of the 
main apparatus, which is operated by the solenoid or electro- 
magnet to make the contacts for the apparatus. When a weight 
is used a chainwheel is attached to the drum axis or geared 
therewith as at 14, and over both these chainwheels an 
endless chain 12 passes with a slack or depending loop 12¢ in 
which the weight 10 is situated. The contact maker, or the bolt 








or releasing year of any kind which is operated at stated intervals 
during the revolution of the drum, may be brought into operation 
by means of a disc fixed on the drum axis, or in gear therewith, as 
at 15, having a notch or notches 16 in its periphery. A roller 17 
runs on this disc, and has connected to it a rod 18 or device for 
making the electric contacts, or for releasing the bolt. This 
roller runs on the disc until it drops into the notch, and then the 
contacts are made, the solenoid or magnet energised, the main 
apparatus operated, and the weight wound up, a spring drawing 
back the solenoid when it becomes demagnetised by the diversion 
of the current due to the making of contacts. (Sealed June 4, 
1889). 


8809. H. H. Lake, London, (S. Bergmann, New York.) 
Improvements in Electric Switches, (8d. 6 Figs.) 
June 15, 1888.—The base-piece A is provided underneath with 
a central cavity al. C is a cylindric shell which has, near its 
lower end, a flange resting upon the top of the base-piece, and 
which, with the nut Cl, secures the shell in an upright position. 
D is a switch-wheel made of incombustible material and free to 
turn about the shell, its periphery being composed of a number 
of spiral segment surfaces cl, c?, c}, c4, and intermediate 
radial portions, the surfaces c? c+ being faced with strips 
of copper d?, d4, E is a shaft fitted into and rotating in the 
shell C, and secured in place by nuts El. A hand-piece F is 
screwed on the upper end of the shaft, and serves as a means for 
turning it, A pin G extends from the shaft above the wheel D, 
and serves to secure one end of a spring H coiled loosely round the 











shaft. The switch-wheel has two projections d!, 3, between 
which the pin G extends, as does also the free end of the spring. 
Normally the pin G bears against the projection d%, and the free 
end of the spring against the projection d!. Il. . . are bushes 
consisting of metal strips secured respectively to posts J! . . having 
cireuit wires in communication with them. The free ends of these 
brushes bear upon the periphery of the wheel D. They may also 
at the same time bear upon the segment. surfaces cl, c}, or upon 
the intermediate faced surfaces c2, e4, When the hand-piece F is 
turned so as to rotate the wheel D the spring H will yield until the 
»in Gcomes in contact with it, as shown in full lines in Fig. 4. 
The further turning the hand-piece will impart a rotary movement 
to the wheel D ; and when the opposite segment surfaces are about 
to pass beyond the tips of the brushes, the spring H expands and 
throws the switch-wheel a considerable distance, as in icated by 
the dotted lines. This action insures the carrying of the strips 
d2, d4 entirely beyond the brushes. (Sealed July 2, 1889). 
9487. F. L. Rawson and W. White, London. Im- 
rovements in Electrical Instruments © ted by 
ectro- etic Attraction. (sd. 2 Fiys.] June 29, 
1888.—-This invention relates to improvements in instruments such 
as those used for breaking electrical circuits. A is a baseplate of 


a 


























porcelain or slate. B is a non-magnetic metal tube on which is 
wound the coil C, between the end cheeks Cl, Cll, D, D! are 
the end connections of the coil C, which in the cut-out illustrated 
is intended to be made of thick wire, and to be included in the 
main circuit. Ifthe apparatus is to be used as an electromotive 





force ‘‘ cut-out,” the coil is wound with fine wire having a high 
resistance and with its ends connected to separate terminals; in 
this case the arms D, D! would be electrically joined together, so 
as simply to connect the mercury cups E, El. These mercury cups 
in both cases form the main terminals of the cut-out holes for the 
cable connections, and clamping screws are provided in their 
lower ends. Gis the softiron spherical core, H the fixed core, and 
J the yoke by which the whole coil is supported through the pivot 
screws L, L1, carried by the bracket. K M isa stop pillar to limit 
the motion of the coil in one direction, and N a stop bracket which 
may be fitted with an adjustment screw to limit the motion in the 
other direction. A plunger P, held back by a spring, is used to 
force the core G back against tho adjustment screw S. (Sealed 
July 16, 1889). 


HOISTING. 

5759, G. Russell, Motherwell, Lanark. Hoisting 
Sheers, . 4 Figs.) April 18, 1888.—The improvements 
relate to the traversing motion of hoisting, &c., machines. The 
back leg is pivotted at the lower end to a fixed centre, and the 
movement of the load is caused by varying the length of this leg. 
The lower end of this leg consists of two flat guides, whose lower 
ends have a pin on which they hinge. The upper portion of the 
leg contains a screwed nut in which the main screw revolves. The 
guides are arranged with rollers so that the upper and lower portions 
will be always in a straight line. The guides are provided with a 
bearing for the main screw, which is operated by bevel gearing. 
(Sealed May 7, 1889). 


12,724. D. W. Chadwick, Dewsbury, Yorks. Im- 
provements in Apperatus for Automatically Stop- 
ping and Roceing oists or Lifts. (6d. 6 Figs.[ Sep- 
tember 4, 1888.—-To the rod, rope, or chain is secured as many 
metal collars as there are floors, which collars pass through a 
cylinder secured to the side of the cage, and within another 
cylinder at right angles to the first, is placed a bolt, actuated by a 
spring, to cause the bolt to engage with one of the collars, thus 
actuating the power in the same way as if done by hand, and 
locking _ hoist in the exact position required, (Sealed December 
21, 1888). 


17,611. V. Petherick, Sydney, N.S.W. Improve- 
ments in Hydraulic and other Elevators. [8d. 6 Figs.) 
December 3, 1888.—These improvements consist in the arrange- 
ment, with the multiplying running gear of elevators, of means for 
gripping or cutting out one or more of the falls of such gear, and 
means for allowing the tail fall to fall clear of the rising gear. Also 
in actuating the valve or other power controlling gear by means of 
two endless cords reeved around separate pulleys at topand bottom 
of the lift, those at one end being prataed gmc dhe and connected 
to mechanism in such a way that any difference in speed of said 
cords will be communicated to the valve or other gear. Ordinary 
wire cables are substituted for a series of independent single and 
comparatively small wires or metal ribbons of square, round, or 
other cross-section. (Sealed March 19, 1889). 


STEAM ENGINES AND BOILERS. 


2016. J. Rankine and R. Falconer, North Shields, 
Northumberland, Plates for Forming Furnaces 
and Combustion Chambers in Marine or other 
Boilers, (6d. 4 igs.) February 10, 1888.—These plates are 
made with a plane surface on the water side of the boiler, the side 
next the fire being strengthened by meaus of an_ irregular surface 
in the form of ribs or other projections. (Sealed February 1, 1889). 


6971. J. H. Annandale, Polton, Midlothian. Im- 
provements in Steam Boiler and other Furnaces. 
{Sd. 3 Figs.) May 10, 1888.—At the inner end of each furnace is 
formed a rectangular opening in which is fitted a frame carrying a 
perforated hearth, slab, or grating, mounted so that it can be 
turned about an axis into a vertical position. The fuel is heaped 
up at the front ends of the bars and gradually pushed inwards 
until it reaches the movable frame, and when the residue is ex- 
hausted the frame is turned up to drop it into the ashpit below. A 
hollow bridge is also used into which is led air heated by passing 
through pipes arranged in portions of the flues, the hollow bridge 
having orifices through which the air issues amongst the gases 
passing from the furnace. (Sealed April 16, 1889). 


A. Z. Birkovits and G. Koszegi, Budapest, 
Austria. Material for Removing or Preventing 
Boiler Scale and other like Deposits. [4/.) May 23, 
1888.—The object of this invention is a material to be used as a 
preventive of scale or deposit, or for the removal of such when 
formed. This material consists of a mixture of meal of gallnuts, 
crystallised soda, cachou, common salt, sugar, and gum arabic in 
suitable proportions. This mixture is well stirred and boiled for 
an hour in water. For removing scale, one litre of the material is 
stirred twice in each twenty-four hours into the water destined 
to feed the boiler, for each cubic metre of capacity of the boiler. If 
used as a preservative only, one-third of this quantity will be 
sufficient. (Sealed September 8, 1888). 


10,971. J. Hoyle and J. Harrison, Oldham, Lanc. 
Improvements in Mechanism for Roquating the 
Ss of Steam es, (8d. 4 Figs.) July 30, 
The mechanism is applied to a rod connecting the governor lever 
toa lever operating the throttle valve. On this rod is a tube free 
to revolve but prevented from sliding, and to the tube is secured 
two star wheels. The lower portion of the tube has a thread which 
screws into the end of the throttle valve lever. Mounted on a 
bracketis a pulley driven from the flywheel shaft, and having pegs 
on its face. When the speed of the engine varies the rod is moved 
by the governor and one of the star wheels engages and is driven 
by the aforesaid pegs, whereby the tube is turned, thus operating 
the valve lever. (Sealed December 21, 1888). 


12,857. E. S. Hough, Brockley, Kent. Improve- 
ments in Glass Water Gauges, [6d. 4 Figs.) Septem- 
ber 5, 1888.—This invention consists in the combination of a valve 
and a screwed rod, carrying a handle and index, and having 
slotted connection with the valve, whereby the valve is free to 
open or close of itself, or is pressed close to its seat, or held away 
from its seat. The valve or cock cases are also made in separate 
pieces from the flanges, by which they are secured to the boiler, 
with screws and back nuts or screw unions admitting of their 
adjustment in line with each other to receive the glass tube. 
(Sealed December 21, 1888). 


15,625. C. H. Steen and M. McDonald, Streator, 
Ill, U.S.A. Improvements in Pistons. (6d. 3 Figs.} 
October 30, 1888.—The objects of this invention are to auto- 
matically control the pressure of the piston packing against the 
walls of a cylinder by the steam, fluid, or air insuch cylinder. To 
this end the piston head is formed in sections provided with an 
annular recess beneath the bearings of the rings, said recesses 
communicating with the steam and with annular recesses in the 
periphery of the bearings for the piston rings. The steam has 
access thereto through the front head and follower respectively, 
by means of an adjustable plug provided with an inlet and exit 
port, which plug is tightly screwed into its seat, so that it will turn 
only by means of a wrench or suitable instrument. (Sealed Feb- 
ruary 8, 1889). 





MISCELLANEOUS, 


758. C.L. Barnhart, Flint, Mich., U.S.A. Improve- 
ments in and relating to Apparatus for Moving 
Railway Cars by Hand, [6d. 8 Figs.) January 15, 1889. 
—This invention consists in a hollow staff provided with a rotary 
gripping device peculiarly constructed to engage the rails of a 
track, and operated by chain or link gearing within the staff and 
acrank handle outside, whereby the gripping device is given a 
rotary motion on the rail, and which thus propels the car. (Sealed 
April 30, 1889). 


770. T. Woodhead, Bradford, Yorks. Improve- 
ments in Bolts, Rivets, Screws, and the like. [6d. 8 
8 Figs.] January 18, 1888.—This invention consists in forming a 
rounded or curved recess in the head at its junction with the bolt, 
rivet, or screw, thus combining the strength of the said rounded 
—_ with the cheapness of production and application of the 
ordinary bolt, rivet, or screw. (Sealed May 11, 1888). 

3671. C. Halstead, Providence, U.S.A. An Im- 

roved Process of Covering and Covering for 

liers or Pulleys. (6d. 2 Figs.) March 9, 1888.—The 
object of this invention is to provide a tenacious and effective 
covering for rollers, sheaves, or pulleys, and consists in removing 
the impurities from raw hide in a solution of soda carbonate and 
water, then submitting it to a bath of pure hot water, then adding 
a sufficient quantity of water to bring it to a suitable consistency 
for filtration, then filtering and evaporating the liquid, and 
finally casting the semi-fluid residuum about the surface of the 
roller or article to be covered. (Sealed August 3, 1888). 


10,322, J. Hargreaves, Ditton, Lancaster. Im- 

rovements in the Treatment of Sulphuretted 

ydrogen to Obtain Sulphur and in paratus 
Employed therein. [6d.] July 17, 1888.—The object of this 
invention is to treat sulphuretted hydrogen to obtain sulphur 
therefrom, by partially burning the sulphuretted hydrogen with 
air, soas to burn the hydrogen and leave the sulphur in a free state, 
to diminish the amount of sulphur acids formed, and when formed 
to recover the combined sulphur in the free state. Before and 
also during burning, the sulphuretted hydrogen is intimately 
mixed with air sufficient to burn the hydrogen, and as far as prac- 
ticable to bring the two gases atom to atom by the means de- 
scribed. The sulphuretted hydrogen and air are separately aspi- 
rated and measured in the proper proportions by means of suitable 
fans or pumps. From the aspirators the gases are passed into a 
chamber, where they are mixed by means of a shaft passing 
through the mixing chamber having affixed to it arms which 
are caused to revolve rapidly, or the gases are agitated and 
mixed by injecting them under sufficient pressure at a tangent 
into a circular mixing chamber, the gas and air being caused to 
mix by the rotary motion. From the mixing chamber the gases 
are passed through perforated blocks preferably built up of spiral- 
shaped pieces of earthenware or metal, The passages between 
the blocks are intersected so as to assist in completing the mixing. 
After being intimately mixed the gases are injected under pressure 
at a tangent into a circular combustion chamber of brick in which 
the gases are further intermingled. The revolving burning gases 
are conducted through the combustion chamber which is long and 
tubular. The temperature of the gases is gradually reduced as they 
approach the end of the chamber, and sudden cooling is avoided 
before thedecomposition of the sulphuretted hydrogen is completed. 
Perfect mixing and avoidance of rapid cooling before the reactions 
are complete are essentials under this invention. The sulphur is 
obtain by passing the sulphur gases through a solution of 
chloride of magnesium, or, after cooling and condensing and con- 
centrating the sulphur gases, they are mixed with the burning 
gases at the hot end of the combustion chamber, whereby the 
sulphur acids are decomposed and the sulphur liberated. (Sealed 
August 13, 1889). 


13,731. E. H.C, Oechlmann, Berlin. Improvements 
inor Applicableto Pumps. (6d. 4 Figs.) September 22, 
1888.—Jarring of the toothed wheels is prevented by causing a 
brake to act continuously upon the toothed wheel on the crank- 
shaft, upon a disc on the shaft, or upon the shaft directly, by the 
application of which “racing” of the parts cannot take place. 
(Sealed June 11, 1889). 


14,140. S, Mills, Birmingham, 
Arrangement for Locking the Brakes of Cycles. 
(6d. 5 Figs.) October 2, 1888.—To the handle bar is attached a 
metal rod, projecting past the brake handle, and toothed upon its 
surface. To the brake handle is attached a piece of metal, 
having a hole through it in which the metal rod may move freely, 
In this piece of metal is placed a jointed lever, one end of 
which bears upon the tosthes surface of the rod and engages in the 
teeth, on the pawl and ratchet principle, the lever being kept in 
position by a spring. When the brake handle is used, the lever is 
moved along the surface of the toothed metal, engaging with the 
teeth, and thus holding the handle firmly in any position it may be 
, in. To disengage the brake, the opposite end of the jointed 
ever is pressed, releasing it from the teeth, and allowing the brake 
handle to resume its normal position. (Accepted August 7, 1889). 


An Improved 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





THE GRAND TRUNK RAILWAY AND THE ATLANTIC.—It is 
stated that the Grand Trunk Railway Company of 
Canada is about to secure a line to the Atlantic seaboard, 
wholly on Canadian territory, and shorter than the route 
of the Canadian Pacific Railway through Maine. 





AMERICAN IRRIGATION.—The Great Bear River Canal in 
Utah and Idaho will be one of the grandest irrigative pro- 
jects in America. It will involve an outlay of 400,000/. 
Besides piercing a tunnel 1200 ft. in length, it will be 
—— to remove 220,000 cubic feet of solid rock. The 
canal will irrigate 200,000 acres in Salt Lake Valley, and 
600,000 acres on Bear River. 
cover 150 square miles. 


One of the reservoirs will 





RalLways In JAMAICA.—A certificate of incorporation 
has been filed at Albany, in the State of New York, by 
the West India Improvement Company. The company 
has been formed with a capital of 100,0002. for the con- 
struction and working of railways in Jamaica. The com- 

any also contemplates the construction and working of 
ines of er and steamships, The railways are to 
run from Kingston to Spanish Town and Porus, and 
from Bog Walk to Port Antonio. 
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ELECTRIC LIGHTING AT THE PARIS 
EXHIBITION. 


Most of our readers will remember the experi- 
ments on the transmission of power by electricity, 
made between the Northern Railway station of La 
Chapelle, in Paris, and the station at Creil, by 
M. Marcel Deprez, aided by a syndicate which 
comprised amongst its members MM. de Roths- 
child Brothers, the Northern Railway Company of 
France, and others. After the termination of the 


Accumulators 


|the part that the company took in the electric in- 
stallation on the Champ de Mars. The Society for 
the Electrical Transmission of Power possesses its 
own central station, as well as a place in the pavilion 
of the International Electrical Syndicate. Both of 
these are situated in the long court separating the 
Machinery Hall from the Miscellaneous Industries 
Courts on the left-hand side of the central gallery. 
The company also had other exhibits as follow: 
1. At the Champigneulle exhibit of stained glass. 
2. At the exhibit of MM. Beau and Bertrand 
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Low Tension Distrisurion. (Fig. 1.) 


Bars of red copper (accumulators). 

Bars of red copper (arc lights on shunt circuit). 
Bars of red copper (arc lights on shunt circuit). 
Switches for voltmeter. 

Mains for private lighting. 

Ampére meters. 

Automatic cut-outs. 

Switches. 

Public lighting circuit. 
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experiments referred to, the syndicate was trans- 
formed into a corporation known as the Soci¢t 


Anonyme pour la Transmission de la Force par} 


l’Electricité. This society rapidly assumed a posi- 


tion of considerable importance amongst the various | 


electrical companies ; it was known first by the 


lighting of several theatres in Paris, and when the | 
unicipal Council granted various concessions for | 


electrically lighting the city, this company obtained 
the important sector which includes the main boule- 
vards between the Porte St. Martin and the Place de 
la République. Weshall refer presently tothis latter 
enterprise which, as was the case with two other 
concessions, was completed at about the same 
date as the opening of the Exhibition, but we pro- 
pose, in the first place, te describe with some detail 


Motor circuits. 

Commutators for regulating lighting circuits. 

Switches for balancing batteries. 

Switches for grouping armatures. 

Commutators for regulating batteries. 

Switches for the rheostats connected with the 
magnetic fields. 

Resistance boxes for shunt circuits. 

Voltmeters. 
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| Taillet of gas apparatus, at the end of the 30-metre 


é gallery. 3. At the exhibit of the Northern Railway 


Company at the end of the Machinery Hall.. 4 and 
5. The 30-metre gallery and the central dome. 6. 
The outside of the Miscellaneous Industries Courts. 
7. Band stands near the pavilions of the Ville de 
Paris, which were also lighted. 8. The lawns between 
the central dome and the monumental fountain. 9. 
The awnings in a part of the gardens. 10. The 
Gallerie Desaix. 11. The Ducarre and Keller 
restaurant. 12. The Swiss pavilion. 13 and 14. 
Maillet and Felix restaurants. 15. The Van 
Houten chocolate exhibit. 16. The Dutch pavilion. 
The five last-named groups were in the outer 
galleries of the Miscellaneous Industries Courts. 
'17. The Russian restaurants. It will be seen from 


the foregoing list that the part taken by the Com- 
pany for the Electrical Transmission of Power, 
in the general lighting of the Exhibition, was a 
very important one. It included 216 arc lamps, 
1200 incandescence lamps of four candles, and 1400 
incandescence lamps of 10 candles. These were 
distributed as follows: In the 30-metre central 
gallery there were 50 Cance regulators of 8 am- 
peres ; in the facade of the great dome there were 
16 similar lamps and three others of 25 am- 
peres. In the Swiss and Dutch pavilions there 
were eight Cance regulators of 8 ampéres. In the 
Machinery Hall and lighting station there were six 
Breguet regulators of 12 ampéres, and two Cance 
lamps of 8 ampéres. In the Felix restaurant, the 
exhibit of Beau and Bertrand Taillet, and the 
machine room of the International Electrical Syndi- 
cate, there were nine arc lamps of different types. 
In the restaurant galleries 48 arc lamps ; around 
the pavilions of the Ville de Paris there were 24, 
and in the Gallerie Desaix 48 ; all these are Pilsen 
arc lamps of 8 ampéres. There were in addition 
two Pilsen lamps of 25 ampéres in the Gallerie 
Desaix. On the lawns and around the statue of 
Liberty were distributed 1200 incandescence lamps 
of four candles. Under the awnings and in the 
band stands were 480 incandescence lamps of 
10 candles. In the chandeliers of the great dome 
there were 520 similar lamps. Finally, in the 
Russian and Ducarre and Keller restaurants, and 
in the Van Houten, Northern Railway, and Cham- 
eg exhibits there were 400 incandescence 
amps of 10 candles. Current was also supplied 
from the central station to one electric motor of 
3 horse-power for the Northern Railway Company 
of France, and to one of 5 horse-power at the 
exhibit of MM. Beau and Bertrand Taillet. The 
incandescence lamps were made by the Société pour 
le Travail Electric des Metaux. 

The plant in the central station comprised a two- 
cylinder Corliss engine of 500 horse-power, con- 
structed by MM. Lecouteaux and Garnier, four 
Rosier steam generators, and four Marcel Deprez 
dynamos. The current was distributed to the 
various groups of lamps as follows: First, to arc 
lamps arranged in derivation, with a tension of 75 
volts; (2) to arc lamps placed at considerable dis- 
tances apart ; and (3) to incandescence lamps with 
100 volts at the terminals ; the small lamps on the 
lawns, which were of 20 volts, were arranged in ten- 
sion in groups of five. The fourth dynamo supplied 
current to arc lamps grouped in tension. As will 
be seen from the annexed engravings, the armature 
of this machine, which gave a current of 50 ampéres 
with a tension of 600 volts, was connected to a 
switchboard HT, from which were taken six 
circuits of twelve lamps in series. In each of these 
circuits were included an ampére meter, a rheostat, 
and a circuit breaker ; each of these circuits was 
about 1500 yards in length. The three other 
dynamos, which were of the same power, fed the 
circuits of the arc lamps in derivation, and two 
batteries of accumulators, placed in the Machinery 
Hall, which supplied current to the incandes- 
cence lamps. The current from the six arma- 
tures flowed to a switchboard B T’, which carried 
combining levers by means of which the two 
armatures of each machine could be grouped in 
tension. For feeding the accumulators they were 
grouped in tension at from 145 to 160 volts. 
The first combination was employed during the 
lighting at night, the second was used in the 
day for charging the accumulators. These accumu- 
lators are grouped in two sets, each of 665 cells ; 
they were connected to a switchboard B T?, on 
which was combined the current from the dynamo 
and that from the accumulators, and whence it was 
distributed through the incandescence lamps cir- 
cuit. By means of the commutators P the 
number of accumulators in use could be regulated 
in sucha way as to modify the strength of the main 
current according to the number of incandescence 
lamps which were in use. 

The Company for the Electrical Transmission of 
Power had, in addition to the installation we have 
described, an independent one for the transmission 
of energy. This installation consisted of a gene- 
rating dynamo placed in the Machinery Hall near 
the Farcot engine; it required about 60 horse- 
power to drive it and was connected to one of the 
engines exhibited by MM. Brasseur and Co., of 
Lille. It was of the same type as those we have 
already referred to, with two independent arma- 
tures, and was constructed, like the others, by M. 





Hillairet. The current was transmitted to the 
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receiving dynamo through a circuit laid by MM. the company obtained a concession. At first, | production of electricity and its distribution, on a 


Lazare Weiller and Co. This circuit consisted of 
an insulated cable 26 square millimetres in section 
carried overhead for its whole length. It passed 
beneath the girders carrying the shafting in the 
Machinery Hall, from which it was suspended by 
insulated brackets ; outside the gallery it followed 
the Avenue Bosquet to the receiving dynamo. 
This length was supported by twelve steel posts of 
the type designed by the Fives-Lille Company 
and MM. Lazare Weiller and Co. ; these posts 
were spaced 295 ft. apart. Each of them 
carried in addition to the two cables forming 
the circuit, a telephone circuit connecting the 
transmitting and receiving stations. They also 
carried two other cables, to which we will refer 
presently. The receiving station was on the Quai 
D’Orsay in Class 49, where there was a receiving 
dynamo exactly similar to the generator, and 
developing about 55 horse-power. This energy 
was used to drive a number of machines, amongst 
others the wood-working machinery of MM. Arbey 
and Co., agricultural implements, &c. ; it was also 
used to drive the machinery exhibited in an adja- 
cent dairy. The two additional cables just now 
referred to were employed for the transmission of 
power produced by the American exhibitors, 
Thomson-Houston ; the cables started from their 
exhibit in the Machinery Hall, which they traversed 
beneath the floor, and terminated in the American 
Section on the Quai d’Orsay, where the receiver 
drove a small dynamo for local electric lighting. 
The central station of the Company for the Trans- 
mission of Power was arranged according to the 
system generally adopted in the central lighting 
stations in Paris. In these latter, in order to employ 
the circuit either for arc or incandescence lamps, a 
constant potential of 120 volts at the lamp terminals 
is adopted so that the current is suitable for incan- 
descence lamps standardised to this tension, or for 
arc lamps arranged in parallel groups, each group 
containing two lamps in series. The loss of pres- 
sure being about 12 volts, the initial tension is 
regulated to 132 volts. The regulation of each 
circuit is effected by the intercalation of accumu- 
lators; by this arrangement the variations are 
reduced within very narrow limits. This system 
is in use in the two great central stations where the 








when the area lighted was limited to the 
Ambigu, the Porte St. Martin, the Renaissance, 
and the Folies Dramatiques theatres, the central] 
station was situated in the Rue de Bondy, 
where it has worked nearly two years. Up to the 
present time it includes two semi-portable engines 
by MM. Weyher and Richemond, each of 75 horse- 


power, and two high-speed engines of 70 horse- | 
power, by Lecouteux and Garnier. These drive two | 
Thury dynamos feeding 8 tons of accumulators, be- | 


sides 50 tons of accumulators distributed among the 
various theatres. This station, however, was from 
the first only regarded as a temporary one, and it 
is now being extended to give a total power of 
14,000 lamps. This result will be obtained by four 
groups of engines and dynamos, each group com- 
prising the following : One Weyher and Richemond 
engine of 140 horse-power, one Desrozier’s dynamo 
driven direct and of 750 ampéres and 134 volts, and 
75 tons of accumulators giving a normal discharge 
of 1000 ampéres and 134 volts. In a second station 
in the Rue des Filles Dieu are two Weyher and 
Richemond engines of 122 horse-power, and two 
Marcel Deprez dynamos ; this station will soon be ex- 
tended to a power of 10,000 lamps, so that in a very 
short time this company, in addition to the 4000 
lamps used in the theatres, will be able to furnish 
current for 20,000 lamps for the use of the public. 
In addition to these two generating stations for 
low-tension currents, the Company for the Electrical 
Transmission of Power is completing other centres 
of electrical distribution which will receive the 
current from a central main station ; the current 
generated in this station will be of very high ten- 
sion and. will be reduced at the auxiliary stations by 
transformers on the Marcel Deprez system. This 
station is being constructed outside the limits of 
Paris, at St. Ouen ; it is intended to generate 1500 
electrical horse-power, part of which will be distri- 
buted throughout the sector conceded by the Muni- 
cipal Council, and the remainder will be utilised for 
lighting a certain number of suburban districts. 
The installation is arranged in such a way that 
it can be easily extended ; in fact it is only the 
first section which is now being completed, the in- 
tention being to increase it gradually untii it shall 
have a total capacity of 10,000 horse-power. 


current is generated to supply the sectors for which | this it will be seen that a serious movement for the 


From | 


great scale in Paris, is now in progress, and an 
| opportunity will before long be afforded of making 
, careful comparisons under practically similar-condi- 
| tions, of the distribution over large areas of energy 

by electricity and by compressed air. The relative 
/economies of the two systems will be thus effec- 
| tually demonstrated. 





AN AMERICAN BLOCK OF OFFICES. 

In America the inevitable is accepted with far 
better grace than in this country. When changed 
conditions demand new methods we resist their 
| introduction as long as possible, and when at last 
they can be deferred no longer, we only suffer them 
_under protest, until the recollection of their novelty 
is lost in daily use. But across the Atlantic a new 
‘idea, or an improved method, is treated with the 
| generous reception due to a new-comer of whom no 
‘one knows any ill. This diversity of practice is 
clearly shown in the different attitude of public 
opinion in England and the States in relation to 
| the high buildings which the necessities of modern 
times are planting in our great cities. In London 
the rumour of a new ten or twelve-story building 
fills the Times with letters of complaint, and the 
whole armoury of legislative enactments and Royal 
| prerogative is searched to find a weapon with which 
to lop off a story or two. If successful the reduced 
| height becomes the accepted standard for a time, 
until some ingenious builder finds a method of 
exceeding it, and of attaining, without opposi- 
tion, the elevation so violently denounced a few 
years previously. When we look to America we 
find this subject of high buildings regarded in 
|a different fashion. It is not that their incon- 
veniences—the shutting out of light and air, and 
| the danger of massing so much property under one 
'roof—are not felt. But the difficulties are 
judiciously weighed against the advantages, and 
the verdict is the result of reason, instead of being 
| the outcome of feeling, as with us. The effect is 
| that when the time for a new departure arrives it 
is made boldly and with full prevision of its re- 
quirements, instead of being carried out by a succes- 
sion of compromises. 

A capital example of the freedom enjoyed by the 
American architect is to be found in a new block 
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of offices lately built in Philadelphia. Not only 
were the buildings carried to a height of 135 ft,, 
but in their execution they involved the introduc- 


tion of features and methods which few designers | 


would have ventured to offer for the acceptance 


of the late Metropolitan Board of Works. Nearly 


one-fourth of the ground area was already occupied 
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by the bank of Messrs. Drexel and Co., said to be | had to be made for a room measuring 53ft. by 66 ft., 
‘the handsomest building of the kind in the world, | and occupying two stories in height with six stories 
and over the top of this edifice six stories of the new | above it, and this without the use of any pillars 
building had to be carried in one span, without in-| to carry the superincumbent weight. Both the 
terfering with the daily transaction of business and | general arrangement of the block and the special 
without placing any weight on the existing walls. | features introduced to meet the difficulties just re- 
Further, in another part of the building, provision | ferred to, are so full of interest, that we think it 
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worth while to give some particulars regarding their 
execution. 

The ground on which the Drexel buildings stand 
is a rectangle measuring 142 ft. by 220 ft. 10 in. 
On one corner of this, bounded hy Fifth and 
Chestnut-streets, there already stood Drexel’s Bank, 
measuring about 56 ft. by 105 ft. Parallel to this 
bank was another—Independence Bank—of the 
same length, with a frontage of about 28 ft. into 
Fifth-street. This last building was not interfered 
with, other than being hemmed in between the two 
large blocks with which the ground was nearly 
covered. These blocks each measure about 56 ft. 
by 220 ft., and are of ten story height above the 
pavement. Between them is a court 30 ft. by 
220 ft., half of which is occupied up to the level of 
the top of the third floor (called in America the 
fourth) by the Independence Bank. Practically, 
therefore, the court extends less than half the total 
length of the buildings, the remainder being a well 
with an openend, A cross corridor connects the 
two blocks, which thus represent the letter }{ in 
plan at the roof. 

The work was commenced in May, 1887, and in 
May, 1888, the marble work which composes the 
outside walls was finished, after which the interior 
was rapidly completed. The great speed of erec- 
tion was partly due to the fact that the walls carry 
nothing but their own weight. In each pier there 
is built an iron column upon which the floor girders 
are stepped ; consequently it was possible to run up 
the floors in advance of the walls. In the part over 
Drexel’s Bank it was, of course, impossible to carry 
the pillars inside the piers. Heavy iron pilasters 
were built up inside the walls of the bank, and 
were covered with coloured marbles. Upon the 
tops of these pilasters there rested the feet of heavy 
iron trusses, shaped somewhat like the letter A, 
rising through four stories of the building, nearly 
50 ft. ; these trusses carried the weight of all the 
upper floors on a span of 56 ft. The same method 
of construction was adopted over the Stock Ex- 
change Board Room. In the remaining parts of the 
building a corridor ran down the centre of each 
wing, and thus the span was divided. The floors 
were made sufliciently solid to carry the light parti- 
tion walls wherever they might be needed to suit 
the convenience of tenants. Beams of I section 
were placed between the main girders, and flat 
arches of hollow terra-cotta blocks were built 
between them, entirely concealing the beams and 
protecting them from fire. The partitions were 
made, also, of hollow terra-cotta blocks up to a 
height of 8 ft., and above that they were glazed. 
The entire building is heated by steam radiators, 
and is ventilated by four exhaust fans on the roof, 
each driven by an electric motor. Every office has 
its own ventilating duct direct to a fan chamber, the 
air being withdrawn at the rate of 8000 cubic feet 
an hour from an apartment measuring 18 ft. by 
20 ft. Both gas and electric light is fitted through- 
out. In the basement there are four Edison com- 
pound wound dynamos, capable of supplying 2000 
lamps of 16 candle-power. 

The building contains 398 rooms, including the 
Board Room, and 22 toilet rooms, but excluding 
all rooms in Drexel’s Bank. In addition there is the 
attic over the whole, the boiler room, and the 
cellars under the rear half of both wings and under 
the interior court. Many of the rooms are of large 
size ; for example, there are ten of 18 ft. by 48 ft. 
in the basement; eight of the same size and two 
larger on the ground floor ; one of 21 ft. by 54 ft., 
and eighteen of 18 ft. by 22 ft. on the first floor, 
and so on, The entire outside surface of the 
building on street fronts and interior court is 118,000 
square feet, of which 71,000 ft. are of marble and 
granite, 11,000 square feet of enamelled brick, and 
36,000 square feet of windows and doors. The 
floor surface, exclusive of attic and cellars, is 
184,781 square feet. Four elevators are provided 
to serve the upper stories. The entire building 
was designed and carried out under the superin- 
tendence of Messrs. Wilson Brothers and Co., of 
Philadelphia, engineers and architects. 

Two months before the building was completed, 
ninety-seven per cent. of the offices were let, so 
great was the appreciation felt forthe bright, well- 
ventilated apartments it offered. Nearly an equal 
number must, of course, have been vacated, and 
herein lies the vindication of the erection of these 
monster edifices. They suit the exigencies of mo- 
dern business, and enable it to be carried out at 
less cost, and with less wear and tear to health, 
than the smaller scattered blocks which they 


replace. They bring a larger number of people 


in communication, while their better sanitary ar- 
rangements more than compensate for the increased 
density of human beings. The danger attending 
the erection of high buildings in old cities is that 
sufficient air space will not be provided around 
them. Streets of a width suitable for 40 ft. build- 
ings will become, with walls 100ft. high at each 
side of them, little better than dungeons, and in 
this country the consequent gloom and damp would 
be very prejudicial to health. That is a point to 
which our new County Council must look. It is 
useless for them to try and keep us to the time- 
honoured five or six stories for business purposes. 
The pressure of the times will bear down their 
opposition if directed to this point. But they may 
and should demand that pedestrians shall have a 
fair amount of light and air. The quality of both 
these necessities is poor enough in London during 
half the year, and we cannot afford to have it 
further reduced. This is more particularly true 
in the residential neighbourhoods in which blocks 
of flats are built. One of the special advan- 
tages put forward on behalf of the “flat” is that 
the sanitary matters are beyond reproach, but it 
will be found that women and children will thrive 
quite as badly in sunless rooms, as in the villa of the 
jerry builder with its doubtful drains. If we have 
houses of American elevation we must have streets 
of American width. 





VERTICAL DISTRIBUTION OF TEMPE- 
RATURE IN THE ATMOSPHERE. 
(Continued from page 523.) 

Tue cold reported by Bixio of minus 40 deg., 
though in a cloud of ice spiculz, is probably doubt- 
ful ; but in contrast with it may be placed Wise’s 
reported great heat. John Wise made his 447th 
balloon ascent, July 30, 1874, at 4 p.m., from 
Philadelphia. At 6.20 p.m. he descended at Vine- 
land, New Jersey, 40 miles from the starting point. 
The temperature increased as he rose, though very 
irregularly in regard to height. He had always 
before found the temperature diminish with 
increase of height. The heat produced an unplea- 
sant sensation on the hands and face. In a letter 
to the New York Herald he gave thirty observations 
which yield the following results : 





Feet. | Temperature. | Feet. | Temperature. 





deg. 
0 72 
1100 
1230 
1400 
1900 
2050 
2250 
2450 
3150 
3500 


4400 
4900 
5000 
5300 
5400 
5500 
5600 
5800 
5900 





These temperatures are very extraordinary and 
so erratic that the rate of change is variable. More 
than one temperature at any height shows the 
number of observations made at that height, though 
not consecutive. Thesky was clear of clouds except 
near the horizon, but haze and mist were passed 
through during the voyage. The temperature near 
the earth did not change during the interval of time. 

A similar abnormal state of temperature was re- 
ported by Tissandier as occurring during his balloon 
ascent on February 7, 1869, from Paris. The tem- 
perature at starting was 55.4 deg. ; at 3280 ft., 
82.4 deg. ; sky clear, wind violent. ‘‘As I was 
anxious,” he writes, ‘‘ to verify this extraordinary 
mildness of temperature, I begged Messrs. Cassé 
and Delahogues to observe the temperature in an 
ascent they made very shortly afterwards. They 
found a temperature of 60.8 deg. at 3281 ft., whilst 
the ground below was almost frozen. They thus 
confirmed the results obtained in our previous 
excursion.” (‘‘ Travels in the Air,” page 354. ) 

Some of the earlier aéronauts merit attention to 
the results obtained by them on this subject. 
Charles, who was the first to ascend in a balloon 
filled with hydrogen, December 1, 1783, near 
sunset, at Paris, rose to 9770 ft., the temperature 
changing from 41 deg. to 21 deg., falling 1 deg. for 
every 488 ft. of ascent. 

Guyton-Morveau ascended, April 25, 1784, near 
sunset, at Dijon, to 10,465 ft., the thermometer 
falling from 57 deg. to 25 deg., giving a rate of 
1 deg. for 327 ft. In his ascent from the same 





place, June 12, 1784, 7 to 9 a,M., he rose to 


together in a given area, and thus save time | 70 





9 ft., and his thermometer rose from 66 deg. to 
eg. 

Tester, June 18, 1786, about 4 P.m., ascended 
from Paris, the temperature being 84 deg. He 
rose to the region of cloud, and observed ice 
spicule floating in the atmosphere. At 2700 ft. 
the temperature was 66 deg., about 8p.M. He then 
re-ascended through a severe thunderstorm, till the 
temperature fell to 21 deg. with snow falling. He 
remained in the air during the storm, which lasted 
three hours, and alighted at 4 a.m. near ees. 

Gay-Lussac and Biot ascended from Paris, 
August 23, 1804, at 10 a.m., temperature 61.7 deg. 
At 8000ft. the temperature was 56.4deg; at 
12,800 ft., 51 deg. ; while at the Observatory it was 
63.5 deg., showing a decrement of only ldeg. in 
1000 ft. They descended about 1.30 p.m., at Meri- 
ville, 50 miles from the place of departure. 

Gay-Lussac, alone, ascended from Paris in a 
balloon, September 15, 1805, about 10 a.m., under 
a deep blue sky, and, from the surface of the earth 
to the height of 12,125 ft., the temperature of the 
atmosphere decreased regularly from 82deg. to 
47.3deg. It thence increased to 53.6deg. at 
14,000 ft. Higher still the temperature diminished 
with only slight deviations from regularity. At 
18,636 ft. the thermometer subsided to 32.9 deg., 
and about 3 p.m. it fell to 14.9deg. at 23,040 ft. 
above sea level. At 3.45 p.m. the balloon came to 
the ground 14 miles north-west of Rouen. The 
temperature appears to have been considerably 
modified by the progress of the day. To protect 
the thermometer from the direct action of the sun, 
it was inclosed within two concentric cylinders of 
pasteboard covered with gilt paper. 

Gay-Lussac calculated the decrement of tempera- 
ture to have been 1 deg. per 341 ft. in clear weather 
and light wind. Barral and Bixio found, from their 
observations in balloons, a mean rate of 1deg. per 
230 ft. in overcast weather and strong wind. 
Flammarion gives, as the result of his observations 
in balloons, a mean decrement of deg. for 345 ft. 
in clear weather, and 1deg. for every 354 ft. in 
cloudy weather, which is the reverse of the pre- 
vious comparison. 

The celebrated aéronaut, Green, although he 
made several hundred ascents, left few records of 
temperature observations, and these are to be 
found in the Ninth Number of Meteorological 
Papers, issued by the Board of Trade. Making as 
much of them as possible the following results 
have been obtained : 
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June 27, 1849.—The temperature near the ground 
was 66 deg. ; when above 8000 ft., 54 deg.; giving a 
decrement of 1 deg. for every 675 ft. 

July 7, 1827, 6 to 7 p.m.—The temperature was 
37 deg. at 3000 ft., then increased slightly, and at 
8000 ft. was 38 deg. 

July 8, 1824, 5 p.m.—Temperature 36 deg. at 
1000 ft., rose to 48 deg. at 12,000 ft. 

September 4, 1849, 5 p.m.—Temperature 74 deg. ; 
at 7 p.m., 46 deg. at 13,000 ft.; giving a decrement 
of 1deg. per 466 ft. 

September 4, 1838, 7 to 8 p.m.—At 12,500 ft. the 
temperature changed from 46 deg. to 22 deg. in one 
hour, snowing at the latter observation. 

During the voyage on September 27, 1825, there 
was little change of temperature; but between 
2000 ft. and 3000 ft. it was warmer than on the 
ground. 

October 11, 1849.—The ground was left at 
5Odeg., and at 11,500 ft. the bags were frozen ; 
this indicates a decrement of 1 deg. for 575 ft. 

December 12, 1881.—The balloon was lost at sea 
with Major Powell. Captain Templer had dropped 
on the cliff. His observations of the temperature 
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show an extraordinary rise between 3000 ft. and 
5000 ft. 

The results contained in the above Table differ 
very much from those deduced from Glaisher’s 
observations. For this there are several reasons. 
The observations were less numerous, the instru- 
ments less sensitive, scientific accuracy was not 
sought, and neither barometers nor thermometers 
were recorded with precision or regularity. When 
ascents are made in the evening the temperature is 
falling rapidly near the ground, and this tends to 
vitiate the rate of decrement observed in the lower- 
most strata. 

The observations furnished by aéronauts do not 
indicate any simple relation between the rate of 
change of temperature with increase of height above 
the earth’s surface. Generally there is a decrease 
of temperature, until at a certain elevation, varying 
probably with the season and the hour, it is 
arrested, and for a space of 2000 ft. or 3000 ft. 
the temperature remains nearly constant, or even 
increases, the diminution being afterwards resumed 
at a less rapid rate than in the lower part of 
the atmosphere, and commencing from a higher 
temperature than would have existed but for the 
intervention of the warm current. Viewing the 
rates of change of temperature, under ordinary 
circumstances, both with a clear and an overcast 
sky, when the sun is above the horizon, it cannot 
be said that they are the same for summer and 
winter, or that they hold good throughout the year, 
or do not differ in different regions of the globe, 
and they may not necessarily apply at night. It 
appears that at or near sunset the decrement 
vanishes or is replaced by an increment to great 
heights in summer and to the moderate heights 
attained by balloons in winter. Hence it would 
seem that the vertical changes of atmospheric tem- 
perature which pertain to day do not apply to night; 
it is certain that, in some months, the temperature 
increases with elevation at night. But the elucida- 
tion of the phenomena requires more observations, 
especially at night. There are at times in the high 
regions of the atmosphere spaces at high tempera- 
ture and others at low, compared with adjacent 
strata. Clouds are sometimes at lower tempera- 
ture than the strata in which they float, and some 
for a mile or more in thickness at a higher tem- 
perature, as for instance, on January 12, 1864, and 
December 12, 1881. Ruskin goes so far as to 
assert that ‘‘the temperature of a cloud must be 
continually, like that of our visible-breath in frosty 
weather, or of the visible current of steam, or the 
smoking of a warm lake surface under sudden frost, 
above that of the surrounding atmosphere.” 
The rise of temperature found in passing through 
clouds may be due to the condensation of aqueous 
vapour causing evolution of heat; but the warm 
currents experienced under a cloudless sky cannot 
be thus accounted for, and remain enigmatical. The 
presence of either such cold or warm currents flowing 
through the atmosphere must play an important part 
in meteorological phenomena, and must exert great 
influence on climate. These instances of intense 
cold and of great heat in regions of the atmosphere 
far above the ground, lend enhanced interest to the 
subject of the vertical distribution of temperature, 
and show that our knowledge of the matter is very 
imperfect. How explain the warm currents of air 
encountered at all heights, varying from 1000 ft. to 
24,000 ft., and in all months of the year; while at 
times no change of temperature is experienced 
through thousands of feet? The level of the warm 
currents is much lower in winter than in summer. 
Then, again, though the temperature is often found 
to rise in passing through clouds, it has also been 
found, at times, to fall in clouds, as on April 18, 
1863 ; but why? There can be no doubt that clouds 
cut off the sun’s heat from the ground, and it might 
be expected that the air above the clouds would be 
for some height much warmer than that below 
them ; and of this balloon observations afford well- 
marked instances on August 21 and September 
5, 1862, April 6, 1864, February, 1865, October 
21, 1852. 

Some meteorologists maintain that two currents 
of air at different temperatures flowing horizontally 
towards each other, whether in opposite or oblique 
directions, the warmer current, being lighter, will 
always flow over the colder where they encounter 
each other. Warm air, they contend, flows towards 
a cold place, and cold air flows underneath towards 
the warm place. Although the aérial currents 
cannot be seen in motion the appearance and 
disappearance of clouds betray their movements. 








Clouds indicate the direction and velocity of the 
upper currents. Whenever ina clear sky a cloud 
appears a warm current is flowing to a colder 
region. When clouds disappear a cold current is 
dissipating them. Such notions are more or less in 
contravention to what is known of the vertical dis- 
tribution of temperature. 

The great heats between 3000 ft. and 5000 ft., 
experienced by Wise, Tissandier, and others, sug- 
gest exceptional states of atmospheric instability, in 
contrast to which is the fact that the region of air 
through which rain has been observed to fall has 
generally been found at a nearly uniform tempera- 
ture. Ferrel labours to explain the results of 
unstable atmospheric conditions somewhat as 
follows :* An unsaturated atmosphere becomes in 
an unstable state as soon as the vertical decrement 
of temperature is more than 1 deg. for each 328 ft. 
of ascent, and even with a much smaller gradient 
where the air is saturated. This state gives rise to 
ascending currents, which are manifested in ordi- 
nary rain storms, cyclones, tornadoes, &c., and con- 
sequently to descending currents in the surround- 
ing parts. Hence, before the vertical decrement 
becomes very much greater than 1 deg. for each 
328 ft., there is a bursting up of the air of the 
lower strata through those above, very gently as in 
ordinary rains if the decrement has not become 
much greater than 1 deg. for each 328 ft. before 
some initial disturbing cause arises, but often with 
great violence if this decrement has become very 
much greater before such disturbing cause takes 
effect, and especially where this is of a local 
character. If there were a continual and rapid 
interchange between the upper and lower strata, 
the vertical decrement would not be much 
greater or less than 1 deg. for each 328 ft. in 
unsaturated air, and not so much as this where the 
air is saturated. During clear weather the condi- 
tions which determine the temperature of the atmo- 
sphere, and especially of the upper part of it, are 
such that the vertical temperature decrement is 
gradually increased until the unstable state is 
induced, when irruptions of the air of the lower 
strata up through the upper ones occur, an inter- 
change of air of the upper and lower strata takes 
place, and the atmosphere is brought back to the 
stable state when settled, and perhaps fair weather 
prevails again until the same unstable state and 
inversions occur again. Thus the vertical tempera- 
ture decrements are large when the atmosphere 
becomes unstable, and small when the weather is 
settled and fair. 

The vertical distribution of temperature in the 
atmosphere must vary to a certain extent with the 
seasons, as Sir John Leslie well explained : ‘‘ Since 
the heat derived from the sun is chiefly accumu- 
lated at the surface of the earth, the changes of 
temperature ,which take place throughout the 
year in the elevated strata of our atmosphere must 
evidently be less than what are experienced below. 
The lofty tracks of air remote from the primary 
scene of action preserve nearly an equable tem- 
perature, and scarcely feel the extreme heat of 
summer or winter’s frost. In ascending the atmo- 
sphere the decrease of warmth is hence more rapid 
in the fine season, and more slow in the darkened 
period of the year.” 

(To be continued.) 
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Egyptian Irrigation. By W. Wittcocks, M.I.C.E. 
(367+xxvii. Pages and 26 Plates.) London: EK. and 
F. N. Spon. 1889. 

THE preface states that ‘‘this work embodies the 

information collected during four and a half years” 

about Eyptian irrigation. The author was an Anglo- 

Indian irrigation engineer of experience when he 

went to Egypt to help in remodelling the Egyptian 

irrigation, and he was well qualified, therefore, for 
such work. Much of his time in Egypt was spent 
in the field and among the peasants, so that he had 
had ample opportunity of studying the require- 
ments at first hand; his report is therefore no 

ordinary compilation, and his suggestions for im- 

provement are always worthy of respect. 

The book is not light reading. It is a valuable 
technical work, full of information for the engineer 
who will take the trouble to master it. For the 
engineer without local knowledge the constant use 
of Egyptian and Anglo-Indian terms, and the inter- 














* American Meteorological Journal, vol. vi., page 148, 





mixture of English, French, and Egyptian mea- 
sures are, however, rather puzzling, and a complete 
glossary is badly needed. 

The circumstances of Egyptian irrigation are 
quite peculiar and need attentive study to under- 
stand them. The author gives his opinion that the 
new systems of irrigation introduced by foreign 
engineers will partly fail, or even do harm, unless 
modified by the ancient systems of the country. 

The book opens with a short account of the Nile 
as a whole ; then follows a fuller detail of the Nile 
in Egypt proper. Egypt is described roughly as an 
absolute desert except for a narrow strip yearly 
flooded by the Nile, and rendered highly fertile by 
its muddy deposit. Upper Egypt, i.e., above the 
Delta, is rainless, whilst Lower Egypt, i.e., the 
Delta, has slight winter rain. Thus the agricul- 
ture depends almost wholly on the Nile floods for 
irrigation, for soil, and for manure. The state of 
this wonderful river is of supreme importance 
to the life of the peasant. A low flood means 
famine, a good flood means plenty, a very high flood 
means destruction of banks, and swamping of fields. 
There are several ancient gauges, e.g., at Khartoum, 
Assuan, and Cairo, on which the state of the river 
has been recorded for ages; unfortunately the 
readings of even a few years back cannot be de- 
pended on, and by some strange mistake the zero of 
the modern gauge at the barrages was placed at 
mean Red Sea level (page 14), a sea with which the 
Nile has no physical connection. 

Upper Egypt is irrigated chiefly on the ‘‘ basin” 
system. Like most countries subject to river 
floods the high ground is along the river banks, 
outside of which the valley consists of a depression 
on either side, bounded (in Egypt) by the desert. 
The valley outside the river banks is cut up into a 
series of large basins (of from 1000 to 50,000 acres) 
by transverse earthen dykes ; a longitudinal dyke 
closes the basin on the river side, and the desert on 
the outside. The larger basins are further sub- 
divided. The basins are flooded by feeder canals 
direct from the Nile, which are provided with 
masonry regulators where they cross the dykes and 
with escapes to allow the flood water, after it has 
stood forty days and deposited its silt, to flow 
back to the Nile ; the basins are so connected as to 
be capable of discharging from the upper to the 
lower, or back to the Nile direct, according as water 
is short, or in excess. The high banks of the Nile 
are seldom covered by flood water direct, so have to 
be irrigated by special canals starting from a dis- 
tance above and passing under the basin feeder 
canals in syphons. This simple ‘basin system” 
is the ancient system served by flood water (the 
feeder canals being of low level) and seems to be 
perfectly suited to the country. 

In 1873 Ismail Pasha had a deep canal (the 
Ibrahimiya) dug from Assiut to Ashmant, a distance 
of about 1650 miles, and introduced ‘‘ summer 
irrigation,” i.e., irrigation before the Nile floods, 
thus introducing an early harvest into the country, 
which is in some tracts off the ground before the 
flood irrigation begins. This should have been—if 
rightly workable—a great accession of wealth to 
the country. Unfortunately it is by no means so. 
The canal was not well aligned, nor is it well con- 
structed (e.g., for 38 miles from the head there are 
no regulating works), nor is it well kept up, so does 
wae harm to parts of the country. From the 

igh level at which it is placed, so much leakage 
goes on as to be harmful to much of the low land 
through which it passes ; partly by causing actual 
swamp, partly by causing saline efflorescence, which 
kills vegetation. 

Lower Egypt, previous to 1820, was irrigated by 
a partial system of basin irrigation. Mehemet Ali 
changed this by strengthening the dykes and intro- 
ducing deep canals for summer irrigation. Had 
these been properly aligned and constructed, and 
afterwards well kept up, a double harvest system 
might have been introduced; but by original 
defects and by neglect of repairs, and by bad 
drainage, the country has been largely reduced to 
swamp and over-salted. To obviate this Mehemet 
Ali began the great barrages (or dams) at the head 
of the Delta in 1833; these were to raise the 
summer water level (before flood time), so as to 

rovide summer water for the main canals of the 
Delta, The history of these is one long mistake. 
They were forecast by the Great Napoleon, begun 
on a wrong plan in 1833, begun again on a new 
plan in 1835, stopped from 35 to ’42; the present 
barrages were begun in 1842, but were pushed on 
so slowly that they were finished only in 1861 at a 
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TUBULOUS BOILER. 
CONSTRUCTED BY MESSRS. DE NAEYER AND CO., ENGINEERS, WILLEBROECK, BELGIUM. 


Fig-2. (i) 


cost of 1,800,0001., exclusive of forced labour, the 
value of which makes them run up to about 
4,000, 0001. 

Briefly the barrages may be described as two 
bridges across the heads of the two great branches 
(the Rosetta and the Damietta), which form the Nile 
Delta. They are 465 and 435 metres long, with a 
revetment of 1000 metres between, and contain 
sixty-one and seventy-one openings of 5 metres 
width respectively, which can be separately closed 
by movable iron or wooden gates, so as to raise the 
water level in the reach above. The foundations 
of the piers were to have been laid in good concrete, 
but were so badly built that various partial failures 
took place, which have hardly been fully made up 
for yet. Indeed, sixteen pages of this work are 
devoted to a description of what amounts almost to 
a reconstruction of part of the barrages since 1884. 

Irrigation by the summer water, when the Nile 
has salts in excess, renders land particularly liable 
to accumulation of salts, so that drainage and land 
reclamation are of extreme importance in Egypt. 
Neglect of this soon causes land rendered fertile by 
irrigation to become first salt, then sterile. Several 
instances are given, e¢.g., the lands bordering the 
lakes in the north were formerly known as the 
‘* choice lands,” covered with wheatfields and vine- 
yards, and densely peopled : these are now desert. 
A whole chapter (27 pages) is devoted to this 
subject. 

An interesting chapter is given to the Wady 
Rayan project. The Wady Rayan is a singular 
depression, a dry lake in fact, in the Libyan Desert, 
covering about 171,600 acres at high Nile level, and 
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about 130 ft. deep, apparently the ancient Lake 
Meeris, close to the fertile valley of the Fayum, 
and is surrounded with low sandhills. It could be 
filled with the surplus water of high flood from the 
Nile by a canal 25 miles long, and would form a vast 
reservoir containing about 5,000,000,000 cubic 
metres of water above the summer Nile level avail- 
able for summer irrigation. The whole project, 
allowing three years for filling the basin through 
the canal, is estimated at 2,000,000/. Should this 
project be successfully carried out, it will provide 
summer irrigation for 300,000 acres. Great credit 
is dueto Mr. Cope Whitehouse, the pioneer of this 
scheme. 

An interesting account is given of the corvée or 
system of forced labour employed from time 
immemorial in the annual clearance of canals, 
strengthening of dykes, and watching banks during 
the flood. The system led to great abuses both public 
and private. So much hardship fell on the 
peasantry, and the real work obtained was so inade- 
quate, that on the introduction of European super- 
vision arrangements were made in 1881 for granting 
exemption from service on payment of a tax. The 
first result of this was that the wealthy procured 
exemption for their retainers, so that the hard- 
ships of the personal service fell more severely than 
ever on the peasantry. The system has _been 
somewhat improved since; but it is still, in its 
practical working, a process of great and (judged by 
Western standards) intolerable hardship to the 
poorer classes. n y 

Besides the above there are interesting chapters 
on the Nile in flood, engineering details, duty of 





water, agriculture, administration, and canal law, 
and several useful appendices. 

The work is handsomely got up, and is illustrated 
by 26 plates in colours ; the clearness of the maps 
is much helped out by this use of colours. A paged 
list of the plates is much wanted for reference 
whilst reading. 

The work is preceded by an introduction (18 pp.) 
by the Inspector-General of Irrigation in Egypt, 
Lieut.-Col. J. C. Ross, R.E., C.M.G. (himself an 
Anglo-Indian irrigation engineer,) which is both 
a good réswmé of the book and an excellent critique. 
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Der Vogelflug als Grundlage der Fliegekunst Ein Beitrag 
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The Forth Bridge in its Various Stages of Construction, 
and Compared with the most Notable Bridges of the 
World. By Puiie Pumurrs. Edinburgh: R. Grant 
and Son. 








THE FORTH BRIDGE. 

In our two-page plate this week we give a view of 
the Forth Bridge, as seen from the south-west, engraved 
from an excellent photograph taken on October 9 b 
Mr. Philip Phillips, of the Forth Bridge works. It 
will be remembered that the first of the connect- 
ing spans was only completed on October 10, so our 
plate represents the bridge on the previous day, but 
as no change in the shape of the structure was caused 
by the completion of the work, our engraving may 
be taken as a true representation of the finished 
appearance of the Queensferry span. At that date the 
gap shown in the northern span was 60 ft. wide, but 
this was closed on the Ist instant. This junction has 
caused somewhat more trouble than that on the Queens- 
ferry side, as, when the building out had been com- 
pleted, the gap between the two opposing booms was 
too large to be closed by the hydraulic jacks, being 
4 in. on the day previous to that on which the work 
was finally effected. On the Thursday, however, a 
bright sun had heated up the ironwork, and the two 
booms came together without any extraneous aid, and 
were then bolted together without further difficulty. 
It is stated that the Board of Trade have requisitioned 
fifty locomotives for testing the bridge when completed, 
but such a weight is a mere fleabite of the total load 
carried by the bridge, which has, we believe, been 
more severely tried by the wind load of the storms it 
has already successfully withstood than it can be by 
any possible train load. Still such a test has the same 
soothing effect on the public mind that the word 
‘* Mesopotamia ” had on the old lady, and though in 
the present instance it is entirely superfluous, it is well, 
for the sake of the lay mind, not to omit the formality, 
and the deflections registered will be, moreover, of 
interest to engineers. 





DE NAEYER’S BOILER. 

A NOTICEABLE feature in the arrangements for the 
supply of steam at the Paris Exhibition was the 
extensive employment of tubulous boilers of a great 
variety of types. Amongst these the steam generators 
supplied by Messrs. De Naeyer and Co., of Wille- 
broeck (Belgium) and Lille (France), occupied a pro- 
minent position, this firm having six boilers, rated in 
the aggregate at 2000 horse-power, installed adjoining 
the Avenue de Lamotte-Picquet, and supplying steam 
for the use of the engines in the Machinery Hall, while 
a seventh boiler—of 200 horse-power—was used by the 
Syndicate for Electric Lighting, and an eighth—shown 
partially set---was exhibited in the Belgian Section of 
the Machinery Hall. Messrs. De Naeyer’s boilers differ 
in their proportions and in the details of their setting 
to suit various conditions of installations, but they are 
similar in their essential features, and the engravings 
which we publish on the present and opposite pages 
will clearly explain their construction. 

he particular boiler shown in our illustrations is 
one with 252 square metres (2712.5 square feet) of 
heating surface, and built up of tubes 4 metres 
(31 ft. 14 in.) long. As will be seen from our engravings, 
these tubes are slightly inclined, and are fixed at 
their ends into boxes which are of such section that 
their tops and bottoms are horizontal (so that the boxes 
are built up on each other vertically), while the nozzles 
on them are inclined to suit the angle of the tubes. 
The boxes in one horizontal tier are connected to those 
abeve and below them by connections arranged as 
shown on the right-hand halves of Figs. 2 and 3. 

The nest of inclined tubes is inclosed ina brickwork 
chamber having a roof composed of brick arches turned 
between iron beams, while above this chamber is 
placed a large cylindrical drum, as shown in Fig. 1. 
At the front end this drum is connected to the collect- 
ing box, to which the upper row of tubes is coupled, 
the connection between this box and the drum being 
made by a pipe (shown in dotted lines in Fig. 1), which 
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is curved within the drum so as to deliver the mixture 
of steam and water in a horizontal direction just below 
a horizontal partition which extends from the front 
end of the drum for about three-fourths of its length, 
and which is curved slightly downwards at its rear 
end. This arrangement forms a separator, the water 
being deposited and the steam returning above the 
partition to the front end of the drum, where a steam 
dome is placed. 

At the rear end of the drum a connection is made by 
pipes to the bottom of the rear nest of tube boxes, as 
shown in Figs, 1 and 3. It will be noticed in Fig. 1 that 
the pipe making this connection rises a little within the 
drum, and thus a certain depth of water is retained in 
the latter. This affords facilities for the deposition of 
solid matters from the heated water. A mud collect- 
ing drum with blow-off pipe is also provided as shown 
near the rear end of the drum. The feed is introduced 
at the front end of the drum under the partition, but 
above the water-line, as shown in Figs. 1 and2. The 
water is thus steam-heated, and has a chance of de- 
pans solid matters before passing down to the 
tubes, 

From the particulars above given it will be seen that 
the boiler is designed for a continuous circulation in 
one direction, the water passing down from the rear 
of the top drum to the rear set of tube boxes, and the 
mixed steam and water discharged from the front ends 
of the tubes passing up into the drum and being there 
separated in the way we have described. 

The setting of the boiler requires little description, 
as its arrangement is clearly shown in our illustration. 
It will be noticed that by means of collars near the 
centre of the length of the tubes the hot gases from 
the fire are made to pass first upwards between the 
tubes and then downwards to the chimney. 








THE INSTITUTION OF CIVIL ENGINEERS. 

Ar the first ordinary meeting of the session, on Tues- 
day, November 12, the President, Sir John Coode, 
K.C.M.G., delivered an inaugural address, it being the 


first occasion of his occupying the chair at an ordinary - 


meeting since his election as President. After referrin 
to the growth of the Institution, from about six hundre 
when he joined it as a member in 1849, to approximately 
six thousand at the present time, he alluded to the visit 
of the American engineering societies soon after the close 
of the last session, and the ne part taken by the In- 
stitution in their reception and entertainment. 

When considering the question of a topic for his 
address, it appeared to him that the experience gained 
during three Sedathened professional visits to distant 
parts of the British empire might not be unsuitably 
drawn upon, the visits involving journeyings of more than 
75,000 miles, The text of his subject was, ‘ British 
Colonies as Fields for the Employment of the Civil En- 
gineer.” By the term colony was strictly meant a 
country, or portion of a country, inhabited by a people 
who had gone forth from their mother land and had made 
that country their home, though remaining more or less 
directly under the Government of the country from which 
they or their ancestors had originally emigrated. There 
might be said to be British dependencies, held mainly 
for strategic purposes, in which the British element in 
the population was very small, such as Gibraltar, Malta, 
Cyprus, and Heligoland ; dependencies under the British 
Crown chiefly re as trading stations, but also serving 
as coaling stations, and for repairing steamers of the mer- 
cantile marine, or ships of the Royal Navy, such as 
Singapore and Hong-Kong ; colonies which were exporters 
of their own igo on a large scale, such as the West 
India Islands, Mauritius, and Ceylon; and colonies 
proper, as Canada, Australia, South Africa, and New 
Zealand. The keynote to the colonial question was best 
represented by the single word ‘‘ transport.” Wherever 
there was trade, there would of necessity be a demand for 
the means of transport, and where there was a demand 
for the means of transport, there would be found a need 
for the works of the civil engineer. Whilst the popula- 
tion of the world had increased by a little less than 10 per 
cent. between 1870 and 1880, the increase in transport 
within the same period had been fully 53 per cent. The 
connection was obvious between transport and the several 
engineering works comprehended under the construction 
of railways, tramways, roads, canals, harbours, docks, 
steamships, locomotives, bridges; viaducts, aqueducts, 
tunnels, water works, gas works, sewage works, and irriga- 
tion channels ; breakwaters and lighthouses might be in- 
cluded within this same category, and he ventured to 
affirm that this factor of transport pervaded the domain 
of electric telegraphy. Harbours and docks assumed a 
special importance in connection with our colonies. As 
respected external trade, they formed the terminal links 
of the great chains of communicatior. which served to 
bind them to the mother country. As regarded our 
larger colonies, the practice had been to extend the roads 
ond railways from the seaports back into the interior, 
with the result that the land lines of communication 
parallel to the coast had been as yet but little developed, 
and much the larger proportion of the traftic between 
different parts of the same colony was sea-borne. Hence 
in most of our colonies, harbours and navigable rivers 
assumed greater importance in the matter of transport 
than was generally assigned to them in the mother 
country. 

Dealing next with the means of reaching the colonies, 
the question of oceanic transport by means of steam navi- 
gation was of paramount importance. The first crossings 





of the Atlantic by steam propulsion alone were accom- 
plished by the Sirius, of 700 tons, starting from Cork, and 
theGreat Western, of 1340 tons, from Bristol, bothreaching 
New York on April 23, 1838, the time occupied by the 
latter vessel having been fifteen days and six hours. It 
was in this same year that the English Government first 
invited tenders for the conveyance of mails to the Ameri- 
can continent by steam, which led to the establishment of 
the Cunard Line, of which the first vessel, the Britannia 
of 1155 tons and 850 horse-power, left Liverpool on July 4, 
1840, and took fourteen days to complete the voyage to 
Halifax. At the present time the passage between Liver- 
pool and New York had been accomplished within six 
days. The Peninsular and Oriental Company afforded a 
striking example of the progress of ocean steam naviga- 
tion between the United Kingdom and the colonies. The 
first contract with the Government for the conveyance of 
inails by sea-going steamers was entered into in August, 
1837, by the company at that time called the Peninsular. 
The steamers ran from Falmouth to Vigo, Oporto, Lisbon, 
Cadiz, and Gibraltar. In 1840, the company was expanded 
into the Peninsular and Oriental, and the mails were con- 
veyed by steamer from England to Alexandria ; in Sep- 
tember, 1842, the service was extended to India ; a fur- 
ther contract was undertaken by the company, in 1844, to 
carry the mails to Ceylon, Singapore, and Hong-Kong ; 
and from March, 1852, a service had been established 
with Australia, and conducted with punctuality, safety, 
high speed, and comfort. Meanwhile the tonnage of the 
vessels had increased from some 600 to 800 fifty years ago, 
to 2500 tons of 2500 horse-power twenty-five years ago, 
and to 6500 tons in the latest additions to the fleet, which 
maintained a regular sea-going speed of 15 to 16 knots an 
hour on the 12,000 miles run from London to Australia. 
This increase of size and power had been specially marked 
within the last five or six years. One result of recent 
improvements in steamship building was a reduction in 
the cost of ocean transport. The cost of the freight of 
heavy goods, such as manufactured iron, say to Sydney, 
a distance of nearly 12,000 miles from England, was 
about 25/. per ton twenty years ago, whereas recently 
it had been as low as 1d. 10s. a ton, or a little more 
than 4d. per ton per mile, and the saving in dis- 
tance by the Suez Canal route, as compared with 
the route by the Cape, was only about one-ninth of 
the whole distance. Sir John Coode then referred to 
two recent examples of modern passenger steamships— 
the Teutonic, belonging to the White Star Line, 582 ft. 
in length, with a gross tonnage of 9685, provided with 
accommodation for 1200 passengers, and, by arrangement 
with the Admiralty, intended to carry in time of war 
twelve 5-in. guns, having a maximum range of over five 
miles. The other example was the City of Paris, belong- 
ing to the Inman and International Steamship Company. 
This was the only vessel which had hitherto made the 
passage between New York and Liverpool in less than 
six days, her mean speed on a voyage in May last having 
been 23.73 statute miles an hour. This vessel was o 
10,500 tons burthen and 18,000 horse-power, kving eight 
times the tonnage and forty-five times the horse-power of 
the Great Western. She had fifty-four furnaces, and her 
boiler tubes exceeded 13 miles in length. With regard to 
the possible future development of steam navigation, the 
question of hydraulic propulsion by jets of water at a 
high velocity was engaging the attention of many engi- 
neers. 

The President then entered into the statistics of the 
chief engineering works which had been, or were being, 
carried out in British colonies, and the scope which 
existed in those colonies for the future employment of 
civil engineers, giving their position, general configura- 
tion, and physical features, area and population, climate, 
industrial products, and mineral wealth; and_ public 
works, whether executed, in progress, or contemplated in 
the immediate future. Canada, the largest of the colonial 
dependencies of Great Britain, had an area of 3,610,000 
square miles, of which 140,000 square miles were covered 
with water, and the system of inland navigation was 
the largest in the world. The St. Lawrence alone, in 
conjunction with the great lakes, afforded unbroken 
water communication to Port Arthur and Duluth 
from Liverpool. The total length of railways in the 
Dominion was about 14,000 miles, and the area of 
territory in the Dominion per lineal mile of rail- 
way was in the proportion of 258 to 1. Although 
completed thirty years ago, the Victoria Bridge across 
the River St. Lawrence still remained one of the finest 
engineering works of the last half century ; and the Ship 
Canal in the St. Lawrence, 274 ft. deep, completed twelve 
months ago, had a very important bearing upon the 
commercial prosperity of the Dominion, enabling mer- 
chant steamships of the largest class to reach Montreal. 
Two large graving docks had been constructed, one at 
Esquimalt, in British Columbia, and the other at Halifax, 
in Nova Scotia, while a ship railway, 17 miles long, was 
being laid for the transport of vessels across the isthmus 
which connected Nova Scotia with New Brunswick. In 
the West Indies, the harbour of Castries, in St. Lucia, 
had been selected as the chief coaling station for the 
British fleet. When finished, the depth of water at low 
tide alongside the quay would be 27 ft. ; the harbour 
would become of very great importance in the event of 
the completion of the Panama or the Nicaragua Canal. 
In Europe, Heligoland was the smallest of the British 
possessions, its area being about } square mile, and 
Gibraltar, Malta, and Cyprus within the Mediteranean 
Sea, were held for strategic purposes only. In Southern 
Africa there were at the present time only two British 
colonies, the ‘Cape Colony” and “ Natal.” The Imperial 
Government had just granted a charter to the British 
South African Company, to develop the resources of a 
tract of country four times larger than Great Britain, 
northward of the Cape Colony, to be called “ British 








Zambesia.” The public works of Cape Colony comprised 
about 1700 miles of railway, being one lineal mile to 126 
square miles of territory ; harbours, a breakwater, and a 
graving dock at Table Bay; two iron jetties, together 
about 1700 ft. long at Port Elizabeth, in connection with 
the general railway system of the colony; and a break- 
water and training banks at East London. Of the colony 
of Natal, more than four-fifths of the population were 
Zulu Kaffirs. Therailway mileage was 220 open, equiva- 
lent to one mile to every 86 square miles of territory. In 
Ceylon, the most noticeable feature was the growth of 
the tea industry, which had increased, from the insig- 
nificant production and export of only 15]b. sixteen 
years ago to 32,500,000 lb. in 1888. Of railways, 
which were all owned and worked by the Government, 
there were 180 miles, or one lineal mile of railway for 
each 137 square miles of country, upon which the net 
profit had risen to nearly 11 per cent. on the outstanding 
capital. The harbour of Colombo, 500 acres in extent, 
sheltered by a breakwater 4200 ft. long, was being 
deepened to 28 ft. and upwards. At Singapore, the 
capital of the Straits Settlements, a sea-wall 3000 ft. long 
was in course of execution, and at Hong-Kong, which like 
Singapore was the emporium of a large trade, a sea-wall 
rather more than 1? miles in length, and founded in about 
30 ft. of water, was about to be constructed parallel to 
and 250 ft. seaward of the existing wall. An area of 
about 60 acres would be reclaimed between these walls, 
whereon high-class buildings would be erected. In New 
Zealand 1750 miles of railway had been completed up to 
the end of March, 1888, giving one lineal mile of railway 
to 59 square miles of territory. Breakwaters and train- 
ing banks were being constructed for the improvement of 
the entrance of the River Buller at Westport, and similar 
works were in progress at Greymouth. A new graving dock 
had lately been completed at Auckland, 500 ft. long and 
80 ft. me ty with a depth of 33 ft. of water over the sill at 
spring tides. Otago Harbour entrance had been improved, 
and a harbour created at Lyttleton, near Christchurch, 
inclosing an area of about 112 acres, with jetties and 
wharves having a length of berthage of 11,000 ft., with 
lines of railways in connection with the general system of 
the island. The depth of water within the harbour varied 
from 19 ft. to 25 ft. atlow water. In Tasmania 440 miles 
of railway had been opened at the end of 1887, being one 
lineal mile of railway to 55 square miles of country. Sir 
John Coode then referred to Australia, treating it first as 
a whole, and afterwards dealing separately with the five 
colonies into which it was divided. It was about six- 
sevenths of the size of Canada, and only about one-fifth 
smaller than the continent of Europe. An index of its 
magnitude was to be found in the size of the catchment 
basin of the River Murray and its tributaries, the area 
of which was 510,000 square miles, or nearly six times 
greater than Great Britain. In Western Australia, 
with a population of only one inhabitant to 25 square 
miles, there were 450 miles of railway, or one lineal 


f| mile for each 2375 square miles of territory. In South 


Australia, at the end of 1888, there had been con- 
structed 1820 miles of railway, or one mile to 496 square 
miles of land. At Port Adelaide there was a total wharf 
frontage of about 13,000 ft., and the channel leading up 
to the port from the sea had been deepened from 94 ft. 
to 22 ft. at low water. The works for the water supply 
of Adelaide were of a very extensive character, and when 
completed would include a storage reservoir of 2,760,000, 000 
gallons capacity. Victoria, the smallest colony in Aus- 
tralia, had 2200 miles of railway in operation at the end 
of 1888, being one lineal mile to 40 square miles of area. 
As an instance of the wonderful growth of the city of 
Melbourne, the capital of the colony, the President stated 
that little more than fifty years ago a corner plot of land, 
near the centre of the city, was sold from a tree stump as 
a rostrum for 45/., and that the same plot, with the build- 
ings upon it, had just been valued at 498,500/. Until 
recently, the navigation from the bend of the bay, by the 
River Yarra Yarra to the city, a distance of 6? miles, 
was through a narrow tortuous channel. This had been 
greatly improved by training works and the cutting of a 
canal, and the navigation was now through a channel 
53 miles in length, and when completed would have a 
depth of 20 ft. and bottom width of 150 ft. The storage 
— of the Yan Yean reservoir, for the water supply 
of Melbourne, was 6,400,000 gallons, the expenditure on 
the system had exceeded 2,500,000/., and further works 
were in progress. Irrigation on a large scale had been 
fostered by the Government of Victoria, the area in- 
tended to be irrigated amounting to nearly 1,250,000 
acres. In New South Wales, at the end of 1888, 2160 
miles of railway were open, being one lineal mile to 144 
square miles of country. The length of the great bridge 
over the Hawkesbury River, which formed the last link 
in the continuous railway system between the po 
cities of the four colonies of South Australia, Victoria, 
New South Wales, and Queensland, was 2900 ft. be- 
tween the abutments, and the foundations of the 
several piers, six in number, were carried to depths vary- 
ing from 101 ft. to 162 ft. below high-water level. The 
President then referred to the recently constructed drt 
dock on Cockatoo Island, in the harbour of Sydney, 
600 ft long and 84 ft. wide, to the Macquerie lighthouse 
at the entrance to Port Jackson, to the water supply of 
Sydney, and to the works at Newcastle at the mouth of 
the Hunter River, the great coal shipping port of the 
colony. In Queensland the returns up to the end of 1887 
showed that 1770 miles of railway were open, or one 
lineal mile to 378 miles of area. River improvements had 
been effected in the channel leading up to Brisbane, at 
the Fitzroy River from the sea up to the town of Rock- 
hampton, at the entrance of the Pioneer River, and also 
at the entrance to Norman River in the Gulf of Carpen- 
taria. As an instance of the mineral wealth of this 
colony, the Mount Morgan mine, near Rockhampton, was 
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now turning out gold to the value of 128,0007. per month, 
of which 28,000/. went in working expenses, and the 
balance in dividends to the shareholders. The President 
then observed that the questions naturally arose: 
Whether the colonies had been justified in constructing 
public works ? and whether they were capable of bearing 
the financial obligations they had thereby imposed upon 
themselves? To these questions, he said, circumstances 
warranted a reply in the affirmative; taken as a whole, 
the market value of the public works already executed by 
the colonies would be fully equal to their cost. The 
earlier settlers had in many cases been brought face to 
face with large and pressing demands, for the execution 
of such public works as had been absolutely essential for 
securing ready inter-communication between district and 
district, more especially between the seaboard and the 
interior, involving roads, railways, &c., within their own 
borders, and between themselves and the outer world. 
Further, in not a few instances our colonies had found it 
absolutely necessary to incur a considerable annual ex- 
penditure on subsidies to ocean-going steamships, to 
Insure frequent, regular, and rapid communication 
with the rest of the world. The question whether 
our colonies were capable of bearing their financial 
burdens could only be answered in general terms ; 
but perhaps the most conclusive reply in the affirmative 
was to be found in the readiness with which invitations by 
British colonies for large loans were met in the ‘‘ Money 
Market” of the city of London. It was doubtless not 
overlooked that in the larger colonies vast areas of land 
were yet unappropriated, and formed so much capital in 
reserve. Moreover, in the case of some of the Govern- 
ment lands occupied by squatters, the rentals were sub- 
ject to a percentage of increase periodically. Further, 
the financial position, and consequently the spending 
power of the colonies, was favourably affected by the 
present low rate of interest obtainable for capital in this 
country. Many were now able to raise loans at 33 per 
cent., which not so very long ago found it necessary to 
offer 6 per cent. While our own country had for the last 
300 years been steadily building up a great empire by the 
acquisition of colonial possessions, it was only within the 
last decade that any other European State had taken 
action of importance in the matter of colonisation. It 
was also worthy of remark that, within those portions of 
the world possessing such a climate as to admit of the em- 
ployment of white labour upon out-door operations, there 
was not now a single region of any magnitude available 
for colonisation, and that no inconsiderable part of the 
area of the globe was under the imperial egis of Britain. 
In concluding, Sir John Coode spoke of the capabilities 
and possibilities yet to be developed by the civil engineer, 
whether in the colonies or in the mother country. The 
field was indeed a vast one; great advances had recently 
been made, and were still being made, in every branch of 
engineering. Notwithstanding, he would be rash who 
would venture to prescribe a limit to engineering achieve- 
ments. He was convinced that as long as the present 
dispensation might last, so long would there be a con- 
tinuous progress in the science and practice of every 
branch of labour in the field appertaining to the civil 
engineer. Neither to the engineer, nor indeed to any 
other disciple of natural science, would it seem to have 
been announced ‘‘ Thus far shalt thou go, but no further.” 





THE ABT SYSTEM IN INDIA. 
To THE EpiTor oF ENGINEERING. 

Si1r,—In the most interesting article on the working of 
secondary railways in your issue of the 1st inst. the Bolan 
Railway is included, on page 521, in a list of railways 
which are being worked with a rackrail. You will 
perhaps kindly allow me to point out that this is an error, 
the real facts ielnw as follows: 

The Indian Government in 1887 ordered from Messrs. 
Rinecker, Abt, and Co., seven miles of treble rackrail, four 
sets of rack switches, four entrance tongues, and two 
locomotives of 5 ft. 6 in. gauge, for the purpose of experi- 
menting with the Abt system of combined adhesion and 
caakaetl Each locomotive, of 50 tons average service 
weight, is able to work a train of 135 tons up gradients of 
1 in 20, and round curves of 600 ft. radius at a speed of 
6.84 miles, or upon pure adhesion sections of 1 in 40 at a 
speed of 11.0 miles per hour, As the first experiments 
were made upon a gradient of 1 in 25, the train load for 
this was fixed at 170 tons and the corresponding pure 
adhesion gradient at 1 in 50. 

In March and April, 1888, some experiments were con- 
ducted on the Bolan Railway with a view to compare the 
Abt locomotives with those of the heavy L class of the 
Indian State Railways. Although the Abt locomotives 
worked heavier trains, the experiments could not be con- 
sidered as in any way conclusive, as the experimental line 
was only one mile long, and the drivers, therefore, had 
not had sufficient opportunity to get acquainted with the 
working of the engines. 

With regard to this matter Major Brackenbury, R.E., 
Under Secretary of the Public Works Department, 
Government of India, wrote to Messrs. Rinecker, Abt, 
and Co., from Simla, July 7, 1888, No. 700 R.C. : 

“ . , . ITamto inform you that the Government 
of India has decided to reserve its opinion on the relative 
merits of the Abt engine until comparisons can be made 
of the actual work of the same on a considerable length 
of line in daily operation, when thé drivers have become 
used to the working of the engine. I am to add that the 
Government also considers that no practical conclusions 
can be drawn from the performance of new engines on a 
short experimental length of iine.” 

And again, Simla, September 5, 1888, No. 883 R.C. : 

“* , . . Iam to state that further experiments are 
contemplated with the Abt apa and that it is pro- 
posed to conduct these at suitable speeds after the 5 ft. 6 in. 


gouge line has been laid through from Hirokh to the 
otal.” 


The matter has rested since ; those interested in it will 
find further particulars in The Indian Engineer of October 
3, 1888, vol. vi., No. 1. 

In Germany and Venezuela four railways have been in 
daily work on the Abt system with great success for some 

ears, whilst five more are under construction in Austria, 
Switzerland, and the Argentine Republic. On six ro 
inclines, also, in Switzerland, Italy, and France, the Abt 
rack is in use as a means of safety. As soon as the orders 
now in execution are completed, 580,000 ft. of rack bars 
will have been already manufactured for working lines on 
the Abt system. 
Yours truly, 
CHARLES FAIRHOLME. 
18, St. Dunstan’s Hill, E.C., November 11, 1889. 





‘NOTES ON BREMME’S VALVE GEAR.” 
To THE EDITOR OF ENGINEERING. 

Srr,—Allow me a few closing remarks on this subject ; 
Mr. Bremme being an interested party himself, always 
writes as of those who call in question, not so much his 
patent as what his patent covers, as having a self-interest in 
the use of his or some other gear, and if assertions and 
strongstatements were convincing, he would dispose of the 
question to his own satisfaction. For myself I have no 
interest for or against this or any other gear, and so have 
no necessity to consult a lawyer. But if the claim which I 
challenge is so ‘‘ obvious and confirmed by facts and evi- 
dence,” why is it there are dozens of steamers fitted with 
‘* the eccentric-rod a lever of the first order, guided by a 
radius-rod,” in engines made south of the Wear? 
He has had every opportunity to go into court to 
enforce this challenged claim. e refers to the verdict of 
the German law courts, but it is not that patent, but his 
English patent No. 2037, 1879, with which we have to do, 
in relation to what has been done in this country before. 

In reference to the technical points. As to the first Mr. 
Bremme is theoretically correct, and it makes me honour 
more Hackworth, the inventor and patentee of the gear 
‘* with the valve-rod connected to the extreme end of the 
eccentric-rod,” and who was the first to point out its 
advantages as asteam distributor. Does Mr. Bremmework 
his valve-rod off the extreme end of the eccentric-rod ? 
As to the second technical point, the strain on the radius- 
rods, which I consider an objectionable feature in this 
gear, my opinion isnot based on ‘‘sentimental impressions, ” 
but on engine-room experience of three 200 nominal horse- 

»0wer engines,examples of which are illustrated in Mr. 

remme’s 1885 circular. This experience was amply con- 
firmed to me by Mr. Milton’s statement in the paper read 
before the N.E.C. Institute of Engineers, also by Rule 7 
of Mr. Bremme’s 1885 circular, which reads, ‘‘ Allow for 
the strain on the radius-rod 2}xthe maximum load on 
valve spindle.” 

One word in reference to Messrs. Ross and Duncan’s 
letter, who state *‘ Bremme’s valve gear is a development 
by combination of previously known elements.” ()uite so. 

e combined Hackworth’s 1876 No. 2 gear—the essential 
feature and claim of which was “ the valve-rod connected 
to extreme end of eccentric-rod”—with Hackworth’s 
‘“*radius-rod ” of 1859 patent, but reversed in relation to 
valve-rod, and yet up to date he ignores the original 
patentee. If the properly proportioned and long radius- 
rod gives such good results, what should we expect from 
one infinitely long as Hackworth’s practically was, his 
traverse path being a straight line? It is a fact that 
Mr. Marshall paid royalty to Mr. Bremme, but this 
should ever be read in connection with Mr. Marshall’s own 
statement at the discussion on Milton’s paper. 


Yours truly, 
November 12, 1889. ENGINEER MANAGER. 





To THE EpitoR or ENGINEERING. 

Srr,—I notice that Messrs. Ross and Duncan, in a 
letter under the above heading published in yours of last 
week, describe the ‘‘ Bremme valve gear” as a ‘‘develop- 
ment by combination of previously known elements.” 

Such a description appears to me very erroneous and 
misleading, er I should feel obliged if you will allow me 
to correct it. 

In the sketches annexed to ‘‘ Notes on Bremme’s Valve 
Gear ” published by you, October 11, Fig. 1 represents 
the ‘‘ Bremme gear ” and Fig. 4 the Hackworth gear con- 
taining the ‘‘ previously known elements ” as they existed 
before Mr. Bremme undertook to develop and combine 
them. 

Now it may be safely assumed that any one competent 
to judge such things, on reading Messrs. Ross and Dun- 
can's description, would expect to find the undeveloped 
elements in amore or less crude and unworkable condition, 
and he would also be prepared to see the same or similar 
elements refined, perfected, and combined together in 
some new manner and in such a way as would render 
complete and efficient what had previously been imperfect 
or badly adapted for the purpose intended. 

hat then would be his astonishment on discovering. 
as he would do on examining the two figures, that instead 
of this being the case, the undeveloped and uncombined 
elements had already been fully developed and combined 
by Hackworth into a hee practical and efficient 
gear, and that so far from Mr. Bremme having contri- 
buted anything toward such a result, he had developed 
nothing, improved nothing, introduced nothing, and 
taken away nothing ? 

It is idle work for Messrs. Ross and Duncan, or any one 
else, to contend that Bremme’s lig. 1 is a development of 
Hackworth’s Fig. 4. Piece for piece, joint for joint. 
motion for motion, each and all of the parts are identical 





and the same in number in the two figures, and the pecu- 


liar motion given to the slide valve is also the same in 
th. The contrary zositions of the sling link in relation 
to the valve-rod— the only difference in the two figures— 
do not in the least affect the principle of the gear. Such 
contrary positions give contrary motions to the slide- 
valve, or necessitate opposite positions for the eccentric 
upon the crankshaft, if the valve is to be moved in the 
same direction ; but they have no other effect, and it 
would be nothing less than absurd to contend that Hack- 
worth’s Fig. 4, in which the sling link is outside the 
valve-rod and the eccentric on the crank-pin side of the 
shaft, consists of undeveloped and peacemel oot elements, 
and that Bremme’s Fig. 1, which has the position of those 
two parts reversed, is a development of those elements by 
combination, seeing that the motion given to the slide- 
valve is precisely the same in both cases. 

In previous letters I have pointed out that Mr. 
Bremme’s claims depend entirely upon this shifting of 
the sling link from one side of the valve-rod to its other 
side, and from the very little he has condescended to say 
in reply, he appears to rest the validity of these claims 
upon the fact that Hackworth did not expressly illus- 
trate his invention with the sling link in both positions. 

But if he did not so illustrate it he fully covered all 
such variations by stating that he did not confine himself 
to the precise details or arrangements described “‘ as many 
variations may be made without deviating from the prin- 
ciple or main features of my invention,” which he most 
lucidly sets forth as follows : 

** The arrangement and combination of machinery for 
deducing two motions from one eccentric, one motion for 
working that which is termed the lead of the slide valve, 
and the other motion at right angles with the former, 
whereby I obtain a variable expansion and reverse 
motion. The full quota of motion from each being ob- 
tained independently the one from the other, whilst the 
eccentric-rod maintains one general centre line, only 
deviating therefrom by an equal oscillatory motion 
on each side of the centre line, from which oscillatory 
motion the motion of the valve is derived.” 

Nothing can be more explicit than this description of 
the main features of Hackworth’s invention, and 1 cannot 
conceive it possible for any one to successfully contend 
that it does not as accurately and as fully describe 
Bremme’s Fig. 1 as it does Hackworth’s Fig. 4, and if 
-— be the case it follows that Fig. 4 is an anticipation 
of Fig. 1. 

Even if it be assumed that Hackworth’s omission to 
illustrate the sling link in the Fig. 1 position deprived him 
of the sole right to such a use of it, Mr. Bremme is 
equally debarred from claiming it, and from precisely the 
same cause, that is, he has not illustrated such an arrange- 
ment in his own specification or inserted in its text a 
word of any kind having the least reference to it. 

Yours faithfully, 
WALTER Payvon. 

Richmond, November 12, 1889. 





ON THE ACTION OF SAILS. 
To THE Eprtor or ENGINEERING. 

Str,—Those who have joined in the discussion con- 
cerning “‘ the action of sails,” including Mr. ‘* W. H.” 
in your last issue, seem constantly to evade the important 
point, which is a correct understanding of the action of 
these appliances. 

Wrong theories lead to wrong constructions, therefore 
correct theories are most important. As formerly men- 
tioned, a close-hauled sail, a blade of a propeller in air 
or water, &c., all act in a similar manner, namely, by 
creating a rarefaction in front of themselves by which 
the thrust is created (by means of the “‘ suction” and the 
‘centrifugal force”). But the rarefaction has been quite 
unnoticed in treatises on propulsion by sails and other 
propellers, and this omission explains perhaps the slow 
progress in improvements on the sails and the rig of 
ships; and the omission in regard of revolving propellers 
has imhued people with wrong notions. What should 
have been called ‘“‘the rarefaction,” and considered as 
essential for the action of a propeller, has been called 
‘the slip,” and until lately been considered as a loss. 

Very Hicely a Frenchman may have driven a boat on 
the Seine by means of an air propeller, but has he proved 
why it, theoretically, is more efficient than the water 
propeller, and that it takes up the energy of the natural 
wind power? It is only these last points which are of 
interest in the theory of propulsion. 

Yours obediently. 
H. C. Voer. 





PackinG Ring vor Sturry Pumps: Erratum.—By a 
printer’s error the address of Mr. J. S. Warburton, the 
inventor of this packing, described in our last issue, was 
given as 45, New-road, Grays, Essex, instead of 49, New- 
road, Grays, Essex. 





ANOTHER GREAT AMERICAN BripGE—A bridge just 
thrown over the Thames, at New London, Connecticut, is 
about halfa mile north of the Union Station at New London, 
Connecticut, and crosses the Thames at its narrowest 

int. The entire superstructure of the bridge is of steel. 
The draw is 503 ft. long. Two clear passage ways of 
225 ft. each are afforded for vessels. The draw is flanked 
on either side by spans of 310 ft., and there are two other 
spans at either A.» of the river at 150 ft. each, making 
the total length of the superstructure 1423 ft. The depth 
of the water where the foundations of the abutments and 
piers are placed, ranges from 5ft. to 57 ft. at low water, 
and the depth of soft mud and penetrable clay mixed 
with shells is from 10 ft. to 80ft. ‘Three of the piers upon 


which the bridge rests have depths of water and mud of 





130 ft., 128 ft., and 103 ft. respectively. 
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ENGINEERING NOTES FROM NORTH- 
WESTERN INDIA. 
DE.uHI, October 21, 1889. 

Tux question of the five years’ tenure of office by the 
Chief Secretary to the Government of India for Public 
Works appears to have been settled, as such things 
often are, by a compromise—which satisfies neither 
party and unfortunately fails at the same time to meet 
the difficulty in the face. Cotermity of the secretary 
and the minister has obvious advantages, but an ex- 
tension of one year to a particular officer as a special 
case settles nothing, and is in fact calculated merely to 
irritate those whose promotion it defers. The idea now 
on the carpet at Simla is to devote 500 lacs of rupees 
a year to railway extensions. The sum, which with the 
rupee at par would be five millions, will at present 
rates of exchange only yield two-thirds of that figure, 
and is certainly not too much capital for a country 
with 300,000,000 of inhabitants to spend. Unfortu- 
nately all experience shows that such plans are never 
carried out, wars and famines tend to hurry on rail- 
way works regardless of cost at one time and the 
financial difficulties that follow these episodes, provoke 
only attempts at economy in the intervals between 
extravagant spurts. 

The old question of State v. Company agency for 
building and working the new railways exercises the 
newspapers, and it seems hardly too much to say that 
the editors are all one side and the arguments on the 
other. It goes without saying that would-be projectors 
are very much in favour of private companies, and a 
majority perhaps of State railway engineers find that 
their immediate personal interests lie that way. Some 
years ago, when State railway construction began, the 
surplus engineering talent of the old companies was 
absorbed by the department which has now for many 
years had a monopoly of experience in Indian railway 
making. Whoever in fact finds the money, the Public 
Works Department must find the men, and as com- 
panies will pay them more and give them a freer hand 
than is possible in a Government department—the 
engineers, or at least the more ambitious ones, lean as 
matter of interest to companies. 

If, however, Government men can alone do the work 
it is not clear that they can’t and won’t do it even 
more cheaply and well for Governinent account ; and if 
Government is to guarantee that the shareholders shall 
not get less but may get more than the rate of interest 
at which Government can now borrow, the case for 
companies as constructors rests mainly on the fact that 
once a company has raised its capital and started its 
works operations go continuously on to the end ; while 
with Government concerns money is doled out year by 
year in portions that depend much more on the 
exigencies of each year’s budget than on the amount 
that can be profitably devoted to the work. If the 
Government of India will, so to speak, place the 
required capital for each railway it undertakes, defi- 
nitely at the credit of its chief engineer for expenditure 
as fast as it can be profitably employed without refer- 
ence to the seasons of the financial year, the greatest 
blot that now exists will be removed and State agency 
may best be trusted to construct our new railways. 
As to working open lines the case is perhaps different. 
Nothing can . said against the ability and integrity 
of the Revenue Branch of Government Service, except 
that it is too much trammelled by rules and precedents. 
Asa matter of fact, it is not all the success that could be 
wished, and companies alone seem so far to possess the 
secret of delegating enough power to open line agents. 
Among many concerns that are admirably well managed 
perhaps the two very best at present are companies 
whose chief agents and quite half of whose managerial 
staffs have been borrowed from the State. What is 
wanted seems to be an organisation like that in Austro- 
Hungary, in which working companies run the lines 
that the Government lays down. The mere fact that 
the Government makes them, insures that the whole 
country is fairly supplied with facilities, and that two 
lines are not laid down in places where one would 
suffice. 





Mexican Rattway Extension.—The final surveys have 
been made for a branch line from Ometusco, a station 
on the Mexican Railway, 42 miles from Mexico, to 
Pachuca, the centre of a great mining industry. The 
length of the extension is about 30 miles. The works have 
been commenced, and rails and steel sleepers have been 
ordered in England and will be sent out before the close 
of this year. The line is expected te be carried out at 
a moderate cost. 





AMERICAN Coat IN Evrorr.—The Philadelphia and 
Reading Railroad Company is reported to be perfecting 
alans for exporting anthracite sual to European markets. 
Samples have been prepared and will be shipped to 
Antwerp. The high cost of this coal laid down on the 
European continent will, it is admitted, however, prevent 
any but the wealthier classes from becoming consumers 
of it. The price, it is said, will range from 8 dols. to 
10 dols, per ton. Similar action is reported to be contem- 


plated by large American coke operators who, it is stated, 
anticipate developing some trade in this product with 
English iron manufacturers 





THE THORNEBURRY 


In our last issue we made a brief reference to 
the Thorneburry miner’s lamp, and now we sup- 
plement it with the illustration on the present 
page. The fuel of the lamp is heavy petroleum 
oil having a flashing point of 250 deg., and it is 
burned under a cone of the familiar form which 
obtains in paraffin lamps. The whole of the air 
supply is delivered into this cone, and most of 
it passes through the slot in the top, making a 
sharp draught which steadies and brightens the 
flame. The illumination afforded is from 1 to 14 
candles, or three to four times that of a modern 
safety lamp, a most valuable feature, as the 
miner’s ability to detect dangerous spots in the 
roof depends to a great extent upon the amount 
of light at his command, The wick can be raised 
and lowered by a pinion and milled disc in the 
usual way, but as the gas given off by the oil 
does not Econ in actual contact with the wick, 
the latter needs very little adjustment and need 
not be disturbed for hours. 

Referring to the illustration it will be seen that 
the oil reservoir forms the base of the lamp, and 
is screwed into the ring b. This ring is connected 
to an upper ring by a number of columns d, one 
only of which is seen in the view. Between the 
two rings there are fixed two concentric glass 
cylinders e and f, so secured that they are not 
disturbed when the lamp is taken to pieces for 
cleaning. ‘To the top of the upper ring is screwed 
the chimney and its case. The air to support 
combustion enters through holes in the upper ring 
and passing the gauze screen v travels downwards 
between the two glass cylinders ¢ and f. At the 
bottom it passes through a ring of gauze g', and 
then through perforations in the base b, after 
which it ‘enters the cone. The products of com- 
bustion rise up the chimney / and escape through 
penn at the top of the case, first passing 
through the gauze cone’. This latter, however, 
is not necessary for safety. The lamp is self- 
extinguishing in an explosive mixture, the gas 
and air entering the lamp cone being ignited by 
the flame and consumed before it reaches the 
chimney. Both the lamp flame and the ignited 
sas are automatically extinguished by the after 
- or carbonic acid gas, which is produced in 
the cone by the ignition of the explosive mixture. 
Hence it is obvious that the outer gauze inclos- 
ing the chimney is not necessary for the safety 
of the lamp, but is only an additional protection 
in case of an accident to the bottom gauze ring. 

The top part of the lamp is locked by a bolt 
which stands over the pin p. So long as the 
latter is in position the bolt cannot be withdrawn. 

The pin p is again locked by a bayonet joint 
having a part which can be padlocked or rivetted 
to the oil reservoir. When the locking is com- 

lete the lamp cannot be opened without detection 
by any ingenuity. 

The lamp has been tested by Sir Frederick 
Abel and Professor Dewar, who report that they 
have conducted a series of laboratory experiments 
with it, and have witnessed practical trials, 
which were carried out at the Aldwarke Main 
Colliery by Mr. Rhodes, in an apparatus of the 
same character as was used by the last Royal 
Commission on Accidents in Mines. They saw 
the lamp tested in explosive gas mixtures, the 
velocity of the current being in some experiments 
as high as 50 ft. per second, or 3000 ft. per 
minute ; both horizontal and inclined currents, 
upwards and downwards, were used. In all instances 
the lamp was extinguished within a very few seconds 
after the explosive gas current was established, and on 
no occasion during the course of the experiments was 
the combustible gas mixture within the lamp seen to 
burn. The lamp, therefore, fulfilled the conditions, 
even under abnormal circumstances, essential to safety 
in mines, as laid down in the Mines Commissioners’ 
Report. A light of uniform power, which could be so 
regulated as to equal from 1 to 14 candle-power, was 
maintained for many hours with mineral oil of 
high flashing point, which, in regard to safety, is not 
inferior to the animal or vegetable oils used, or to the 
mixture prescribed by the Mines Commission. 

In regard to simplicity of construction the lamp com- 
pares favourably with many of the later and more 
efficient forms of safety lamps, and the several parts 
are readily maintained in a thoroughly clean and 
efficient condition. 

The lamp, as at present constructed, is somewhat 
larger and heavier than the more modern lamps in use. 
At the same time there are lamps, especially electrical 


lamps, decidedly larger and heavier than the Thorne- | 


burry lamp. 
The makers are the Thorneburry Miner’s Lamp Com- 
pany, Limited, of 85, Gracechurch-street, London, 
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MINERS SAFETY LAMP. 
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| A Fast Freicut Tratn.—Twelve days from the Pacific 

to the Atlantic is good time for a freight train, yet it is a 
result which has lately been accomplished. A special 
train loaded with hops for London, England, left 
Puyallup, Washington Territory, September 18, and 
reached Baltimore September 30. 
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PreRMANENT Way oN THE Mexican Rattway.—About 
| 44 miles of 65-Ib. steel rails have been replaced by 82-Ib. 
| steel rails on the Chiquibuite incline on the isiean 
| Railway. Some 30 miles of steel sleepers have also been 

laid and are giving excellent results. The road bed laid 
with them is stated to he exceptionally good; while it is 
maintained at much less cost than before. The whole 
length of line laid with steel sleepers upon the system at 
the close of June, 1889, was 77 miles. 





AN OrrictaL Restenation.—The Queensland engineer 
| for harbours and rivers (Mr. W. D. Nisbet) recently ten- 
| dered his resignation to the Colonial Government, owing 
|to urgent private business compelling him to return to 

England. Mr. Nisbet found it necessary to resign his 
| —s owing to the fact that he required to be absent 
rom the colony for at least two or three years. The 
xovernment accepted his resignation with regret, and in 
| consideration of his long and valuable services decided to 
ant him twelve months’ leave of absence on full pay 
| from October 1, 1889. At the expiration of his leave Me, 
| Nisbet will retire from the public service 
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its outside width across the central transverse girders 
is 18 ft. 2.12 in. ; the width across the end transverse 
girders is 17 ft. 2.30 in.; the greatest height of the 
structure is 4 ft. 10 in. above the circular rail path, 
6 ft. 3 in. above the bottom of the slight recess formed 
to receive it, 9 ft. 10 in. above the floor of the central 
pit in which the cast-iron bearing is placed. Two 
men working on the bars placed at the ends of the 
turntable can turn it with ease when fully loaded by a 
locomotive and tender. 

The rolling path, which is 56 ft. 9in. in diameter, is 
formed of double-headed rails fixed in chairs of a 
special pattern where the rails converge around the 
turntable pit, and in ordinary chairs between the lines 
of way. ‘The special chairs are of cast iron on a cast- 
steel bedplate 6ft. 10in. long, the whole weighing 
1210 lb. ; this constitutes a very solid base and renders 
any variation in gauge impossible. Four of the chairs 
on each of the steel bedplates are used to carry the 
ends of the converted lines of rails; the five other 
chairs carry a length of 6 ft. 10in. of the circular rail 
path. ‘The ordinary chairs, as well as the special ones, 
rest on a timber curb forming the boundary of the 
turntable path, 9.3 in. high, 11.8lin. wide; this curb 
is bolted down to a masonry foundation 13.8 in. wide. 
The turntable pit, or rather recess, is only 16.9 in. 
deep, measured from the top of the circular rail path. 
The central pit is considerably deeper, being 13 ft. 1 in. 
in diameter and 3 ft. 7.9in. deep. The credit of this 
turntable is due to M. Lelardeux, inspector of mate- 
rial and traction ; the details were worked out under 
the direction of M. Ernest Polonceau, engineer-in-chief 
of material and traction on the Paris-Orleans Railway. 
The turntable was constructed by the Société de 
Comentry-Fourchambault from plans furnished by the 
company. 





NOTES FROM THE NORTH. 

Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Much interest and anxiety 
was again shown in the iron market last Thursday, and 
prices were further advanced. The price of Scotch iron 
was irregular, and at one time it had advanced 10d. per 
ton, though at the close it was 4d. per ton under the top 
price, leaving a gain of 6d. on the day. Cleveland iron 
ran ahead of Scotch, the warrants being very scarce. 
The quotation touched 60s. 3d. cash per ton, the close, 
however, being 60s., or a gain of 1s. onthe day, and 7d. 
yer ton above the price of Scotch iron, whereas at the 
beginning of the year Scotch stood 7s. per ton above the 
price of Cleveland iron. Never on any former occasion 
was the price of Cleveland higher than that of Scotch 
iron, although in the year 1873 the two were on an 
equality as to price, but at that time there were strikes 
and other exceptional circumstances in operation. The 
movement in hematite iron last Thursday was somewhat 
dull, the closing price, 71s. 9d., being only 14d. higher 
than that of the previous day. Over the week the ad- 
vance in price was 3s. 6d. per ton for Cleveland, 2s. 4d. 
for Scotch, and only 1s. 3d. for hematite iron. The 
settlement prices at the close in the afternoon were— 
Scotch iron, 59s. 6d. per ton; Cleveland, 60s. ; hematite 
iron, 71s. 9d. per ton. The market was less excited on 
Friday, and a steadier tone prevailed. At both meetings 
of the “tring” a large amount of business was done in 
iron warrants; and at prices which ruled higher than 
those of the previous day. At the close the price of 
Scotch iron showed again on the day of 6d. per ton, which 
was also the gain on the price of Cleveland, that of hema- 
tite, however, being only 14d. per ton. A lot of realising 
for profits took place during the day, otherwise the quota- 
tions would have gone higher. At the close the settle- 
ment prices were—Scotch iron, 60s. per ton ; Cleveland, 
60s. 6d. ; hematite iron, 71s. 10\d. per ton. The excite- 
ment was renewed on Monday in a very marked degree. 
Holders of iron were very firm in their quotations, as they 
had everything in their favour—large withdrawals from 
the public warrant stores, large shipments during the 
past week, and encouraging trade reports. At the open- 
img in the forenoon buyers were outbidding and vieing 
with each other in strength of lungs in the most excitec 
manner. The first transaction in Scotch iron was done at 
an advance of 9d. per ton on Friday’s closing quotations, 
which was equal to 18/. 15s. on the price of one warrant, 
500 tons. Subsequently the quotations went up to 
61s. 44d. per ton cash in the forenoon, and to 62s. in the 
afternoon, at which price sellers closed. The advance of 
2s. per ton made during the day was equal to an improve- 
ment in the value of stocks held in public hands to 
the extent of 97,600/. in the course of two hours. The 
price mentioned (62s.) was the highest quotation for 
Scotch iron since 1880, and exceeding by 8s. 3d. per 
ton the best price paid during the past eight years, 
including 1888, and 24s. 1ld. above the lowest price 
accepted during that period. Cleveland iron was in some- 
thing like a panic. Those persons who had to buy in 
order to cover sales found holders few and most exacting, 
the smallness of the stock, and the syndicate of buyers, 
put on a severe pressure, and buyers were forced to pay 
as high as 63s. 104d., at which sellers closed, being an 
advance on the day of 3s. 3d. per ton, or equal to 80/. per 
warrant. The price of hematite iron rose 2s. per ton. 
‘The settlement prices at the close were—Scotch iron, 62s. 
per ton ; Cleveland, 63s. 9d. ; hematite iron, 78s. 104d. 
per ton. Yesterday forenoon the iron market was in a 
remarkable position. There was comparatively a small 
business done, yet the prices went up with ‘leaps and 
bounds,” and at the close of the forenoon market Scotch 
warrants were 2s. 2d. ; Cleveland, 4s. 14d. ; and Cumber- 


land hematite iron, 3s. 6d. per ton above the finishing 
quotations of Monday afternoon. In the afternoon there 
was a reaction in prices, which came much sooner than 
many persons anticipated. Scotch warrants declined 
1s, 2d. per ton, Cleveland 74d., and hematite iron 2s. 6d. 
rton. Still there were considerable gains on the day. 
“he closing settlement prices were—Scotch iron, 63s. per 
ton ; Cleveland, 67s. 3d. ; hematite iron, 74s. 9d. per ton. 
Several makes of Scotch special brands were advanced in 
price 2s. Gd. to 3s. per ton. Makers also report an active 
Inquiry, and a liberal business doing at the highest prices, 
chiefly on home account. It is interesting to compare 
the prices of yesterday with those of the same time last 
ear ; 
r Last year. This year. Advance. 


s. d. Be dL gi. «dG, 
Coltness No.1 ... 49 6 75 6 26 0 
Langloan No.1... 49 6 76 6 27 0 
Gartsherrie No. 1 47 6 78 6 31 0 
Summerlee No. 1 49 6 77 8 28 0 
Calder No.1... 49 O 75 0 26 0 
Glengarnock No.1 47 6 75 6 28 0 
Eglinton No.1... 41 6 65 6 24 0 
Dalmellington No.1 42 6 63 0 20 6 
Shotts No. 1 a a ® 75 0 26 0 
Carron No.1... 50 6 76 0 25 6 
Carnbroe No.1... 43 6 62 6 19 0 
Clyde No. 1 ~~ SO 70 0 23 6 
Monkland No.1... 42 6 61 6 19 0 
M. and C. No.3... 40 6 61 0 20 6 


The market was less excited at the opening to-day, and 
as there were few, if any, purchasing orders in brokers’ 
hands, realising brought back the price of Scotch war- 
rants to 62s. bid. per ton cash ; but the price of Cleveland 
was run up to 68s., and hematite iron, opening at 75s. 9d. 
cash, finished at 75s. Businessin Scotch iron was done 
in the afternoon at 62s. 14d. up to 63s. per ton cash. 
There were transactions in Cleveland iron at 67s. 6d. to 
67s. 74d. per ton cash, and in hematite iron at 75s. to 
75s. 3d. per ton cash. The market is now in a peculiar 
state, and it is no secret that those persons who know 
most about the business are the least disposed to risk 
their money in it. At the same the exports of Cleve- 
land pig iron are abnormally heavy, and the stock 
at Middlesbrough is unquestionably decreasing at a 
rapid rate. It is thought that the present relative 
wrices of Cleveland and Scotch iron cannot continue 
un. Consumers in Scotland are now using Scotch 
store iron quite freely instead of Cleveland, and in some 
quarters the notion prevails that as soon as the fear of 
an actual scarcity of the latter is past, either the price of 
Scotch warrants must rise or that of Cleveland iron must 
fall. Last week’s shipments of pig iron from all Scotch 
ports amounted to 9304 tons, as compared with 7304 tons in 
the corresponding week of last year. They included 825 
tons for the United States, 370 tons for South America, 
505 tons for Australia, 297 tons for France, 350 tons for 
Italy, 2170 tons for Germany, 435 tons for Holland, 
smaller quantities for other countries, and 4036 tons 
coastwise. A hematite furnace at Ardeer Iron Works 
was damped out during the past week, and an ordinary 
one blown in at the same works. 'T'wo basic furnaces 
have been put in blast at Wishaw Iron Works. There 
are now 88 blast furnaces in actual operation in Scotland 
against 81 at this time last year. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
972,589 tons yesterday afternoon, as compared with 
980,007 tons yesterday week, thus showing a decrease for 
the week amounting to 7418 tons. 


Shipments of Machinery, &c., from the Clyde.—The 
foreign and colonial shipments of machinery, &c., from 
the Clyde reported last week, included the following : 
Locomotive engines for Natal, valued at 4000/.; barges 
and launches, of the value of 2830/., for Buenos Ayres; 
marine engines, sugar-crushing, gold-extracting, and other 
machinery valued at 15,500/.; blooms, billets, plates, 
bars, sheets, and other steel manufactures, of the value of 
11,600/.; pipes and other castings, plates, bars, sheets, 
tubes, sleepers, wagon frames, and miscellaneous iron 
manufactures, valued at 43,200/. 


Heavy Spanish Iron Ore Imports.—The imports of iron 
ore from ikeo and other Spanish ports during the month 
of October were heavier than for any previous correspond- 
ing month, thirty vessels landing 43,573 tons, an increase 
of 21,479 tons over or nearly double that of October last 
year. For the ten months of this year there is an increase 
in the import of Spanish iron ore over the same period 
last year to the extent of 45,769 tons. All the vessels en- 
gaged in this trade were steamers, fifteen belonging to 
Glasgow. The returns are: 
Month. 
Vessels. Tons. 


Ten Months. 
Vessels. Tons. 


1889 .. 80 48,579 279 393,444 
1888 .. 18 22,100 268 347,675 
1887 . 28 $2,664 281 348,986 
1886 20 21,842 208 246,593 


Clyde Shipbuilding Trade.—This branch of local in- 
dustry still continues to bein a very busy and prosperous 
condition. The output of new shipping, however, during 
last month was considerably under that of the corre- 
sponding month of last year; but that month was quite 
an exceptional one, as it had the largest output in one 
month for years past, even exceeding that of 1883 by 
upwards of 6000 tons. Eighteen vessels were launched 
last month of an aggregate of 31,880 tons. During the ten 
months ending 31st ultimo, the output of new shipping 
on the Clyde amounted to 271,850 tons, which was 40,167 
tons over that of the same period of last year, but still 
54,711 tons less than the output in the corresponding ten 
months of 1883, which has hitherto been the most notable 








year in Clyde shipbuilding annals. The vessels launched 


last month included the Stuttgart, 5200 tons, and various 
other large steamers. There were also no fewer than four 
large steel sailing ships ranging from 1600 tons up to 
2268 tons, one of them being a four-master of 2100 tons. 


New Shipbuilding Contracts.—Messrs. Caird and Co., 
Greenock, have just booked another order from the 
Peninsular and Oriental Steam Navigation Company. It 
is for two large steamers of about 7000 tons each. The 
new steamers are to be fitted with powerful engines, and 
they are to have a high rate of speed. The same firm 
have also contracted to build two steel screw steamers, 
each of 360 ft. in length, for the Maatschappy der Neder- 
lander, of Amsterdam. For the London and South- 
Western Railway Company Messrs. James and George 
Thomson have undertaken to build three fast twin-screw 
passenger steamers for the Channel service. It is said 
that Messrs. Thomson have also taken a contract to build 
a large and powerful steamer for the Orient Line, and 
Messrs Robert Napier and Son are reported to have con- 
cluded a contract to build two twin-screw steamers of 7000 
tons each for the same line. These vessels are to attain a 
speed of at least 18 knots per hour. Mr. John Scott, 

irkcaldy, has got contracts for two new steam trawlers, 
both for Aberdeen firms. They will be fitted with triple- 
expansion engines designed for working a steam pressure 
of 160]b. per square inch. A steam dredger is to be built 
to the order of the Duke of Sutherland by Messrs, 
Alexander Hall and Co., Aberdeen. 


Royal Scottish Society of Arts.—The sixty-ninth session 
of this Society was opened on Monday evening by an 
address from the President, Mr. F. 3B. Imlach, 
F.R.C.S.E. Mr. W. A. Carter, C.E,, the new secretary 
in succession to Dr. E. Sang, subsequently read a paper 
giving his impressions of a day’s ramble through the Paris 
Exhibition. 

Institution of Engineers and Shipbuilders: Graduates’ 
Section.—The new session of this section was opened last 
week by an interesting address from the President, Mr. 
Hugh Reid, of Hyde Park Locomotive Works. His 
remarks were devoted chiefly to a review of the different 
kinds of motor power—mechanical and electrical—in use 
for driving tramway cars. One of the novelties described 
was an invention of Mr. Menzies, of Melbourne, and 
formerly of Glasgow. 

Steelworkers’ Wages.—The Steel Company of Scotland 
have this week made very material advances in the wages 
of several classes of their workmen. Announcements 
eee advances to the other classes will be made in a 
ew days. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Excitement inthe Iron Trade.—A more unsettled feeling 
than that now noticeable in the local iron trade could 
scarcely be imagined. Scarcely a day passes but some 
notification of an alteration in prices is given, and taken 
all round, manufactured descriptions have gone up about 
5s. per ton on the week—marked bars 10s. It is well 
known that there is always a large proportion of orders 
booked under full market quotations. Though many 
large producers of manufactured iron have their books 
filled with indents for genuine requirements, a new 
feature is the rush of merchants to purchase for 
speculative purposes. This is patent, and in South 

orkshire is acomparately new experience when carried 
to the extent which appears to be the case in this present 
revival. Those buying for shipment and home use com- 
plain of the delay occasioned by the fulfilling of these 
speculative orders, and declare that present high rates 
are to a great extent artificial. On the other hand, iron- 
masters point to the fact that their order-books are filled, 
in some instances, until next spring, and they do not care 
whether the orders are speculative or otherwise, so that 
their accounts are promptly paid. They also declare 
that if the present pressure continues, and there seems 
every probability of it, prices will have to be again ad- 
vanced. The short supply of pig, both foundry and forge, 
and the steadilyadvancing rates for thesame, leave makers 
no alternative but to continue increasing rates. Many 
customers who were holding orders back at the com- 
mencement of the week in the hope that there would be a 
relapse, are now glad to get them booked without any 
limit as to delivery. Stocks of pig iron are very low in 
the district, and the output from the blast furnaces is 
taken away almost before it is cool. It is believed that 
two or three of the blast furnaces which for years past 
have been idle, will shortly be blown in, as it is evident 
they can now be worked at a profit, but proprietors are 
waiting until they are assured of the permanency of the 
revival. So far the present high rates have not checked 
the demand, which is daily becoming heavier. 


Prospects of the Steel Trade.—Along with iron, prices of 
steel have been put up, but if anything in a more abrupt 
manner, possibly occasioned by the great scarcity and 
high value of hematite pig. This week 5s. has been added 
to the quotations, bringing a Bessemer billets to 
8/. 5s. per ton ps mame: and super to 10/, 5s., with a noti- 
fication that still further advances may shortly be ex- 
pected. The demand for both Bessemer and Siemens is 
becoming heavier every day, and converters are blocked 
with orders, with work sufticient to last for months to 
come. The steel rolling mills are also running full time. 
Every department associated with the trade is exceedingly 
active. Crucible steel converters are very busy, both on 
home and foreign account, and the prospects of the steel 
trade in the district are of the most encouraging character. 

South Yorkshire Collieries and the Hull Coal Trade— 
Great Inerease of Business.—The official return of the 
quantity of coal sent from the whole of the Yorkshire 





collieries to Hull during last month shows a large in- 
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crease in the tonnage. A remarkable feature of the return 
is the changes which have taken place in the traffic. 
Several of the largest South Yorkshire pits, which usually 
send a good tonnage, now stand in secondary positions. 
The West Riding and Silkstone collieries, near Norman- 
ton, have taken the second place in the list, having sent 
within 560 tons of what has been forwarded from Denaby 
Main, which nearly always heads the list. The return 
shows that during the month 171,048 tons were sent, 
against 150,992 in the month of October, 1888, an increase 
of more than 21,000 tons. In the ten months last past 
there were 1,612,176 tons forwarded, or more by 124,664 
tons than were sent in the first ten months of last year. 
The export trade has been very well sustained. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in October were as 
follows: Cardiff—foreign, 769,186 tons ; coastwise, 95,614 
tons ; Newport—-foreign, 189,670 tons; coastwise, 75,461 
tons ; Swansea--foreign, 72,115 tons; coastwise, 58,474 
tons ; Llanelly—foreign, 10,516 tons; coastwise, 4876 tons. 
It follows that the aggregate coal shipments for the 
month were: Foreign, 1,041,487 tons ; coastwise, 234,425 
tons. The shipments of iron and steel from the four 
ports last month were: Cardiff, 8896 tons ; Newport, 
10,793 tons; Swansea, nil; Llanelly, 700 tons; total, 
20,389 tons. The exports of coke from the four principal 
Welsh ports last month were: Cardiff, nil; Nessa, 
10 tons ; Swansea and Llanelly, nil; total, 10 tons. The 
exports of patent fuel from the four ports last month 
were: Cardiff, 22,182 tons ; Newport, 1020 tons ; Swansea, 
25,324 tons; Llanelly, nil; total, 48,526tons. The aggregate 
shipments of coal from the four ports in the first ten 
months of this year were: Cardiff, 8,463,211 tons ; New- 
port, 2,591,801 tons; Swansea, 1,352,708 tons; Llanelly, 
196,312 tons, or in all, 12,604,032 tons. The exports of 
iron and steel from the four ports in the first ten months 
of this year were: Cardiff, 61,695 tons; Newport, 
115,117? tons ; Swansea, 4573 tons; Llanelly, 4600 tons ; 
or in all, 185,985? tons. The exports of coke from the four 
ee in the first ten months of this year were: Cardiff, 

> 
Lianelly, nil; or in all, 63,313 tons. The exports of 

atent fuel from the four principal Welsh ports in the 
frat ten months of this year were: Cardiff, 227,560 tons; 
Newport, 43,663 tons; Swansea, 281,685 tons; Llanelly, 
nil; or in all, 292,908 tons. 


Nantyglo and Blaina Iron Works Company (Limited).— 
The report of the directors in the financial year ending 
August 31, 1889, states that the net amount received 
by the company from royalties and wayleaves durin 
that period was 29,793/., and for rents from lands an 
houses, &c., 3441/7., making a total of 33,234/. The out- 
nut of coal, &e., for the year was 1,256,385 tons. The South 
Vales colliery, now worked by Messrs. Lancaster, Spier, 
and Co., is realising the directors’ anticipations, and is 
sroducing a substantial increase in the company’s income. 
tee pits, which are being sunk on the property by the 
Ebbw Vale Company, are progressing satisfactorily. New 
houses have been erected upon the company’s estate 
during the past year, and proposals have been made for 
the erection of a further number of cottages so as to 
attract an additional supply of colliers required to work 
the numerous collieries on the estate. After providing 
for fixed charges and applying 50001. in reduction of the 
mortgage debt, the directors have been enabled to dis- 
tribute 3/. 5s. per share for the financial year upon the 
8 per cent. preference shares, a final balance of 13,6560. 
being carried to the credit of 1889-90. 


Cardif.—An average business has been passing in steam 
coal. The best descriptions have made 13s. 3d. to 13s. 6d.; 
good dry coal, 12s. to 12s. 6d. ; and Monmouthshire, 11s. 
to lls. 6d. per ton. House coal has been in good demand, 
and late rates have been firmly maintained; No. 3 
Rhondda has been selling at 12s. 9d. to 13s. per ton. 
Both foundry and furnace coke have been in strong 
demand. There has also been a fair inquiry for patent 
fuel. 


Gloucester and Birmingham Navigation.—The half- 
yearly meeting of the Sharpness and Birmingham Navi- 

ation Company was held at Gloucester on Wednesday, 
Mtr. A. J. Stanton in thechair. The chairman, in moving 
the adoption of the report, congratulated the shareholders 
on the improvement which had taken place in the com- 
pany’s affairs ; tonnages, he stated, had been largely in- 
creased, but there had not been a a increase 
in receipts, owing to reduced charges. The full dividend 
would be paid on all the preference shares, and it was 
proposed to pay a dividend of 1 per cent. for the year on 
the ordinary stock. The total grain imports had been 
241,497 tons, as against 228,840 tons last year, and the 
total wood imports had been 170,885 tons, as against 
117,801 tons. The exports had not, however, held up 
quite so well, the chief falling off being in salt. 


Reopening a Disused Railway.—The Taff Vale Railway 
Company has a branch running from Aberdare Junction 
to Llancairch Junction. This line has not been used for 
several years, but a short time since the Taff Vale Com- 

any served upon the Rhymney and the Great Western 
Railway Companies notices of their intention to exercise 
the running powers granted them in times past from 
Llancairch over the Taff-Bargoed branch to Dowlais. 
The company expects to obtain a considerable portion of 
the Dowlais traffic by this means. 


Gold in Wales.—Speaking at Merthyr the other day, 
Mr. W. Prichard Morgan, M.P., the Welsh gold king, 
stated that he had been recently viewing the country in 
Carmarthenshire, and he saw indications of the existence 
of gold in large and paying quantities. If the country 





205 tons ; Newport, 3380 tons; Swansea, 1728 tons ; 








had been Australasian instead of Welsh it would have 
been ripped up long since. Mr. Morgan added that he 
was determined to make gold mining in Wales pay, if he 
had to spend his last shilling in the attempt. 


Tredegar Iron Company.—A litigation, extending over 
many years, has just been brought to a conclusion, the 
yarties to the suit being Messrs. J. and T. Phillips, of 

ennar, in the Sirhowy Valley, plaintiffs, and the Trede- 
gar Iron Company, defendants. In 1866 the plaintiffs 
discovered that the defendants had committed a trespass 
by extending beyond their own boundary and working 
coal under the plaintiffs’ farm. The plaintiffs put 
the matter into the hands of Mr. T. Plews, of Mer- 
thyr, and an inspection was made of the company’s 
books. It was ascertained and admitted that a certain 
quantity of coal under the farm had been worked, and this 
opened out a series of further inquiries, which resulted 
in finding that the trespass was of considerably greater 
extent. An action was then commenced by Lady Llan- 
over, who stepped in and claimed that whatever was due 
from the company, in respect of the minerals, belonged to 
her as lady of the manor. The question was contested, and 
in the end the Court decided against her ladyship’s claim. 
The point of the plaintiffs’ right to the minerals havin 
thus been established, it was referred to one of the officia 
referees of the Court of Chancery to assess the damages. 
The referee sat at Cardiff and in London, and awarded 
the plaintiffs 96007. Upon this amount the plaintiffs are 
entitled to interest at the rate of 5 per cent., from 1866, 
so that the company will have to pay altogether between 
30,0007. and 40,000/. 





MISCELLANEA. 
Mr. WESTINGHOUSE states that there are wires for 
40,000 incandescent lamps worked on the alternating 
system at Pittsburg. 


On November 12 a presentation was made to Mr. 
George Henry Wall, the manager of Messrs. J. Dew- 
rance and Co., engineers, Great Dover-street, Borough, 
on attaining his fiftieth birthday, by the staff and work- 
men employed by the firm. 


The estimates for carrying on the work of the Navy 
Department of the United States for the fiscal year of 
1890-91 amount to nearly 25,500,000 dols., an increase of 
about 3,000,000 dols. over those of 1889-90, owing to the 
proposed construction of new vessels and the improve- 
ment of navy yards. 


In view of the ensuing session of Parliament the Board 
of Trade has, it is stated, already received over 300 appli- 
cations for provisional orders for the electric lighting of 
various towns in Great Britain, the whole of which, if 
granted, will require the sanction of Parliament next 
session before they can become operative. 


An official return states that during the year 1888 
19,218,481 tons of Belgian coal were brought to the surface, 
representing a value of 162,018,000 francs ; the increase 
over 1887 is 839,857 tons and 14,434,000 francs. The 
number of persons working in the collieries was 103,447, 
and the average wage per head 869 francs. 


The gross receipts of the twenty-three principal rail- 
waysin the United Kingdom for the week ending Nov. 3, 
amounted, on 16,120} miles, to 1,352,735/., and for the 
corresponding peri of 1888, on 16,0004 miles, to 
1,267,015/., an increase of 119} miles, or 0.7 per cent., and 
an increase of 85,720/., or 6.7 per cent. 


Statistics have been prepared showing the number of 
new lines laid in the United States, Canada, and Mexico, 
in 1889, up to October 1. In all, no less than 3,750 miles 
of new track were laid, and of these 3111 miles were in 
the United States, 265 in Mexico, and the remainder in 
Canada. In the latter country no less than 103 miles 
were laid in Manitoba. 


From the annual report of the Western Union Telegraph 
Company of the United States, it appears that more than 
7000 miles of line and upwards of 30,000 miles of wire 
have been added to the system during the last year. The 
number of despatches transmitted was 54,108,326, as 
against 51,463,955 in the previous year. During the last 
ten years the system has increased 115 per cent. and the 
perl of despatches dealt with 116 per cent. 


The Pacific Electrician states that a number of electric 
tram lines fitted up in the early days of electric trans- 
mission of power on failed, though these facts are un- 
known in the eastern States, whose press still refers to 
them in summing up the total mileage of such roads in 
the States. That this should be the case will occasion no 
surprise to those who are acquainted with the rough-and- 
ready methods adopted on the early American lines, but 
such failures do not affect the — principle of electric 
traction on properly designed lines. 


The city of Detroit has lately been suffering from a 
scarcity of water, and it was accordingly proposed to lay 
down increased pumping plant. Fortunately for the city 
however, Mr. Bridges, the engineer, determined to follow 
the plan invented by Mr. Deacon, the well-known engineer 
of the Vyrnwy dem, and to make sure that all the water 

umped was actually used. Experience in other towns 
os shown that with proper supervision of the mains and 
house fittings, 14 gallons per head is a sufficient supply 
even for a manufacturing town. 


The misunderstanding which had arisen between the 
electric trades and the authorities of the proposed Electri- 
cal Exhibition at Edinburgh is now at an end, as Mr. Lee 
Bapty, the general manager, has promised to try and meet 
the wishes of the trades. These are that the authorities 
shall pay for the lighting of the Exhibition, and that 
space shall be provided at not more than 2s, 6d. per square 








foot. Current and steam power for such exhibits as 
require it should, they consider, be furnished by the 
authorities, who should, moreover, pay the insurance on 
the exhibits. 


It is proposed to establish a movable weir and _foot- 
bridge across the Thames between the railway bridge at 
Richmond and Rails Head Ferry at Isleworth. The 
bridge is to be carried by seven cast-iron arches of 40 ft. 
span each. Five of them will be fitted with Stoney’s 
patent roller sluices, which when opened will stow away 
out of sight under the platform of the bridge. In one of 
the remaining arches a lock will be constructed, so as to 
allow vessels to pass at all states of the tide, and in the 
seventh arch rollers and cradles will be provided for pass- 
ing small boats when the sluices are closed. 


The Institute of Marine Engineers propose to hold a 
conversazione in the Town Hall, Stratford, E., on 
December 6 next, to have on view a loan collection of 
models, views, and objects of interest. They desire con- 
tributions to the collection, and ask those willing to assist 
in this way to communicate with Mr. Leslie, at the 
Langthorne Rooms, 15 and 17, Broadway, Stratford, E. 
The Institute also wish to establish branches at the several 

rts, and wish to know what support could be expected 

or such a scheme. The honorary secretary of the Insti- 
tution is Mr. James Adamson, the Langthorne Rooms, 15 
and 17, Broadway, Stratford, E. 


Commenting on the cost of City improvements, the 
City Press says: ‘‘The widening of Ludgate-hill has 
covered a period of nearly twenty years, and is now 
almost completed. The houses set back are all on the 
southern side. The first lot, including the houses from 
51 to 71, Ludgate-hill, cost the Commission of Sewers 
85,4057. A few years later another block was taken— 
19 to 35—at a cost of 43,8251. The houses 11 to 17 neces- 
sitated an outlay of 63,268/., and the last operation, in- 
cluding 37 to 47, and 5, St. Martin’s-court, cost 131,828/. 
This makes a total expenditure up to the present time of 
324,326/., but there will be a considerable recoupment in 
connection with the last item.” 


The Electrie Accumulator Company of the United 
States are following in the footsteps of Messrs. Immisch 
and others on this side of the Atlantic, having built an 
electric launch named the Electron. This boat is built of 
steel plate, No. 14 B.W.G. thick, and is 39 ft. 6 in. long. 
It is fitted with a secondary battery of 200 cells weighing 
about 4 tons, which supplies the current to a motor, 
running at 1000 revolutions per minute, with 200 volts and 
70 amptres. The screw is 20 in. in diameter, and is 
pide on a prolongation of the motor shaft. The speed 
of the boat is regulated by a switchboard placed near the 
wheel, by means of which the grouping of the cells can be 
altered and the potential of the current supplied to the 
motor reduced down to 50 volts if desired. A speed of 
upwards of 11 miles per hour has, it is said, been attained. 


The total receipts of the Manchester, Sheffield, and 
Lincolnshire nals Company’s railways and canals, 
exclusive of joint lines, from July 1 to November 3, 1889, 
amounted to 713,583/., as compared with 676,195/. from 
July 1 to November 4, 1888. The total expenses, includ- 
ing rents, toll, duty, &c. (exclusive of joint lines), were 
396,805/., as against 376,848/. As the receipts and ex- 
penses for the corresponding period of 1888 include one 
poe more than the current period it will be necessary, in 
order to make a correct comparison for an equal number 
of days, that the figures for the one day named should be 
added to those above shown for 1889, which may be esti- 
mated at 5500/. for receipts and 2750/. for expenses. On 
this basis the revenue will show an increase of 42,888/., 
and the expenses an increase of 22,707/., making a net 
increase of 20,181/., as compared with a net increase of 
14,390/. shown a fortnight ago. 


Mr. Gray, assistant secretary, Marine Department, 
Board of Trade, in presenting the seventh report on the 
working of the Boiler Explosions Act, 1882, states that 
during the twelve months ended June 30, preliminary 
inquiries have been held in 67 cases. By the explosions 
thus dealt with 33 persons were killed and 79 injured. 
The annual average of explosions inquired into during 
the six preceding years was 47, and of lives lost 30. In 
upwards of one-third of the cases investigated the explo- 
sions occurred on board vessels. It is pointed out that 
while information of every explosion on board ship can be 
obtained through the officers of the Board of Trade, 
unless an explosion in the case of land boilers is attended 
by loss of life or from some other cause is noticed in the 
public press, the department has no means of ascertaining 
its occurrence if the owner of the boiler omits to report 
the fact ; and there is good reason to think that many 
casualties occur to land boilers which escape official inquiry. 
The use of defective or worn-out boilers again constituted 
the cause of about one-half the explosions inquired into, 
while defective design or construction and undue working 
pressure accounted for nearly one-third, and ignorance or 
recklessness of the attendants about one-sixth of the total 
Seven explosions from boilers of tramway engines occurred 
during the year, and as tive of these were of a similar 
character and arose from similar causes—the wasting of 
the brass tubes from the action of the gases from coke 
fuel and the scouring effect of ashes and cinders, it would 
seem, adds the report, that the persons entrusted with the 
inspection of boilers of this class are not sufficiently alive 
to the necessity for frequently drawing a few of the tubes 
for examination. There were six inquiries in the course 
of the year regarding boilers used for hoisting trawls. In 
twenty-two of the cases inquired into the boilers were 
under the inspection of boiler insurance companies or of 
Lloyd’s, but in seven of these the explosions were in no 
way attributable to the defective condition of the boilers 
or fittings. 
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NOTICES OF MEETINGS. 

INSTITUTION OF CIVIL ENGINEERS.—Students’ meeting, Friday, 
November 15th, at 7.30 p.m. Paper to be read, ‘‘The New Har- 
bour and Breakwater at Boulogne-sur-Mer,” by S. C. Bailey, Siud. 
Inst. C.E. Mr. Harrison Hayter, vice-president, in the chair. Ordi- 
nary meeting, Tuesday, November 19th, at 8 p.m. Paper to be 
read with a view to discussion, ‘‘ Water Tube Steam Boilers for 
Marine Engines,” by Mr John I. Thornycroft, M. Inst. C.E. 
Students’ visit, Thursday, November 21st, at 2 p.m., tha Thames 
Iron Works, Orchard Yard, Blackwall, E. 

Royal METEOROLOGICAL Society.—Wednesday, the 20th inst., at 
7 p.m., at the Institution of Civil Engineers, 25, Great George- 
street, Westminster, the following papers will be read :—‘‘ Second 
Report of the Thunderstorm Committee. Distribution of Thunder- 
storms over England and Wales, 1871-1887,” by William Marriott, 
F.R,Met.Soc. ‘‘ On the Change of Temperature which accompanies 





Thunderstorms in Southern England,” by G. M. Whipple, B.Sc., 
F.R.Met.Soc. ‘‘ Note on the Appearance of St. Elmo’s Fire at 
Walton-on-the-Naze, September 3rd, 1889,” by W. H. Dines, B.A., 
F.R.Met.Soc. ‘‘ Notes on Cirrus Formation,” by H. Helm Clayton. 
“A Comparison between the Jordan and the Campbell-Stokes Sun- 
shine Recorders,” by F.C. Bayard, LL.M., F.R.Met.Soc. ‘‘Sun- 
shine,” by A. B. MacDowall. ‘‘ On Climatological Observations at 
Ballyboley, Co. Antrim,” by Professor S. A. Hill, B.Sc., F.R.Met.Soc. 

INSTITUTE OF MARINE ENGINEERS.—Monday, November 18th, at 
the Langthorne Rooms, Broadway, Stratford, when a paper will be 
read by Mr. Churchill on ‘‘ Marine Engine Governors and Benefits 
Derived from them.” 
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THE SCOTCH AND CLEVELAND 
IRON MARKETS. 

THE steady advance in the price of Scotch and 
Cleveland iron experienced during the past few 
months, and which has developed latterly into a 
rise by leaps and bounds, has this week reached a 
climax. For a parallel for such a sudden advance 
as during the past week, it is necessary to go back 
to the days when the declaration of the Franco- 
German war was first announced. Immediately 
after that there were enormous requirements made 
on the Glasgow and other iron markets. Then the 
demand was in a measure legitimate ; but now 
speculation has entered into the matter so largely 
that it is impossible to accurately estimate the 
separate influences of real and superficial demand. 
The rebound, too, from the low prices is the greater 
from the fact that for a long time a strong ‘‘ bear” 
opposition kept the market down further and 
longer than the conditions of trade warranted. 
The state of affairs, regarding stocks, assisted 
these speculators materially in convincing them- 
selves and many others that trade was not 
so very voluminous as was represented. The 
principal influence in this connection was the 
fact that the stocks of pig iron in store in 
Scotland continued to grow, even long after the 
million tons had been passed. But in the interval 
the private stocks were being largely drawn upon. 
This was not officially announced, however, for the 
record is only madeannually. As this was for home 
consumption, and as the Board of Trade returns 
gave no very satisfactory report, it was easy to 
delude oneself into the believe that trade was not 
what it was said to be. It was not until mid- 
summer that the facts began to be driven home— 
that about 200,000 tons had been taken from private 
stores. Then the Glasgow and Middlesbrough public 
stores had to be drawn largely upon to supply the 
wants that were formerly met by the private stocks, 
and now the supply in the whole kingdom is esti- 
mated at only about 1,800,000 tons, which is nearly 
800,000 tons less than at the beginning of the year. 

In Scotland the public stock is decreasing very 
rapidly, 31,452 tons having been taken out in six 
weeks, and that notwithstanding that the number 
of furnaces now in blast is seven more than a year 
ago, which gives an increased output of 2000 tons 
per week. In the Cleveland district the situation 
is still stronger as regards stock, for last month 
there was a reduction of 50,665 tons, leaving only 
about twenty days’ production in store. The rapid 
depletion in stock has certainly had a great effect 
on the speculative movement, and it is said, and 
pretty generally credited, that a syndicate, in- 
cluding London financiers and large consumers, 
have combined and bought up the whole stock of 
available iron. It appears, too, that there are 
more warrants ‘‘afloat”’ than can be met by the 
iron in stock, and it will be difficult for sellers to 
cover their engagements. The Scotch make is 
estimated at about 1,000,000 tons a year, and the 
stock in public store is about 750,000 tons. There 
is no doubt that if the present disparity between 
the prices of Scotch and Cleveland be maintained 
at anything like the present point, the latter 4s. to 
5s. higher than the former, a foreign as well as 
English demand will inevitably set in for the Scotch 
make, as it is quite as suitable for foundries and 
other purposes as the English material, and of 
course the lower price will be an inducement. There 
is a monetary difliculty in regard to increased 
output, both in Scotland and England. Wages, 
coal, &c., having all gone up, makers will be slow 
to largely increase their production lest the demand 
should lessen and prices consequently drop, leaving 
them with dearly produced material to sell in a 
drooping market. With increased production, 
speculation might drop off and the price decline. 





Having thus referred to influences, it may not be 
inappropriate to indicate the extent of the ad- 
vances. Scotch last year was 41s., and at August 
it had moved upwards only 4s. 6d., and at October 
business was done at 49s. 9d., while on Tuesday the 
top figure was 64s. 2d., an advance on the year of 
23s. 2d., and since the beginning of the month of 7s. 
Cleveland has risen 100 per cent., having been sold 
at 33s. 6d. in November last year, in the warrant 
market, and on Wednesday of this week the price 
touched 68s., which is 11s. 6d. higher than at No- 
vember 1, and 22s. more than at October 1. Hema- 
tite has also advanced materially—from 43s. 8d. at 
this time last year to 75s. 9d., at which price busi- 
ness was done at Wednesday’s warrant market—a 
gain since the first of the month of 5s. 4d. One 
fact which indicates a distinctly improved legiti- 
mate trade is the large advances that have taken 
place on special brands of iron, which are not re- 
presented in the speculative warrant market. These 
have all gone up fully 50 per cent. within a few 
months, and even at the high rates sellers cannot 
commit themselves to any great extent, while other 
makers cannot accept orders for forward delivery, 
and they have no material to give ‘‘at an early 
date.” 

There is no doubt, however, that a great part of 
the advance is due to speculation, but it is very 
questionable if the rise would have been anything 
like what it has been had the ‘‘ bear” account not 
been so large. In fact the late rises have been 
brought about more by ‘‘ bears” covering than by 
‘* bulls” adding to their previous engagements. At 
several stages determined raids have been made by 
very strongmen on the Scotch ‘‘ring,” and while they 
sometimes succeeded for the moment in hammering 
down the price a shilling or two, there was a 
rebound, and these same sellers taking fright ran on 
the market, and by their urgent purchases forced 
up the price several shillings. This has been 
repeated two or three times, and it is not now sur- 
prising to find the market fluctuating 2s. or 3s. in 
half an hour, so great is the speculation and the 
strength of the market. 

There is no doubt that if the speculation is con- 
tinued at the present rate it will have an injurious 
effect on business. But meantime it cannot be said 
to have told appreciably against any department. 
There are still good orders being placed, and that at 
the advanced prices. As an indication it may be 
mentioned that malleable iron bars were on Wednes- 
day advanced 10s. a ton. Consumers, of course, 
are not acting freely ; but they are covering their 
requirements, and even discounting the future to 
some extent, so as to be prepared for emergencies. 
All classes of manufactured steel, iron, &c., has 
advanced. Shipbuilders and engineers who have 
entered into engagements on prices based on quota- 
tions current at the time the tenders were lodged, 
find themselves with their margin of profits cut 
down, if not demolished, owing to makers’ prices 
advancing. It is not argued exactly that 60s. is not 
a fair price for Scotch iron, but the fact that, 
owing to speculation, the market is so uncertain, is 
a matter of complaint. Some large consumers 
acted wisely in laying in large stocks of raw material 
and are thus the gainers. 

A number of operators have taken profits of 13s. 
to 16s. a ton this week, and it is well enough known 
that a number of speculators have pocketed thou- 
sands of pounds—it is quite safe to say 10,000I. 
each. It is no secret either that a number of 
dealers, who came to grief while the market was 
falling a year or two ago, have almost coinpletely 
recovered their financial position. It may be added 
as a very singular featvre of the movement that the 
brokers in the ring as a rule have made com- 
paratively small profits off the operations. ‘The 
bulk of the gains have gone to the general public-— 
in some cases to men whom it may safely be said 
never saw, to their knowledge, a bar of pig iron. 





MOTIVE POWER AT THE PARIS 
EXHIBITION. 

ExHIBiITIons, whether they are large or small, 
must, as a first condition of success, give to the 
visitors an illusion as complete as possible, of indus- 
tries in operation. Apart from the irresistible 
attraction that any object in motion possesses to 
the masses, the more intelligent units of the public 
cannot understand machinery or processes, unless 
they see the one in motion, or watch the other as it 
is carried out by the operators. Manufactured 
products possess an interest of their own, but the 
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means of production form the special attraction to 
visitors, and the greatest crowds always gather 
around exhibits at which objects are actually pro- 
duced ; the paper-making machinery of M. Darblay 
in the French Section, and that of M. de Nayer, of 
Belgium, at the Paris Exhibition, was an example 
of this ; so were the Paget loom, the lace-making, 
the wood-working, the printing machinery, and 
a number of other objects shown in course of 
manufacture. But in order that all this ma- 
chinery may be kept in motion, ample steam 
and engine power must be provided, and in 
such an enormous undertaking as that on 
the Champ de Mars, it had to be provided 
on a very large scale, although-—at least so far as 
steam generation was concerned—but few of the 
public knew or saw anything of the installations. 
This important department of every great exhibi- 
tion has steadily grown in extent with each new 
undertaking of this kind, and a few facts concern- 
ing its growth may be of interest. In France 
machinery was first shown in motion at the Ex- 
hibition of 1855; the source of power was wholly 
steam, which was generated in eight boilers, de- 
veloping altogether 350 horse-power. At the 
Paris Exhibition of 1867, nine steam generators 
were employed, and the amount of energy avail- 
able was 626 horse-power. Gas motors were shown 
on a very small scale, for the first time at this Ex- 
hibition, and were represented by five motors de- 
veloping collectively 9 horse-power. It was at this 
Exhibition that the steam power was placed in the 
hands of a special department, instead of being, 
as before, only an accessory service. It included a 
pumping station for raising water from the Seine, to 
the extent of 10,000 cube metres per day, the greater 
part of which was required for feeding the boilers. 
That section of the Exhibition reserved for ma- 
chinery was, for the first time, made very extensive, 
and covered an area of nearly 10 acres. With the 
Exhibition of 1878 a very large extension of the 
power department took place ; the various gene- 
rators were equal to 2500 horse-power ; there were 
41 engines, collectively of 1700 horse-power in the 
French Section, and 800 horse-power in the foreign 
sections. There were also five generators for 
21. fixed engines and 11 portables belonging to 
French exhibitors, and four portable engines and 
boilers for foreign exhibitors ; these evaporated 
collectively 130,000 kilos. of water daily. The 
feed water for all these boilers was obtained from 
the lower basin of the Trocadero, which is at a level 
about 26 ft. above that of the Champ de Mars ; it 
was brought in two 20-in. mains to the steam gene- 
rators, 

The organisation of motive power at the Exhibi- 
tion just closed was much more complete and ex- 
tensive. The steam-producing installation was 
placed atthe end of the Champ de Mars between 
the Machinery Hall and the Ecole Militaire, and 
occupied an area 1540 ft. long and 98 ft. wide, over 
which were arranged the various groups of gene- 
rators, in a series of buildings ; eleven manufac- 
turers contributed to this part of the Exhibition ; 
the following list gives some particulars of the 
different installations : 














| w Weight of 
Nuinber : ; 
Names of Exhibitors, of Gene- Sales Water 
ators. | ° urface. Eva- 
Fi porated. 
sq. ft. Ib. 
Fontaine, Lille. First Group ..! 1 1,076 2,200 
Dulac, Paris. ” as 1 930 2,200 
Weyher and Richemond, Pantin. 

Second Group .. es is 2 1,850 4,400 
Fives-Lille, Paris. Second Group 1 990 1,364 
Belleville, St. Denis, Third ,, 6 6,450 22,000 
De Naeyer, Willebroeck. Fourth 

Group = he ae; xa 6 17,997 27,500 
Roser, St. Denis. Fifth Group.. 5 5,982 18,700 
Daydé and Pillé. a oe 2 2,368 6,600 
Babsock and Wilcox, London. 

Sixth Group 5% os 2 4,230 15,400 
Conrad Knapp, London. Sixth 

Group ; aa “2 . 1 1,345 3,300 
Davey, Paxman, Colchester. 

Seventh Group .. os o- 4 | 4,521 11,000 

31 | 47,739 | 114,664 


Of these exhibitors, who were divided into seven 
groups, it will be seen that the three English 
makers and one Belgian, contributed nearly one- 
half the steam supply. One of the conditions 
in the specification of the administration was that 
110,000 lb. of water should be evaporated per hour; 
it will be seen that this amount was largely ex- 
ceeded. Steam was paid for on the following basis: 
3401, for the supply of 2200 lb. of steam per hour 








and for 180 days of seven hours each, while for every 
additional 1000 kilos. required, 5s. was to be paid, and 
4s, 2d. if the duration of the Exhibition was ex- 
tended. 

The steam produced, as we have just indicated, 
was distributed to a series of motors, placed some 
in the Machinery Hall and others in the galleries 
on the Quai d’Orsay ; there were in all 32, divided 
among different nationalities as follows : 


1. English. 

2. Belgian. 

4. Swiss. 

1. Alsace-Lorraine, 
2. United States. 
22. French. 


Most of these were placed in the Machinery Hall, 
and gave motion to four rows of shafting ; three of 
these were used for driving machine tools, &c., and 
the fourth served for the transmission of electric 
power. The engines (of which most were of the 
Corliss or compound types) had an available total 
of 2590 horse-power, and varied individually from 
50 to 600 horse-power. Payment was allowed by 
the Exhibition authorities on the following basis : 

For each actual horse-power per day £ 8. d. 
of 7 hours, and for 180 days : 120 
For each additional horse-power ... 0 1 8 
a horse-powerbeyond180days 0 4 2 


It will be interesting, when the statistics of the 
Exhibition are prepared, to make a comparison 
between the power produced, the water evaporated, 
and the coal consumed. If we assume a consump- 
tion of 11b. of coal for each 81b. of water eva- 
porated, the total consumption per hour would have 
been 6.5 tons per hour, or, allowing for waste, &c., 
more nearly 7.5 tons. Taking this latter quantity 
for the daily run of seven hours, and for six months, 
more than 10,000 tons of coal were consumed, a 
weight considerably in excess of the Eiffel Tower. 

We described in a previous article the details of 
the water service for the Exhibition; it will be 
remembered that the mains—sv far as the Machi- 
nery Hall was concerned—were carried in two 
large underground galleries, parallel to the central 
axis of the building, and running from end to end. 
One of these subways, about 1150 ft. long, 6 ft. 
3 in. high, and 7 ft. 10in. wide, contained three 
systems of mains, for steam, for cold water, and 
condensed water; all three were 27.6 in. in diameter; 
the other subway, which is smaller, received three 
mains for the same purposes, but 15.75 in. in dia- 
meter. Cold water was brought to the Machinery 
Hall in a cast-iron main 23.6in. in diameter 
beneath the Avenue de Suffren, and was kept sup- 
plied by two pumping stations beside the Seine 
below the Pont de Jena; the water of condensa- 
tion was discharged into the Seine by a similar main 
laid parallel to the former. 

The transmission shafting in the Machinery Hall 
formed four parallel lines running longitudinally, 
and of a total length of 4420 ft.; this shafting was 
carried on 148 standards placed about 36 ft. 6 in. 
apart, reduced to one-third that amount where the 
power was taken off the engines. The lines of 
shafting were divided into independent sections, the 
lengths varying from 72 ft. to 183 ft., and the dia- 
meters were 3.54 in., excepting near the driving 
pulleys, where they were increased to 5.51 in.; the 
shafting was placed 14 ft. 8 in. above the ground 
and was driven at a speed of 150 revolutions. The 
transmission was calculated for 75 horse-power for 
each length of 36 ft., although, as a matter of fact, 
it was only about one-third of this amount ; the clear 
space between the four lines of shafting is 59 ft. Gin. 
In addition to the main lines of shafting there were 
a number of secondary transmissions. In Classes 50 
and 53 the length of this was 180 ft., and in Class 54 
the length was 200 ft. with 19 standards. On the 
Quai d’Orsay the length of shafting was 675 ft., the 
diameter being 2.17 in.; this shafting was driven 
by a dynamo receiving its energy from the ma- 
chinery Hall ; we have referred to this elsewhere. 
The total length of shafting of all kinds was 
5477 ft., and was furnished by eleven exhibitors at 
the following tariff : 

For each day of seven hours 
and 180 days... ‘ 2/. 6s. 9d. per yd. run 
Beyond the seven hours 35 a 
i 180 days ... 35 ,, & per day 

It will be remembered that in the Machinery 
Hall the bearings carrying the shafting were hung 
to the underside of the triangular lattice girders, 
on which were placed the rails of the travelling 
bridges, The particulars of shafting employed in 





the various great French Exhibitions are not with- 
out interest. 


Year, Length. Speed. 
1855 1575 ft. 

1867 2400 ,, 100 
1878 7137 ,, 120 
1889 5486 ,, 150 


In addition to the steam power employed, gas and 
hot-air engines were used, the former to the 
extent of 300 horse-power, or nearly as much as 
the total energy used in the 1855 Exhibition. The 
gas consumed — about 14,000 ft. per hour — was 
taken from a special set of mains more than half a 
mile long, and laid in a rectangular closed circuit 
connected with two mains, one coming from the 
Grenelle Works under the Avenue de Suffren, and 


the other from the General Paris Company from the’ 


Avenue de la Bourdonnais. The gas was furnished 
at the rate of 4s. 7d. per 1000 ft. We may men- 
tion in conclusion that this important service for 
the production and supply of power was only one 
branch of a more general department, which in- 
cluded the various electric light stations ; this 
latter corresponded to the generation of 4000 horse- 
power of energy. The work was carried out under 
the direction of two committees, of which MM. 
Philipps and Mascart were the presidents. 


A 1600-FEET TOWER. 

M. E1rrex must surely feel flattered, for already 
two ‘imitators are in the field, proposing to erect 
towers more or less like that which has elicited the 
admiration of every visitor to the French Exhibition. 
What the Watkin Tower will be like, should it ever 
take a concrete form, we do not know, but already 
one enterprising person in America, Mr. W. L. 
Judson, has got out the design which is to bracket 
his name with that of Eiffel, and advertise his pneu- 
matic system of car propulsion to the entire world. 
As will be seen from the annexed engraving, the 
Judson Tower is thoroughly Anglo-Saxon, or shall 
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we say American, in character. Solidity is its chief 
feature ; it makes no pretension to the graceful 
outlines and delicate tracery of the French struc- 
ture. It is severely upright and downright ; evi- 
dently the designer’s conception of the line of 
beauty, if he ever heard of that indefinable profile, 
is the circle. What he has aimed at in his design 
has been a tower some 630 ft. higher than 
that on the Champ de Mars, and provided with 
an almost unlimited capacity of accommodation 
for visitors. In both respects he has succeeded. 
As to the former it was easy enough ; no one ever 
doubted the possibility of building a tower 1000 ft. 
or even 2000 ft. in height. The only question was 
whether it would not be an eyesore, and a blot in 
the heavens, when completed. Most people 
imagined it would, and it was only as the graceful 
outlines of the Eiffel Tower climbed skyward, and 
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their beauty gradually unfolded itself, that the 
misgivings of artistic Paris subsided. What will 
be the feelings of the travelled American when 
he sees the French visitors to the Exhibition 
of 1892 gazing at Mr. Judson’s creation, we 
leave the reader to imagine. On the other hand, 
whatever its sesthetic shortcomings, it must be 
admitted that the present design presents won- 
derful possibilities from the gate-money point 
of view. Its capacity for sightseers is boundless. 
Two separate and independent roads run from base 
to summit, with a width varying from 75 ft. at the 
bottom to 50 ft. at the top. Each road makes 
seventeen complete circuits of the tower, and is 
33 miles in length, with a gradient of 8 in 100. 
One path is to be reserved for ordinary street 
vehicles, while the other is to be traversed, at half- 
minute intervals, by tramcars, propelled by Judson’s 
pneumatic system, and capable of carrying sixty 
passengers each. Inside the spiral inclines are 
to be ten circular floors 275 ft. in diameter, or 
125 ft. less than the base of the tower ; the exact 
purpose of these does not seem to be yet deter- 
mined, but one American paper drops a hint that 
they would furnish sites for a number of popular 
hotels. It is the fashion in the States to say that 
M. Eiffel obtained his inspiration from a project 
brought before the committee of the Centennial 
Exhibition in 1876, but we would point out that, 
apart from the Tower of Babel, the idea of such a 
building was much older. Like many other bold 
mechanical schemes which have only been realised 
within recent years, the conception of a thousand- 
feet tower had at one time occurred to that 
versatile genius, Trevithick. He proposed the 
erection of such a monument in commemoration of 
the passing of the Reform Bill. But the time was 
not ripe for such an undertaking, and the mere 
suggestion of it does not detract from the glory of 
those who accomplished its realisation. We are 
sure that M. Eiffel would be the last to say that 
Mr. Judson has drawn his inspiration from him, 
and would probably repudiate with Gallic fervour 
the parentage of the tower we illustrate. Money- 
making and ease of execution were subsidiary 
objects in his design, but with Mr. Judson they 
appear to be the leading ideas. No one can doubt 
that capital dividends will be realised by the new 
venture, even upon the large capital of half a million 
sterling for which the Phoenix Bridge Company have 
offered to build it. The entrance fee is to be one 
dollar, and itis estimated that 94,000 persons could 
ascend daily. In Paris the complete ascent cost 
only four francs (not ten shillings as stated in some 
American papers), and even at this sum, and in 
spite of the comparatively small capacity of the 
lifts, the returns have been very satisfactory. When 
we consider the abundance of money among the 
working classes of America, and their passion for new 
sensations, it is safe to predict that the total admit- 
tances to the Judson Tower will be very great indeed. 





THE EXHIBITION AT BERLIN FOR 
THE PREVENTION OF ACCIDENTS, 1889. 

Tue Exhibition, which has been opened this 
summer in Berlin, owes the impulse that originated 
it to the late Emperor of Germany, William I. He 
took a keen interest in all that related to the safety 
and welfare of the working classes, and was the first 
to direct public attention to the subject. The actual 
plan of the Exhibition was started by Dr. Delbriick, 
the director of the Testing Station and Technical 
School of Brewery, at Berlin, and by Herr Max 
Schlesinger, a member of the Association of Brewers 
and Maltsters. As accidents frequently happen in 
the processes of brewing and malting, it occurred 
to these gentlemen that an exhibition of apparatus 
and appliances for preventing the dangers to which 
the manufacture of beer is liable would be of great 
benefit. Herr Roesicke, the President of the Asso- 
ciation, was appointed chairman of a provisional 
committee. It was, however, found impossible to 
restrict the scheme, when once set on foot, to one 
branch of trade, as many useful inventions and 
precautions were applicable to other industries. 
Herr Roesicke, therefore, determined to make the 
Exhibition one of general national concern, and to 
throw it open to all. 

Its object was two-fold. First, to exhibit the 
different apparatus devised not only for the preven- 
tion of accidents, but for protecting machinery 
when in motion; and secondly, to set forth in 
proper order the various arrangements and provi- 
sions which have been found useful in promoting 





the health and welfare of working men. The pro- 
gramme classed the exhibits in three divisions, con- 
taining : I. Objects of general interest. II. Objects 
pertaining especially to different trades and manu- 
factures. III. A collection of prints, sketches, 
books, pamphlets, &c., affording a general view of 
all that has hitherto been published on the subject 
of the safety and welfare of the working classes. 

The President of the Imperial Insurance Oftice, 
Herr Bédiker, was chosen honorary president of 
the Exhibiton Committee, and four members were 
selected to form a subsidiary working committee. 
The original guarantee fund was 50001. Much of 
this was subscribed by the Brewers’ Association, 
who from the first made themselves pecuniarily 
responsible for the undertaking. This amount not 
being found sufficient, a further sum of 10,0001. was 
raised. It was supplemented by a subscription of 
50001. from the municipality of Berlin, who also 
furnished at their own expense all the water and gas 
required. 

These different arrangements occupied a year and 
a half. The space for the Exhibition was granted 
by Herr von Gossler, Minister of Education and 
Religion, who lent for the purpose about six ‘or 
seven acres of ground formerly occupied by the 
Agricultural (Land) Exhibition. The buildings 
were arranged for their present purpose by Herr 
Zeitschel, an engineer, and the architect, Radke. 
The total amount subscribed for the expenses was 
16481. There was at first but one building, but it 
was soon found impossible to place all the exhibits 
in it ; a machinery hall 5500 square feet, designed 
by Herr Scharowsky, anda large engine-room about 
3000 square feet, were therefore added. These and 
other smaller buildings, including a theatre, re- 
staurant, artificial mine, ice well, &c., were erected 
in the large and well-laid out public grounds which 
had been placed at the disposal of the Exhibition 
Committee. 

The central building contains most of the ap- 
pliances for the prevention of accidents. The first 
room is devoted to the various objects connected 
with mines, quarries, rock blasting, &c., and there 
are several interesting models showing the methods 
of working them. Continuing through this build- 
ing, we come to the halls allotted to exhibits from 
various provinces of the German empire, the tech- 
nical high school at Hanover, the mining works in 
Westphalia, and the Society at Mulhouse, in Alsace, 
for the Prevention of Accidents in Factories. This 
Society occupies a room to itself, and exhibits many 
interesting objects. Further on are the Belgian 
and Austrian sections, while at the opposite end of 
the building, the Red Cross and Samaritan Societies 
show a large numberof appliances for the wounded 
in battle, ambulances, field hospitals, and an ad- 
mirably fitted up railway ambulance carriage. 
Beyond this, in the last hall, are different apparatus 
for saving life at sea, life-belts, appliances for re- 
storing the apparently drowned, and costumes for 
divers, miners, firemen, and others exposed to 
injurious atmospheric conditions. In the grounds 
is a full-sized model of a lifeboat. 

Among the smaller rooms in this building one 
is especially deserving of notice. It was placed at 
the. disposal of the celebrated testing station at 
Charlottenberg, and is fitted up with carefully 
selected specimens of the different articles tested, 
such as metals, paper, raw materials, rope, &c. 
Either the actual instruments used in testing, or 
drawings of them, are shown. Defective pieces of 
boilers, chains, bolts, &c., are also exhibited, show- 
ing where the iron or steel was faulty, and samples 
of the fragments of bridges, columns, and walls 
which have been destroyed by fire or other agency. 
This room gives in miniature the work done on a 
large scale at Charlottenberg. 

Adjoining the central building is the engine- 
room, or railway hall, where railway carriages are 
exhibited, chiefly by the Prussian and Saxon 
States. Most of the carriages are furnished with 
safety couplings at the side, and with exits specially 
constructed to prevent accidents. 

Two large halls fitted with machinery run on 
either side of the main building. During the 
Exhibition this machinery was set in motion every 
day. A continuous paper machine with stuff 
chests, knotters, glazing rolls, &c., is exhibited by 
Fiillner and Co., of Warmbrunn, in Silesia, and 
furnished with a simple but effective apparatus for 
bringing the whole instantaneously to a standstill, if 
any part of the machinery gets out of order. This 
is effected by means of an electric friction coupling. 
A small lever, to which a cord is attached, running 


the whole length of the machine, suffices, if the 
cord be jerked, to slip the coupling and stop the 
machine. In another part of this room several 
varieties of automatic railway brakes are exhibited. 
The Westinghouse Brake Company showed an 
interesting little model in motion of a railway 
train to which their automatic brake was fitted. 
Fairfield Carpenter, of Berlin, exhibits a self- 
acting air pressure brake, and the English Vacuum 
Brake Company are also represented. 

Several firms have different systems of electric 
lighting on view, among which is an important 
collection from the celebrated firm of Siemens and 
Halske, in Berlin, of motors, dynamos, &c., and 
especially many different kinds of electric safety 
lamps for use in mines. A novelty in these safety 
appliances is a cylinder of thick glass for the water 
gauges of steam boilers ; the principal exhibitor is 
J. A. Erbstéh, of Barmen. There are also various 
kinds of lifts, each being provided with some 
special apparatus for instantly arresting the lift in 
case of accident to rope or cord. 

In the grounds of the Exhibition is the large 
Machinery Hall, where steam engines, safety 
boilers, gas motors, exhausters, steam and feed 
pumps, agricultural, hydraulic, and electric ma- 
chines, ventilators, and other kinds of machinery 
are exhibited. These machines are stationary. 
There is also a most interesting building called 
Urania, in which a number of exceedingly delicate 
and beautiful scientific instruments are collected. 
They are placed on stands round a very large room, 
and each instrument can be handled and minutely 
examined. A variety of objects are admirably 
arranged under microscopes ; there are several in- 
struments for exhibiting the polarisation of light, 
and a fine collection of electric models, showing the 
working of electric bells, the generating of the 
electric spark, &c. On the roof of the building is 
a miniature observatory, with a good telescope, a 
revolving roof, instruments for taking observations, 
and other interesting scientific apparatus. Properly 
speaking the Urania has nothing to do with the 
prevention of accidents, but the collection has been 
arranged and lent by a scientific society, in order 
to enhance the value, and increase the instruction 
to be derived from a study of the Exhibition. The 
Exhibition is brilliantly lighted up every evening 
with a great variety of electric lamps and lights of 
all kinds, and forms a favourite resort of the in- 
habitants of Berlin. 








ELSWICK ARSENAL AND SHIPYARD. 
(Continued from page 552.) 
Tue DisaPPEARING GuN CARRIAGE. 

A very notable feature at the present time in 
the ordnance department at Elswick is the large 
number of hydro-pneumatic gun carriages which 
are in progress. In our description of the New- 
castle Exhibition of 1887 we made reference to 
this method of mounting guns, which occupied a 
prominent position in the firm’s fine exhibit. The 
two illustrations, which we now reproduce, Figs. 15 
and 16, page 576, show this form of mounting. On 
page 115 of our forty-fourth volume we gave a very 
brief account of the disappearing system, but now 
we are dealing at greater length with the Elswick 
ordnance department, the following more extended 
notice of a hydro-pneumatic disappearing carriage 
for an 8-in. breechloading Armstrong gun will not 
be out of place. It may be stated that the parti- 
cular mounting in question was erected at Shoe- 
buryness and was the subject of an extended series 
of experiments made by the military authorities 
of that station. Some results of these experiments 
will be given later. 

The mounting consists of a lower carriage, con- 
structed of two double plate steel beams, connected 
at the front and the rear by curved box transoms, 
also of steel. On the front of the beams pivots the 
upper carriage, which consists of two steel elevators, 
connected together by upper and lower transoms, 
and carrying at about their centre a cast steel 
crosshead, to which a ram is nutted up; a steel 
spring buffer is inserted in the crosshead to take up 
some of the strain on the head of the ram in raising 
the gun up to the firing — Cast steel 
brackets are rivetted on the lower carriage to take 
the transoms of the hydro-pneumatic recoil cy- 
linder. The mounting is held down by cast-steel 
clips, and engage in acircular ring firmly embedded 
in and bolted down through about 6 ft. of concrete. 
The traversing gear, which consists of a train of 
wheels gearing into a circular rack attached to a 
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clip ring, is manipulated by means of two wheels 
fitted on the ends of the front transom ; its action 
is quick and can be worked without difficulty by 
two men. Elevation is given by means of long 
arms which are attached at the upper ends to an 
elevating band at the breech of the gun, and at the 
lower ends to elevating arcs working in graduated 
cast-steel guides, fitted on the outside of the beams 
of the lower carriage. The elevating shaft is fitted 
with wheels and friction cone which gears into the 
elevating arcs, and is manipulated by means of two 
wheels fitted on the outsides of the beams of the 
carriage. The elevating shaft is also fitted with an 
automatic regulating brake, which is brought into 
action by means of a pawl, only when depressing 
to assist the friction cone. 

The cylinder, which is made of steel, is equipped 
with a recoil valve and a by-pass valve ; the latter 
is opened by a lever for running the gun up and 
closed again automatically by a chain which is 
attached to the lever and the elevator on the gun 
arriving at the firing position. The average time 
which the gun takes to rise from the loading to the 
firing position is 9.4 seconds. A filling cock is 
fitted at its lower extremity, and half way up with 
an escape cock to charge the cylinder ; the latter is 
opened and liquid (glycerine and water) pumped in 
till it commences to run out of the escape ; this is 
then closed, and air pumped in till a pressure of 
1650 Ib. per square inch is obtained. 

A great feature in this mounting is a small gun- 
metal lowering pump worked by a long arm, which 
is detached when the pump is not required. This 
pump is generally in action, and when used transfers 
the liquid underneath the ram round the recoil 
valve into the outer chamber of the cylinder, thus 
allowing the gun to descend by its own weight. 
The gun can thus be pumped down easily by four 
men in fifteen minutes. (It has been actually 
pumped down in five minutes by using two relays). 
This saves a great amount of time and labour at 
drill, or when testing the working of the mounting. 
Also when firing with the reduced charge (75 1b. 
powder) which does not give sufticient recoil to admit 
of loading, the pump has to be used between each 
round, taking fifty seconds to bring the gun down. 

The mounting is protected in a circular pit 24 ft. 
in diameter, surrounded by a parapet 10 ft. high. 

The emplacement is covered by a circular shield 
1 in. thick, supported by four steel pillars which 
rest in sockets on the lower carriage. The shield 
is cut out in centre to allow the gun to pass 
through. Access is obtained to the top of the 
shield by means of three ladders, one forward 
leading to a manhole for looking-out purposes and 
laying the line of gun roughly on the object before 
it is raised, for which purpose two rough sights 
are fixed on the top of the shield, the other two 
ladders are fixed to the opening in the shield on 
each side just in the rear of the breech of the gun 
when in firing position ; at the top of these are 
hinged small platforms for use in laying, which are 
brought into a vertical position, and out of the way 
of the recoiling gun, by a spring after the weight is 
taken off. 

Exclusive of the man required for bringing up 
the ammunition, five men can work the mounting, 
viz. : two to traverse, two to work the breech and 
attend to the elevating gear, and one to attend to 
the vent. 

In our own country, and in the colonies, the dis- 
appearing system has been adopted to some extent ; 
10-in. guns having been so mounted at Harwich, 
Sheerness, and elsewhere. The Italians, however, 
who seem to have paid hardly less attention to mat- 
ters of coast defence by land than they have to their 
navy, have carried the principle still further, and 
have applied the system to guns of 70 tons weight, 
and the Elswick firm have been entrusted with the 
execution of the orders. For the defence of the chief 
Italian arsenal at Spezia, cupolas ‘lesigned by Gruson 
and containing 120-ton Krupp guns have been 
adopted. The expense of these ssructures and their 
armament must, however, be excessive, and although 
the vital importance of the position may warrant 
almost any outlay, as an exceptional instance, yet 
cost must necessarily be the governing factor in 
questions of land defence as it is in nav al policy. 

Whether as efficient a protection could be 
attained by a less sum spent in hydro-pneumatic 
mountings on the disppearing principle is a 
question “far too wide and too delicate for us here 
to discuss, but the claim of the advocates of the 
latter system will hardly be disputed ‘‘ that the 
economy in material, time, and cost, by applying 





8-INCH HOWITZER. 


CONSTRUCTED BY SIR W. G, ARMSTRONG, 


the disappearing system to guns of the heaviest 
nature, is very great.” 

We have at Malta and Gibraltar 100-ton guns 
mounted on the Armstrong protected barbette 
system ; an arrangement which appears well 
adapted for the requirements of the locality. In 
armoured turrets at Dover, containing 80-ton guns, 
we have another example of an adaptation of a 
principle fitted to the special features of the case. 
It has been said that the question of the defence of 
any point resolves itself simply to this: ‘* How to 
provide a first-class artillery fire sufficient to 
guarantee the security of the position, combined 
with adequate, if not complete, protection.” It is 
claimed that when the expense attending the 
installation of very heavy armoured forts is exceed- 
ingly great (‘‘ millions of money”) a middle course, 
entailing less expense, may be found in the disap- 
pearing system ; whereby the same power of defen- 
sive fire may be associated with what is practically 
a sufficient protection. The protection afforded 
against hostile fire is not, it is claimed, less effective 
than in the case of turrets, and under certain con- 
ditions it may even prove superior. On this ques- 
tion there may be room for discussion, but the next 
claim put forward for the disappearing system will 
hardly be disputed. When the site is favourable a 
practically complete invisibility of the gun emplace- 
ment can be obtained so long as the gun is not 
elevated. An armoured fort necessarily presents a 
constantly visible mark, against which tire can at 
all times be directed, whether its guns are replying 
or not. 








The value of a masked battery for coast | 
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defence has always been recognised, but the dif- 
ficulty of old was how to disguise the position so as 
to conceal its warlike character from the practised 
eye of the seaman, and once the deception had been 
exposed, there was always the fort or battery 
existing above ground to afford a mark upon which 
enemy could direct his fire. The interval between the 
the discharge of very large guns must be great, and 
invisibility then becomes of additional advantage, a 
fact which was very prominently brought out by 
the trials of the disappearing system made at Port- 
land. 

When the gun can be placed at some altitude 
the position is doubly advantageous, for not only is 
a greater command of fire secured but the gun is 
naturally less likely to suffer from the attack of the 
enemy. Sites for positions of this kind are usually 
not difficult to find, and enable the distinguishing 
characteristics of the disappearing system to be 
combined to the fullest extent. 

The Italian Government have associated the 
disappearing carriage with the 11l-in. rifled Arm- 
strong howitzer, and the success attained by 
this combination has no doubt largely influenced 
our own military authorities in adopting the 
mounting. A good many trials have been made 
in Italy with the howitzer and disappearing car- 
riage. On the next page we give a diagram which 
shows the result of practice as obtained at the 
Elswick range by a few experimental rounds at 
different unknown distances. In this diagram 
the outline of a first-class battle-ship is shown 
in two positions, the area represented by its deck 
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TABLE VI.—Finine TRIAL OF THE 8-IN. B.L. ARMSTRONG GUN ON THE Hypro-PNEuMATIC DISAPPEARING 


CARRIAGE AT SHOEBURYNESS. 
Results. 
sg orc Charge. Shot. Recoil. | Elevation. Movement of Arc. | Pressure in Cylinder. 
“f | 
Ib. | Ib. | in, | | 

1 100 B.P. | 180 chilled 18 from buffers At screen about | Ram to bottom 1660 Ib. per square inch. Not 

' | | | Odeg. 20 min. examined after the firing began. 
2 1, pis, fe: She 4p »» ” | ” ” 
3 100 ,, | 180 ,, 123 ,, ” ” ” | ” ” 
4 100 ,, 180 ,, 8b , ” ” ” | ” ” 
5 100 ,, 180 ,, = ‘es 4 deg 1 deg. down 
6 joe-., ‘) 3ee° 3 4h ,, ” 4 ,, | bs ” 
7 100 ,, 1 ,, Ss ” 4, | 3,4, up 
8 100 ,, 180° 2 ee 4 5, 2B, 
9 | 100 ,, ne s 5.2 4, * 4 5, | Boxy» 
10 | 100 ,, 180, & *» 4 5, Fan <3 
ll 100 ,, ma |, coe 2 ss ia as 
12 100 ,, 180, 3 sy ” | 7» 3h, oy 
13 100 ,, 180, 3 from buffer, a, «“ 1 oe 


but last touched : 


TABLE VII.—Triat av RIpSDALE OF THE 1s 


vt Mark ITI. 6-In. Hypro-PNeumatic CARRIAGE. 


| 























wigs . soars IP Bares : 3 | 
Description of Pressurein | Pressure in Sz P § 
Powder. F Chamber. _/ Recoil Cylinder. nt © Ps 
3B eg § S22} 2 Ses 
x g Shot. oo Wee ba ee bee B S to 
3 % gs SS | | ? Se] ss : | Ba 
=] 3 a. - o BIC) 1 | Shot tun } 23 52 3 
& & Nature. Lot. SF te Jun. Shot. | Down, |@¥Un up. ee i | 3 25 
ar lb. | | ' Ib. | | in. in. | deg. secs. 
1664 | 10.79 | Bourdon gauge. 
1 34 Pebble! 53 , Proof 100 1660 1673 | 10.72 | 9.66 1230 610 29.6 2} 
1675 } 11.41 
2 34 a 58 5 101 1677 1687 | 10.79 | 10.27 | 1230 610 30.4 up 5 24 | 12 
1882 | 11.34 | | } 
3 50 Cocoa 141 » 101 1880 1893 11.07 9.34 1230 610 35.3 up 6.8 23 | 
1899 11.54 | | 
4 50 3 141 », 101 | 1899 | 1911 | 11.14] 9.89 | 1230 | 610 35.1 | up6s} a | 
1890 | 11.28 | | 
5 50 a 141 » = 1878 1896 | 114 | 8.42 | 1230 610 35.3 up6.9; 2) | 13 
' | J | 
REMARKS. 


Pumping down was done in 7 minutes whole stroke of ram. O 
The live roller ring and rollers were examined after firing, and wer 
after firing, and showed no signs of straining. Plain water was u 


ne man could work the pump ; two could work the gun right down. 
e found not to be indented in the least. The clips were examined 
sed in the cylinder for this trial, and no appreciable leakage was 


noticed. The new arrangement of valve working and cut-off gear acted in a satisfactory manner. 


TaBLE VIII.—Firing Trial of 8-In. B.L. Gun at 








Shoeburyness. 
F | _o. |Pressure 
Number | f Eleva- | Move- | in 
|Charge. Shot. Recoil. Gen ment | oviin- 
Round. | | * | of Are. Aes 
| | i 
| Ib. Ib. in. deg min'deg min} Ib. per 


| sq. In. 

1 '100 B.P. 180 chilled 18} from | 

| buffer 11 0 |4down| 1670 

2 100. 180 4: oe sw | M-O@ fk 2 1670 

3 100! 45 (ED. gy fae ss TE OPS OC 1670 

4 100 ,, (180 ,, | 74 »- | 11 0 | Right 1670 
| | down 

5 100 ,, [180 ,, | 53 4, |15 0 | Ditto | 1670 
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TaBLe 1X.—Firing Trial of 8-In. B.L. Gun at 
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{elsewhere in Italy, but of the details we have no 
| knowledge, although it is well known that the 
Italian authorities have every reason to be satisfied 
| with the results ; a very practical illustration of 
| which is the large number of the heavy howitzers 
with Elswick carriages that they have provided for 
coast defence. In all these matters the Italians 
| show the greatest enterprise and activity, and the 
| shores of the Italian peninsula promise to be the 
| best protected of any power. 

| The application of the disappearing system to 
heavy guns has been the result of experience obtained 
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at Elswick with lighter natures. It would, indeed, 
have been a bold man who would have ventured to 
predict that the monster ordnance of the present 
day would be placed on such carriages. The 
experience with the smaller guns at first tried was, 
however, always encouraging, and indeed, up to the 
present, there has been no break in the successful 
career of the system, as it has been extended to 





inclosing the spot aimed at in the practice. It 
will be seen how destructive the fire would be 
against a vessel at anchor and how much the difficul- 
ties of bombardment from sea would be increased by 
a few emplacements such as this. Far more elabo- 
rate experiments have been made at Spezia and 


weapons of more weight and importance. In the 
design the same general features have been retained 
as those of the smaller calibres ; although, of course, 
in detail important modifications have been made as 
weight of gun increased. 

The aim has been to supply a system of mounting 








in which a heavy gun can be worked without 
employing power or an excessive number of men. 
It was found by the installation of the Spezia de- 
fences, that the power required to work heavy guns 
in turrets led to complication of mechanism, and a 
very great outlay of money. The value of being 
able to work by hand a weapon of such power as 
the 70-ton gun, at reasonable speed, was thus clearly 
demonstrated. 

The work done in manipulating a gun is divided 
into the operations of training, elevating, opening 
and closing the breech, loading and supplying 
ammunition. By placing the whole mounting on a 
ring of live rollers, great ease of training is 
attained. Although the weights to be revolved in 
some cases approach 170 tons, four men are 
found sufficient to train the whole through half 
a circle in about a minute and a half. 

With regard to elevating, when the gun is down 
the gear can be set to any desired degree of 
inclination of bore without moving the gun. When 
the weapon rises it assumes the assigned elevation 
upon arriving at the firing position. For opening 
and closing the breech, the hand gear used is capable 
of applying great power, should greater force be 
necessary, or it can be quickly changed to afford 
rapidity of movement in those operations in which 
speed is of greater importance. 

The particulars contained in the annexed Tables 
Nos. VI. to IX., are of interest. They are extracted 
from an ofticial report of trials made at Shoebury- 
ness and Ridsdale. 

One round at 5 deg. depression was fired over the 
water. To find the path of the gun muzzle a trough 
of clay was set up. The indication thus given 
showed that the arcs are gradually pulled up against 
the stops, on guides, arriving there after the muzzle 
had gone back 5 ft. 3 in., or just as it passed the 
edge of the shield. 

The charge was about 100 Ib., shot 180 Ib., recoil 
18 in. from the buffers, and the movement of the 
arcs just as described above ; after that they ran to 
the bottom. On a subsequent occasion further 
rounds were fired. 

The pressure found remaining from round No. 5 

yas 1580 Ib. per square inch (Table No. VIII.) The 
four last rounds in this Table were fired about a 
week after the first five. About ten days later the 
results in Table IX. were obtained. 
(To be continued.) 





NOTES. 
AMERICAN STEAMERS. 

A VERY interesting report has just been sub- 
mitted to the United States Treasury by the chief 
of the Steamboat Inspection Service, Mr. Dumont. 
During the past fifteen years the number of steam 
vessels in America has, he reports, increased from 
3885 to 6725 at July last, an addition of 73 per cent. 
There were officially inspected during the past fiscal 
year, ending June 30 last, 6725 vessels of 1,405,366 
net tonnage, and for these 31,622 officers were 
licensed. Compared with the return in the pre- 
vious year there is an increase of 300 vessels, 80,301 
tons net, and 2081 officers. This gives an indica- 
tion of the prosperity not only of the shipping 
interests, but also of the shipbuilding and engineer- 
ing industries in the States. The number of 
foreign vessels inspected was 257, of which more 
than a half were at New York, 52 at Baltimore, and 
25 at Boston. Thirty-two accidents caused the loss 
of 301 lives, 81 more than last year. Of these, 209 
belonged to the crews and 92 passengers, and when 
it is noted that the estimated number of passengers 
carried is 550,000,000, the ratio of lives lost to this 
total is comparatively small. In concluding the 
report, the inspector-general refers to an accident 
in a naphtha gas launch, whereby several lives were 
lost, and states that ‘‘since then the country has 
been shocked by appalling accidents to the class of 
boats referred to, because of the dangerous explo- 
sive power and highly inflammable nature of naphtha 
gas, irrespective of the manner of using it, and the 
reasons for placing vessels using steam as a motive 

ower and navigating the waters of the United 

tates under the restrictions of laws apply with ten- 
fold force to vessels using naphtha gas for the 
same purpose.” He therefore recommends that 
such vessels should be amenable to revised statutes 
requiring that they, amongst other things, should 
be, when navigated, in charge of a licensed pilot. 

Civit ENGINEERING IN GLASGOW UNIVERSITY. 

On the occasion of the introductory lecture in 
connection with the present session of the Civil 
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Engineering Class in the Glasgow University, on 
Monday, Principal Caird availed himself of an 
appropriate opportunity to make a graceful and 
well-earned encomium on Professor James Thom- 
son, LL.D, who, owing to the state of his health, 
has resigned the chair, and is succeeded by Professor 
James Barr, formerly of Leeds. The Principal 
said that, on the authority of those on whose judg- 
ment he could rely, he could state that for depth, 
accuracy, and range of mathematical and physical 
knowledge, and for singular ingenuity and origi- 
nality in the application of that knowledge to the 
department of engineering and mechanics, there 
were few men in our day, even amongst those who 
were better known, who deserved to be put beside 
Dr. Thomson. Without reliance on other testi- 
mony, he could say that Dr. Thomson was not more 
remarkable for his intellectual power and know- 
ledge than for his gentleness, his kindness, his 
genuine simplicity of nature. He afterwards ex- 
pressed the hope that when the daily strain of pro- 
fessional work was removed, his recovery might be 
a speedy one. Professor Barr then lectured on 
‘* James Watt and the Application of Science to 
the Mechanical Arts,” and at the close made a sug- 
gestion which is worth consideration. It was to the 
effect that as a fitting monument to the genius of 
Watt an engineering laboratory might be erected 
similar to that in Liverpool and Leeds. Practically 
the only memorial of the great engineer in Glasgow 
is a replica in bronze ef Chantrey’s statue, erected 
as far back as 1832 in one of the public squares, 
and there is little doubt that if a proper appeal was 
made a hearty response would be given, especially 
as the object is one by which also the effective- 
ness of engineering education in the university 
will be greatly increased. 
Exrectrric LichtinG at Bertin. 

M. Wybau, a Belgian electrician, has recently 
read a paper before the Belgian Electrical Society 
on the electric lighting of Berlin, from which the 
following particulars of this important system are 
taken. At Berlin the electric light is supplied 
from a number of central stations, the two principal 
of which are situated in Markgrafenstrasse and 
Mauerstrasse. Of the other stations one lights the 
Kaiser Galerie and the other a block of houses at 
the corner of Unter den Linden and Friedrich- 
strasse ; a fifth station of but small importance, 
supplies the lighting of Leipzigerstrasse. At the 
Markgrafenstrasse station there are eight steam 
engines, each of 150 horse-power, which drive 
sixteen Edison dynamos. To this plant there has 
recently been added four compound inverted 
engines, each capable of indicating 300 horse-power, 
which drive direct four dynamos of 165 kilowatts 
each, These dynamos are of the multipolar type, 
and are slow-moving machines, their armatures 
making but eighty-six revolutions per minute in 
normal working. The boiler-house contains eight 
De Naeyer tubulous boilers, which supply the 
steam for the whole plant. In the switch room 
is a rheostat of exceptionally large size, which is 
used to regulate the current in the distributing 
mains. These mains are eighty in number, most 
of which are with their coverings about 3 in. in dia- 
meter, and the greatest section of copper in any one 
of them is 800 square millimetres. At the Mauer- 
strasse station there are six boilers, three engines 
of 180 horse-power each and three of 300 horse- 
power each. At the Friedrichstrasse station there 
are four engines of 60 horse-power each, and at the 
Kaiser Galerie four of 80 horse-power each. At 
the small station on the Leipzigerstrasse there are 
two engines of 80 horse-power. The floor space 
required in the above installations per 1000 lamps 
for boilers and machinery is from 323 to 377 square 
feet. At the Edison station in New York about 
194 square feet of floor space are required, but 
the dynamos and engines run at much _ higher 
speeds. The total length of cakles laid in Berlin 
is about 170 kilometres, which are laid under the 
footpaths. In every case Siemens cables are used. 


SUBMARINE TELEGRAPH ENTERPRISE. 

The net protit realised by the Eastern Extension, 
Australasia, and. China Telegraph Company 
(Limited), for the first half of this year, after pro- 
viding for interest on debentures, sinking fund, &c., 
was 138,736l., as compared with 125,804l. in the 
corresponding period of 1888. The amount paid in 
dividends in the first half of this year was 62,500/., 
and the directors have further applied 50,0001. to 
the cost of the company’s Western Australian cable, 
leaving a balance of 26,256/. to be carried forward to 


the credit of the half-year ending December 31. In 
the first half of this year the Saigon and Hong Kong 
cable was partially renewed ; the cost of the opera- 
tion, amounting to 8093/., was charged against the 
reserve fund, Since June 30 a further length of 
127 nautical miles has been renewed, leaving only 
about 14 miles to complete the renewal of the 
shallow water portion off Saigon. This renewal, 
together with the renewal of the shallow water 
portion of the Hong-Kong end of the cable, 
will be shortly carried out. The reserve fund 
formed by the company stood at the close of 
June, 1889, at 692,6091., as compared with 
690,455/. at the close of December, 1888. The 
amount received for interest upon reserve fund 
investments for the first half of this year was 
10,2471., against which 80931. was charged to the 
partial renewal of the Hong Kong and Saigon 
cable, as already indicated. Since 1877, 452,3321. 
has been charged against the reserve and revenue 
accounts for new cables and cable renewals. The 
heaviest charge was made in 1887, when 156,7611. 
was expended upon the Rangoon and Penang cable. 
The gross receipts of the company in the first half 
of this year were 256,757/., as compared with 
239,9261. in the corresponding period of 1888. The 
working expenses of the half-year were 73,7741. In 
this total repairs of cables, including expenses of 
ships in harbour, figured for 22,6261. The company 
had two maintenance ships at work in the first half 
of this year, viz., the Sherard Osborn and the Re- 
corder. The Sherard Osborn was engaged principally 
upon the Western Australian cable, and the Recorder 
upon the Hong-Kong and Saigon cable. The ex- 
penses incurred in connection with the Sherard 
Osborn were 76001., while those of the Recorder 
were 74031. The value of the cable expended upon 
repairs, after deducting the value of picked-up 
cable and sundry expenses at stations, was 41651. 
The expenses incurred at the company’s stations in 
the first half of this year were 37,434l. This total 
included 9851. for expenses of electric lighting at 
stations, and 9321. for the maintenance and renewal 
of instruments and electrical apparatus. The 
heaviest item was, of course, salaries and wages, 
which amounted to 24,3231. The subsidies received 
by the company in the first half of this year 
amounted to 28,3501., made up as follows: Aus- 
tralian duplicate cable subsidies, 16,2001. ; Tas- 
manian cable subsidy, 21001. ; Manila cable subsidy, 
40001 ; Tonquin cable subsidy, 53001. ; Malacca 
cable subsidy, 5001. ; and Macao cable subsidy, 
2501. 








INDUSTRIAL NOTES. 

THERE is no sign of the present state of prosperity 
in the iron and engineering trades coming to an abrupt 
end, or even of decreasing ; on the contrary, there 
appears to be every prospect of a long continuance of 
the rather exceptional activity in all branches of these 
various and varying industries. In numerous instances 
orders continue to flow in, notwithstanding the fact 
that the work in hand is sufficient to keep men and 
machinery going for a whole year ahead. The natural 
result is that many firms are extending their premises, 
erecting new machinery, starting new furnaces, and the 
men are working overtime to an enormous extent. 
Enterprise is not checked by the large increase in 
prices. Indeed, it would seem that every advance in 
price quickened trade, on the supposition, presumably, 
that still higher prices will have to be paid ere long. 
In some cases prices are nearing the record of 1870, ’71, 
and ’72, and it appears possible that even the high 
range of 1873 might be reached, if the present demand 
is continued for any length of time. It is not impro- 
bable that coal will suddenly go up to an astounding 
figure as soon as the real winter sets in. Such an 
advance is certainly being looked forward to as ‘ pos- 
sible” by those in the trade. If the demand increases 
and the output decreases, the rise as indicated is even 
probable. 





The Ironfounders’ report for November says: ‘ The 
iron trade is now floating on the highest wave of pro- 
sperity, and all who are employed in that industry 
iadlooe be greatly benefited.” It then refers to 
the rapid advance in the price of pig iron and its effect 
in running up quotations for the finished material, as 
evidenced in the Scottish markets a few days since. 
It further states that the greatest activity prevails, 
not only in Great Britain, but in all the iron markets 
of the world, and especially in America, Belgium, and 
Germany. Labour troubles and struggles seem immi- 
nent in those countries, as well as in Great Britain, 
and possibly the increase in wages there will have the 
effect of equalising the conditions of competition all 
over the world. The report states that shipbuilders 








are full of orders, and fresh ones are coming in, and that 


the several branches of the engineering trade are 
extremely busy both in England and Scotland, over- 
time being freely worked. In Leeds the ironmoulding 
industry is busier than was ever before known. In 
four places trade is said to be ‘‘ slack,” ‘‘ dull,” or 
“bad,” but the total employed in these places is 
only some 389 men, out of 13,375. In all other 
instances trade is in a prosperous condition. The 
total cost for out-of-work members was only 68/. 7s. 6d., 
but there was an increase of those on the sick list of 
43. The total funds in hand amount to 31,310/., show- 
ing an increase in the month of 14771. 





The October return of the Cleveland Ironmasters’ 
Association shows that the month’s make of pig iron 
was 130,000 tons of ‘‘ Cleveland,” and 108,000 tons of 
other kinds, or a total of 238,000 tons, being 11,000 
tons more than in September. The stocks in hand 
decreased by 50,600 tons. There are in all 102 fur- 
naces in blast, of which 60 are making Cleveland iron. 
With the above item of intelligence comes another to 
the effect that the Cleveland blast furnacemen are 
taking action with the view of checking the output of 
ironstone, and lessening the production of pig iron, by 
demanding shorter hours of labour. On the other 
hand, with the view of meeting the increased demand 
for iron, Messrs. Downey and Co., of Middlesbrough, 
are preparing to reopen and work the Stanghow mines, 
closed for twelve years, in order to meet the demands 
for ironstone in the district. They are laying down 
machinery of the most modern type, and efficient 
power for the purpose. The steelworkers in the dis- 
trict have obtained the concessions asked for, including 
a continuance of the 5 per cent. advance on the ‘scale 
price,” time and half for overtime on Saturdays, and 
double time for Sundays. The locomotive drivers and 
firemen of the Cargo Fleet Iron Works, at Middles- 
brough, have obtained 6} per cent. advance, and the 
further concession that their wages will in future be 
regulated by the blast furnacemen’s scale in the dis- 
trict. All these concessions have been obtained without 
any dispute. 





In the Warrington district trade continues exceed- 
ingly good; the men are working contentedly, and the 
complaints as to loss of time are fewer in number. 
The action of the Midland Wages Board formed the 
subject of some discussion a few days since at a meet- 
ing of the ironworkers, when not only were the opera- 
tives’ delegates thanked for their conduct, but the 
chairman of the Board, Mr. Hingley, a large employer, 
was warmly praised for his conduct in gracefully con- 
ceding the terms of the men. This may probably pave 
the way for the Warrington men and the employers 
joining the Midland Wages Board at no distant date. 

The official circular of the Midland Iron and Steel 
Wages Board, embodying the concessions made, and 
the terms of the advance given, has been issued and 
sent to the ironmasters who are not members of that 
body, as follows : ‘‘ I beg to inform you that at a meet- 
ing of the Board held on October 21, in the Mines 
Drainage Office, Wolverhampton, the following resolu- 
tion was unanimously adopted: ‘That the sliding 
scale for the regulation of ironworkers’ wages be re- 
established on the terms and conditions as before, 
except that the premium be ls. 9d. per ton above 
shillings to pounds sterling ; to commence from this 
date—October 21, 1889.”” Signed, Daniel Jones, em- 
ployers’ secretary. Few things have given more 
satisfaction than the friendly concessions here formu- 
lated. 





In the Sheffield and Rotherham district trade is 
exceedingly good in all branches of the iron and steel 
industries. In most cases the firms have a whole 
year’s work before them, and orders still flowin. A 
slight dispute arose in connection with the Sheepbridge 
Tron and Coal Company and their men—the iron and 
steel workers—in consequence of the expected advance 
in wages not being paid at the date at which the men 
allege it was due. After an interview with the 
manager the matter was amicably settled, the company 
deciding to give the advance on Saturday last, and to 
pay the back money for the previous week. The steel 
smelters are complaining of their low wages as com- 
pared with the wages in other parts of the country 
in the same branch of industry. It is stated that the 
wages of the steel smelters in Sheffield average only 
about one-half of what is paid in other districts. The 
men are organising for an advance in wages, and also 
for the cessation of Sunday night shifts. The decision 
of the Midland Wages Board is the subject of much 
praise in this district also. The question of an eight 
hours’ day is also being discussed, but no active 
measures are being promoted in relation thereto. 
Generally, the Shettield trades are just now complet- 
ing their organisations, many of which had become 
nearly extinct, especially in comparison with their 
numbers and strength some years ago. 





The advance in the price of iron in Scotland, and the 
continued decrease of the stocks on hand, indicate 








pretty clearly the state of trade in that part of Great 
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Britain. It is further manifest by the concessions 
made to the men in various industries. In Fifeshire 
the coalowners have only been able to avert a strike by 
the further concession of 10 per cent. in wages, on 
current rates. At Dalry the Eglinton Iron Company 
consented to the terms of those on strike, but the men 
refused to go in unless the offer was increased for 
a iother 6d. per day, as wages had meanwhile gone up. 
In Lanarkshire the coalmasters conceded the advance 
of 6d. per day asked for, but in some places the men 
refused to work, because it was not conceded a few 
day’s earlier. This action was, however, condemned 
by the majority of the meeting subsequently held. In 
the Lothians the masters have agreed to the advance of 
1) per cent. from the 7th instant. The colliery engine- 
men in Fifeshire, some time since, asked for 6d. per 
day advance ; the masters have now offered from 2d. 
to 3d. per day, according to circumstances. This offer 
is; rejected. In Stirlingshire the coalmasters have 
invited the men to an interview to discuss the ques- 
tion of wages. At Clydebridge the strike of the steel- 
workers still goes on. It is alleged that men have 
been offered a bonus of 25/. to start work, but the men 
stand firm to the decision of the union. Meanwhile 
the men who are at work are housed and boarded at 
the works. Therailway men in Scotland are agitating 
for shorter hours, and cessation of Sunday work 
generally. 





In the coal trade the movement for a further rise in 
wages, and for the eight hours’ day is spreading in 
all directions, and in some districts the wages ques- 
tion is becoming acute. In all parts of Yorkshire, 
the demand for 10 per cent. is nearly universal, 
and in some instances it is peremptory. The coal- 
owners of West and South Yorkshire have replied 
to Mr. Pickard’s letter in a friendly way, stating that 
the matter will be considered at their next meeting, 
and that meanwhile inquiries will be made as to the 
action of mineowners in other parts of the country. 

In Lancashire a ballot is being taken on the eight 
hours’ question, some 40,000 ballot papers having been 
sent out. A circular letter has been sent by the Lan- 
cashire Miners’ Federation to every colliery proprietor 
in Lancashire and Cheshire, and to the Employers’ 
Association, asking for a 10 per cent. advance in wages. 
An interview is requested in each case. In the Wigan 
district the men at several of the pits have been out 
for a week, in one instance for four weeks, through a 
dispute with the day-wage men; but the matter is 
now settled, and the men have returned to their work. 

In the North Derbyshire district coalmining is not 
so good, the men are only working short time in many 
places. Atthe Pilsby Collieries there is a strike for 
higher wages, and there are no signs of a settlement. 
The dispute originated with the banksmen, whose 
wages range from 2s. 8d. to 3s. perday. The men 
are not in union, and are suffering badly. 

In South Derbyshire trade is better and the men are 
pressing for the 10 per cent. advance, and for the eight 
hours’ day. They declare that they are ripe for both. 
Some concessions have recently been made as regards 
the ‘dust question,” by which reductions are made in 
their wages ; but, in other districts, it is still a source of 
discontent. 

In Nottinghamshire the miners are agitating for 
5 per cent. advance, and for the eight hours’ ques- 
tion. They claim that the rise in the price of coal 
entitles them to the 5 per cent. at once. The miners’ 
representative has been elected to the Town Council 
by a very large majority over both of his opponents. 

In the Forest of Dean there is some discontent 
about a reduction of the coal allowance by one- 
half, viz., 10 cwt. per month, instead of a ton; and 
for the extra charge of 2s. 6d. per ton on workmen’s 


coal. 

In North Wales there has been a strike, but a depu- 
tation is trying to arrange the dispute. The men are 
said to be ‘‘impatient ” for a further advance of 5 per 
cent., or 10 per cent. in wages. 

In South Wales some concessions have been made, 
in one case amounting to 12} per cent.; at another 2d. 
per ton. There is great dissatisfaction at the delay in 
revising the sliding scale. A dispute at Ebbw Vale 
about the safety lamp has been arranged by a conces- 
sion of 7 per cent., instead of 10 per cent. as requested, 
Trade in South Wales is exceedingly busy, men are 
well employed, wages are going up, and the prospects 
for the ielane are good. 





The renewal of the lightermen’s strike is most un- 
fortunate, just at the time when all the other riverside 
men are obtaining the advance sought for by the 
dockers’ strike. At first it was doubtful as to who were 
responsible for the dispute ; further investigation seems 
to show that it is the master-lightermen who have put a 
wrong construction upon Lord Brassey’s award. This 
is clearly proven by Lord Brassey’s recent letter. The 
strike has necessitated further meetings of the Con- 
ciliation Committee at the Mansion House, and pro- 
longed consultations of the masters and the men respec- 
tively as to the course to be pursued. So far, both 
sides stand by their own interpretation of the clause 





relating to nightwork; but Lord Brassey’s decisive 
letter shows that his view coincides with that of the 
men, 


The threatened bakers’ strike is one which concerns 
the entire public, and all classes will view with 
alarm any dispute with the men who supply our daily 
bread. The men ask for a ten hours’ day, and few 
will deny that the nature of their calling entitles them 
to this concession. They have had great difficulties 
in enforcing the short day on Sundays, closing for an 
hour or so after 2 p.ni. Unfortunately the masters 
adhere to their determination not to concede the ten 
hours, so that the men have handed in their notices, 
to terminate with the current week. Before its close 
it is to be hoped that a settlement will be arrived at. 








LAUNCHES AND TRIAL TRIPS. 

THE War Department steamer Collingwood Dickson, 
recently built by the Government at Her Majesty’s Gun 
Wharf, Portsmouth, and engined by Messrs. Vosper and 
Co., of Portsmouth, went on her official steam trial on the 
25th ult. The War Department was represented by Mr. 
pr inspector of machinery, Woolwich, and Mr. Travis, 
of the same department, whilst Mr. Vosper was present 
on behalf of his firm. The machinery worked very effi- 
ciently without the least hitch, the engines developing 
greater indicated horse-power than was contracted for, 
driving the vessel at a mean speed of 11} knots during a 
continuous run of four hours. 


On Thursday, November 7, Messrs. Edward Withy and 
Co. launched from their yard at Hartlepool a large steel 
screw steamer named the Verax, built to the order of Mr. 
George Horsley, West Hartlepool. She is a steel vessel 
measuring over 300 ft. in length. The engines have been 
constructed by Messrs. T. Richardson and Sons, Hartle- 
pool, and are of the triple-expansion type, with two large 
single-ended boilers. The hull and machinery have been 
— under the personal supervision of Mr. T. G. 

arron. 








On Saturday, the 9th inst., there was launched from 
the yard of na Ailsa Shipbuilding Company, a steel 
screw steamer, built by them for the Britis India Steam 
Navigation Company, and intended for coasting service 
in India. The steamer, which is named the Amra, is 
190 ft. long, 29 ft. broad, and 20 ft. deep to shade deck. 
The engines are of the tri-compound type, and have been 
built by Messrs. Dunsmuir and Jackson, Govan. The 
diameters of the cylinders are: high-pressure, 16 in.; inter- 
mediate, 26 in. ; and low-pressure, 42 in., with a 30 in. 
stroke of piston. The steam is supplied from a double- 
ended boiler 16 ft. long, and 12 ft. in diameter, having 
four furnaces with Farnley flues, of 3 ft. 3 in. diameter 
inside, and giving a grate surface of 78 square feet, while 
the heating surface is 2300 square feet, ‘lhe horse-power 
= be over 850 indicated and the speed 12% knots per 
our. 





Messrs. Gourlay Brothers and Co. launched, on Satur- 
day, the 9th inst., from their yard at Dundee, a steel 
screw steamer named the Parkmore, built by them to 
the order of Messrs. W. Johnston and Co., Liverpool. 
The vessel is the largest steamer yet built at Dundee, 
being 372 ft. long, with 46 ft. beam, and 314 ft. deep 
from upper deck, above which there is another fore-and- 
aft deck, the space below being for the accommodation of 
cattle. There are nine water-tight compartments and 
tanks suitable for carrying 900 tons of water ballast. The 
gross tonnage is 3900 tons, and the deadweight carrying 
capacity 5500 tons. The builders have lately added to 
their plant a set of rolls for taking in plates 30} ft. long, 
and the Parkmore has shell plates 26 ft. long. The a - 
ling machinery is of the triple-expansion type, with cylin- 
ders of 29 in., 45 in., and 74 in. diameter respectively, and 
adapted to a 44 ft. stroke. Steam at a working pressure 
of 160 1b. is generated in three double-ended boilers, each 
123 ft. in diameter and 17 ft. long, with two centrifugal 

umps. With the engines developing 2500 indicated 
cates the speed is expected to be 12 knots. 


On Saturday, the 9th inst., the Blyth Shipbuilding 
Company, Limited, launched from their building yard 
at Blyth an iron screw steamer named the Sirius. 
The principal dimensions of the vessel, which has been 
built on Bremen account, are as follows: Length, 1814 ft. ; 
breadth, 26 ft.; depth of hold, 155 ft. The engines are of 
the triple-expansion type of about 450 indicated horse- 
power, and will be supplied ty Messrs. Matthew Paul 
and Co., of Dumbarton. 





On Monday, the 11th inst., the s.s. G. R. Booth, a 
steel screw steamer which has been built by Messrs. 
Raylton, Dixon, and Co., for the Britannic Steam Shipping 
Company Limited, Sunderland, proceeded from the Tees on 
hertrialtrip. Herleading dimensions are: Length, overall, 
305 ft. 3 in.; breadth, 38 ft. ; depth moulded, 22 ft. 10 in.; 
deadweight capacity, 3690 tons. Her engines, which have 
been fitted by Messrs. T. Richardson and Sons, Hartlepool, 
are of 190 horse-power, with cylinders of 22 in., 35 in., 
and 59 in. by 39 in. stroke, and gave great satisfaction on 
trial. 


Messrs. A. and J. Inglis launched from their yard at 
Pointhouse, Glasgow, on Monday, the 11th inst., a large 
steel screw steamer built by them for the British India 
Association, and intended for the Australian trade. The 
dimensions of the vessel are: Length, 420ft.; breadth, 
46ft.; depth, 31ft. Accommodation is provided for 





eighty first and thirty second-class passengers, and the 
ship throughout will be lighted by electricity. The pro- 
ie machinery is of the triple-expansion type, having 
cylinders 33in., 52in., and 86in. in diameter by 60 in. 
stroke, and is intended to develop 4500 horse-power. 


The new steel steam tug Hercules, built and engined 
Es Messrs. Vosper and Co., of Portsmouth, for the 
Shoreham Harbour Trustees, went on her official steam 
trial at Portsmouth on the 12th inst., and attained a 
speed of 104 knots—being 14 knots in excess of the con- 
tract requirements, whilst the engines developed con- 
siderably more than the 200 horse-power stipulated for. 





On Tuesday, October 15, Messrs. Forrestt and Son, of 
the Norway Yard, Limehouse, London, E., and the 
Shipyard, Wyvenoe, Essex, launched from their Wyvenhoe 
yard a side-wheel steamer called the Pioneer, for 
ayy | service on the Upper Congo. Her dimensions 
are 60 ft. long, by 10 ft. pie. by 3 ft. 3in. She is built 
= of galvanised steel and is fitted with teak 
cabins. 





A new tug screw steamer named Relampago, built by 

essrs. Davie and McKendrick, Govan, for Messrs. Pile 
and Co., London, went recently on her speed trials on the 
measured mile in the Garelock, and attained a speed of 
11 miles per hour, which is two miles over the guarantee. 
The vessel is 65 ft. long, 14 ft. beam, and 8ft. deep, and 
has compound engines with cylinders 12in. and 24in. in 
diameter by 18 in. stroke. The steam pressure was 100 1b. 
to the square inch. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change, and the market was very 
much excited. Quotations advanced at a great rate, and 
sellers asked all sorts of prices—in fact, a wilder market 
has never before taken place. In the early part of the 
day business was reported done at 64s. for Middlesbrough 
No. 3 warrants, but prices bounded up, and shortly 
after mid-day 68s. was realised. Towards the close of 
the market prices eased a little, and warrants were 
quoted 67s. Yesterday’s quotations are higher than 
any that have ruled since 1879. While warrants were 
realising such high prices it is somewhat singular to have 
to report that for prompt f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron 66s. 6d. was the highest figure paid. The 
tremendous rise in warrants may te caplined to some 
extent by the fact that it was rumoured on ’Change that 
a successful attempt had been made to establish a syndi- 
cate for the purchase of all the Middlesbrough warrants 
in the market. It was reported that four Stock 
Exchange speculators had jointly been buying up all 
the warrants they possibly could for some days past, 
and that they secured practically the whole of the 
Cleveland warrants. If this be the case the syndicate 
are in a position to corner the market, and they may 
force prices toany pitch. Later in the day No. 3 Middles- 
brough warrants dropped to 66s. 6d., but they rallied 
again, and the closing price was 67s. 3d. cash. Makers’ 
iron was only in moderate request, but as a matter of fact 
nobody has any to dispose of. he closing price for 
—- delivery of No. 3 g.m.b. Cleveland pig was 66s. 6d., 
smut for delivery next year buyers reported having pur- 
chased at 65s. It is estimated that up to date this 
month stocks of pig iron must have been reduced by 
considerably over 20,000 tons. To-day there was con- 
siderable excitement, but on the whole the market was 
much quieter and steadier than yesterday. Middles- 
brough No. 3 warrants were in great demand, and opened 
at 67s. 44d., closing at 67s. 6d., buyers. Sellers were not 
anxious to do business, and asked 67s. 9d. The manu- 
factured iron trade is active and prices are improving. 
Makers have a lot of orders on their books, and are by 
no means anxious to secure new contracts. Common bars 
and ship-plates are each 8/. 5s., and angles 8/., less 24 per 
cent. Steel is in good request, and the tendency in price is 
upward. 


Engineering and Shipbuilding.—Both these important 
industries are busily employed. Marine engine builders 
are particularly active and have more work on hand than 
they well know what to do with. Shipbuilders are well 
booked ahead, and there are now very few firms who will 
take an order for a new vessel to be delivered next year. 
Many firms do not care about booking any more fresh 
contracts at present, as they find it almost impossible to 
get supplied with sufficient material to execute their 
present orders and deliver them according to agreement. 





BRIDGES ON THE CANADIAN Pactric.—Mr. Livingston 
has secured a contract for the replacement of all the bridges 
on the Canadian Pacific Railway between Rat Portage 
and Port Arthur with solid masonry. Rock cuttings to 
strengthen the line between these two points are also to 
be carried out. Works will be commenced at once. 





New ZEALAND Raitways.—The total length of railway 
open for traffic in New Zealand on March 31 last was: 
In the North Island, 662 miles ; and in the South Island, 
1108 miles ; or in all, 1770 miles. There were also at that 
date 164 miles of railway in course of construction, of 
which 72 were in the North Island and 92 in the South 
Island. The total expenditure on the railways (including 
cost of provincial lines and the purchase of certain dis- 
trict railways) up to March 31 last was 14,738,772. ; and 
the liabilities on March 31 were 207,484/., making in all 
14,946, 266/. 
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WALLACE’S CLIMAX DRAWBAR GEAR. 

Tue annexed illustration shows the Climax drawbar 
gear of Messrs. J. Wallace and Co., of 29, King-street 
and Acton’s Walk, Wigan. It will be seen that in place 
of the ordinary flat india-rubber spring there is 
employed one of oval section, inclosed between two 
curved boxes. When the strain comes on the ring 
easily alters its form, thus greatly reducing the jerk to 
which wagon stock is subjected at starting. As the 
strain increases the ring assumes a section which grows 
gradually flatter, and thus it opposes a continually 











augmented resistance to the pressure brought to bear 
upon it. By this arrangement there is secured a com- 
paratively long range of elasticity, the spring rapidly 
stiffening as the load upon it grows greater. The form 
of the box is such that it affords ample protection to 
the rubber, which is of special quality, and lasts, we 
are informed, for years. Already many hundreds of 
wagons are running with this drawbar gear, which has 
given great satisfaction, lessening the wear and tear 
on the stock and the breakage of the contents. 





THE ACTION OF STEAM IN CYLINDERS. 


Further Experiments on Condensation and Re-Evaporation 
of Steam in a Jacketted Cylinder.* 
By Major Tuomas EnGuisu, R.E., Superintendent, Royal 
Carriage Department, Woolwich. 
(Concluded from page 559.) 

Clearance Surface.—Whatever view may be taken of 
the nature of the process which causes condensation in a 
steam cylinder, it appears to the author that the number 
of thermal units of heat transferred must vary rsa as 
the area of that portion S- of the clearance surface which 
is colder at the moment than the entering steam, whether 
the surface be that of a film of water or of the actual 
metal. In assigning the value of S- , however, it is neces- 
sary to deduct from the whole clearance surface any por- 
tion which is permanently heated from the outside, as by 
steam-jacketting the end of the cylinder or by other 
means, to a temperature exceeding that of the entering 
steam, Such portions must remain dry throughout the 
whole cycle, and can produce no effect by contact either 
on the initial condensation or on the subsequent re-evapo- 
ration during the stroke. The effect of the cold portion 
of the clearance surface in producing condensation must 
be most marked at the first instant, when the difference 
of temperature is greatest, and must diminish as the 
surface is brought up to the same temperature as_ the 
steam in contact with it. The number of units of heat 
transferred at each stroke cannot therefore be assumed to 
vary directly as the time of exposure, or inversely as the 
number of revolutions in a given time; and every ex- 
periment made by the author tends to show that it varies, 
at any rate approximately, as the square root of the time 


of exposure, or as , Whee N is the number of revo- 


IN 
lutions per second. This result, as pointed out by Pro- 
fessor Cotterill (Proceedings 1887, page 536), is also to be 
expected on theoretical grounds. The effect of clear- 
ance surface will, therefore, be represented by the factor 
Se 
VN £ : 
Temperature.—Next, as to the effect of temperature, it 
is frequently assumed that the condensation must vary 
directly as the range of temperature in the cylinder ; but 
this view appears to the author to be based upon a fallacy. 
It is true that there is experimental evidence, obtained 
by Forbes and others, to show that the rate of trans- 
mission of heat through a metallic plate —— on the 
difference of temperature of the media on either side, and 
that therefore the condensation of steam, in long con- 
tinued contact with metal, should vary as the difference 
of temperature of the two sides ; but in that case there is 
a steady flow of heat, and the temperature of the side of 
the plate in contact with the steam must be uniform, and 
sensibly the same as that of the steam. But the condi- 
tion of things when steam is entering a cylinder appears 
to the author to be entirely different ; the steam is brought 
into sudden contact with a surface sensibly colder than 
itself; and to say that the condensation will depend 
upon the range of temperature is equivalent to saying 
that there would be no condensation at all after the tem- 
perature of the inner surface of the cylinder is raised to 
that of the incoming steam, a result directly at variance 
with both theory and practice. It appears to the author 
that in a steam cylinder there will be a nearly constant 
rate of condensation due to conduction through the metal 
and depending in amount on the mean temperature ; and 


* Paper read before the Institution of Mechanical 


that to this should be added a variable rate due to the 
proportion borne by the range of temperature above the 
mean in the cylinder to the absolute mean temperature 
of the metal: so that, if the absolute temperature of the 
incoming steam be denoted by T, and the absolute mean 
temperature of the inner surface of the cylinder by Ty, the 


m 


maximum rate of condensation will vary as 1+ Tr, jor 


m 
as Th . Also that in cylinders which are jacketted, or in 
m 
which the flow of heat to the outside is prevented by any 
other equivalent means, T» will approach T,, and the 
effect of range of temperature will become negligible. 
Density of Steam.—Next, all the author’s experiments, 
and all others which he has had an opportunity of 
analysing, tend most conclusively to show that the initial 
condensation varies directly as the density of the in- 
coming steam ; and it appears to him that this result is 
also one which must be expected on theoretical grounds. 
For whatever may be the nature of the action between 
the steam and any given portion of the condensing sur- 
face, it cannot sensibly affected by the precisely 
similar actions going on simultaneously on aiees D0r- 
tions of the surface ; and whatever be the rate of conden- 
sation, whether it be the same or different on each por- 
tion, it must depend directly on the number of particles 
of steam brought into contact with a given area, or in 
other words it must vary directly as the density. 
Formule.—The foregoing considerations have led the 
author to propose as the expression for initial condensa- 
tion per stroke in an unjacketted cylinder 


Ss Ti 
VN Ta” 


where Cu is the initial condensation in thermal units per 


Cu W=Au 


weight of water in pounds per stroke; Se is the clearance 
surface in square feet after deducting any jacketted por- 
tion; N is the number of revolutions per second ; T; is 
the initial absolute temperature of the steam; Tn is the 
absolute mean temperature of the cylinder, approximately 
equal to the temperature due to the mean forward pres- 
sure ; p; is the initial density of the steam in pounds per 
cubic foot ; and Av is a constant, which from his own 
experiments and from those made in the United States 
Navy in 1874-5, the author deduces to be equal to 80 for 
Fahrenheit temperatures. 

For jacketted cylinders of ordinary proportions, Tin = 
T, ; hence the initial condensation per stroke 


Cs W=A; —S_ p, 
N 


where Cy is the initial condensation per pound of steam 
in a jacketted cylinder, in thermal units. The value of 
the constant As, obtained directly from the author’s ex- 
periments on initial condensation in a jacketted cylinder, 
where the piston was blocked at the end of the stroke, 
was 56; and this agrees with that deduced from the 
present series of experiments on the ordinary working of 
a jacketted engine, when it cannot be directly measured. 
Applying converse reasoning to the re-evaporation 
which takes place during the stroke, it appears to the 
author that, when a metallic surface is in contact with 
wet steam, re-evaporation will commence immediately 
that the steam pw is reduced below that due to the 
temperature of the metal; and that the number of 
thermal units transferred from the metal must vary 
directly as the surface exposed, and approximately as the 
square root of the time of exposure. Also that, under the 
conditions of a steam cylinder, if Tm be the absolute mean 
temperature of the metal, between the commencement of 
the stroke and the instant considered, and T's the absolute 
temperature of the steam at the same instant, the total 


number of thermal units transferred will vary with Tn 
ue 
and finally with pm, the mean density of the steam, as 
this latter quantity determines the number of particles of 
wet steam which are brought into contact with any given 
area of the hot metal. As soon as the exhaust is opened, 
the rush of steam through the passages will probably 
sweep away any water remaining at the end of the stroke, 
and thus prevent further re-evaporation or transfer of heat 
from the metal during the return stroke. 
It does not appear to be possible to ascertain directly. 
the value of T », the mean temperature of the surface of 
the metal ; but it evidently cannot differ much from the 
mean temperature of the steam; and if it is assumed 
equal to the latter, the expression for the total re-evapo- 
ration in unjacketted cylinders will become 
Bu S, P Tn 
J/N : 
where S, is the total surface exposed up to the point of 
the stroke considered ; N the number of revolutions per 
second ; Tn and pm respectively the mean absolute tem- 
perature and mean density of the steam, between the 
commencement of the stroke and the point in question; 
and T, the actual absolute temperature of the steam at 
this point. 
For jacketted cylinders Ty will be replaced by T,, as 
the temperature of the surface of the metal will be main- 
tained nearly at this constant amount by the supply of 
heat from without ; and the expression will become 


By 82. Ti 
JN T? 
Initial condensation and corresponding transfer of heat 


to the metal will of course go on upon each fresh surface 
exposed during the stroke; but the supply of heat to 


Pm 


Pm 


pound of steam in an unjacketted cylinder ; is the | cas 


in the surface already exposed ; and the effect of the 
exposure of fresh surface will be, not to increase the total 
amount of heat transferred, but merely to distribute it 
over a larger area. If then S. is taken to represent, not 
the total surface exposed, including the clearance, but 
only the fresh area uncovered during the stroke, the re- 
evaporation expressed by 





Ss, T 
Bu 2 —" pn 
JN T: 
or 
B. S82 Ty pm 
AND, 


will represent the excess of re-evaporation over condensa- 
tion, which can be directly observed. 

In the author’s experiments the values of B agree with 
those of A already determined for initial condensation : 
that is Au = Bu =80 for unjacketted cylinders, and As = 
Bs = 56 for jacketted cylinders. This is clearly shown 
by the parallelism of the linesU U and J J in the diagrams 
on pages 556 and 558 ante, representing the amounts of net 
condensation at various points in the stroke, calculated 
according to these values, with the line which would pass 
through the black dots representing the observed results. 
These calculated amounts were necessarily based on the 
assumption that dry saturated steam was supplied, which 
no doubt was not always the case; and this directly 
affects to the same amount both the total number of 
thermal units supplied during the stroke, which are repre- 
sented by the total height of the diagram, and the calcu- 
lated amount of condensation, which is obtained by 
subtraction from the total supply. It will be seen, how- 
ever, that the difference between the observed and calcu- 
lated results is approximately constant throughout the 
stroke ; and that the calculated rate of diminution of net 
condensation agrees very closely with observation in every 


e. 
Denoting the re-evaporation per pound of steam by 
Rv and Rs respectively for unjacketted and jacketted 
cylinders, the complete formule which the author submits 
to represent the net condensation in a steam cylinder at 
any point of the stroke will become therefore 


8% (4 T T 
_— w= c 1 —§s,—™ m 
(Cu— Ru) W TPS: te ) 


for unjacketted cylinders, 


56 1 « 2 
3—Rs) W= 2 Se —82—! pan 
(Cs —Ry ) vin ( PL 2) 

for jacketted cylinders, 


any portion of S, which is jacketted being deducted in 
either case. These are extensions of the formule sug- 
gested by the author in his previous paper (ENGINEERING, 
vol. xliv., pp. 57, 106, 386), the difference being that a factor 
for the effect of temperature is now introduced, and that 
the mean density of the steam pm is now substituted for 
the sum of a constant 0.06 added to the density ps which 
mi ee with the back pressure. The reasons why 
these facturs were not introduced into the original formule 
were because the experiments on which they were based 
did not include sufficient variations of temperature and 
pressure to make it apparent that any correction for vary- 
ing temperatures was necessary, and because the mean 
density happened to agree throughout nearly with 
po + 0.06. 

Calculation of Steam used per Stroke.—The practical 
object of determining the amount of condensation and 
re-evaporation at any point of the stroke is to obtain 
some basis of calculation for the amount of steam used 
per stroke ; and this may be readily effected as follows: 
uet X be the volume swept through, up to the point of 
cut-off, in cubic feet; c the ratio which the clearance 
volume bears to X; n the ratio of volume of cushion 
steam to steam discharged per stroke, at the initial pres- 
sure. Then (1+c) (1-m) X is the volume in cubic feet, 
at initial pressure, of the mass of steam discharged per 
stroke ; and p; (1+c) (l—n) X would be the weight of 
steam required to fill the cylinder per stroke, if there were 
no condensation, or the weight per stroke accounted for 
by the indicator at cut-off. At the point of cut-off pm = 
p;, and T,,=T,=T), and if the fresh surface exposed 
during admission be denoted by 8, the weight of steam 
condensed and not evaporated per stroke at this point 


will be 
80 (8. - 8; 
JN % L jr 
in an unjacketted cylinder, or 
56. oS. 1) 
as ee p 
JN ( oe aa 
in a jacketted cylinder, where L is the latent heat of 


evaporation. The total weight W per stroke is the sum 
of the weights thus found ; or 


w= (= Se —- 31 4 adey(1—n x) 
NN - ( ( ) Py 
for unjacketted cylinders. 
w=(% Se -Sisise)(1-n x) 
JN L ( )( ) Pi 

for jacketted cylinders. 





If x, be the percentage of steam in the working mixture 
at any point of the stroke, and v, the volume of 1 lb. of 
saturated steam, of pressure p. at the same point, it is 
further possible after having determiued W, to obtain 
approximately the value v, 2, of the volume occupied by 
a Dg of steam in the cylinder, at any consecutive 
values of the pressure p. which may be chosen during the 








Engineers. 


effect this is drawn by re-evaporation from that stored up 





expansion, and thus to draw an approximate expansion 
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TABLE XI.—Comparison OF Mr, WILLANS’ OBSERVED RESULTS WITH CALCULATION. 


P Admission pressure, absolute, pounds per square inc’ 


A Trial letter, S simple, C compound, T triple ; i 


intended ratio of expansion. 
R Revolutions per minute. 


W Pound weight of 
FO 


FC 


” 


steam per stroke, accounted for by indicator at cut-off. 


feed-water per stroke, observed. 


» Calculated =p, { 


HO Heat units per stroke, missing at cut-off, observed. 


h. 
ntended absolute mean admission pressure, pounds per square inch; and 


56 Se —S, 


JN 


= 82 + ate) nx}. 














HC ” ” ” ” ” calculated = J (Se — 82) P,. 
VN 
- " - —-— ’ — aneene ec icenielind ener 
| Mr, Willans’ Table I. See Fig. 41. | \Mr. Willans’ Table II. Ratio of Expansion= 5. See Fig. 43. 
| | 
a} s #) 5 | ¢ 70 | 5 8 | 5 9 | gi | g110 | 4 ¢ 89 | ¢ | G10) guo| ¢1%| ¢1%| 140 
1.67) 2.17 28 3.2 3.6 4 | 44 | $2 | 3: a | ae 4.8 5.2 5.6 
R} 303.5 | 408.4 | 409.1 | 403.2 | 400.9 | 397.7 | 406.2 || R/ 400.0 | 307.6 | 405.3 | 4027 | 404.1 | 401.9 | 405.1 
W| 0.02639 | 0.02342 | 0.02486 | 0.02507 | 0.02656 0.02581 | 0.02527 WwW 0.02576 | 0.02478 | 0.02410 | 0.02435 0.02485 | 0.02397 | 0.02506 
FO} 0.0299 | 0.0290 | 0.0333 | 0.0329 | 9.0368 | 0.0368 | 0.0359 || FO | 0.0272 | 0.028 | 0.0269 | 0.0275 | 0.0284 0.0279 | 0.0294 
FO} 0.0273 | 0.0247 | 0.0297 | 0.0299 | 0.0327 | 0.0321 | 0.0329 || FC | 0.0268 | 0.0267 | 0.0267 | 0.0279 | 0.0289 | 0.0288 | 0, 
HO} 3.269 | 6.166 [8.163 | 7.048 | 7.863 (10.261 9.436 //HO/ 1.271 | 1.819 | 2.459 | 2.748 | 3.122 | 8.468 |3.781 
HC] 0.8 [12 2.4 $20 /54 [60 (67 HC | 1.0 [27 2.3 29 | 35 4.2 4.8 
' ( | ‘ ‘ 
l Mr. Willans’ Table III. See Fig, 51. 
| Mr. Willans’ Table II. Ratio of Expansion="—!° gee Fig. 44. Ratio of | . 
2% Repencion =? Ratio of Expansion= —10 
| 90 ? 100 | 110 120 130 | 140 | ,,150 160 150 160 150 160 pers 
A . 1 18S 1 c= ioe ie o* AL? = et T= |= | eee 
| 32 | 36 | 4 4.4 48 | 52 . 6 6.4 5.6 6 6.4 
R 401.1 | 401.5 | 402.9 | 402.7 | 405.5 | 3987 | 4040] 401.2 R| 409.0 408.4 | 405.6 401.2 | 400.4 
W 0.02768 | 0.02686 | 0.02641 | 0.02673 | 0.02672 | 0.02642 | 0.02627 | 0.02616 W) 0.02578 | 0.02506 | 0.02734 | 0.02764 | 0.02805 
FO} 0.0292 | 0.0286 | 0.0292 | 0.0299 | 0.0303 | 0.0307 | 0.0310 | 0.0315 | FO! 0.0273 | 0.0279 0.0289 | 0.0289 | 0.0295 
FO) 0.0289 | 0.0290 | 0.0293 | 0.0804 | 0.0311 | 0.0316 | 0.0321 | 0.0327 FC| 0.0261 | 0.0268 | 0.0273 | 0.0280 | 0.0290 
HO 1.404 [1.686 [2468 (2.742 |3.110 | 3.742 | 4.001 (4.657  HO| 1.985 1.682 | 1.816 |1.101 | 1.263 
HC11 (|19 /|26 \2 3.8 46 5.1 5.6 HC! 0.3 0.7 | 0.0 0.8 0.8 
| ! it 
—a | Mr. Willans’ Table IV. See Fig. 48. 
} + sag ae | } 
‘ c 130 c 180 | o 10 c 180 oi o= 
4 | 44 | 4.38 b.2 5.6 6 8 
R 406.8 405.0 405.5 401.9 402.6 400.0 404.4 
Ww | 0.03098 0.02876 0.02672 0.02397 0.02823 0.02155 0.01649 
Fo 0.0340 | 0.0320 0.0303 .0279 0.0271 0.0264 0.0220 
FC 0.0344 0.0327 0.0811 0.0288 0.0284 0.0270 0.0227 
HO 2.679 2 86 3.110 8.468 3.395 4.291 4.848 
HC 3.0 3.4 3.8 4.2 4.5 4.7 5.4 
| Mr. Willans’ Table V. See Figs, 39, 40. 
ee | - ee —  — 
60 | g 70 g 90 | 110 
ye ie 
A 2.174 | 2.8 3.6 | a4 
| sce aca ieee aie i paar 
rR! 4084 | 2006 110.5 | 409.1 205.2 | 112.7 | 4009 223.0 122.8 | 400.2 223.7 138.0 
W | 0.02342 0.02462 | 0.02488 | 0.02486 | 0.02574| 0.02590 0.02656 | 0.02616 | 0.02857 | 0.02527 , 0.02659 | 0.0274 
FO | 0.0290 | 0.0323 | 0.0880 | 0.0338 | 0.0893 | 0.0478 | 0.0853 0.0348 0.0461 | 0.0859 0.0461 0.0494 
FC | 0.0247 0.0264 | 0.0273 | 0.0297 | 0.0813 | 0.0832 | 0.0327 | 0.0340 0.0872 | 0.0329 0.0871 | 0.0418 
HO | 6.166 =| ‘7.139 11.97 | 8.168 =| 12.262 | 19.864 | 7.863 7.564 17.523 | 9.436 14.388 | 19.475 
HO! 1.2 1 1.7 ‘ | $4 | 60 1/66 | 54 | (7.0 9.5 | 67 .8 | 11.8 
‘ ! 
_ Mr. Willans’ Table VI. See Figs. 45 to 47. 
ee! c # c Ho | ¢ 180 
3.2 4 4.8 
R | 401.1 210.8 | 1920 402.9 212.0 123.8 | 405.5 216.4 130.9 
Ww 0.02768 0.02970 0 02951 0.02641 0.02645 002758 | 0.02672 0.02692 0.02686 
FO | 0.0202 | 6.0334 | 0.0370 0.0292 0.0832 0.0368 | 0.0303 0.0833 0.0382 
FC 0.0289 | 0.0309 0.0318 0.0293 0.0804 0.0328 0.0811 0.0329 0.0346 
HO 1.404 3.786 6.682 2.464 6.000 8.230 8.110 5.611 9.94 
HO 11 1.5 2.0 2.5 8.5 4.6 3.8 5.0 6.7 
_ Mr, Willans’ Table VII. See Fig. 42. 
A co” c? c® 0% | o” | ct ou c 180 ¢ 0" 
4 4 
R 399.9 4131 | 399.8 405.7 405.3 402.9 409.6 406.8 400.3 
Ww | 001508 001745 | 0.02103 0.02169 0.02410 0.02641 | 0.02852 0 03099 0.01447 
FO 0 0183 0 | 0.0224 0.0250 0.0269 0.0292 0.0325 0.0340 0.0171 
FC 0 0167 0.0194 «=| ~— 0.0282 0.0241 0.067 0.0298 0.0317 0.0344 0.0161 
HO 2.931 2.845 | 2.055 2.959 2.459 2.464 | 2.605 2.679 2.405 
uo | 16 1.7 | 10 2.1 2.3 2.5 | 28 3.0 1.5 
* Throttled. 
Ur, Willans’ Tables VIII. and IX. See Figs. 49 and 50. 
Table VUI. Fig. 49. Table IX, Fig. 60. 
A | c 100 ¢ 160 ¢ 160 | ¢ 130 clo =| Gg 150 |g 160 
6.2 5.6 6 | 6.6 5.6 | 56 5.6 
R | 421.7 411.3 401.2 402.6 405.1 | 404.1 411.3 
Ww 0.02985 0.02773 0.02616 0.02323 0.02506 | 0.02627 0.02773 
Fo 0.0344 0.0325 0.0815 0.0271 0.0298 | 0.0310 0.0325 
FO | 0.0855 0.0339 0 0327 0.0284 0.0306 | 0.0321 | 0.0339 
HO | 3.894 4.095 4.636 8.396 3.781 4.091 4.095 
HO | 48 5.8 | 5.6 4.5 4.8 | 6.1 | 6.3 










































































engine is the entire cylinder cover. The author is not 
sufficiently familiar with the construction of the engine 
to be sure whether this exactly represents the case, and, 
unfortunately for the comparison, the number of thermal 
units abstracted per stroke is given by Mr. Willans for the 
point of cut-off only. The calculated amounts for this 
point are given in Table XI., but it is not practicable 
to make a full comparison of the observed condensa- 
tion at different points of the stroke, with the calculated 
amounts, 

Conelusions.—A consideration of the author’s formule 
will show that according to them the loss caused by 
excess of condensation over re-evaporation, at the end of 
the stroke, may be reduced in three separate and inde- 
pendent ways: the first is to proportion the cylinder in 
such a manner that the re-evaporation during the stroke 
may as far as possible balance the condensation at the 
commencement ; the second is to increase the rate of revo- 
lution ; and the third is to reduce the area of unjacketted 
clearance surface to a minimum. 

The first of these was alluded to by the author in his 
a paper, with an example designed to show that, 

or working a single unjacketted cylinder at all economi- 

cally, itis absolutely necessary that the stroke should be 
increased, in relation to the diameter, to far beyond the 
usual proportions. If the latter are adhered to, and a 
small weight of steam, designed to expand several times, 
is introduced per stroke, it must be contained in such a 
shape at cut-off as to render it unavoidable that a large 
proportion should be initially condensed ; and further 
there will not be sufficient re-evaporative surface exposed 
during the stroke to recover the heat thus communicated 
to the metal. If, on the other hand, a gy weight of 
steam is introdued, by using a late cut-off, the loss due to 
not being able to work expansively will more than coun- 
terbalance the saving of condensation. The proved 
economy of compound and triple cylinders is in great 
measure due, in the author’s opinion, to the weight of 
steam inclosed at cut-off in each cylinder being generally 
large in proportion to the amount condensed on the clear- 
ance surface; whilst expansive working, though not 
carried out as economically in itself as it can be in a 
—_— cylinder, is yet conducted without any very serious 
Oss. 

The second method of avoiding initial condensation, 
by a higher speed of revolution, appears to be productive 
of unmixed gain, as far as the actual working of the steam 
is pcm ; but it is of course generally limited by 
practical considerations. 

The third method, by reducing the area of unjacketted 
clearance surface as far as possible, appears to the author 
to be unattended with any counterbalancing disadvan- 
tages ; and he is of opinion that it is of greater import- 
ance effectually to jacket the cylinder covers and piston 
than the sides of the cylinder cenben 3 and that the 
economical results obtained by Corliss and other similar 
valve gear are more directly attributable to short steam 
passages and consequent reduction of clearace surface, 
than to any other cause. 

In conclusion, the author is fully aware that no general 
formule for such complicated conditions as prevail in a 
steam cylinder can be expected to give more thanapproxi- 
mate results. He ventures to express a hope that those 
which he has put forward may be regarded, not as repre- 
senting any particular theory, but as the outcome of an 
attempt to supply the want, which he has often expe- 
rienced in practice, of some basis of calculation, even 
though an imperfect one, for the steam likely to be used 
in any given engine. 





FRENCH MECHANICAL INDusTRY.—The profits realised in 
1888-9 by the French concern known as the Naval and 
Railway Steel Works Company admitted of a dividend 
upon the share capital of the undertaking at the rate of 
6 per cent. per annum. This dividend represented a dis- 
tribution of 48,0007. . 


CANADIAN Paciric Raitway.—The Morris and Brandon 
branch of this system will, it is expected, be in operation 
—— 1. Seventy miles of track have been laid. 

he company’s trains will also be running into Windsor, 
Ontario, within a month. A new transfer boat on the 
Detroit has made a satisfactory trial trip. Surveying 
parties are in the field outlining the necessary improve- 
ments which will have to be made to the line ya orth 
Bend to Savonah, British Columbia. This is a section of 
the Canadian Pacific which was constructed by the 
Dominion Government, and which was to have been 
brought up to a certain standard when tranferred to the 
company. This standard was, however, not reached, and 
the question of deficiencies, involving upwards of 1,000,000 
dols. between the company and the Dominion Government 
is now before the Canadian courts, 





Tue ‘‘ YorKtTown.”—In recent speed trials at Newport 
the United States cruiser Yorktown was given four trials 
with four runs over the measured mile for each trial. The 
first trial was to find the lowest speed at which she could 
run, and the mean of the four was 4.4 knots per hour, with 
109.98 horse-power. The second trial was to run the 
vessel at a speed of 10 knots per hour as nearly as pos- 
sible. The mean speed was 10.6 knots and the horse- 
power 728.61. The third trial was at full speed, with 
natural draught, resulting in 14.8 knots per hour, and 
2318.98 horse-power. Under forced draught at full speed 


in the last trial the speed was 16.6 knots per hour, and 
the horse-power 3578.68. The horse-power given is for 
the main engines, air circulating, and feed pumps alone. 
To get the total indicated horse-power, 82.25, made by 
the blower and other auxiliaries, must be added, giving 
3661.03, or 270 more than was made on the contractor’s 





official trial. The speed was also just half a knot faster. 
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‘“*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompPiLtep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the ification Drawings is stated 

in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

— of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or letter, enclosing 
amount A / pe and postage, addressed to H. DER LACK, Esq. 

The date of the advertisement of the acceptance of a complete = 
cification is, in each case, given after the abstract, wnless 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MANUFACTURE AND TREATMENT OF 
METALS. 


ee P. wines 3: J, wen. F. i. Le tg T. 
ins, an ° nagan, New Yor ‘m- 
eS in the Pneumatic Process of Manufac- 
a, | Iron, Steel, and other Metals. [4d.] June 19, 
1888.—This invention has for its object to avoid the loss of metal 
from oxidation during the finishing stage of the process, and to 
more fully purify the crude metal. The improvements consist in 
subjecting the impure iron while in a molten state to the action of 
an oxidising blast of air, and simultaneously subjecting the iron 
to the action of a reducing atmosphere of hydro-carbon gas or 
ae above the surface of the molten metal. (Sealed June 
5, . 


9039. H. Davidson, London, A New or Improved 
Cutting, Milling, or Grind: Machine for Re- 
proseens Articies to Template. [8d. 4 Figs.) June 
20, 1888.—The template J, whose shape it is desired to duplicate, 
is placed on the mandrel F, and secured in position by collars j. 
The blank L to be operated upon is then secured to the end of 
the mandrel. The rest K is adjusted to bring the blank in close 
proximity to the revolving cutter D. A screw and nut of suit- 
able pitch are placed on the end of the mandrel F which is 


4428. N. C. Cookson, Newcastle-on-Tyne, Im- 
rovements in Coating Iron with Antimony. (6d.] 
arch 14, 1889.—According to this invention the iron surface to 
be treated is first provided with a coating of tin or zinc, and then 
Her aiid of antimony which will now adhere. (Sealed July 


MANUFACTURE OF TEXTILES, 


9044. C. Dratz and H. Dratz, Brussels. An Im- 
reve Process or Method of Dyeing or Pain on 
abrics and other Mate: and Apparatus - 
ployed therefor, [11d. 11 Figs.] June 20, 1888.— Various 
—e are described, but when it is required to execute work 
of large di i and licated patterns, and where a large 
number of copies are required (such for example as hangings, cur- 
tains, or carpets), the operation may be performed in a continuous 
manner by means of the machine illustrated. This machine is 
posed of a of cylinders A made to rotate simul- 
taneously in any suitable manner, constructed of openwork metal 
patterns, and corresponding in number with the number of the 
colours contained in the picture or work to be executed, each 
cylinder thus bearing a different part of the pattern of the same 
design. The shaft m of each cylinder A is made hollow and serves 
as a steam pipe through which is introduced steam for supplyin 
a series of atomisers nl, by which the colour is projected 











against the interior of the pattern cylinder and passes through 
the openings therein. These atomisers are Bee in suffi- 
ciently close proximity to insure the penetration of the colour 
through the whole of the openings during the rotation of the 
cylinder. Fig. 2 shows the construction and mode of operating the 
atomisers 1; n, n being the nozzle pipes suspended from steam 
pipe m and connected with the colour in trough b by pipes. The 
fabric passes in succession round each pattern cylinder A, all the 
points of whose ci ence are ively brought in tact 
therewith at the same time that the atomisers n! project the 
sprayed colour towards this line of contact. Between the cylinders 
A are Lenape cylinders containing hot water or steam for drying 
the fabric after it has been coloured. At the two ends of the 
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adapted to receive them, and the latter is engaged by the gimbal 
h! of the universal joint H. When the handle G! is turned, the 
mandrel F, template J, and the blank L are rotated and moved 
slowly forward by the screw G. The universal joint H allows the 
mandrel F sufficient freedom of motion, so that the outline of the 
template in conjunction with the rest K guides the blank against 
the rotating cutter D, and reproduces a duplicate of the template. 
Fig. 3 shows the template and the rest by means of which the axis 
of the mandrel is regulated as regards its proximity to the cutter. 
(Sealed August 6, 1889). 


17,909. A.J. Boult, London. (W. Ross, Lachine, and H. 
D. Bush, Montreal, Quebec, Canada.) Improvements or 
relating to the Upsetting of Metals and in A 
therefor, (8d. 3 Figs.) December 7, 1888.—The figures show 
a ee | a cross-section and a plan of the special centre rollers 
and side dies used in upsetting and setting eye-bar heads. The 
bar R to be upset is first heated at the point to be acted on, and is 
then inserted between the side dies 8 and is locked in position by 





























cams. The end die Q is brought slowly against the end of the bar 
R ,and is pressed against it by hydraulic power so as to upset or 
enlarge the cross-section of the bar which is kept to a uniform 
thickness by the rapidly reciprocating rollers I, The recipro- 
cating action of the rollers, in working the iron while it is upset, 
is very beneficial, as it retains the fibrous character of iron and 
works all blowholes, small cracks, &c., in steel. (Sealed August 
6, 1889) 


362. H, H. Lake, London. (Professor E. Thomson, Lynn, 
Mass., U.S.A.) Improved Methods of and A) tus 
for Welding, » aud otherwise Working 
Metals by the Aid of Electricity. (8d. 29 Figs.) Januar: 
8, 1889.—This invention relates mainly to various methods of weld- 
ing metals, such as by upsetting the adjacent portions of two 
metal bars to be welded together, whilst a current of electricity is 
passed through the same. (Sealed May 21, 1889). 


2068. H. M. Redemann and R. J. Tilford, Louis- 
ville, Ky., U.S.A. Improvements in and relating to 
ocess for Treating Crude or 

Low Grade Steel to Produce a Refined or High 
Grade Steel. [6d.) February 5, 1889.—The object stated in 
the title is effected by first heating the metal to be treated, then 
subjecting it whilst white-hot to a special liquid bath, which, by 
contact with the heated metal, gives out hydro-carbon gases that 
are taken up by the heated metal. The metal remains in the bath 
till cooled. (Sealed May 21, 1889). 


hine are ted drums, from one of which is wound off the 
fabric to be dyed, that is passed through the machine, and is then 
wound on to the other drum converted into a carpet. (Sealed 
August 6, 1889). 


9789. J.Corrigan, Manchester. Improvements in 
the Construction of “Bun sses” for Com- 
pressing Yarns, (8d. 3 Figs.) July 5, 1888.—Instead of actuat- 
ing the follower d by the crank-pins and connecting-rods as usual in 
this class of press, it is provided with a vertical rack h beneath, 
gearing directly into the pinion i which is actuated by compound 
gearing k from the first motion shaft b. Upon this shaft is mounted 
a ratchet wheel / provided with a catch m as usual, but instead of 
allowing the said catch to remain continually in gear with the 
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wheel, it is provided with a projection n by which it is held away 
from the ratchet wheel by means of a lever o acted on by the 
setting-on handle p, so that when the bundle has been rey ee 
compressed the catch m is allowed to fall into gear with the teet 
of the ratchet wheel / and so retain the follower d in its position. 
This renders the action of the press noiseless. Each top plate is 
continued beyond the hinge by which it is connected with the back 
plate of the machine, and this continuation is provided with a 
suitable weight to facilitate the lifting of the said top plate by the 
attendant. (Sealed July 2, 1889). 


10,633. W. Hitchcock-Spencer, Hitch Herts. 
Improved Apparatus for the Treatment of ea or 
China G and other Vegetable Fibrous Matters. 
(8d. 6 Figs.) July 23, 1888.—This invention relates to apparatus 
for extracting the mmy matters, permeating the fibres, in 
order to separate the individual fibres and subsequently washing, 
bleaching, and dyeing them. The apparatus comprises a casing A, 
within which is a number of removable cages B, B!, B?, con- 
structed of concentric series of bars I carried by arms K pivotted 
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at their inner ends and braced together at their outer ends by 
bars, which are also pivotted at one end to an arm, and are de- 
tachably secured at their free ends, so that when the cage is 
withdrawn from the casing by disconnecting two adjacent sets of 
bars, the one row of arms may be swung on their pivots, thus 
giving access to the interior of the cage. The casing A is 
provided with a cover C secured by bolts ¢ and removable along 
with the cages and their shaft D, the latter being coupled by a 
clutch E to the driving shaft F. The shaft D is supported in 








bearings carried by crossheads F1, F2, F3 supported by rollers run- 
ning upon rails fixed to the casing, whilst the end of the shaft is 








supported in a bearing on the carriage H, which also supports the 
cover C. (Sealed August 13, 1889). 


11,452. J. C. Mewburn, London. (La Société Leblois, 
Piceni et Cie., Paris.) Improvements in Bleaching, 
Dyeing, or otherwise on Textile te- 

and in = Employed therein, (Sd. 14 
Figs.) August 8, 1888.—This invention relates to a former Patent 
(No. 14,637 of 1885). According to the present invention there are 
employed for bleaching or dyeing textile materials without 
deterioration or felting, a hermetic vessel of special construction in 
which vacuum is produced, and a Vessel in which a wheel revolves. 
The vacuum chamber is composed of a metallic vessel a capable of 
being closed hermetically, fitted at top and bottom with pipes b 
perforated with numerous holes for the inlet or discharge of air 
and liquids. In this vessel is a rack mounted on wheels, and 
divided into compartments for the reception of small portable 
boxes d of perforated sheet metal for holding the materials. The 


Fig.!. 
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boxes are placed in the compartments in horizontal superposed 
layers above the lower pipes for the inlet of liquids and air, and 
below the upper pipes for the aspiration of air, and there are 
spaces between them for the free circulation of liquids, so that 
when the vessel is full the whole of the boxes are entirely sub- 
merged. The vessel with revolving wheel is composed of a semi- 
circular trough provided with a valve at the lower part for the 
discharge of the baths, and having above it a large wheel y with 
compartments in concentric rows with guides at their four corners 
to allow of the easy introduction of the boxes. The vessel com- 
municates by oe with vats in which the baths are generally 
prepared beforehand, and the wheel is rotated by any ordinary 
driving power. After the bleaching or dyeing operations the 
wringing or drying of the materials is effected in any ordinary 
manner. (Sealed August 13, 1889). 


13,829. H.H. Humphrey, Detroit, Mich.,U.S.A, Im- 
provements in the ufacture of ‘Tufted Fabrics 
and in Machines therefor. (8d. 7 Figs.) September 25, 
1888. In putting the machine to work, the article to be “‘ tufted” 
is slipped over the free end of the work support 25, which is pivotted 
to the standard 1 at 27. After the work is engaged the work sup- 
port is locked in its er by the latch 28, and the 
pressure foot 14 is then rele to permit it to hold the work down 
upon the feed wheel 26 (Fig. 3), and form a ridge in the fabric. 
Upon motion being given to the parts by the pulley 17 or hand- 
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wheel 5, the forward reciprocation of the needle 30 carries the 
thread through the fabric, the hook 44 oscillates downwardly, and 
passes its point between the needle and the loop, so that upon 
the needle returning a loop is formed (see Fig. 4). While the 
needle returns to make a new stitch, the feed disc feeds the work 
to one side, the pressure foot releases the fabric sufficiently to 

rmit a free feed, and the retaining hook 44 clears itself from the 
loop which it holds. Thus a series of loops are formed, which, 
by the guidance of the operator, are made to cover the fabric in 
a regular manner to form “tufting” or fleece lining. (Sealed 
August 6, 1889), 


TREATING MATERIALS, 


8935. J. Clyne and J. Mitchell, Aberdeen. Im- 
provements in Stone Polishing Machines and in 























Operating the same. (6d. 1 Fig.) June 19, 1888.—This 
invention relates to an improved method of operating a radia} 
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lishing machine having the usual double - jointed or elbow- 
ointed arm. The upper part of the pillar A, on which the radial 
arm B turns, is provided with fast-and-loose pulleys C, C, which 
carry the motion to the bevel wheels D. The sleeve F revolves 
outside the pillar, and keyed on to this sleeve is a pulley G which 
imparts the power to the middle spindle arm and so on to the 
polishing spindle. By this arrangement the polishing arm may be 
swung round the pillar so that work can be carried on at any part 
of the radius of the arm. (Sealed August 6, 1889). 


. A. Boake, F. G. A. Robe: Stratford, Essex. 

aly yy ae ——o coeee of are 

en ‘om Paper p r enewns. . 

to 16, 1888.—The object of this invention is effec by the 

addition of sodium-meta-sulphite to the pulp immediately after 
the bleaching. (Sealed July 2, 1889). 


10,320. B, Tupholme, Sheffield. Improvements in 
Breaking Down and Blending Machines for Powders 
and other Substances, (8d. 1 Fig.) July 17, 1888.—The 
material to be treated is gna in the oy ward Bat the top portion 
of the cylinder A. Inside the lower part of the hopper B are arranged 
blades C, between which and the revolving worm D any lumps 
in the material are broken. The material drops from the hopper 
on to the sieve E carried by the ring L over which revolve rollers 
¥ fixed in the frame H. Thence the material drops on to the blend- 
ing plate J, and is thereby centrifugally thrown against the sides 
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of the cylinder and falls into the mixing chamber R, where it is 
thoroughly mixed by the revolving curved blade U, after which 
the slide V is drawn and the material precipitated into the receiver 
W. Across the concave bottom 8 of the chamber R, is a bracket 
which supports the shaft G, to which all the revolving parts of 
the apparatus are connected. This shaft is connected with a 
driving pulley by means of the spindle P and bevelled gearing M. 
The bevelled gearing is contained in a cover N and the spindle P 
passes through a bracket O containing lubricant. (Sealed August 
6, 1889). 

10,386, W.P. Thompson, London, (J. Schweitzer, Paris.) 
Improvements in or relating to Sifting, Sorting, 
or Dressing Grain, Flour, and the like, (sd. 8 Figs.| 
July 17, 1888.—The improved apparatus consists of a perforated 
cloth a divided into transverse compartments by laths b for keep- 
ing the material distributed as uniformly as possible over the sieve 
and to limit its transverse motion, This sieve is suspended by 
hangers ¢c, and an impulse is imparted to it by means of a crank h 
and connecting-rod d. Brushes e are arranged below the sieve, 
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the distance between two adjoining brushes being equal to the 
double stroke of the sieve, or they may be made movable by giving 
them a reciprocating or circular motion which causes the brushes 
to pass successively under all the meshes of the sieve a. The pro- 
ducts are collected on an inclined surface f to which may be 
imparted or not the same motion as the latter. This surface is 
divided according to the number of grades of the sieve, and can 
also be used to classify the products discharged through aspout g!. 
(Sealed August 6, 1889). 


10,784. R, Hall sansen, Yorks. Improved ~ 
ay for the Distribution of Manures or Ferti- 
ising Agents. (8d. 3 Figs.) July 25, 1888.—Upon a disc of 
metal are cast a number of bars B placec equidistant from each 
other with their outer edges b flush with the periphery of the disc; 
to the other extremities of the bars B is secured a flat metal ring 
of the same diameter as the disc, the combined disc and ring 
forming the frame of the distributor. Within the frame a number 
of flanged flaps E are pivotted at H. On the edge of each flap E 





8a flange F, extending both inwards and outwards on the inner 
edge of which is another flange d, which projects on to the thick- 
ness of the flat ring, and serves to limit the outward stroke of the 
flap E, projections G upon the disc limiting the inward travel 
of the flaps. To insure the full inward and outward movement of 
the flaps two friction wheels I and J are arran; to bear against 
the outer and inner edges respectively of the flanges L. The 
frame is mounted upon the shaft U, which is caused to rotate as 
the machine travels. As the distributor revolves each of the flaps 





forms successively a receptacle into which manure falls from a 
hopper arranged above, the manure being turned on to the 
ground at regular intervals as the flaps are pushed out by the 
friction wheel J. (Sealed August 13, 1889). 


11,210, F. Richmond, Colne, Lancaster. Improve- 
ments in Means or Apparatus for Separat or 
Drawing off the Milk 
Pans commonly known as “Cream Raisers.” (8d. 
6 Figs.) August 2, 1889.--Into a circular hole through the 
bottom of the pan is fitted a metal socket a having a conical 
interior which receivesa tapered plug) surrounding the lower end 
of a metal standpipe c whose upper end extends to a convenient 
height above the surface of the contents of the vessel. The lower 
end of the standpipe i liately above the plug (whose upper 
surface is on a level with or slightly lower than the bottom of the 
pan) is pierced with narrow slits d wide enough to allow the milk 
to pass through and escape, but not the cream, which, when the 
milk has been run off, remains at the bottom of the pan. Upon 
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the outside of the standpipe is mounted asliding ferrule e which is 
shorter than the standpipe, so that when the top of the ferrule is 
drawn up level with the top of the standpipe, the slits near the 
bottom of the standpipe are exposed and allow the milk to pass 
through and escape. When the ferrule is pressed down so that its 
bottom edge rests upon the plug below, access to the slits is 
stopped and the exit closed. The sliding ferrule eis provided near 
its upper end with finger pieces f, by the aid of which the up-and- 
down sliding movement of the ferrule is effected. When the 
cream at the bottom of the pan is to be run off, the standpipe 
apparatus is lifted out of the socket below. Figs. 1 and 3 show 
the apparatus when closed, and Fig. 2 when open. Fig. 4 shows 
the ra ye ¢ lifted out of the socket a for the purpose of being 
cleaned. (Sealed August 13, 1889). 


5190. St. G. T. C. Bryan, pear Ala., U.S.A. 
Improvements in and relating to the Treatment of 
Slag for a Variety of Important Uses, such as 
Making it Cellular for Pavements, W: and the 
like. [6d.] March 26, 1889.—The slag is rotated in a suitable 
vessel when in a molten state, so as to separate the impurities 
from it through the action of gravity and centrifugal force; and 
it is made cellular by forcing into it, when molten, carbonic acid 
gas and hydrogen gas. (Sealed August 6, 1889). 


MISCELLANEOUS, 


9320. A. H. J. Berge, Brussels. Improvements in 
the Acid Saccharification of Amylaceous Sub- 
stances, [Sd. 6 Figs.) June 26, 1888.—Starch is introduced 
into a solution of sulphurous acid contained in an ‘ autoclave” 
after the same has been filled with carbonic acid for the purpose 
of excluding the air, The apparatus is subsequently heated and 
the pressure raised in the autoclave by the introduction of a non- 
oxidating gas. The figure illustrates an autoclave consisting of 
a cylindrical copper tank closed at the ends by gastight covers Q 














provided with stuffing-boxes E in which rotates the mixer shaft W 
carrying the arms F; to the shaft W is fixed the driving wheel Z. L 
is a manhole for introducing the material ; H, H are cocks for the 
introduction and escape of gas; H! isacock for emptying the 
autoclave, and H? is a cock for obtaining samples while the process 
is going on. I is a steam mantle for heating the autoclave pro- 
vided with a pressure gauge M and a safety valve G!. The auto- 
clave itself is also provided with a pressure gauge M, safety valve 
G, and thermometer d. (Sealed August 6, 1889). 


9807. C. Tellier, Paris. Improvements in Ap- 
parat for Heating, Aerating, and Filtering 
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Natural and Artificial Waters and other Bever- 
ages. (Sd. 2 Figs.) July 5, 1888,—The apparatus consists of an 





airtight chamber A in which a coil of pipe B is placed. Cisa 
safety valve and F a cock, by means of which the pressure in the 
chamber can be diminished, both being provided with pipes which 
dip into the liquid contents to prevent the escape of air. Cocks 
allow a current of steam, and other cocks allow a current of cold 
water to through the coil, by which means the contents of 
the chamber can be heated or cooled asdesired. E is a pressure 
gauge, and G a pipe for introducing compressed air to force out 
the water. The chamber is filled through the tube V up to the 
level of the cock K, which is then closed, and steam supplied until 
the heating is completed, when they are closed ; cold water is then 
introduced into the coil to cool the heated water. The water is then 
drawn off through the cocks N, O, P, Q, so as to always draw off the 
clearest liquid, and lead by the tube § to the filter and storing 
vessel. Air or carbonic acid may be introduced through the 
cock U. Any deposits in the vessel A may be driven out through 
the cock T. (Sealed August 6, 1889). 


10,296. M, V. Brisset, Paris. area in the 
Treatment or Purification of Fatty Acids and in 
Apparatus Employed therein. (8d. 2 Figs.) July 16, 
1888.—The process forming the subject of this invention is based 
on the property rage ey by the solid acids of crystallising in 
certain solvents while the liquid acids, which have not the same 

hysical property, remain in solution. After the fatty acids have 
co crystallised, they are separated from the mother waters in an 
apparatus consisting of a cylinder A, the circumference of which 
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is a filtering surface composed of perforated sheet metal C over 
which is placed a cloth D, and rotates in a vessel B, constantly fed 
with the liquid to be separated. The interior of the cylinder is in 
communication with an air pump through its hollow trunnions. 
As the cylinder revolves a layer of fatty acids becomes attached 
to the cloth ; this layer, under action of the vacuum, continues to 
dry until it is about to re-enter the vessel B, when it is detached 
by a revolving brush E. (Sealed August 13, 1889). 


11,749. J. S. Sellon, London. Improvements in 
the Manufacture of Carbons for Incandescent 
Electric Lamps. (8d. 2 Figs.) August 15, 1888.—For the 
purpose of heating the carbons to a very high degree of heat a 
furnace A is used, in which is placed a packed crucible B contain- 
ing the carbons. C isa pipe which conveys ‘heavy oil” froma 
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tank through the valves ¢ into the funnels d, by which it is led 
into the pipe e, at the nozzles of which it is burnt inside the 
furnace. A blast of air is supplied by a pipe jf, and issues with 
the oil at the points of ignition. The carbons may be packed in a 
second crucible within the outer crucible B. (Accepted January 
23, 1889). 


844. R. Morris, Doncaster, Yorks., and W. T. Gent, 
Misterton, Notts. An Improved ogee for 
Covering and Protecting Surfaces. [6d.} January 16, 
1889.—The improved composition comprises commercial resin and 
oxide of zine, or oxide of iron, to which is added a drying material 
such as sulphate of lime, or gypsum. (Sealed July 9, 1889). 


1189, E, Ange. Montpellier, France. Improve- 
ments in the ufacture of Salts of Alumina, [4d.| 
January 22, 1889.—The salts of alumina are obtained free fron 
iron by the employment of a potassic salt and hydrate of alumina 
or bauxite in order to precipitate the iron in a solution of sulphate 
of alumina containing no free acid, the said iron having been pre- 
viously peroxidised. (Sealed June 4, 1889). 


4637. R. Seabrook, Grimsby, Lincoln. An Im- 

roved Antifouling Compound for Coating the 
Bottoms of Ships and other Vessels. [id.] March 16, 
1889.—The improved antifouling compound is composed of sul- 
phur, coal tar, turpentine, and blacklead. (Sealed July 9, 1889). 


6734. M. Wirths, New York. An Improved Pro- 
cess for Produc Colour-Printing Plates by 
which is Provided with the Painting or Drawing of 
w) e or t) 
only One of Each of the Required Colours. [4d.) 
April 20, 1889.—Single colours are applied to se te transparent 
layers which, when laid one on another, will by reason of their 
transparency represent a complete coloured picture. (Sealed 
August 6, 1889). 


STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the — time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of Enainggrine, 35 and 36, Bedford- 
street, Strand. 








Hupson Bay Rartway.—Another Hudson Bay railway 
route is talked of. It is to cross the Canadian Pacific 
Railway at Windermere, through timber, mineral, and 
coalfield regions. The projectors claim that the proposed 
new line will be one-third shorter than the Winnipeg route, 
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ELECTRIC LIGHTING AT THE PARIS 
EXHIBITION. 


Tue ‘‘Eclairage Electrique” Company of Paris 
has a title which is not a very familiar one in this 
country, but it is nevertheless quite an important 
association. It was founded in 1883, and absorbed 
several of the well-known undertakings of that 
time, which had made a brilliant commencement in 
or shortly after 1878. The Jablochkoff Company, 
that was founded with an enormous capital, and 
kept the lead for several years in electrical in- 
dustry, the company owning and working the 
Jamin lamp and the alternating current Gramme 
machine, and the Werdermann Company, were all 
three amalgamated, and it acquired, in addition, the 
right of working in France the Maxim incandes- 
cent lamp. Under the brief title of the Société de 
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arranged as to promote cool working, and to reduce 
the Foucault currents in the machine, an adapta- 
tion of means to produce the same result already 
well known in principle and practice by other 
engineers. In 1881 both Weston and Maxim ex- 
hibited dynamos built on this system, but various 
difficulties, amongst others those of construction, 
led to the system falling into disuse. These diffi- 
culties, however, did not deter M. Reichnewski, 
who has succeeded in producing a commercial 
machine on the same lines. Several types are in 
use ; they are all continuous current dynamos and 
may be classified in two groups—those with horse- 
shoe magnets and Siemens armatures, and multipolar 
machines with ring armatures. The accompanying 
diagrams show the relative proportions and outlines 
of the magnets and armatures in machines of 150 
watts (Fig. 5) ; 26,000 watts (Fig. 2) ; 36,000 watts 
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Fig.1. Central Station 





at the Pont de Jena. 
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l’Eclairage Electrique they have worked these 
systems, and have added to them from time to time 
new methods and inventions that were well repre- 
sented at the Paris Exhibition. This society, in 
common with most of the other electric lighting 
companies, showed a representative collection in 
Class 62, and in addition it established and worked 
a central station, from which current was distri- 
buted in various parts of the Champ de Mars, as 
well as in the Esplanade des Invalides. 

On the occasion of the Electrical Exhibition of 
1881 held at the Palais de I’Industrie, we published 
a very detailed account of the manufacture and use 
of the Jablochkoff candle (see ENGINEERING, | 
vol. xxxii., pages 251, 266, 275, 290, 326, and 353) ; 
the success and employment of this system is still 
very considerable, though the rapid progress of 
lighting by incandescence, and the divisibility of 
current for arc lamps, have combined to eclipse 
the older method. Moreover, important modifi- 
cations and improvements have been introduced, 
which have given to the Jablochkoff system an 
air of novelty. We described some years since 
the Bobenrieth holder, which effected automati- 
cally, and with absolute certainty, the substitution 
of a new candle for one that has burnt out, without 
the intervention of an attendant, the operation 
being effected by the unequal resistances of the 
candles. Since its first introduction, M. Bobenrieth 

















(Fig. 3); and 120,000 watts (Fig. 4). In the 
dynamos with horseshoe magnets the plates forming 
the core are placed close together and are locked be- 
tween two outer plates of the same form, with a bend 
at right angles to make the base ; the solidity of the 
arrangement being assured by two large bolts below 
and four above. In the armature the arc is formed 
of a series of rings with toothed peripheries, 
mounted on a bronze sleeve. This sleeve is cut by 
longitudinal grooves on the inside in such a manner 
as to secure ventilation and assist in keeping the 
machine cool. In the multipolar dynamos the 
plates are locked together in a cast-iron frame 
of the same form by eight bolts ; the armature is 
wound with copper ribbon. The following Table 
gives some particulars of the different types made by 
the company. 




















| sw, ; 
Watts at Total Number | Watts per Electrical 
No. |_ Ter- Weight of Re- Kilo. of Efficienc 
minals, ae |volutions. | _ Copper. y: 
Ib. per cent. 
2 450 99 1300 180 to 280 88 to 95 
3 750 110 =| ~ 1700 180 ,, 280 88 ,, 95 
4 1,800 176 | 1600 180 ,, 280 88 ,, 95 
5 3,300 308 =| = =1600 180 ,, 280 88 ,, 95 
7 5,500 440 | 1500 | 180,, 280 | 88,, 95 
9 9,000 814 | 1200 | 180,, 280 | 88,, 95 
10 12,000 1210 =| 800 | 180 ,, 280 88 ,, 95 
14 26,000 2640 | «.. | 180,, 280 | 88 ,, 95 











has added to the reliability of his device, by the | 
addition of high resistance lighting fuzes which | 
somewhat hasten the lighting of a new candle, 
and prevent the simultaneous lighting of two or 
several candles, thus effecting, by a very simple 
arrangement, an important improvement in uni- 
formity of working. More recently the company 
acquired, and has introduced, the dynamo devised 
by M. Reichnewski, the special characteristic of 
which is the construction of the cores of the field 
magnets and armatures of iron plates so cut and 





The Eclairage Electrique Company was one of 
the first to enter the International Electrical Syndi- 
cate, to which the Administration of the Exhibi- 
tion intrusted the arrangements for lighting the 
buildings and grounds. Before describing the 
means adopted and the plant employed in the exe- 
cution of their contract, we may indicate the extent 
of the operations and the distribution of the 
lamps. The lamps fed by alternating currents 
comprised ; 


166 Jablochkoff candles. 
50 arc lamps of 8 amptres. 
1400 incandescence lamps of 7, 10, 16, 32, 100, and 
200 candles. 
The lamps supplied by direct currents were : 
138 arcs of 5, 8, 16, and 25 amperes. 
275 incandescence lamps of 10 and 16 candles. 
The whole representing an installation of 273,812 
candles. 
The distribution of the various centres of light in 
the different parts of the Exhibition may be sum- 
marised as follows : 


1. On the Quais and in the 136 Jablochkoff of 50 candles— 
Gardens A.C, 
2. Agricultural Galleries -. 25 are lamps, 1000 candles— 
A.C. 
3. Bridge on the Pontde Alma 15 are lamps, 1000 candles— 
A.C. 
4. The Arts Libéraux .. +. 81 are lamps, 1000 candles, 8 
x : ‘ ampeéres—C.C, 
5. Fountain under the Eiffel 4 arclamps, 3500 candles 25 
Tower ampéres—C.C. 
6. Awnings on the Pont d'Jena 60 incandescence lamps, 16 
candles—C.C. 
7. Station near the Pontd’Jena 12 Jablochkoff, 500 candles— 
A.C, 
8. Po 9 ae arc lamps, 1000 candles, 8 
‘ ampéres—C.C. 


arc lamps, 500 candles, 5 
ampéres—C.C, 
“=n 500 candles— 


oo oO 


10. Staircase of station .. 


o 


11. Pumping station incandescence lamps, 16 

: candles—C.C. 

12. Bouillons Duval ee +. 350 incandescence lamps, 10 
candles—A.C. 

13. Argentine Republic Pavilion 890 incandescence lamps, 7 
candles—A.C, 


14 ” ” ” 1 arc lamp, 2500 candles, 25 
ampéres—C.C, 

15. os - 9 8 arc lamps, 2000 candles, 16 
ampéres—C.C, 

16. ” Po on 20 arc lamps, 500 candles, 5 
ampéres—C.C. 

17. Brazil Pavilion ai -. 21 arc lamps, 1000 candles, 8 


ampéres—C,C. 


18. Compagnie Générale Trans- 6 incandescence lamps, 100 
atlantique candles— A.C, 

19. Compagnie Générale Trans- 4 incandescence lamps, 16 
atlantique candles—A.C. 

20. Decauville Eiffel Tower Sta- 5 arc lamps, 1000 candles, 8 
tion ampeéres—C.C. 

21. Decauville Eiffel Tower Sta- 4 incandescence lamps, 16 
tion candles—C.C. 

22. Decauville Buffet, Eiffel 5 arc lamps, 1000 candles, 8 
Tower ampéres— C.C. 

23. Decauville Buffet, Eiffel 4 incandescence lamps, 16 
‘ower candles—C.C, 

24. Palais des Infants .. -. 25 are lamps, 1000 candles, 8 
ampéres—C.C, 

25. * * te . 4 arc lamps, 500 candles, 5 
ampéres—C.C, 

26. o - Po -. 136 ineandescence lamps, 10 
candles—C.C, 

27. Briesbrock Pavilion .. a 1 arc lamp, 1000 candles, 8 
ampéres—C.C, 

28. Worthington pumping sta- 3 are lamps, 500 candles, 5 
tion aimpéres—C.C, 

29. Petroleum Pavilion .. -- 66 incandescence lamps, 16 
candles—C.C. 

30. Algerian Pavilion, [Espla- 9 


nade des Invalides 

31. Algerian Pavilion, Espla- 1 
nade des Invalides 

32. Algerian Pavilion, Espla- 33 incandescence lamps, 32 
nade des Invalides candles—A.C, 

33. Algerian Pavilion, Espla- 12 incandescence lamps, 16 
nade des Invalides candles—A.C. 


arc lamps, 1000 candles— 
A.C 


are lamp, 1000 candles— 
A.C. 


34. Algerian shops, Esplanade 20 incandescence lamps, 20 
des Invalides candles—A.C, 

35. Moorish café, Esplanade des 1 incandescence lamp, 300 
Invalides candles—A.C. 

36. Moorish café, Esplanade des 1 incandescence lamp, 200 
Invalides candles—A.C, 

37. Moorish café, Esplanade des 16 incandescence lamps, 16 
Invalides candles—A.C. 

38. Shops, Esplanade des In- 10 incandescence lamps, 16 
valides candles—A.C. 


39. Fau and Foureau Esplanade 
des Invalides 
40. Honorat, Esplanade des In- 


-_ 


incandescence lamps, 16 
candles—A.C, 
incandescence lamps, 16 


a] 


lides candles—A.C, 
41. Amer Picon, Esplanade des 16 incandescence lamps, 16 
Invalides candles—A.C. 


Nore.—In the foregoing list continuous currents are indicated 
by the letters C.C., alternating currents by A.C. 

The central station by which this large number 
of lights were maintained was placed on the edge of 
the Seine on the left of the Pont de Jena, and it 
occupied an area of about 6000 square feet. The 
steam generators used were of two classes ; two 
were Rozier boilers and three were made by Terme 
and Deharbe. They supplied steam to four hori- 
zontal condensing Corliss engines coupled in pairs, 
made by MM. Lecouteaux and Garnier, which 
drove the dynamos; the first pair developed a 
power of 340 horse-power, and the second 300 
horse- power. The diagram, Fig. 1, shows the 
general arrangement of this installation ; the left- 
hand group, the counter-shafting of which is driven 
at 180 revolutions, included: On the left, three 
Reichnewski dynamos (R) of types 11 and 13, spare 
machines ; one type 13 feeding the lamps that are 
placed beneath the awnings on the Pont de Jena, 
the Worthington station, at Bouillon Duval, and the 
light station. The second row of dynamos included 
two alternate current Gramme machines (G) of six- 





teen and twenty lights (spare machines); one Reich- 
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newski dynamo, type 11, that supplied current to 
the Argentine Republic and the Brazilian pavilions. 
The third row included two alternate current 
Gramme dynamos for thirty-two and twenty Jab- 
lochkoff candles,, and one Reichnewski, type 11, 
that supplemented the lighting of the Argentine and 
Brazilian pavilions. The fourth group comprised 
three Reichnowski dynamos types 11, 13, and 13 
for lighting the Palais des Enfants, the Decauville 
stations, and the Bresboeck pavilions, and for 
giving current to the lamps placed in the lower 
part of the Eiffel Tower. The second group, the 
counter-shafting of which was driven at 250 revolu- 
tions, included a Ferranti alternating machine (F) of 
120,000 watts, intended for subsequent use at the 
municipal lighting station of the Halles Centrales. 
During the Exhibition it was used to light a 
Bouillon Duval, a part of the Argentine Republic 
Pavilion, the panorama of the a Générale 
Transatlantique, the Agricultural Galleries, the 
bridge crossing the approach to the Pont de l’Alma, 
and the pavilions of Fau and Foureau, Honorat, 
and Amer Picon. In addition to the foregoing, 
there was a group of two alternating Gramme 
machines feeding thirty-two and twenty arc lamps ; 
a Reichnewski dynamo for the Arts Libéraux build- 
ing, and a second group of three spare dynamos— 
two alternating current machines, and one Reich- 
newski. 

The ten Jablockhoff candles at the station were 
supplied by current direct from the dynamo ; most 
of the alternating current, however, was passed 
through transformers of a special type belonging to 
the Compagnie ]’Eclairage Electrique, and designed 
by one of its engineers, M. Labour ; the Ferranti 
dynamo was supplied with a Ferranti transformer. 
The continuous current distribution was effected 
by the three-conductor system. 

The arrangement of conductors for so large an 
installation was necessarily complex and extensive. 
For the alternating currents it comprised: 1. For 
the Jablochkoff candles, twelve circuits formed of 
cables of 7.24 square millimetres cross-section, laid 
underground, and protected by iron wire sheathing; 
the'length of these conductors was 9.4 miles. 2. The 
mains for the Ferranti dynamo were overhead; they 
were 4.5 miles long, of copper 5 millimetres in 
diameter, insulated. For the continuous current 
distribution there were six principal circuits, of 
which two were reserve ; the wires were encased in 
lead, and laid underground, while the secondary 
mains were formed of cables 14 square millimetres, 
22 square millimetres, 28 square millimetres, 66 
square millimetres, and 74 square millimetres cross 
section, and 4.5 miles long. Including about 1600 
yards of secondary mains for the Jablochkoff 
candles, and nearly 3000 yards for the Ferranti 
réseau, the company laid 20 miles of conductors. 

We should also mention that a small supple- 
mentary station was installed on the bank of the 
Seine opposite the Esplanade des Invalides, to light, 
at that part of the Exhibition, the main entrance 
and the terminal station of the Decauville Railway ; 
this station supplied current to sixteen Jablochkoff 
candles. 





THE CAIL COMPANY AT THE PARIS 
EXHIBITION. 

In a large separate pavilion, and on an adjoinin 
uncovered space between the end of the Industria 
Court and the Avenue de Suffren, the great esta- 
blishment known as the Anciens Etablissements 
Cail showed a very large collection of machinery 
and artillery, as well as of civil engineering works 
constructed by them, and illustrated in the pavilion 
by photographs and models. The works are of 
very considerable age, having been founded as long 
ago as 1812, since which date they have passed 
through many changes, always growing in extent 
and in importance until in 1882 they were taken 
over bya stock company with a capital of 20,000,000 
francs. During its long career, the undertaking 
has seen many vicissitudes and passed through 
serious crises, the last of which occurred since the 
opening of the Paris Exhibition. With this, how- 
ever, we have nothing to do, but only to pass in a 
rapid review of the more important objects shown 
by the company in their pavilion, omitting for the 
present any detailed notices of artillery. Besides 
the industrial establishment in Paris on the Quai 
de Grenelle, the company possesses two very large 
and important branches, one at Denain, the other 
at Douai. The Paris establishment employs in 
busy times 3000 workmen, and has engines of 500 


—— 
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horse-power for driving the various machinery 
about the works. The location is an extremely 
convenient one, as it not only has a large water 
front where vessels can unload with the help of a 
40-ton crane, but the numerous sidings and lines 
of rails about the place are joined to. the Western 
of France Railway. The total extent of the com- 
pany’s works, including branches, exceeds 27 acres ; 
the number of men employed. in busy times is 
over 5000, and: the motive power exceeds’ 700 
horse-power. - The ‘machinery included in. its 
plant can turn out annually more than 15,000 
tons of finished work, representing at least 
17,000 tons of raw, material brought into the 
works, in addition to the 16,000 tons. of :coal 
consumed annually. Of course a company.on such 
a scale as this is intrusted with engineering work 
of almost every kind ; nevertheless it has its spe- 
cialities; plant for the manufacture of sugar, rail- 
way material and locomotives, civil engineering 
work, such as bridges, viaducts, and iron buildings, 
and of late years the construction of war material— 
heavy guns for fortresses or ironclads, torpedo 
boats, despatch boats, launches, &c. It was the 
Cail Company that, during the siege of Paris, ren- 


dered such signal service to the ered inhabi- 





tants by the rapid construction and erection of flour 








mills for the use of the city. In an incredibly 
short time of space after the order had ‘been given 
by the Government, a flour mill with a hundred 
irs of stones and all accessories, driven by a 200 
orse-power engine, was got to work by them. And 
shortly afterwards a second installation twice this 
size was in operation a month after the work had 
been set in d; it supplied 300 tons of flour a 
day to the suffering population. 
The Cail Company occupies rather an oo 
ition amongst similar establishments of France 
y reason of its extensive foreign connections which 
have brought its machinery into use in most parts of 
the world. It-also appears to have enjoyed another 
distinctive characteristic—that of. having inventive 
engineers controlling its management ; thus out of 
over 2000 locomotives constructed by the company, 
more than 100 are of different types, most of which 
were originated or modified ‘by the directors of the 
works. Italy, Spain, and Russia, not to speak of 
France, have been the principal clients of the Cail 
Company for locomotives, the construction of which 
mer torsnane't by them as te ago as 1845, a 
Clapeyron and. nm engines 

the Northern Railway of France. ap 
Machinery for the manufacture of forms, 
as we have'said, one of the specialities of the com- 
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pany ; this branch of their industry is contemporary 


with the establishment of the works in 1812 by M. 


Ch. Derosne, who at that date had invented a 


| system of purifying sugar by animal charcoal ; since 
|then the company has been actively engaged in 


the manufacture of sugar machinery through all its 
stages of progress and development—the concen- 
tration of the juice in vacuo with double and triple 
effect apparatus, the purification of sugar by centri- 
fugal action, its treatment in vacuo at low tempera- 


| tures, the various processes of purifying juice, the 


| different methods adopted for its saturation and 


carbonisation, the diffusion process, the extraction 
of sugar from molasses, the manufacture of finished 
sugar in cubes; all these and many other systems 
have been worked out and put in practice by the 


| Cail Company, who have always kept abreast of 





other manufactures in this branch of industry. The 
total production cf sugar in France during last year 
was 420,000 tons; of this total more than one- 
third was made in 100 factories established by the 
Cail Company, while 100 more have been modified 
and more or less transformed by them. Out of 
over 100 sugar factories established by the com- 
pany abroad, the largest are the thirteen great 
works erected in Egypt for the Khedive, and the 
Darboussier factory, which treats 1000 tons of 
cane daily. Altogether about 500,000 tons of sugar 
are produced annually in factories equipped by the 
Cail Company. Of the civil engineering works 
completed by the establishment under notice we 
need only refer here to a few of the more impor- 
tant, especially as we shall again mention this 
subject in connection with the exhibits that were 
contained in the pavilion. A large part of the 
ironwork for the Pont de l'Europe was supplied by 
them, as well as, fifteen years later, 1900 tons of 
ironwork and the two great domes of the Paris Exhi- 


bition of 1878 ; at the recent Exhibition the Cail ~ 


Company erected one-half of the great Machinery 

, as well as the very interesting pavilion for 
the Republic of Mexico, and in the construction of 
which 640 tons of iron and zinc’were employed, 
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Besides a large number of bridges and viaducts in 
various parts of France, may be mentioned the 
great hydraulic canal lift on the Neufusse Canal 
at Fontinettes, capable of lifting boats of 300 
tons to a height of 43 ft.; many of the lock 
gates in the new works of the Port. of Calais ; 
the new elevators at the Hétel des Postes ; and the 
cupola for the observatory of Meudon. As regards 
war material, it was only in 1877 that the Cail Com- 
pany commenced the manufacture of ordnance, 
upon the system invented by M. de Bange, then 
the director of the works ; the first’ guns on this 
system purchased by the French War Office were 
field pieces of 3.15 in. and 3.54 in. calibre. Since 
that time a very large amount of war material of 
all kinds has been turned out by the company, and 
as we shall see on another occasion, the display of 
artillery made by them outside their pavilion was 
an extensive one. i 
The Cail Company exhibited at the Paris Exhi- 
bition under nine classes, all of them in Group 6. 
These classes are as follows: Class 48. Material 
and processes for working mines and metals. There 
was only one exhibit in this class, the drawings of 
a winding plant similar to those recently con- 
structed at the Denain works for the coalmining 
company at Anzin. The capacity of this plant is to 
lift 5 tons at each operation, of which 2 tons are 
paying load ; the speed of lift is 26 ft. per second. 
The amount of coal raised with this plant is 
600 tons in twelve hours, from a depth of 1968 ft. ; 
the engine employed has two cylinders 19.69 in. in 
diameter, and 7 ft. 2.6 in. stroke. Class 50. 
Materials and processes employed in agricultural 
factories and food industries. The most important 
objects exhibited in the pavilion came under this 
class, and consisted chiefly of machinery for the 
production of sugar. First may be mentioned a 
beetroot cutting machine which possesses some 
points of interest. The roots having been pre- 
viously washed are thrown into a hopper and fall 
upon a disc 5 ft. 1.5in. in diameter which carries 
on its surface twenty knives each 13 in. long ; the 
disc is driven at a speed of ninety revolutions per 
minute, and the proper distribution of the roots 


against the knives is secured by means of inclined 


guiding bars attached to the hopper. The illustra- 
tion, Fig. 1, shows the general arrangement of this 
apparatus, and it will be seen that the shaft carrying 
the revolving disc is supported by a suitable frame 
in the centre of the hopper, so that the latter is not 
obstructed by transverse supporting bars. By this 
arrangement the whole of the area underneath the 
disc is available for the roots after they are cut to 
fall down into the diffusing cylinders ; the conical 
hopper, through which they pass, is mounted on 
rollers so that it can be turned round to feed a 
battery of diffusers if these latter are arranged in a 
circle. The machine exhibited can cut up 250 tons 
of roots in twenty-four hours. 

There was exhibited a half-battery of diffusers 
manufactured by the works at Douai ; it comprised 
six diffusing cylinders with the same number of 
heating drums arranged for a straight line battery; 
the other six apparatus completing it would be 
placed symmetrically with the one shown, the heet- 
root cutting machine in the middle, with suitable 
conductors leading the cut roots to each diffuser. 
Fig. 2 shows the general arrangement of one of 
the cylinders forming the plant; the heater contains 
a coil through which either live or exhaust steam 
can be passed, the latter method being largely 
adopted. The system of closing the bottom of the 
diffuser is one of the specialities of this exhibit ; 
the bottom is secured to the vessel by a bayonet 
joint, perfect tightness being secured by a rubber 
packing ; the opening and closing of the vessel is 
effected by an inclined screw and handwheel, the 
bottom turning on the centre pin secured to the 
side of the vessel. A diffusion apparatus was also 
shown for treating cane and bagasse ; the pecu- 
liarity of this arrangement consists chiefly in the 
means adopted to discharge the contents of the 
vessel, a more difficult operation on account of 
the tendency which the pieces of cane possess of 
interlocking and becoming bound inside the dif- 
fuser. In the apparatus that was shown the vessel 
had the form of a truncated cone, the larger dia- 
meter being at the bottom, which was closed by a 
door firmly secured by a modification of the bayonet 
joint already referred to; it was further held in 
place by a system of bolts operated from the work- 
ing platform of the apparatus. A very interesting 
exhibit was that of a group of turbines for the 
refining of sugar and its direct production into 


cubes or slabs ready for use. After the syru 
obtained from the raw sugar have been sufficiently 
purified they are passed into heating vessels, and 
thence fall into the crystallisers, which form a part 
of this apparatus. These crystallisers consist each 
of a receiver made of galvanised iron pte divided 
into eight sections by means of movable partitions ; 
these spaces are again divided into a certain number 
of small compartments by narrow zinc strips, and 
when the receivers are charged these compartments 
become filled by the heated syrups from the boiler 
and ultimately bécome finished slabs of sugar ; it is 
evident that the thickness of these slabs can be 
varied by the arrangement of the zinc strips. The 
receivers having been charged the mass is allowed 
to crystallise, and the eight blocks contained in 
each receiver are removed ; this is easily effected 
by reversing the receivers, which are slightly 
tapered, upon a table. The blocks are then 
attached to a light frame and placed within one 
of the refining turbines; the contents of each 
crystalliser are sufficient to charge a turbine. 
The remainder of the process consists of three 
successive operations in the apparatus of which a 
general view is given in Fig. 3. The first receiver 
having been charged, the blocks it contains are 
subjected to centrifugal action until there is no 
discharge through the tube at the bottom of the 
turbine. The blocks are then removed and placed 
in the cast-iron recipient where the first clearing 
process takes place; the syrup employed for this 
purpose is that coming from the operation in the 
third turbine. The blocks are afterwards taken from 
the receiver and placed in the second turbine where 
the process is repeated ; coming from there they 
are inclosed in a second cast-iron receiver and again 
treated, this time with new syrup. A similar treat- 
ment in the third turbine completes the operation. 
After the process is finished the blocks are taken 
out of the frames and the small strips of zinc 
dividing the mass into slabs are taken out; the 
sugar may then be placed in the finishing stove, 
and after some hours it is ready for use. A num- 
ber of these apparatus are in successful work ; in 
one of them especially, that of MM. Mercier and 
Co., of Bresles, 20 tons of moulded sugar are made, 
and of this 15 tons are fit for packing in boxes ; the 
amount of broken sugar by this process is therefore 
only about 25 per cent. 

Besides the exhibits of which we have given a 
general idea, there was a considerable amount of 
other sugar machinery exhibited ; thus there are 
several types of filter presses ; triple effect low tem- 
perature evaporators, in which only exhaust steam 
is employed ; closed boilers for treating the syrup in 
vacuo, and concentrating it up to crystallisation 
point ; apparatus for extracting the sugar con- 
tained in molasses, and continuous distilling appa- 
ratus especially adapted for treating the products 
of molasses. This class of machinery has been a 
speciality of the Cail Company since it was founded, 
for in 1812 M. Derosne constructed his first dis- 
tilling apparatus, and the manufacture has been 
continued by the firm ever since. 


(To be continued.) 





PAPER MACHINERY AT THE PARIS 
EXHIBITION.—No. I. 

In a recent brief Note (vide page 497 ante) we en- 
deavoured to give a summary of the paper machinery 
at the Paris Exhibition, but did not attempt to go 
into any details. There was such a heterogeneous 
collection of machinery, the exhibits having been 
sent in by various firms from various countries, 
without any systematic attempt to represent the 
different branches of the paper manufacturing 
industry, that it is no easy matter to classify them 
according to their proper order. We are in doubt 
whether to speak first of the paper machines, or of 
the pulping machinery. Since the former, however, 
are of far more importance we will in with 
them, irrespective of the countries which exhibited 
them, or of the space they occupied in the building. 

There were four continuous paper machines of the 
Fourdrinier type in the great machine gallery. Two 
were in motion during the Exhibition, making 
paper daily, and to these we wish first to direct the 
reader’s attention. 

Pd Machine by Messrs Darblay. — Messrs. 
Darblay, paper makers, of Essonne-on-the-Seine, 
showed an excellent machine with a large number 
of drying cylinders. They also exhibited models 
of all their mill buildings, quays, &c. This mill 





is of peculiar interest in the history of paper 


making. From it, in 1799, L. Robert 
England, and soon after met Bryan Muka. 
was then working at Messrs. Hall’s factory at 
Dartford. The two men communicated their 
ideas to each other, and the result was that in 1804 
the first continuous Eo machine was made and 
started by Donkin at Two Waters, near London 
The Essonne paper mill now ranks as ong 
of the most important in Europe. Tho esta. 
blishment employs about 2000 hands, havi 
18 paper machines, which turn out about 85 tons 
of paper of all kinds per day. There are 45 boilers 
and 56 steam engines, besides 10 water motors, the 
power of the whole being equivalent to about 
2800 indicated horse-power. Chemical wood pul 
is largely employed in the mill ; straw, esparto, ro 
rags are also much used. The firm of Darblay also 
own a wood pulp mill in the Tyrol. 

The pulp for the machine shown at the Paris 
Exhibition was prepared in a as Me ine made 
of concrete, having two rolls, and holding about 
3cwt. It then pa into two horizontal cylin- 
drical stuff chests. At the head of the machine 
there is one flat'cam knotter, and one square 
rotating strainer. The wire is about 5.9 ft. wide, 
and 35 ft. long. The two couch rolls have a dia- 
meter of about 15in. There are three wet felt 
presses, each with two cast-iron rolls, about 14 in, 
in diameter. The drying cylinders and felt dryers 
are eleven in number, and vary in diameter from 
4 ft. to5ft. At the further end isa cylinder covered 
with copper, which serves to cool, and also to 
damp the paper. After being dried and damped 
the paper through a set of three chilled rolls, 
is then cut longitudinally with circular cutters, and 
finally reeled. 

The machine was driven by a single-cylinder hori- 
zontal steam engine. The side shafting is provided 
with the usual conical riggers for regulating the 
speed of the different shafts driving the presses and 
drying cylinders. All the drying cylinders have 
felts, and each felt its dryer. The ends of each 
drying cylinder are protected with sheet iron, to 
keep in the heat. The framing is strong, the 
whole machine has been very well planned and 
constructed to attain a high degree of speed, and the 
paper can easily be led through at the rate of 150 ft. 
to 200 ft. per minute. At the end of the machine 
just notived there was exhibited a second smaller 
machine for damping, slitting, and reeling the 

per. It is very interesting and well constructed. 

ere the paper is reeled y for printing, and the 
printing machine being close at hand, the daily 
papers are printed and distributed on the spot. 

Messrs. De Naeyer and Co.’s Paper Machine.—-In 
this machine the pulp is prepared in four cast-iron 
beaters of the Umpherston type, and of the 6 cwt. 
size. From thence it is led into two large vertical 
cylindrical stuff chests, each provided with double 
agitators turning in orp directions. After 
being well agitated a st ump delivers the pulp 
on to the head of the paper machine. Next comes 
the strainer, having a fixed plate and movable 
bottom, and provided with continuous surface india- 
rubber scrapers. The wire in this r machine 
is about 35 ft. long and 9 ft. wide. For the two 
vacuum boxes there are a set of three-throw 
vacuum pumps. The two couch rolls are of gun- 
metal, about 18 in. in diameter. There are three 
felt presses, all about 20 in. in diameter, and each 
with two rolls. All the upper rolls of these three 
presses are made of gun-metal, and all the lower 
of cast iron. The first felt ~~ is provided with 
small rolls for washing the felt continuously. 

There are fifteen drying cylinders, including felt 
dryers, and each cylinder or each pair of cylinders 
has its felt. Most of the cylinders are about 4 ft. 
in diameter, but the last is rather larger, and the 
felt drying cylinders are about 39 in. Every cy- 
linder is furnished with a doctor. The last cylinder 
here, as in the other machine, is employed to cool 
the paper just before it is cut with eadae cutters, 
and reeled in the usual way. All the drying cy- 
linders have their ends covered with sheet brass 
to keep in the heat. The framing is very strong, 
but it appears a little more difficult in this machine 
than in some of the others, to lead the paper 
through quickly. 

The oe FRA deren at the on 
by a single-cylinder horizon‘ ine, and the 
Yochvos tentaivediin shafts are provided with conical 
riggers for adjusting the circumferential speeds of 
the rolls and cylinders. There is a separate pump 
for ing off the back water from the wire. 





Paper Machine of Messrs. Dautrebande and 
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iry, at Huy, Belgiwm.—This machine was exhi- 
re without an shafting, and was not working. 
Taking it altogether, it isa very interesting machine, 
well p ned out and constructed, easily accessible 
in all its parts, and exhibiting several novel and 
striking features. Before the wire there are two 
flat strainers, paring acam motion. The continuous 
wire has a length of 40ft., and will make paper, 
cut and dried, 6ft. in width. Noticeable here is a 
flat, narrow plate of gun-metal immediately after 
the breast roll, which serves for the better regula- 
tion of the flow of pulp on to the wire. There are 
three vacuum boxes under the wire, the tops of 
which are covered with wood. The couch rolls are 
poth about 15 in. in diameter ; the upper one is of 
cast iron, the lower of hard rubber. Following 
these are the three two-roll felt presses, of cast 
iron. The diameter of the rolls is about 14in., and 
the first wet felt is provided with an apparatus for 
washing it continuously. In this of the 
machine is the chief novelty, to which we would 
direct special attention. Instead of having four 
separate standards for the four presses, they 
are placed on strong cast-iron vertical frames or 
columns, which are mounted together, the whole 
forming one solid erection, somewhat similar to 
the framing of the drying machine. On the whole, 
this seems a good arrangement, and 
several advantages. By these means the press rolls 
can either be kept vertically above each other or 
slightly inclined. 

The drying machine proper consists of fourteen 
drying cylinders for paper and felts, arranged in 
such a way that each group of one or two cylinders 
(with the exception of the first) has its felt and felt 
dryer. The diameter of these cylinders is about 
4 ft. ; that of the felt dryersis rather smaller. Each 
cylinder is provided with its doctor. Here we 
observe that the steam is sent into the drying 
cylinders, and the condensed water let out on the 
same side, and not at opposite sides of the machine, 
as is often the case. e framing is very well 
arranged for leading the paper quickly through the 
machine, and there are many points of detail which 
have been well studied. After the drying cylinders 
there isa set of three-roll glazers, 14 in. in dia- 
meter. The cooling cylinder comes hext, and is 
followed by an arrangement for damping both sides 
of the paper ; it is then cut with circular cutters, 
and reeled. 

This machine will, it appears, produce from 4 to 
5 tons of paper per twenty-four hours, at the rate 
of 160 ft. to 200 ft. a minute. It is solidly built, 
vibration is diminished, and the wire and felts can 
be easily and quickly replaced. The firm also 
exhibited a cutting machine, to cut the reels of 
paper into sheets, lengthwise and crosswise. 








ELSWICK ARSENAL AND SHIPYARD. 
(Continued from page 581.) 
Tue SHIPYARD. 

Tue shipyard is, at the present time, one of the 
most busy departments of Elswick. There are 
about 2000 men employed here, mostly upon work 
for our own colonies and for India. 

In connection with the Newcastle meeting of the 
Institution of Naval Architects of 1887, we gave a 
brief account of this yard. With regard to the 
plant and machinery, we need only repeat, what 
we then stated, that there are all the best modern 
appliances necessary for the construction of vessels 
of the highest class. 

The yard has only been in operation about five 
years, the space it occupies having been reclaimed 
from the river, and the berths have been constructed 
at considerable cost, yet already quite a fleet of 
warships have been launched from its slipways. 
These include the two Austrian cruisers Panther 
and Leopard ; two Spanish cruisers, Isla de Cuba 
and Isla de Luzon; two Chinese cruisers, Chih 
Yuen and Ching Yuen; the Roumanian cruiser 
Elizabeta ; the Italian cruisers i and Pie- 
monte ; the British gunboats Rattler and Wasp ; 
and the ironclad Victoria. 

The founding of a shipyard department at Els- 
wick was brought more prominently before the 
public notice by the fact of its being the occasion 
of the Admiralty losing one who was undoubtedly 
the most promising of the construction staff. 
The public-spirited manner in which Messrs, Arm- 
strong surrendered the services of Mr. W. H. 
White when it became a question of public welfare 
that they should do so, will be within the recollec- 
tion of our readers. The Elswick firm, however, 





ily recouped themselves by abstracting from 

e public service Mr. Philip Watts, who has since 
been the director of the Elswick shipyard. 

The formation of the shipyard and the construc- 
tion, to an advanced state, of the two Austrian 
cruisers and the i were carried out by Mr. 
White. The Victoria and the gunboats Rattler 
and Wasp were laid down also by Mr. White, but 
the completion of all of these vessels, together 
with the construction of the two Chinese cruisers 
and the two Spanish cruisers, which were subse- 
quently ordered from designs by Mr. White, were 
left to the present director of the shipyard, after 
Mr. White had taken up the position at the Admi- 
ralty which he now holds. 

It will be remembered that before the formation 
of the Elswick Shipyard, the Japanese cruisers 
Naniwa Kan and Takachiho Kan had been con- 
structed from the designs of Mr. White, at the 
Walker Shipyard, where, previously to the amalga- 
tion of Messrs. Mitchell with Sir W. G. Armstrong 
and Co., in 1882, a number of war vessels had been 
constructed for the latter firm. Since the forma- 
tion of Elswick Shipyard, all warships built by the 

mated firms have been laid down there, and 
merchant vessels only have been constructed at the 
Walker yard. 

In the model room at the shipyard are models 
showing the construction of the various slips, 
wharves, &c. There are two ironclad berths, 
capable of taking first-class ironclads up to 500 ft. 
and 600 ft. respectively, which are extensively 
piled throughout their whole length. On a large- 
sized model of the shorter of these berths the 
Victoria is shown in position upon the stocks over 
the massive structure of piles above the original 
bed of the river, and which appear of very con- 
siderable importance even beside the Victoria 
itself. 

In addition to the two ironclad berths, which 
were empty on the occasion of a recent visit, there 
are eight other berths, all of which were occupied. 
Upon these are four gun-vessels and four cruisers. 
Two of the gun-vessels are for the Australian Govern- 
ment, and two are for the Indian Government ; 
the first two being named the Whiting and Wizard 
respectively, and the latter two the Assaye and 
Plassy. These vessels are 230 ft. long, 27 ft. 
broad, 8} ft. draught, 735 tons displacement, 
and of a guaranteed engine-power of 4500 horses, 
which, it is calculated, wil give them a speed 
of 21 knots. Their armament consists of two 
43.in. rapid-firing guns; four 3-pounder rapid- 
firing guns ; and five torpedo guns. 

All of these vessels were in an advanced state 

when we recently inspected them, two being 
ready for launching except the fixing in position 
and boring of the steel brackets for carrying the 
after ends of the propeller shafts. For the Whiting 
the steel brackets had been received and fixed in 
position, and the work of boring out was bei 
rapidly proceeded with. Both the Whiting an 
Wizard were to be launched in the course of a few 
weeks. 
Three of the cruisers upon the stocks are for the 
Australian Government, and are named Pandora, 
Pelorus, and Persian respectively. These vessels 
were also in an advanced state ; the first, Pan- 
dora, was to be launched in about a month’s 
time. 

The dimensions of the Australian cruisers are : 


Length 265 ft 
Breadth ... Sac a ges 41 ,, 
Mean draught ... ais es de 15$,, 
Displacement... ee : ... 2600 tons 


The power of their engines is 7500 horses, and is 
calculated to give the vessels a speed of about 19 
knots. Their armament consists of eight 4j-in. 
rapid-firing guns, eight 3-pounder rapid-firing guns, 
and other small guns, together with four torpedo 
guns. The armoured decks are 2 in. thick on the 
slopes and 1 in. thick on the flat. 

The fourth cruiser on the stocks is an improved 
Piemonte. She isa little larger than the Piemonte ; 
the additional displacement providing increased 
coal-carrying power and an armoured deck of in- 
creased thickness. 
same as that of the Piemonte, viz., 22 knots, and 
it is confidently expected that this speed will be 
attained. It is understood that the armament 
for this vessel will be similar to that of the 
Piemonte. 

The Piemonte herself was lying at the wharf 





alongside the yard, waiting for some portion of her 
armament which has yet to be received. We had, 


The estimated speed is the]; 





therefore, an coeereniy of examining this remark- 
able vessel, which has become famous through 
the paper read by her designer, Mr. P. Watts, at 
a recent meeting of the Institution of Naval Archi- 
tects.* Her beautiful lines and rakish appearance 
are very suggestive of high speed. 

Several other important works are in hand at 
the shipyard, including material for the refit of the 
ironclads Abyssinia and Magdala for the Indian 
Government, and for the refit of the Protector for 
the Australian Government. Each of these vessels 
is to be thoroughly modernised and re-armed. 

We give on pages 594 and 595 engravings of 
the Chinese cruiser Chih-Yuen and H.M.S. Vic- 
toria. It will be remembered that the Chih-Yuen 
and her sister ship the Ching-Yuen were taken 
from the Tyne by Admiral Lang, commander of 
the North China fleet. The dimensions of the Chih- 


Yuén and the Ching-Yuen are : 
Length... ad i ty Re 250 ft. 
Mes enc ey cae 38 ,, 
Mean draught . ~ ee ists 15 ,, 
Displacement aaa is ... 2300 tons 


Their engines attained a power of very nearly 
7000 horses, which gave a speed of 18.6 knots. 
The armament for these vessels consisted of three 
8-in. guns, two 6-in. guns, six 6-pounder rapid- 
firing guns, a number of smaller guns, and four 
torpedo tubes. Their armour decks were 4-in. 
thick on the slopes, and 2-in. thick over the flat 
portions. 

The particulars of the Italian cruiser Piemonte, 
of which we shall publish illustrations, have been 
recently given by us in our report of a paper read 
at the Institution of Naval Architects, to which 
reference has already been made. We will only 
now say that her length is 325 ft. ; breadth, 38 ft. ; 
mean draught, 15 ft.; displacement, 2500 tons ; 
indicated horse-power, 13,000 tons; and that she 
attained the exceptionally high speed of 22.3 knots 
with forced draught. Her armament consists of 
six 6-in. rapid-firing guns, six 43-in. rapid-firing 
guns, ten 6-pounder rapid firing guns, six 1-pounder 
rapid-firing guns, four Maxim guns, and three 
torpedo tubes, and her protective deck is 3 in. 
thick on the sloping portions, and 1-in. thick on 
the horizontal parts. 

The Victoria is 360 ft. long over all, 70 ft. broad, 
her mean draught is 27 ft., and her displacement 
is 10,700 tons. The power developed by her 
machinery at the official trial was 14,244 indicated 
horse-power during a trial of four hours’ duration, 
which will give her a speed of 17 knots. The 
measured mile trials have not, however, yet been 
made, so that the speed cannot be stated with 
accuracy. She can carry 1000 tons of coal, sufii- 
cient to enable her to steam from 8000 to 9000 
knots. 

She and her sister ship the Sanspareil are similar 
in design to the Rupert, Conqueror, and Hero. 
They carry in a single turret forward two powerful 
guns, each of 110 tons weight, and behind this 
turret there is a structure over about two-thirds of 
the length of the vessel rising above the upper 
deck, within and upon which a powerful auxiliary 
armamentiscarried. Right aft upon this structure, 
on what is called the spar deck, is placed a 10-in. 
swivel gun which fires across and astern and has a 
considerable arc of training upon both broadsides. 
The interior of the structure is divided into two 
parts, and each part contains a battery of six 6-in. 
guns along the sides. Upon the spar deck are 
placed twelve 6-pounder rapid-firing guns, and nine 
3-pounder rapid-firing guns are also distributed 
upon this deck and in the tops ; and besides these 
guns there are a number of 1-in. Nordenfelts and 
other light guns. 

There are four above-water torpedo guns, viz., 
one forward, one aft, and one at each broadside, 
also four under-water torpedo guns, viz., two on 
each broadside. The'sides of the structure which 
provide for the auxiliary armament, are protected 
with 3-in. armour, and the fore end of this struc- 
ture, which is situated immediately above the 
turret, is protected by oblique armoured bulkheads 
=e of compound armour 5in. thick. There 
is thus considerable protection to the gunners 
against light shell, and especially against shell 
charged with high explosives. 

The ship is protected about one-third of her 
length amidships by a belt of compound armour 
18 in. thick and 7 ft. 6 in. wide. Above this belt 
there is an armoured deck 3 in. thick, and before 





* See ENGINEERING, vol. xlvii., page 508. 


g 
% 
i 
if 
e 
a 


































































































































































































































































ENGINEERING. 





[Nov. 22, 








THE CHINESE CRUISER . 
CONSTRUCTED BY SIR W. G. ARMSTRONG, MITCHELL, AND CO., LIMITED, ELSWICK. 





and abaft the belt there are sunken decks 3 in. 
thick, continuing to the extremities of the ship. 
The turret is protected by 17 in. compound 
armour upon wood backing and steel framing. The 
lower part of the turret is surrounded by a redoubt 
or breastwork standing upon the armoured deck at 
the level of the top of the belt, which is protected 
by 18 in. of compound armour also backed by timber 
and steel framing. This breastwork is of such form 
in plan as to embrace the loading mechanism of the 
guns. Within the breastwork is the upper part of 
the ammunition hoists, by which the shot and 
powder are brought direct by a vertical lift from 
the magazines ; and to the rear of this, also within 
the breastwork, are the two hydraulic rammers, 
placed so as to be directly in line with the axis of 
the guns when the breech: is lowered to the loading 
position, so that the loading of the two guns may be 
carried on simultaneously. 

These large guns are managed entirely by 
hydraulic mechanism, and the movements of each 
gun, whether of elevation and depression or of 
running out or of running in, are managed by one 
man. The turretalso is trained by the same power, 
and the handwheels for governing this movement 
are brought up to the sighting stations, and are so 
easily worked that the officer sighting the guns can, 
without moving away from the sights, work these 
handwheels and bring the turret round to any posi- 
tion of aim he may desire. 

Of these sighting stations there are three in the 
turret, viz., one for each gun and one common to 
both guns ; and the whole arrangements for the 
working of the guns and their firing are such that 
they can either be worked independently or both 
together, 

The slide on which the gun recoils is parallel to 
the axis of the gun, and is raised or lowered with 
the gun through the angles of elevation and de- 














ression, so that at whatever angle the gun may be 
xed the recoil is always in the line of its axis. 

Immediately after firing the gun the turret is 
revolyed to bring it to the loading position, and 
at the same time the breech of the gun is lowered 
and run in to meet the breech mechanism within 
the turret. This mechanism, worked by hydraulic 
power, unlocks the breech screw of the gun, with- 
draws it from the gun, and carries it off to one 
side, leaving the way clear for the passage of the 
ammunition up into the gun. As soon as the 
ammunition has been sent home, the breech 
mechanism brings back the breech screw, drives 
it into the gun, and locks it, . The gun ean then 
be raised tothe angle at which it it desired to fire 
it, and the turret may be turned to any required 
position. 

The breech of the gun is fitted with electrical 
firing mechanism so arranged that there cannot 
be any circuit of electricity until the breech is 
completely closed and secured, and the gun itself 
run forward into the firing position. 

The 18-in. armour redoubt surrounding the lower 
part of the turret and embracing the loading 
mechanism, extends downwards to the protective 
deck of 3-in. horizontal armour, at the level of the 
top of the outer belt of side.and cross-armour which 
is composed of 18 in. of compound armour with 
the usual backing and framing, and_ which extends 
several feet below the water He. Thus the trans- 
port of ammunition from the ines to the 
110-ton guns is always under the protection of the 
very powerful armour above named, and the whole 
of the mechanism working the turret and the guns 
is entirely surrounded by the same powerful armour, 

The turret guns have a training range of 
about 270 deg., so that on either broadside they 
can train about 45 deg. abaft the beam, as well as 
all round forward from beam to beam. The highest 





“ CHIH-YUEN.” 





angle of elevation is 13 deg., which is equivalent 
toa e of about 7? miles ; though the power of 
the gun is such that, could it be worked at very 
high angles of elevation, its range would probably 
be 13 or 14 miles with projectiles weighing 1800 lb. 
The charge of powder used is about 960 lb., giving 
a velocity of about 2200ft. per second ; a velocity 
which, at close quarters, would penetrate about 
34 in. of unbacked iron armour. 

The 10-in. gun on the spar deck, which is of 
29 tons weight,.is mounted on a platform revolving 
on a centre pivot, and entirely surrounded by a 
gun-house or screen of armour which revolves with 
the gun. To the rear of this house at loading 
position there is a loading house, also protected by 
armour, in which the loading mechanism is situated 
and where the men are stationed who receive the 
ammunition from below and pass it to the gun. 
The ammunition comes up direct from the magazines 
through two steel tubes or shafts about 21 in. in 
diameter and 2 in. thick. . The lifting of the 
ammunition from below and driving it into the 
gun, are accomplished by the aid of hydraulic 

wer, as is also the training of the gun and its 


ouse. 

The hydraulic power which is so extensively 
used in the working of the large , is provided 
by powerful steam pumps placed low down in the 
vessel, and is carried to and from the various points 
of operation by means of copper tubing. 

is power is made use of for several other 
purposes about the vessel, such as for working 
steering gear, magazine mechanism for lifting 
ammunition in the magazines and bringing it to the 
hoists and placing it in a position for being lifted 
to the guns ; ash lifts, of which there are four, or 
one to each stokehold; boat hoists; capstan, &c. ; 
and the perfection of command and facility of work- 
ing which is obtained by this source of power, 
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place the various mechanisms worked by it under 
very easy control. 

The policy of putting all of the main armament 
of an ans: into a single turret has recently 
received much consideration amongst naval officers 
and others, and it has been condemned’ by many 
on the general principle that it is unwise to put too 
many eggs into one basket. 

In the new ironclads which were discussed by Mr. 
White at the last meeting of the Institution of 
Naval Architects, the main armament is divided 
into two, and a half is put at each end of the ship, 
the auxiliary armament being situated between the 
two halves of the main armament. There can be 
no question that this is a wise course. In the 
Victoria it would have led to a somewhat larger 
ship, but the value of the ship would have been 
immensely enhanced. Nevertheless the Victoria is 
a splendid vessel, and possesses many features 
which will commend her to naval officers and make 
her a good fighting machine ; not the least of these 
is the large space available in the fighting parts of 
the ship, which of course could not have been 
secured to the same degree if the main armament 
had been divided as above suggested. 


(Zo be continued.) 





SELF-ACTING METAL BAND-SAWING 
MACHINE. 

On page 590 we give a perspective view of a metal band- 
sawing machine manufactured by Messrs. Noble and 
Lund, of the Northern Machine Tool Works, Forth 
Banks, Newcastle-on-Tyne. As our engraving shows, 
the machine consists of a strong hollow casting with an 
overhanging arm firmly bolted thereto and fitted with 
a vertical slide carrying the top pulley, which is ad- 
justable by a screw to compensate for various lengths 
of saws, and is provided with a strong lever and heavy 
weight to give the requisite tension to prevent the saw 
slipping. The saw pulleys are 48 in. in diameter, the 
periphery of each being covered with an india-rubber 
tyre, and they are suitable for saws varying in width 
from } in. to 2 in., according to the work to be per- 
formed. The lower pulley is cast with a arebel v0 
its outer rim, and is driven by double purchase spur 
gearing and a three-speeded driving cone. This 
bottom pulley revolves in a trough of soapy water and 
thus keeps the saw perfectly cool and lubricates the 
cut at the same time. 

The table is arranged to work on a bed with two 
V slides parallel to each other, and is in two pieces, 
each half working on a separate slide, the saw passing 
down between the two. Both are, however, firmly 
joined to each other at the back end. 

The table is self-acting at twelve different rates of 
feed to suit the various thicknesses of work to be 
operated upon, and is worked by the screw and worm 
and wheel, and traverse cones shown in the engraving. 
The machine is also fitted with an automatic sto 
motion which can readily be adjusted to any require 
position to stop the feed. The thrust of the saw is 
taken by an improved arrangement of hardened cast 
steel guide rollers, the upper guide being arranged to 
raise or lower on to the work as required. 

The advantages of machines of this type are becom- 
ing very generally recognised, as they are admirably 
adapted for economically ripping off surplus materials 
from iron or steel forgings, or cutting away the 
‘* heads” or ‘‘ risers” from steel castings. 





TRIPLE-EXPANSION HORIZONTAL 
ENGINE. 

Amone@st the mill engines at the Paris Exhibition 
which were worthy of special notice was the four- 
cylinder triple-expansion horizontal engine which 
forms the subject of our two-page engraving this week, 
of which we also illustrate details on page 602. This 
engine was constructed by Mr. Thomas Powell, of 
Rouen, whose works are now carried on under the 
title of the Ateliers Powell, Matter et Cie., Succrs., 
and its design, which presents some interesting 
features, is due to Mr. H. tt Powell. 

As will be seen from Fig. 2 of our two-page engrav- 
ing, the engine has four cylinders dis in pairs 
tandem fashion, the two cylinders next the crank- 
shaft being the high-pressure and the intermediate 
cylinders respectively, while the two rear cylinders 
are low-pressure and are of unequa] diameter. It is 
in this inequality of diameter of the two low-pressure 
cylinders that one of the peculiarities of the engine 
consists. By this arrangement there are obtained two 
engines either of which could be worked as an inde- 
pendent tandem compound in case of accident, or 
which could be worked coupled as tandem compounds 
(there being then two high and two low-pressure 
cylinders), in case of circumstances necessitating a 
reduction of boiler pressure below that suitable for the 
triple-expansion system of working. The engine is 
thus available for working in three different ways, the 


' necessary “hanges being made by means of the arrange- 


ment of pipes and valves connecting the cylinders. 
The arrangement is also one which could be advanta- 
geously adopted for converting an existing tandem 
compound engine to the triple-expansion system. 

Inthe engineillustrated the diameters of the cylinders 
are as follows: High-pressure, 11.02 in. ; interme- 
diate, 15.75 in.; and low-pressures, 20.08 in. and 
35.43 in. The stroke is 35.43 in., and running at 
70 revolutions per minute with steam at an initial 

ressure of 150 lb. per square inch absolute, cut off at 

rom 40 to 50 per cent. in the first cylinder, the engine 
will indicate 300 horse-power. We annex in Fig. ll a 
hypothetical diagram ee approximate distri- 
bution of the work between the several cylinders, the 
curves on this diagram being drawn as common nf ta 
bolas and the valves being assumed to open and close 
instantaneously. 

In proportioning the bs pr ges of the engine under 
notice it has been deemed of less importance to attain 
equality of power in the two halves of the engine than 
to secure as small a variation as possible from the mean 
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patented by Mr. J. F. Spencer in 1863, modified how. 
ever in certain respects. The valves are of aa 
p gepe by the motion of the eccentric and ‘closed by 
the action of a spring when they are released by the 
detent. The detent is operated by the Correy 
arrangement,“ which Mr. Powell has long used 
successfully. In this gear the governor actuates a rod 
carrying cams with serrated faces, the point of the 
stroke at which the detent is released depending upon 
what parts of these cams act w the releasing rods, 
In the lower part of Fig. 5is shown a —_— of the 
cam rod with one of the cams, while irectly above 
the latter is one of the rods operating the detent gear, 
This rod has a hardened steel 1-sha int, 
which comes into contact with the cam as the valve is 
opened by the action of the eccentric, the further 
movement due to the eccentric after the detaching rod 
has been stopped by the cam causing the rod to actuate 
the detent, and, by releasing the valve from the pull 
of the eccentric, leave it free to be closed by the action 
of a spring. This Correy gear has the advantage of 
throwing exceedingly little work on the governor, the 
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turning moment, it being of special importance for 
mill purposes to obtain the steadiest ible driving. 

In the engine illustrated the high-pressure and 
intermediate cylinders are steam-jacketted, but the 
low-pressure cylinders are not jacketted, but of course 
steam-jacketting could be applied to thesecylindersalso 
if required. In the case of cylinders Nos. 1 and 2, the 
liners are fixed to their ps Go by rust joints with 
wrought-iron covers, a system of construction which 
the builders have long used successfully. A section 
through the high-pressure and one of the low-pressure 
cylinders is given in Fig. 4, page 602, from which, 
and the general views on our two-page engraving, it 
will be seen that the front and rear cylinders of each 
pair are connected by three bolts passing through cast- 
iron distance pieces. This arrangement makes a firm 
connection, and at the same time affords facilities for 
the examination of the stu -boxes, &c. 

The arrangement of stuffing-boxes and tube through 
which the piston-rod works between each pair of 
cylinders, is shown by Fig. 4 just referred to. The 
connecting sleeve is bushed with brass at each end, these 
bushes fitting the piston-rod well, while the rest of 
the sleeve is an easy fit. The sleeve through which 
the piston-rod passes prevents any leakage of air into 
the low-pressure cylinder, while the packing gives a 
certain amount of elasticity to the < od of the 
sleeve, and enables it to adjust itself tothe rod. The 
latter, it will be noticed, does not touch the packing. 
The arrangement is found to be altogether a very satis- 
factory one. 

Fig. 4 also shows the positions of the steam and 
exhaust valves, these being all of the Corliss type. 
The exhaust valves are nearest to the ends of each 
cylinder, and are so placed. that they effectively drain 

e latter. The steam valves of the high-pressure 
cylinder are made as shown in the section, Fig. 12, 
annexed, From this view it will be seen that the valve 
has a bearing opposite the port of a smaller surface 
than on the port side, the valve being thus not exposed 
to the full pressure of the steam tending to force it 
on to its seat. 

As will be seen from the general views, Figs. 1, 2, 
and 3 on our two-page engraving, the valve gearis 
arranged so that the steam valves are driven from one 
side —— — — from the ssamgpiges of each 
engine, this simplifyi e disposition o e parts 
and rendering haw Sere accessible. The pe shag 
Tes g Hing ear <a ag steam valves tod Saag in 

. 3, the valves on the high-pressure er being 
fitted with a cut-off gear pa by the governor. 
This gear is shown in detail by Fig. 5 on 602, 





and in general arrangement it resembles the ae gear 








contact of the points of the releasing rods with the 
cams being merely momentary. The gear for working 
the exhaust valves is shown by Fig. 1, and will require 
no description. ; 

The crossheads work in bored guides, these guides 
being bored at the same time as the end flange of the 
bedplate is faced to receive the cylinder. As will be 
seen by Figs. 1 and 3, the bedplate is made with a long 
foot under the crankshaft bearing, this foot being ex- 
tended towards the guides with a view of preventing 
twisting of the bed under the action of the connecting 
rod on the crosshead. 

There are two air nase, these — vertical and 
driven from the crossheads through bell-crank levers, 
as shown in Figs. 1 and 2. Detail views of one of 
these air pumps are shown by Figs. 6 and 7, page 602, 
while Fig. 9 shows one of the air pump valves. This 
construction of air —_ is a speciality of the con- 
structors, and it is found to give very good results and 
to be suitable for high speeds. As will be seen, the 
paren, which is of conical form at its lower end, works 

a cylinder surrounded by an annular chamber which 
is divided into two , of which one forms the con- 
denser aud the other the hot-well. This chamber is 
seated on a hemispherical casting into which the 
bottom of the air pump cylinder opens, the top of this 
casting carrying valves opening downwards from the 
condenser, and upwards into the hot-well. The valver, 
as shown by Fig. 9, are small and numerous, and are 
of the well-known pattern used in the Worthington 
pumps. Of course the true air-pump piston is the 
surface of the water in the lower casting, and this sur- 
face is of large area com: with the area of the 
— plunger, so that its vertical speed is slow com- 
pared with thatofthe plunger. The valves are readily 
accessible when necessary, while no accident to them 
can damage the plunger. é 

Fig. 10 on 602 shows the injection cock, which is 
also of special construction. It is, as will be noticed, 
provided with two handles, and by means of the lower 
one the plug can be raised slightly from its seat before 
being turned round, and then dropped down again. 
This greatly facilitates the adjustment of the cock, and 
prevents scoring. 

We have now, we think, described the chief features 
of this interesting engine, the only nb get nsion 
engine, by the way, which drove any of the ting 
in the Machinery Hall at Paris. The driving in this 
case was by ropes, the flywheel being grooved for eight 
ropes 1.6 in. in diameter. 


* The Correy was illustrated and described in 
detail in ENGINEERING, vol. xx., page 355, 
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OTES FROM THE UNITED STATES. 
5 - PHILADELPHIA, November 8, 1889. 

Tae American iron trade is threatened with a 

eral advance in prices, resulting from an expand 
seen in every department. At steel rail mills, 

orders are flowing in, and sales for the first nine months 
of the year foot up 919,874 tons, exclusive | of one 
mill not reporting its sales. There are inquiries on 
the market, it is now estimated, for 200,000 tons, and 
railroad promoters are anticipating a successful termi- 
nation of n tiations for neial aid in the near 
future. Steel billets and slabs have advanced in price, 
and the advances seem to stimulate users to buy even 
more largely than they otherwise would. At western 
mills, quotations for steel railshave advanced to 35dols., 
and orders are abundant. In Western Pennsylvania, 
mills are crowded with business at 33 dols. to 33.50 dols. 
An advance in coke, amounting to 25 cents per ton, 
has been announced, and it is believed that another 
advance will follow a month later. Bessemer is selling 
at 18 dols, to 19 dols. at eastern furnaces and 20 dols. 
to 21 dols. at Pittsburg. Supplies from abroad are 
not available at present, and consumers who have 
but light stocks on hand are getting rather nervous 
over the outlook. Tomake things still more unpleasant 
for them, blast furnace workers in two or three localities 
are agitating for a 10 per cent. advance in wages, and 
the anthracite coal companies are holding meetings 
to see about advancing prices, Bituminous coal pro- 
ducerson the Allegheny Mountains have also held several 
conferences with a view of agreeing upon a higher 
range of prices for soft coal next year. view of all 
these signs of the times, there are many who believe 
that iron and steel—and especially steel rails—will 
move up 1 dol. to 2 dols. higher. 

The bridge builders are finding some difficulty in 

etting contracts accepted ; plate-iron makers are not 

king any more orders than ag compelled to, in 
view of the hardening tendency. r iron has advanced 
1 dol. per ton this week. Nails have advanced to 
9.20 dols. in small lots, and cut steel and wire nails 
are all moving upward owing to the extraordinary con- 
sumptive demand growing out of the phenomenally 
active building requirements in all sections of the 
country. 

Contemplated railway combinations and alliances 
are agitating the minds of our railroad managers. 
Among the plans under discussion, is one for co-opera- 
tion between the Union Pacific and the Chicago, 
Burlington, and Quincey, with several other lines 
extending from the extreme north-west, to the Atlantic 
coast. Such a combination is inevitable, but just 
when and how a unification of these interests will be 
brought about, it is now impossible to state. 

There will be a very heavy demand for material for 
railway equipment throughout the fall and winter. 
Orders for 40,000 cars will be placed within the next 
three months; the Pennsylvania Company has just 
ordered 6000, the Reading 3000, and the New York 
Central gave out a large order recently, which was 
divided up among a number of different works. All of 
the southern s need more cars, but the managers 
are pursuing an extremely economical policy, and it is 
not at present known to what extent, or how soon they 
will place orders for additional rolling stock. The 
volume of traffic this year is fully 30 per cent. in excess 
of last year, and will probably continue far in excess 
all through the fall and winter months. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on No- 
vember 15, 1889, fessor Reinold. F.R.S., President, 
in the chair, Professor J. Milne and Lieut. G. F. Eyre 
were elected members. 

Mr. Enright resumed the reading of his paper on the 

“‘ Electrification due to Contact, of Gases with Liquids.” 
Repeating bis ch teem with zinc and hydrochloric 
acid, the author, by passing the gas into an insulated 
metallic vessel connected with the electrometer, proved 
that it was always charged with electricity of the opposite 
kind to that of the solution. The electrical phenomena 
of many other reactions have been investigated with the 
result that the whether H,, CO., SO,, SH, or Cl, 
is always electrified positively when escaping from 
acids, and negatively when leaving a solution of the salt. 


In some cases distinct reversal is not obtainable, but all. 


these seem explicable by considering the solubility and 
power of diffusion of the resulting salts. Various other 
results given in the paper tend to confirm this hypothesis, 
Seeking for an explanation of the observed phenomena, 
the author could arrive at no satisfactory one excepting 
“contact” between gases and liquids, and if this be the 
true explanation he hoped to prove it directly by passing 
hydrogen through acid. In this, however, he was un- 
successful, owing, he believes, to the er gr ag of 
bringing the gas into actual contact with the liquid. 
True contact only seems possible when the gas is 
in the nascent state. Some difficulty was experienced 
in obtaining non-electrified gas, for the charge is re 
several hours after its production, even if the gas be kept 
in metallic vessels connected to earth. Such vessels, when 
recently filled, form condensers in which the electricity 
les an inclosed space, and whose charge is available 


on allowing the gas to escape. Soap bubbles blown with 


newly generated gar a were also found to act as con- 
densers, the liquid of which, when broken, exhibited a 
negative charge. This fact, the author suggested, may 
explain the so-called ‘fireballs ” sometimes seen during 
thunderstorms, for if by any abnormal distribution 
heat a quantity of electrified air becomes inclosed by a 
film of moisture, u 
closely resemble those of fireballs. A similar explanation 
was pevend for the phenomenon mentioned in a recent 
number of Nature, where part of a thunder cloud was seen 
to separate from the mass, descend to earth, and rise 
again. The latter part of the paper describes methods of 
measuring the contact potential differences between gases 
and liquids, the most satisfactory of which is a “‘ water 
dropper,” and by its means the potential difference be- 
tween hydrogen and hydrochloric acid was found to be 
about 42 volts. 

Professor Riicker asked if the experiment with zine and 
hydrochloric acid could be started in the second stage by 
having the acid partly saturated with salt. 

Dr. C. V. Burton thought it probable that contact 
could be made between a gas and a liquid by shaking 
them up together in a bottle. 

In reply, Mr. Enright said the experiment could be 
started at any stage, and reversal effected as often as 
desired by adding either acid or a solution of salt to the 
generating vessel. 

Mr. Herbert Tomlinson, F.R.S., read a paper 

“* On the Effect of Repeated Heating and Cooling on the 
Electrical Resistance and Temperature-Coeficient of An- 
nealed Iron.” Ina paper recently presented to the Royal 
Society, the author pe brought forward an instance of 
an iron wire, which, when subj to magnetic cycles 
of minute range alternately at 17 deg. and 100 deg. Cent., 
had its molecular friction and magnetic permeabilit 
reduced respectively to about one-quarter and one-half 
their original values. The present experiments were 
undertaken to see whether by such heatings and coolin; 
the temperature coefficient of iron could be brought 
down to something approaching the number given by 
Matthiessen for “‘ most pure metals.” The wire experi- 
mented on was first annealed by heating it to 1000 deg. 
Cent. for several hours, and allowing it to cool slowly in a 
furnace placed at right angles to the magnetic meridian ; 
the process was repeated three times. Afterwards the 
wire was covered with aca and wound doubly into a 
coil. This coil was inclosed in a water-jacketted air- 
chamber, and connected with a sensitive Wheatstone 
bridge. Thermo-electric and Peltier effects were elimi- 
na by always ——s the galvanometer circuit 
closed. By repeated heating to 100 deg. Cent. and 
cooling to 17 deg. Cent. for long intervals, the 
specific resistance at 17 deg. Cent. was reduced from 
11,162 to 10,688 C.G.S. units, after which the operations 
produced no further change. At the same time the tem- 

rature coefficient increased in the proportion of 1 : 1.024. 

rom careful determinations of the resistance at different 
temperatures the formula Re = Ro (1 + .005131 ¢ + 
-00000815 ¢?) was deduced, whilst that obtained from 
Matthiessen’s results for pure iron annealed in hydrogen 
is Re = Ro (1 + .005425 ¢ + .0000083 72). Taking his own 
determination of specific resistance of impure iron as 
correct, coupled with Matthiessen’s law connecting the 
resistances and temperature coefficients of metals and their 
alloys, the author finds that the specific resistance of pure 
iron deduced from Matthiessen’s results is from 4 to 5 pér 
cent. too high. 

In conclusion Mr. Tomlinson expresses a hope that the 
B. A. Electrical Standards Committee may be induced to 
determine the absolute resistance and temperature coeffi- 
cient of the pure metals which are in ordinary use. 

Professor yy thought Matthiessen’s results were 
expressed in B. A. units, and hence might appear 1 or 
2 per cent. toogreat. Mr. Tomlinson, however, believed 
the numbers he took were expressed in legal ohms. 

Dr. Walmsley asked for what value of the megnetiies 
force the permeability of the iron mentioned in the 
beginning of the paper was determined ; to which Mr. 
Tomlinson replied that they were much smaller than the 
earth’s horizontal component. 

Dr. Thompson’s paper on ‘‘Geometrical Optics ’ 
postponed. 


was 





ROYAL METEOROLOGICAL SOCIETY. 
THE tirst meeting of this Society for the present session 
was held on Wednesday evening, the 20th instant, at the 
Institution of Civil Engineers, Dr. W. Marcet, F.R.S., 
ident, in the chair. Nine new Fellows were elected. 


The following papers were read : 
: tale | Report of the Thunderstorm Committee.” 
This is a discussion by Mr. Marriott on the distribution 


of days of thunderstorms over England and Wales during | G 


the seventeen years 1871-87. Notices of sheet-lightning 
are included in the term “thunderstorms.” The years of 
greatest frequency were 1880, 1882, 1884, and 1872; and 
the years of least ye,“ 1887, 1874, 1879, and 1871. 
Years of greater or less frequency alternate regularly 
throughout nearly the whole of the period. The average 
yearly — of neg rae is about * The pe 
tricts with the greatest yearly frequency are the south o 
land and extreme northern counties ; and those with 
the least yearly frequency are Cheshire, Lancashire, and 
Yorkshire. The greatest number of thunderstorms occur 
in J uly, and the least in February and December. 
2. “On the Change of Temperature which accompanies 
Thunderstorms on Southern Sc gamaitel by Mr. G. M. 


on the Areererts ~_2. aang ss i 
Walton-on-the-Naze, September ” by . W.H. 
Dines, B.A., F.R. Met. Soc. 

4. “* Notes on Cirrus Formation,” by Mr. H. Helm 


tained | Whipple, B.Sc., F.R. Met. 
2. Note on” the “App 





Clayton. The author, who has made a special study of 


its movements and behaviour would} d 





cloud forms and their changes, gives a number of notes 
and drawings on the forniation of cirrus under various 
conditions, “f in a previously cloudless sky, cirrus bands 
with cross fibres; cirrus from cirro-cumulous clouds ; 
cirrus drawn out from cumulus clouds; “ mare’s-tail” 
cirrus, &c. Curved cirrus clouds, when accompanied by 
—a barometric pressure, frequently indicate that 
a storm of increasing energy is approaching. 
5. “‘ A Comparison between the ales and the Campbell- 
Stokes Sunshine Recorder,” by Mr. F.C. Bayard, F.R. 
Met. Soc. Asa result of a year’s comparison between 
these two instruments, the author found that the Jordan 
pho phic recorder registered nearly 30 per cent. more 
sunshine than the Campbell burning recorder. 

6. ‘‘ Sunshine,” by Mr. A. B. Dowall. This isa 
discussion of the hours of sunshine recorded at the stations 
of the Royal Meteorological Society. 

7. ‘On Climatological Ubservations at Ballyboley, Co. 
Antrim,” by Professor S. A. Hill, B.Sc., F.R. Met. Soc. 
This is the result of observations made during the five 
years 1884 to 1888. 





LAUNCHES AND TRIAL TRIPS. 

THE new steamer Trio, built of wood on iron ribs at the 
Torskag Engineering Company, Sweden, made her trial 
tripon Wednesday, October 9. Her engines are 60 horse- 

wer and her capacity 550 tons deadweight. She is 
intended for the North Sea Baltic traffic. 


The new steamer Heimburg, built at the Flsinore Iron 
ay and Engineering Company, Elsinore, Den- 
mark, for account of the German steamer company 
Hansa, at Bremen, made a satisfactory trial trip in the 
Sound on October 16. The Heimburg is built entirely 
of steel to English and German Lloyd’s highest class, 
—— survey, is 272 ft. long, 37 ft. broad, and 154 ft. 

eep inthe hold. She has water ballast in double bottom 
constructed on the bracket system the whole length of the 
steamer, steam steering and anchor gear, &c. The engines 
are on the triple-expansion system, with surface-condenser, 
and of 850 indicated horse-power. At the trial trip the 
engines developed 1125 indicated horse-power and worked 
very satisfactorily. The speed was 12 knots, and con- 
sumption of coal is stated to have been but 1} lb. per indi- 
cated horse-power per hour. 








The new steamer Indtrénderen, built at the Aker 
Engineering and Shipbuilding Company, Norway, made 
her official trial trip on Saturday, October 26. She is 
built for the Indtréndelagen’s Steamer Company and is 
127 ft. long. She made 12 knots, the contracted speed 
being only 114 knots. 





The new steamer Yrsa was successfully launched on 
Saturday, October 26, from the Elsinore Iron Shipbuilding 
and Engineering Company, Denmark. She is built for 
the Osterséen Steamship Company, Copenhagen, entirely 
of steel, to Bureau Veritas highest class special survey. 
She is 148 ft. long in the main deck, 24 ft. broad, and 
11 ft. deep in the hold. The engine will be a 250 indicated 
horse-power compound. 


On_ Thursday, October 31, there was launched from 
the Lindholmen Shipyard at Gothenburg, the Baron 
Stjerublod, built for account of the United Steamship 
Company, Copenhagen. The princi dimensions of 
the vessel are: Length, 212} ft.; breadth, 31 ft. 6 in. ; 
depth of hold, 18 ft. 10 in.; capacity, 1240 tons dead 
weight. The engines are triple-expansion, with surface 
condensers, and are to develop 700 indicated horse-power. 
There are two cylindric tubular boilers. The mn 
Stjerublod is intended for the wine, &c., traffic. Since 
the middle of August the Lindholmen Shipyard has 
completed steamers with an aggregate of 8000 tons, and 
the place of the Baron Stjerublod on the slips has been 
taken by a new tank steamer for a Baku firm. 


The London and Glasgow Engineering and Iron Ship- 
building Company, Limited, launched from their yard at 
Govan, on Wednesday, the 20th inst., a steel screw 
steamer named the Baroda, the first of a new line of 
steamers between Hamburg and Calcutta. The dimen- 
sions are as follows : Length, 340 ft. ; breadth, 42 ft. ; and 
depth moulded, 29 ft.; the gross measurement being 

tons, and the deadweight carrying capacity 4000 tons. 
The engines, which are being supplied by the builders, 
are of the tri-compound type, the cylinders being 244 in., 
37 in., and 64 in. in diameter, by 48 in. stroke. 





The new screw steamer Humber, built and engined by 
Messrs. David J. Dunlop and Co, at their Inch Works, 
Port-Glasgow, for Messrs. William Sloan and Co., 
lasgow, and intended for their passenger and cargo 
service between the Clyde and the Bristol Channel, has gone 
through her speed trials on the Firth of Clyde. The vessel 
is 230 ft. long, 32 ft. broad, and 14 ft. 4 in. in depth of 
hold, and her gross register tonnage is 400 tons. The pro- 
pelling machinery is of the triple-expansion type, the 
cylinders being 214 in., 34 in., and 57 in. in diameter, 
with a 42 in. stroke of piston. With a working pressure 
of 165 Ib. to the square inch, the power developed on trial 
was 1300 indicated horse-power, and over a series of 
propressive runs up to full speed, the vessel gave entire 
satisfaction, a - ar of 12 knots being attained with the 
vessel partially loaded. 





TRIPLE-EXPANSION ENGINES—ERRATUM.—In our ac- . 
count, on page 543 ante, of the triple-expansion engines 
constructed by Messrs. E. Cravero and Co., of Genoa, from 
the designs of M. Gustave Honegger, the names were 
given, by typographical errors, as Gravero and Houegger, 
respectively, 
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TANK LOCOMOTIVE FOR THE WESTERN RAILWAY OF FRANCE; PARIS EXHIBITION, 
CONSTRUCTED BY THE COMPAGNIE DE FIVES-LILLE. 
(For Description, see opposite Page.) 








Palco epo 
ecoo ooo m8 
02000010 














(96280). 
































! 
37S. 


Ro Stine : puta ; 
é = up OR SE Srv dnd Mad caches Lab tees Beane ae 





. SoS 
ha--------42-- 











Nov. 22, 1889.] 


ENGINEERING. 


599 











TANK LOCOMOTIVE FOR THE WESTERN RAILWAY OF FRANCE; PARIS EXBPIBITION. 


CONSTRUCTED BY THE 


COMPAGNIE DE FIVES-LILLE. 





Tue tank locomotive for the Western Railway of 
France, of which we give engravings on the present 
and opposite pages, is one which was shown at the 
Paris Exhibition by the builders, the Compagnie de 
Fives-Lille. The engine is of a type which the 


inside cylinders and valve gear. Engines of this type 
are in use working passenger traffic on the line from 
Paris to St. Germain, via Pecq, which has a gradient 
of 35 mm. per metre (1 in 28.6); on the line from Paris 
to St. Germain via Marly, where there are numerous 
adients of 1 in 66.6; and on that from Paris—St. 
re to Paris—Champ de Mars via Moulineaux, on 
which there are frequent inclines of lin 100. = 
As regards the line from Paris to St. Germain via 
Pecq, we may mention that from the date of the sup- 
pression of the atmospheric system of gag up to 
1886, the trains were hauled from Paris to Pecq by 
four-coupled engines, while the part of the train des- 
tined for St. Germain was then taken on from Pecq 
by powerful six-coupled tank engines with wheels 
4 ft. 3in. in diameter. This change of ne ray at Pecq 
occupied five minutes, and moreover led to frequent 
delays, and this, together with other considerations— 
amongst them the desirability of running some trains 
between the terminal stations without intermediate 
stops—led to the construction of the engines we now 
illustrate, suitable for working trains over the whole 
route. The chief dimensions of this type of engine are 
as follows : 


Cylinders : 
Diameter of cylinder ... 
SE voce! tae on als oh oe 
Distance apart of centres of cylinders 
Length of connecting-rods between 
Wheels and Frames : 


_ 


in. 


t. 
1 £0 
1 11.6 
2 1.6 
5 


Diameter of wheels _... See 5 0.6 
Distance between centres of leading 

and driving wheels...  ... . s.- 7 0.6 
Distance between centres of driving 

and trailing wheels... ... tay 7 6.5 
Total wheel base ei Kemet. 1S TE 
Distance onert of frames... ae 4 1,1 
Total length of engine over buffers... 28 0 

Boiler : 
Diameter of barrel (mean) if . 
ickness of plates... 0 0.55 
tenet of firebox casing... 4 86 
Width % » at top 4 43 
i ‘i bottom 3 11.2 

ra hag of inside firebox ve 4 15 
Width ; 4 eee 3... 42 
Height of firebox crown above grate 

(mean)... Pe mn 34 zis 4 ll 
Number of tubes bi. oe 203 
Diameter ,, outside . ais - 2 77 


>> between tube 
Working See oie ae emir 7 
surface: Fire we eat .8 sq. 
Tubes... > 989.2. ,, 


Total .. .. 10710 ,, 
Firegrate area... 5 ews 145: «yy 


estern | 
Railway Company have used for some years for work- | 
ing local traffic on lines with steep gradients, and it is, | 
as will be seen, a six-coupled tank locomotive with | 


Weight, &c. : 
Contents of tanks a 880 gallons 
~ coal bunkers 24 cwt. 
Weight of engine empty 33.4 tons 
»» ._ in working order : 
On leading wheels... - Sass: 5 
ers call so lciiernde pds, oles 
», trailing ,, Bh ee wos: MB iirgs 
Total 41.5 ,, 





Referring to the sections on the opposite page it will 
| be seen that the boiler has a raise Rrebox casing and 

, large dome near the centre of the length of the barrel. 

| The boiler shell is of iron, the firebox of copper (as is 

| also the smokebox tubeplate), and the tubes of brass. 

| The grate is slightly inclined, and the front portion is| 
made to drop as shown. 

As in the locomotive belonging to the same company 
which we recently described (vide page 458 ante), the | 
boiler is ialenel in a sheet-iron air casing which 
extends from end to end over the smokebox, and gives 
the engine the appearance of having a flush-topped 
boiler, as will be seen from the perspective view on 
the present page. Within this casing the sand-boxes 
are arranged as shown in Fig. 1. The boiler is fed by 
two No. 9 Friedman injectors, one of the delivery 
pipes having a branch pipe and cock to which an india- 
rubber tube with rose can be attached for the purpose 
of watering the coal in the bunker. The blast nozzle 
is not variable, and is 5.1 in. in diameter. 

The frame plates are of steel, and are lin. thick. 
The buffer beams are of iron, and the front one is 
hinged to the frames at its lower edge, as shown in 
Fig. 1, so as to give easy access to the front cylinder 
covers. As will be seen from the same view also, the 
cross-connections between the frames are fewer and 
less rigid than is usual in English practice in engines 
of a similar t Thus the only cross-connection be- 
tween the cylinders and the attachments of the rear 
foot-plate is that afforded by the motion plate, there 
being no cross-stay in front of the firebox, as is usual 
here. 

The axle-box guides are of wrought iron, and each is 
fitted on one side with an adjusting piece secured by 
bolts. The springs for the leading and driving axles 
are above the axle-boxes, while those for the trailing 
axle are below, but are arranged so that the end links 
are in tension. The tyres and axles are of cast steel 
and the crankshaft has hooped cranks and a bolt 
through each crank-pin, as shown dotted in Fig. 2. 

The cylinders are inclined at an angle of 1 in 84 and | 
are placed close together with the valve faces below | 
as shown in. the section, Fig. 4, so that the valves are | 
readily accessible. The valve motion is of the Stephen- | 
son type with expansion links of the box pattern, and 
to accommodate the position of the valves the motion | 
is transmitted to the latter through rocking levers 
as shown in Fig. 1. 

The pistons are. of the Swedish pattern, and are of 
steel with cast-iron rings. The guide bars are single 
and are embraced by the crossheads which are fitted 
with gun-metal wearing faces. The piston-rods are 
coupled to the crossheads in the manner which we 
illustrated in detail on page 110 of the thirteenth 
volume of ENGINEERING, and which has long been 











successfully used on the Western Railway. The piston- 


rod packing is metallic, of the Duterne pattern. The 
eccentric straps are of gun-metal, and the reversing 
gear is of the screw type. The coupling-rods are of 
steel, and their ends are fitted with solid bushes. 

The water is carried in a pair of wing tanks, and the 
coal bunker extends across the rear of the foot-plate, as 
shown. The engine is provided with a hand brake 
acting on all the wheels, and it is also fitted with the 
Westinghouse brake, the air cylinder for which is 


| arranged beneath the foot-plate. 








NOTES FROM THE SOUTH-WEST. 
Coal in Monmouthshire.—An effort which was made 
recently on the part of a syndicate to uire the Mon- 
mouthshire collieries of Messrs. Watts, Ward, and Co., 


| with a view of taking the output to Cardiff for shipment, 
| is stated to have failed. 


5 e coal for the most part is 
now shipped at Newport, as the nearest port to the place 
of production. 


-Whitland and Cardigan Railway.—A meeting of this 
company was held at Cardigan on Wednesday, to con- 
sider an offer of the Great Western Railway Company to 
take over the line. Mr. Young, who presided, pointed 
out the difficulties under which the line was being carried 
on, and the largeness of the debt upon it, which amounted 
to 15,000/. on the original undertaking, and 23,000/. on 
the extension. The line was also in Chancery, and as the 
Great Western took 63 per cent. for working it, leaving 
only 35 per cent. to the company for all other expenses, 
there was not much prospect for the next three or four 
generations, at least, of any return accruing to the pro- 
prietors. The Great Western Company now offered a 
sufficient sum for the line, to pay the creditors 10s. in the 

und, leaving a balance, out of which preference share- 

olders would receive 2/. per share, and ordinary share- 
holders 1. per share. If the shareholders accepted this 
offer, a Bill would be introduced by the Great Western 
Company, in the ensuing session of Parliament, for the 
purpose of carrying out the arrangement. It was decided 
to accept the proposal of the Great Western Board. 


Wages at Tredegar.—A deputation of five workers, 
representing the Bessemer mills, and the furnace depart- 
ments of Tredegar, waited on Mr. Colquhoun, the manager 
of the Tredegar Works, on Thursday, to ask for a further 
advance of 15 per cent. in wages. The manager will 
announce his decision in a few days. 


Coal at Maesteg.—Two new pits have been commenced 
at Maesteg. A mineral railwayis in course of construction 
from a Pit to the site of the new pits, and will be 
comple’ in a few months. On Tuesday Mr. Foster 
Brown, Jun., and a few of the workmen, including Mr. 
Hyde, met on the site. Mr. Brown cut the first , and 

the first shot, and wished success to the new under- 
taking. Sinking operations were formally commenced on 
Wednesday. ie pits will be 20 ft. clear in diameter, 
and will be sunk 400 yards. 


Cardif.—The demand for steam coal has been good, 
and age have ruled firm. The best qualities have made 
13s. 3d. to 13s. 6d.; good dry coal, 12s. to 12s. 6d.; and 
Monmouthshire, 11s. to 11s. 6d. per ton. House coal has 
been in strong demand, and prices have shown a decidedly 
upward tendency. The demand for coke has also been 
brisk. Foundry coke has sold freely at 22s., while furnace 
coke has made 21s. per,ton. The manufactured iron and 
steel trades are still active. 


Wages on the Great Western.—The Great Western 
Railway Company has complied with a request of the 
platelayers on the South Wales Union Branch, for a return 
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to the shilling per week taken off their wages some time 
since. 

Barry Dock and Railways.—The Barry Dock and Rail- 
ways Company intends to make an application: to Parlia- 
ment for legislative powers to construct an import dock 
at Barry. The site of the new.dock will be to the 
waren -of the — export dock, and an eminent 
engineer has surveyed the ground, and laid before the 
directors of the company a comprehensive scheme. | It is 
also intended to erect shipbuilding works near the timber 
pond at Barry Dock, and negotiations are further in 
progress for securing land on the island side for the 
establishment of patent fuel works. 


The Ordnance Survey.—The office establishment of the 
fourth division of the Ordnance Survey, which receiv 

ers some time since for its removal from Bristol to 
Redhill, Surrey, left Bristol on Tuesday. The fourth 
division has been for the last three years under the com- 
mand of Captain Yolland, R.E. The division has had its 
head-quarters in Bristol for the last seventeen years, 
and during that time has surveyed and drawn plans on a 
scale of 25.344 in. to a mile, of a large portion of 
Glamorganshire and Gloucestershire, and the whole of 
Monmouthshire, Devonshire, Dorset, and Wiltshire. It 
has also surveyed and drawn manuscript plans ona scale 
of 126.72 in. to a mile, of Cardiff, Merthyr Tydvil, 
Aberdare, Newpcrt, Abergavenny, Pont; 1, Gloucester, 
Cheltenham, Cirencester, Tewkesbury, Swindon, Trow- 
bridge, Devizes, Warminster, Westbury, Chippenham, 
Wootten Basset, Weymouth, Poole, Dorchester, Brid- 
port, Sturminster, Newton, Wimborne, Sherborne, Barn- 
staple, Tiverton, Exeter, and Portland. A revision of 
the large scale plans of London is to follow the revision of 
Lancashire and Yorkshire; and the South-Eastern of the 
four great divisions into which London has been mapped 
out for revision, has been allotted to the fourth division. 


Bristol Docks.—Ata meeting of the Bristol Docks Com- 
mittee on Monday some discussion took place as to a dis- 
pute between the Great Western Railway a and 
the committee about a railway siding at Portis ae 
suggestion was made and well received, that the com- 
mittee should do something to induce the fast liners to 
call at Avonmouth. It would be necessary to build a 
pier out beyond low - water mark, and the committee 
would willingly undertake this if there were a prospect 
of such steamers coming to Avonmouth. 


The ‘‘ Valorous.” —The Lords of the Admiralty have 
ordered that the Valorous, paddle, special service vessel, 
shall be paid off at Devonport into the fourth class Steam 
Reserve, and placed on the list of ships for sale. The 
Valorous is the oldest sea-going ship in the Navy, and 
was employed during the Crimean War. Some time 
since the majority of her guns were removed, and the 
armament reduced to one 64-pounder on the forecastle. 
Her duties have been to take navigating parties, super- 
numeries, and stores about the English coast, and occa- 
sionally to act as guardship to the Queen at Cowes. 


The Severn.—The Severn Commission will apply to Par- 
liament next session for powers to improve, dredge 
and deepen portions of the Severn, and to authorise and 
require the Sharpness New Docks and Gloucester and 
Birmingham Navigation Company to enlarge its locks 
forming the connection between the canal basin at Glou- 
cester and the Severn. On Friday a deputation from the 
Worcester Town Council met the Cardiff Town Council 
and discussed the proposed scheme. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

_ Glasgow Pig-Iron Market.—There was jess excitement 
in the iron market last Thursday forenoon, but it was 
renewed in the afternoon owing to a pressure of Cleveland 
iron thrown on the market, which resulted in a severe 
drop in the eng of that commodity. At the opening of 
business brokers seemed to have a han supply of orders, 
and sellers were strong, but prices weakened and became 
irregular. The price of Scotch iron underwent consider- 
able fluctuation, and eventually closed with a decline of 
74d. per ton from the previous day's close. Hematite 
iron was steadier in price, the total variations not exceed- 
ing 74d. per ton, and the closing quotation, 75s, 14d., 
being on 7 14d. under Wednesday’s close. The price of 
Cleveland started 3d. per ton dearer, and subsequently a 
decline of 1s. per ton was recorded during the fore- 
noon, followed 4 

making 2s 6d. on the day, which was equal to a loss 
in value on the stocks held of nearly 20,0007. The 
closing settlement prices were—Scotch iron, 62s, 43d. 
per ton; Cleveland, 65s.; hematite iron 75s. ue 
per ton. The feeling in the market on Friday fore- 
noon was somewhat quieter, and prices opened easier, 
but in the afternoon there was more excitement, and the 
aeons were run up, closing considerably higher than 
those of the previous day. At one time in the forenoon 
the price of Scotch iron was 1s. 1d. per ton lower, then it re- 
covered not only the early loss, but also that of Thursday, 
and closed 14d. per ton higher than on Wednesday. The 
price of Cleveland iron was at one time down 2s, 1d. per 
ton, but recovered that loss and 104d. of the preceding 
day’s severe drop. Hematite iron declined in price in the 


forenoon 1s. 44d. per ton, which was regained in the after- | °° 


noon, as also Thursday’s decline, and the close was 14d. 
per ton better than that of Wednesday. The settlement 
—s at the close were—Scotch iron, 63s. 8d. per ton; 

leveland, 65s. 10}d. ; hematite iron, 76s. 44d. - per ton. 
The excitement was continued in Monday’s iron market, 
and further fluctuations took place in the prices of all 
kinds of warrant iron. Holders in the forenoon had 
everything in their favour—a large reduction in the stock 
of tch iron (4822 tons on the week), a large increase 





y a fall of 1s. 6d. in the afternoon, |g 


in the shipments, and rem | trade reports. Buyers had 
an 


ton. A large and rather exciting business was done in the 
pig-iron market yesterday, and the quotations fluctuated 
severely, but chiefly in the case of Cleveland iron, which, 
from 65s. 3d. cash, rose to and closed at 68s. 6d. per mar | 
being a recovery from the bottom of 3s. 3d. per ton, 

an advance of 2s. 6d. on the day. The fluctuations in the 
price of Scotch iron were not violent ; being at most 84d. 
r ton, and the close was 63s. 8d. buyers, or $d. per ton 
igher than on the previous day. 
good demand, the — varying to the extent of 9d. 
ton, and the close being 76s. 44d. as on Monday. e 
settlement prices were—Scotch iron, 63s. 9d. per ton ; 
Cleveland, 68s. 6d. ; hematite iron, 76s. 44d. per ton. 
There was not much excitement in the market to-day, 
andonly a moderate amount of business was doae. Scotch 
warrants were fairly ——- and the price, which 
opened at last night’s finish, dropped 6d. per ton during 
the forenoon. There was a further decline in the after- 
noon to 62s. 10d. cash sellers. Cleveland closed in the 
afternoon at 67s. cash sellers, and hematite iron at 
75s. 9d. per ton cash. There are still 88 blast furnaces in 
actual operation, as compared with 80 at this time last 
ear. The shipments of pig iron from all Scotch ports 
ast week amounted to 10, tons, a, «wend tons in 
the corresponding week of last year. They included 900 
tons for the United States, 280 tons for South America, 
100 tons for Australia, 250 tons for France, 1915 tons for§ 
Italy, 490 tons for Germany, 1840 tons for Holland, 620 
tons for Belgium, smaller quantities for other coun- 
tries, and 3202 tons coastwise. The stock of pig iron 
in Messrs, Connal and Co.’s public warrant stores s 
at 969,262 tons yesterday afternoon, against 972,589 
yesterday week, thus showing for the week a decrease o! 
3327 tons. 

Shipments of Machinery, &c., from the Clyde.—The 
ae and colonial shipments of machinery, &c., from 
the Clyde reported last week, included the following: 
Four locomotive engines, valued at 10,000/., for Barcelona ; 
parts of ditto, for Italy and Calcutta, of the value of 
1015/. ; marine engines, pig ts oo and other machi- 
nery, valued at 15,800/.; blooms, billets, plates, bars, 
sheets, and other steel goods, of the value of 1 0107. ; pipes 
and other castings, plates, sheets, bars, tubes, and miscel- 
laneous iron manufactures, valued at 26,500/.; sewing 
machines, parts of, for Rouen, Nantes, Italy, Stettin, 
Lisbon, Barcelona, and Gibraltar, of the value of 11,215/. 


Imports of Iron and Steel Goods.—The imports of foreign 
iron and steel goods reported last week included 603 cwt. 
of machinery, 680 cwt. of girders, 246 cwt. of bolts and 
nuts, 217 cwt. of nails, 200 ewt. of rails and plates—all 
from Antwerp ; 230 cwt. of steel and iron implements, 
&c., from the United States. 


The Price of Steel.—Owing chiefly to the advancing 
prices of coal and hematite ore and pig iron, the makers 
of steel have found it necessary during the past week to 
put an increase on the prices of finished steel. Boiler 
plates, which were selling at 10/. 5s, to 10/7. 10s. per ton a 
week ago, are now quoted at 11/. per ton ; and the prices 
of ship-plates and angle bars are quoted respectively at 
10/. and 8/. 15s. to 97. per ton. 


Additional Shipbuilding Orders.—Messrs. Blackwood 
and Gordon, Port-Glasgow, have secured a contract to 
build and engine a steel screw steamer of 1500 tons for 
— and cargo service abroad. The engines are to 

of the triple-expansion type, and the vessel is to attain 
a high coho An order has been placed on the Clyde for 
@ new steamer for the Panama-Callao service. She 
is to be of similar build but rather smaller than the 
Imperial and Aconcagua, béth of which have recently 
been built on the Clyde, and she will be named the 
Guayaquil. The order comes from the Compania 
ud-Americana de Vapores, of Valparaiso. A contract 
for two steamers of 
be “ome in the Eastern trade, has been placed 
with the Fairfield we gp, Sos Engineering Com- 
pany, Limited. Messrs. Hall, Russell, and Co., Aber- 
deen, have secured an order from Mr. William Pyper, Hill- 
head, and others, to build two new trawlers ; and Mr. 
Thomas Walker, Footdee, Aberdeen, has placed an order 
for a steam trawler with Messrs. A. Hall and Co., of the 
same port. 


The Glasgow Central Railway and the Water Mains.— 
Mr. James M. Gale, engineer to the Glasgow Water 
Commissioners, in a report submitted to a meeting of 
that body last Thursday, estimates the cost of the works 
required for the alteration of the street water in 
Wye of the peg tee of =~ pt Central (Under- 

un way, at .» Without allowing anythin; 
for the value of the old pi . ‘The new will Pe tad 
by the commissioners at the ex 
pany in terms of the Act of 
construction of the line. 


The Scotch Coal Trade.—The easier feeling in the coal 
trade which has been showing itself for some days, was 
more pronounced to-day. The supplies of coals are much 
more abundant than they were two or three veeks back. 


aged 
nse of the railway com- 
arliament authorising the 








Hematite iron was in | 128, 





Business ‘was done to-day promely at buyers’ prices 


large orders on hand, business opened at 1s. 4d. | that is to say, some classes o were 1d, to 3d. perton 
ps buyers’ closing prices on Friday, and quotations | cheaper than na ete be bought this day week, There 
went up 44d. per ton further, than fell 84d., and recovered | is very little fresh business doing in coal charters, and it 
4d. per ton. In the afternoon, however, buyers e | is stated that the demand for the Baltic in Fife has gone 
scarce, and sellers more numerous, and rices suffered | off to such on extent that some of the ters are 
a steady decline of 10d. from the forenoon quotation. | putting coals into bing. ‘The following are to-day’s prices 
The price of Cleveland iron reached 68s. per ton in the | at Glasgow Har : 

forenoon, but there seis 9 a@ severe drop pe aay t, epogees. ba per bay 
the closi uotation, however, ing 8s . per ton : i 8s. d. 
above last week's close. gh as Tis. Od. per ton cagh | Splint... 10 6 to10 9 
was touched for hematite in the forenoon, but in the coal... 2 ac: 96 
afternoon sellers accepted down to 76s. 6d. The settle- Steam... 10 9 ,, 11 6 
ment prices at the close were—Scotch iron, 63s. ii per ps eerste! a ee a 0 
ton ; Cleveland, 66s. 14d. ; hematite iron, 76s. per Ayrshire coal about 10s. f.o.b. at Ayrshire ports. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
night—Mr. Eben. Kemp, president, in thechair. A dis- 
— on Mr. Dyer’s paper a. as en bom 

Engi ” took ag speakers were Professors 
Jenkins and , and Mr Arthur W, Thomson, C.E., 

and the discussion was adjourned till next meet- 
Mr. A. W. Thomaon read a paperon “The Alex- 
ander-Thomson Moment and_its Application 
to Maximum ing Moments due to Moving Loads,” 
and Mr, Peter Fyfe read a paper on “‘The Proper Uti- 
lisation of the"Water of Condensation from Steam Pipes 
and Cylinders.”- In both cases the discussion was held 
over till next meeting. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MrIppLEsBRouGcH, Wednesday. 
The Cleveland Iron Market.—Yesterday the weekly 
iron market was well attended, but the tone was less 
te) than it has recently been, and only a small 
amount of business was done. Nothing like the excite- 
ment which has characterised the northern iron trade of 
late prevailed, and there were many people who opined 
that the great excitement was over, and that we 
were on the eve of seeing some steady legitimate 
trade. There were others, however, who entirely dis- 
agreed with this view, and expressed the belief that the 


tood | lull in excitement was only temporary, as they could not 


understand the excitement disappearing whilst warrants 


f| remain in the hands of only one or two individuals, 


The market opened flat with makers’ No. 3 g.m.b. 
Cleveland pig iron for prompt delivery at 65s. 6d., 
but later in the day the quotation for this quality 
was rai to 66s. ly a very moderate amount of 
business was transacted, as makers have really no iron to 
dispose of for immediate delivery, and merchants who 
have a little were by no means anxious to part with it. 
For delivery over the first quarter of next year, No. 3 
could be bought at 6%s., but there was no demand on 
forward account, buyers only wanting prompt iron or 
warrants. The latter in the earl. rt of yesterday were 
rather flat, being quoted 67s. pene ut towards the close 
of the day purchasers offered 68s. 6d. cash. Very few, 
however, chan: hands, holders not caring much 
about selling. ematite pig iron was steady at 76s. to 
76s. 44d. per ton. To-day there was practically no change 
in ers’ iron, and more business was reported than on 
the previous day, No. 3 g.m.b. changing hands at 66s. 
Warrants declined a good deal and closed with buyers at 
66s. 6d. The hematite iron trade was a little easier, a 
very good brand being offered at 75s. 


Manufactured Iron and Steel.—In the manufactured 
iron industry there is continued briskness, but very few 
contracts are being entered into, simply because buyers 
will not purchase at present prices and producers decline 
to reduce their quotations. msidering the present state 
of the pig-iron trade, manufactured iron producers deem 
it imprudent to reduce their price, and many of them are 
by no means anxious to book fresh orders, believing that 
ere long better rates will rule. Common bars and ship- 
plates are each 8/. 5s. per ton, best bars are 8/. 10s., and 
angles 7/. 15s., allless the usual discount for cash. nere 
is a lot of work going on in the steel trade, and prices 
are firm. Inquiries are good. Heavy sections of rails 
are 71, and steel ship-plates 8/. 15s. to 9/. per ton. 

Engineering and Shipbuilding.—Engineers are ve 
busy, and some excellent marine work is being turn 
out by several northern firms. Shipbuilders throughout 
the North of England are very actively employed, and 
most of them have a good year’s work of orders on their 


2000 tons each, which are to| books 





NOTES FROM SOUTH YORKSHIRE. 
SuHErrretp, Wednesday. 
Yorkshire Miners’ Association and the Advance Question. 
—A meeting of the council of the Yorkshire- Miners’ 
Association was held on Monday at Barnsley in regard to 
the demand for an advance. It was resolved that Mr. 
Pickard write the coalowners’ secretaries, pointing out 
the necessity of meeting before the Newport Conference. 
The suggestion of a meeting of the colliery owners before 
the Newport Conference is closed is of the greatest 
importance, as unless that is held it will not be possible 
for the Yorkshire delegates to the Conference to report 
the views of the owners in mgt to the proposed demand 
of a 10 per cent. advance. e owners in Northumber- 
land have signified their intention of meeting their men 
for a discussion of mag pose but it does <a : 
that the three counties, Yorkshire, Derbyshire, and ° 
cashire, have made much The i 
result, so far as the report to the Conference is concerned, 
is of course only an inconvenience, and it will not affect 
the final result. Should it be the case that no meeting 
takes place, it will most probably result in the notices 














Nov. 22, 1889.] 


ENGINEERING. 


6o1 








being given in for the advance to take effect as from 
January Ist next. 


Coal Trade.—The very irene A condition of the 
coal trade of this district reported in the past few weeks 
still contin and inquiries for all classes of fuel are 
numerous, and for steam coal and coke are decidedly 
ressing. The house coal trade is not so brisk as might 
ex , and several pits have had to ‘lock in” or 

play in uence, but stocks are not accumulating 
rapidly, and it is evident that a few days of s' 
weather will clear out stocks and restore the balance. 
The pay, 0 forwarded from the district, both by Mid- 
land and Great Northern routes, is well maintained, and 
prices also show no declining tendency, but rather the 
opposite—owners being chary of accepting forward orders 
at present rates. For steam coal the demand is vei 
brisk, and the tonnage sent from the district is we 
maintained. Inquiries from every class of consumers are 
numerous and prices are ro pory 2 Hull and Yoole 
teke a full average at present and there is every appear- 
ance of this continuing. 


Order for Armour.—Earle’s Shipbuilding Company 
(Limited), Hull, have placed with the Atlas Works, an 
order for armour for the first-class English Admiralt 
cruiser, the order for building which they recently sec 
Tenders for the four remaining large battle-ships in the 
Admiralty programme will be sent in by the various ship- 
builders in the course of this week. 


The Iron Market.—Business this week in the local iron 
trade has been of a much steadier description, and there 
is an absence of the speculation which was so rife a few 
days ago. The iron manufacturers here are refusing to 
book orders on speculative account, only those for 
genuine requirements. This has, so far, a very salu- 
tary effect. Hematite pig has again gone up about 3s. 
on the week, and foundry and pig 2s. and 1s. respec- 
tively. Stocks of pig-iron are very low in the district, 
and all the producers in this locality are booked forward 
until March next, some beyond. ere is a very heavy 
demand for Bessemer, which has advanced to 8/. 5s. for 
— billets and 10/. 5s. for super. Coke masters 

ve put up — another 2s. per ton this week with a 
notification that another advance may shortly be expected, 
and steel rollers have redu iscounts another 5 per 
cent. Spiegeleisen is in very short supply, and prices have 


pues 10 per cent. during the past week. Swedish 
illets have rapidly advanced in price, and touch 10/. per 
ton with Swedish ends at 8. against 6/. at the open- 


ing of the month. All the iron and steel producing houses 
are glutted with work and orders continue to come in 
steadily, though in some instances deliveries cannot be 
effected for months to come, All the engineering houses 
are pulled out with work both on home and foreign 
accounts. The increase in the prices of fuel and material 
has not so far had the slightest effect in checking the 
trade, 





MISCELLANEA. 
Mr. JAmMEs Wimsuurst, of the Board of Trade, left 
last Saturday on the Servia as technical delegate to the 
International Conference now sitting at Washington. 


Mr. John Goodman, Wh.Sc., A.M.I.C.E., and formerly 
connected with the Testing Works, Broadway, West- 
minster, has been —— to succeed fessor in 
the Chair of Civil and Mechanical Engineering, Yorkshire 
College, Leeds. 


The gross receipts of the twenty-three principal rail- 
waysin the United Kingdom for the week ending Nov. 10, 
amounted, on 16,120 miles, to 1,319,712l., and for the 
corresponding period of 1888, on 16,0014 miles, to 
1,227,376l., an increase of 1194 miles, or 0.7 per cent., and 
an increase of 92,336/., or 7.5 per cent. 


New and very large and _—— naval fortifications 
at Cuxhafen have been decided upon, and will very soon 
be commenced. A railway has been commenced from the 
railway station of the Nether-Elb Railway to the terri- 
tory of the fortifications, and the German Government 
intends purchasing the Nether-Elb Railway, a favourable 
offer having shnely been made to the shareholders. 


We are informed by Messrs. Woodhouse and Rawson, 
United, Limited, that owing to the recent am tions 
and increasing business resulting therefrom, they have 
found it n to move into new and more extensive 
premises. The new chief offices of the company are at 
88, Queen Victoria-street, and the warehouses and sample 
rooms at 30, Cannon-street, E.C. 


A fatal accident occurred at the works of the Leeds 
Forge, Leeds, on Wednesday afternoon, two men named 
Fenwick and French being discovered dead in a tool 
house. alarm was at once raised, and investigation 
showed that the men, who were foremen flangers, had 
been suffocated by water gas. Fenwick was in a re- 
clining position, and French was sitting on the floor with 
his head on the former’s breast. 


tion to amal te, under the 
the following three 


It is — gon zat 
auspices of a new ish compan 
Svalih milwag tsiagiales’ Th "irivik-Ladvile Oom- 

ny, the Koping-Hults Company, and the Oxelsismid- 

en-Vestmanland line. The capital in the former of 
these companies is exclusively — and more than 
half the shares in the Képing-Hult Company are in 
English as are also a 5, Hor proportion of the 
shares in the last of the three companies. 


Lord Balfour of Burleigh, the Parliamenta’ 


Secretary 
of the Board of Trade, states that the 


have been 








overwhelmed this year with oneleetions under. the 


Electric Lighting Acts of 1882 and 1888 for provisional 

orders to sanction the production and supply of electric 

lighting in all parts of the United Kingdom. Alread 

the number of applications has reached 430, and power to 

apply - further orders will remain open until the 
ins 


The Germania shipyard at Kiel has rote been 
with the view of taking in hand the building of 
the four new German ironclads, which will each be about 
10,000 tons, and consequently as large as Kénig Wilhelm 
(9757 tons), which has hitherto been the largest ship in 
the German navy. These four ships are calculated to be 
ready on ry 1, 1893. The Germania shipyard has 
hitherto not been able to build ships of more than 5000 
—_ a the requisite extensions have entailed consider- 
able work. 


During the last four months a commission has been 
examining large areas of Crown land in Sweden, espe- 
ay the province of Norrbotten and in the neigh- 
bourhood of Gellivara, with the view of ascertaining the 
extent and condition of the apatite findings there. The 
preliminary results tend to show that there are vast 
quantities of apatite available, and it is confidently antici- 
pated that the Swedish Government will be able to derive 
a handsome revenue from these mines. The experimental 
working of the apatite is, however, being continued so as 
to ascertain the percentages of phosphoric acid and the 
facility with which the iron can be removed through a 
magnetic process. 


The telephone lhas’come to the fore in Sweden more 
promptly than in anyother country, and the State Tele- 
graphs have taken up the matter on a largescale. Parlia- 
ment has vo some 40,000/. for State bor ae egg and 
the two largest townsin the my ane Stockholm on the 
east coast, and Gothenburg on the west coast, have 
already been connected. The plans comprise connections 
between Stockholm’ ‘and Jénképing, to be completed 
during next year, and between Jénképing and Malmé, to 
be completed during the year 1891, &c. The distance 
between Stockholm snd Malmi will be about 600 kilo- 
metres, but from Gothenburg vid Stockholm and back 
telephonic communications have been carried at a dis- 
tance of 1000 kilometres and given great satisfaction. 


The Yorkshire College Textile Society have arranged 
for an interesting series of papers during the session 1889- 
90. The following is the syllabus : 1889, November 29th, 
‘*Tappet Construction,” . Jackson; “ How the 
English Woollen. Trade is Handicapped,” C. H. Binns. 
December 13th, ‘‘ The Effect of Foreign Tariffs on the 
Work of the Manufacturer and Designer of Woollen and 
Worsted Goods,” J. W. Crawshaw.—1890, January 13th, 
President’s Ad January 13th, 14th, 18th, Exhibi- 
tion of working models, photos, &c., with addresses by 
leading merchants and manufacturers on current topics. 
January 24th, “ Milling Machines,” W. Scott. February 
7th, ‘‘The Export Woollen Trade: its Past, Present, 
and Future As ts,” W. Whitehead. February 21st, 
“The Value of Technical Textile Education,” J. E. 
Clapham. March 7th, ‘‘Steam Generation,” B. H. 
Thwaite, F.C.S , C.E., &. March 21st, ‘“‘Mungos,” E. 
Garnett. April 11th, ‘‘Hairlines,” G. Washington. 
April 25th, ‘“‘Spinning,” R. Marsden. 


The Barrosa, one of the new third-class cruisers built at 
Portsmouth, went. out of harbour on Tuesday, the 19th 
inst., for a contractors’ four-hours’ full-power trial with 
forced draught, under the superintendence of the officers 
of the Steam Reserve. The trial again proved unsuccess- 
ful. Since her first trial the age | tower has been 
stiffened and the supports to the cylinders have been 
strengthened, for the purpose of quelling the excessive 
vibration produced by the machinery when running at 
high speed. It was also deemed necessary to readjust the 
low-pressure slide-valve so as to get rid of back Aa 
and to stop leakages in the condenser tubes. On Tuesday 
all went well for one hour and the specified power of 
3000 horses was obtained, with a little to spare. After 
this the tubes of the boilers showed signs of leaking, and 
a little later the starboard air-pump broke down, in con- 
sequence of a nut which secured the plunger to the rod 
working loose. The trial was then abandoned, as time 
did not permit of the defects being rectified without 
returning into harbour. 


At the meeting of the Junior eos gs , held 
on the 8th inst., a poo was read by Mr. Walter E. 
Lilly on ‘‘The Modern Marine Boiler.” The author, 
after having given some introductory observations on the 
general characteristics of the modern marine boiler, pro- 
ceeded to the question of its successful design. The pro- 
tioning of the various parts was dealt with, and the 
evaporative efficiencies of different ratios of heating 
sale to grate area were stated. Boiler details next 
received attention, and the —— of experienced 
designers in reference to tubes, firebars, firedoors, lagging, 
and mountings was cited. The methods of feeding having 
been described, the author gave a résumé of matters in 
connection with the construction of the modern marine 
boiler, alluding to the material employed, treatment of 
the plates, berms} drilling, and rivetting of them. The 
proper attention which was necessary should be _— to 
the boiler when at sea and when in port was referred to 
in detail, as was also the methods adopted for the pre- 
vention of priming and corrosion. An interesting dis- 
cussion followed the reading of the paper, in which Mr. 
David Joy, Mr. Tennant, and others took part. 


The fourth ordinary meeting of the sixteenth session of 
the Liverpool Engineering Society was held in the Royal 
Institution, Colquitt-street, on Wednesday a 
ber 13, under the presidency of Mr. Henry H. West, 





M. Inst. C.E., when a paper was read by Mr. George 
Farren, Assoc. M. Inst. C.E., entitled “The Stability of 
Earthwork and Masonry Dams.” The paper, which was 


y | illustrated by many lan‘ern views, dealt with the sources 


of the inherent weakness to which the failure of the 
Johnstown dam in America was due, and embraced a 
description of dam designs in America, France, and Great 
Britain, with a contrast of the main differences of each. 
The great dams of Fureus and Bau, which had been 
examined by Mr. Farren in connection with the prepara- 
tion of his paper, were also described in detail, and com- 
pared with our own Vyrnwy dam. Mr. Farren discussed, 
with the aid of diagrams, the construction of the latter in 


, | all its bearings, and demonstrated that, compared with 


other dams now in existence, and apparently quite safe. 
the safety of the Vyrnwy dam, so far as it could be arrived 
at by calculation, was enormously in excess of these. 
Upon the conclusion of his paper, Mr. Farren received 
a cordial vote of thanks from the large gathering of 
members. 


According to the report on the condition of the metro- 
— water supply during the month of September last 
y the water examiner appointed under the Metropolis 
Water Act, 1871, it appears that the average daily supply 
delivered from the ames during the month was 
92,894,080 gallons; from the Lea, 58,978,775 gallons ; 
from springs and wells, 25,481,912 gallons ; from ponds 
at Hampstead and Highgate, 371,030 gallons. The last 
is used for non-domestic purposes only. The daily 
total was therefore 177,725,797 gallons for a popu- 
lation aggregating 5,604,318, representing a daily con- 
sumption per head of 31.71 gallons for all — 
The total number of houses supplied by the water 
companies during the month was 755,850, represent- 
ing an increase of 1309 supplies on the previous 
month, and the total supply divided by the number of 
houses, shows a daily average of 235 gallons for each 
tenement. From the statement given by Dr. Frankland 
in his report for the month it appears that organic carbon 
was present in the samples of water analysed by him in 
proportions ranging for any unit of weight from 
0.050 unit to 0.122 unit in every 100,000 units of water. 
According to the companies’ chemists the water of the 
Southwark and Vauxhall Company showed the highest 
average amount of organic carbon, while that of the Kent 
mpany showed the lowest amount. e analyses of 
the Government chemist showed that the sample of water 
drawn from the main of the Lambeth Company contained 
the highest proportion of o ic matter. 1e water of 
the Southwark and Vauxhall Company exhibited the 
deepest average tint of brown. 


The Bulletin, published by the Ministry of Public 
Works in France, contains an estimate of the total amount 
of coal extracted in the principal countries of Europe and 
in the United States during the year 1887. Great 
Britain and Ireland, of course, come first, with an output 
of nearly 165,000,000 tons, the cost price of which, at the 

it’s mouth, is put at a fraction over 4s. per ton. The 
Tnitea States come next, with an output of 118,000,000 
tons, calculated at a cost price of 6s. 6d. per ton. Then 
follows Germany, with an output of 76,000,000 tons, esti- 
mated at a cost price of rather over 5s. a ton, followed by 
France with an output of 21,000,000 tons, the cost price of 
which is no less than 8s. 6d. per ton. Austria had a 
total output of 19,000,000 tons, the cost price of which 
was only half that of French coal; while the total out- 
put of coal in Belgium was over 18,000,000 tons, and the 
cost price 6s. 6d. per ton. The total output of coal in 
Russia was about 4,500,000 tons, but no estimate could 
be formed as to the cost of extraction, and Spain was the 
only other country in Europe which produced as much 
asa million tons, the cost price per ton being as nearly 
as possible 7s. There were no large quantities of coal 
extracted: in any other parts of the world excepting 
Europe and North America, but Australia extracted over 
3,000,000 tons, at a cost price of 9%. a ton; India, 
1,315,000 tons, at a cost price of 10s. a ton; Japan, 
1,254,000 tons, cost price not stated ; and New Zealand, 
543,000 tons, at a cost price of lls. per ton. The Orange 
State and the Transvaal extracted 21,400 tons, but as it 
was at a cost price of 2/, 15s. a ton, the enterprise could 
not have been a very profitable one. Out of 636 coal 
mines in France for which concessions had been granted 
by the State, and upon which royalties had to be paid, 
only 292 were worked in 1887, and this represents a de- 
crease from the year previous. 





Tue Execrric Licut at Leeps.—Four companies have 
signified to the Leeds Town Council their intention to 
apply to the Board of Trade for powers to furnish Leeds 
with the electric light. These four applicants are the York- 
shire House-to-House Electricity Company (Limited), 
Messrs. Latimer, Clark, Muirhead, and Co., the Electric 
Construction and Maintenance Company (Limited), and 
the National Electric Supply, Company (Limited). This 
latter company will ask the Board of Trade for the requi- 
site authority to enable it to supply electric illumination, 
for public and private aan to a central area of the 
town covered by the following streets: Briggate, Upper- 
head-row, Guildford-street, Park-row, Boar-lane, Albion- 
street, Commercial-street, Albion-place, Basinghall-street, 


Butt’s  Short-street, Bank-street, King Charles’- 
street, Land’s-lane,- Trinity-street, Cross Bank-street, 
and King Charles’ Croft. e works proposed to be con- 


structed will include a central station, or stations, at 
which electricity will be generated or collected, and a sys- 
tem of mains for distributing it. Power will be sought 
to carry the electric lines above or underneath any 
public or private way, and to break up, divert, stop up 
temporarily or permanently any street or other thorough- 
fare. 
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THE POSITION AND PROSPECTS OF 
TRADE. 

In one of the last speeches that he ever delivered, 
the late lamented Lord Beaconsfield made reference 
to the phenomena which preceded and accompanied 
a revival of trade, and laid stress upon the import- 
ance of an improvement in chemicals. Without 
any particularly marked appreciation in the price 
of chemicals, and probably, also, without any con- 
siderable increase of production, we are now face to 
face with what promises to be one of the most pro- 
nounced, solid, and lasting revivals that our com- 
merce and industry have ever known. Not that 
the chemical industry has failed to participate in 
the revival ; on the contrary, there has been an in- 
crease of about 35,000 tons in the imports of 
pyrites, to the end of October, which argues a 
much larger production of sulphates, and there has 
been a corresponding increase in the importation of 
saltpetre, nitrate of soda, indigo, and other 
materials used in the chemical industry. But, 
on the other hand, there has been a decrease 
of about 300,000 cwt. in our exports of alkali, while 
there has only been an increase of some 45,000 cwt. 
in our exports of bleaching powder and prepara- 
tions. Obviously, therefore, the present improve- 
ment in trade must be sought for elsewhere than in 
the course and circumstances of the chemical trade, 
which, for once, fails to confirm Lord Beaconsfield’s 

osis. 

But we must first of all be satisfied that the 
revival is of a real and substantial character. This 
can best be established by comparing our exports 
and imports for the first ten months of each of the 
last two years. The account stands thus : 


1888. 1889. 
£ £ 
313,635,000 347,985,000 
195,125,000 205,002,000 
Totals ... net 508,760,000 552,987,000 
Increase in 1889, 44,227,000/. 


The foreign trade of the United Kingdom up to 
the end of October was at the rate of 55.3 millions 


Imports... ee 
a British and 
rish oe ys 
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go7 | Sterling per month, or 663.6 millions per annum. 


This is the largest volume of business that we have 
ever done in any one year. The business of 1873, 
which is commonly referred to as the standard year 


008 of large trade and high prices, only amounted to 


626,000,0001., and this was followed, in the fol- 
lowing year, when trade was still regarded as 
exceptionally good, by a total value of 599,000,000/. 
But the year 1889 is likely—indeed, may be re- 
ed as certain, since the volume of business now 

ing done is greater than ever—to ‘‘ beat the 
record,” and that too by an amount that people are 
but imperfectly aware of. The present revival may 
be regarded as a ual development from about 
the middle of the year 1887, when things began to 
mend. The year 1886 marks the bottom of the 
depression. In that year the value of our imports 
and exports amounted to only 562,000,0001., so 
that the trade of 1889 will be 101,000,000/. in 
excess of that of 1886. Taking it all round this is 
without doubt the most remarkable rise that has 
ever occurred in the history of our trade. It is all the 
more remarkable that it is almost entirely an increase 
of volume, and has not, like that of 1873-74, been 
chiefly an increase of value due to an increase of 
prices all along the line. The fact is that prices have 
only begun to advance to any extent within the 
last few weeks, and hitherto they have risen almost 


W. | wholly in the metal trades. Cotton is much the 


same price now that it was at the same period of 
1887, Phat is much cheaper. Nitrate of soda is 
also lower in price, and so with indigo, petroleum, 
copper, tin, and several other important commo- 
dities. This fact differentiates the present revival 





from that of 1872-73, when all “commodities rose to 
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famine prices, and remained there until consumers 
ceased to buy from sheer incapacity to find the 
means. Obviously, therefore, the present revival 
has a much better chance of being durabie ; 
100,000,0001. is not a bad increase in our foreign 
trade within two or three years, and if the improve- 
ment stopped there we might be well satisfied. 
But it goes much further, and embraces elements 
of increase that are less capable of exact estima- 
tion. As an example, the shipbuilding tonnage 
to be launched this year will probably be about 
1,250,000 tons, or more than double the tonnage 
launched in 1886. This, at an average of 12I. per 
ton, would represent a turnover of 15,000,000/., 
as compared with probably only 5,000,0001. or 
6,000,000/. in 1886. Again, it is one of the re- 
markable features of the present revival that it has 
more to do with home than with foreign demands. 
The increase of about 10,000,000/. that has occurred 
in the exports of British and Irish manufactures is 
probably but a drop in the bucket compared with 
the increase in the home consumption of iron, steel, 
and other commodities. That increase is, of course, 
not so easily measured as the increase in our foreign 
trade, of which exact figures are available. It may, 
however, be computed to some extent by two 
criteria—by the diminished stocks of pig iron, and 
by the increased volume of railway traffic against 
an inereased exportation of pig iron for the first ten 
months of the current year, amounting to only 
99,000 tons ; there has been a decrease of about 
500,000 tons in the stocks of pig iron throughout the 
country, and an increased production of probably 
at least 250,000 tons more, showing an increased 
consumption of 600,000 to 700,000 tons that does 
not appear in the Board of Trade returns at all, an 
increase that must have been wholly for domestic 
purposes. Then, again, the railway returns for the 
second half of the year exhibit a remarkable pro- 
gress, the chief railways having in the nineteen 
weeks ending November 10 the following items of 
increase: 


£ 
Great Western ... 195,980 
North-Western ... 196,378 
North-Eastern 202,149 
Midland ... ” 154,258 
Great Northern ... 68,707 


So considerable an advance could not have 
occurred without a very radical increase of traffic, 
although the increase is but feebly reflected in our 
export trade. The workshops of England were 
probably never so fully occupied as they are to-day. 
We are producing machinery and millwork at arate 
that has never been known before. Up to the 
end of October there was an increase of about 
3,750,000/. in our exports of metals and machi- 
nery, as compared with the first ten months 
of 1888, but the actual increase has — been 
three or four times that amount. ater works, 
gas works, electrical installations, tramways, 
canals, railways, and industrial establishments of 
every kind are being raised on every hand. We 
hear but little néw of foreign competition. Indeed, 
our keenest foreign competitors are also our best 
customers. As an example we find that Germany 
took from us for the first ten months of the present 
year steam engines and machinery to the value of 
1,462,000/., being about 250,000/. more than she 
took from us during the same period of 1888. 
Another remarkable fact is that Germany has taken 
from us this year coal to the extent of close on 
3,000,000 tons, or 354,000 tons more than she took 
in the similar period of 1888. Germany, indeed, 
like the other countries of Europe, finds that she 
has been undergoing a process of starvation and 
must now make up for short supplies. But she 
cannot do this satisfactorily without English coal, 
and now that English coal has improved in price 
she has had to raise the prices of her manufactures 
in a corresponding degree. babar wer -xs pig iron 
has advanced almost as much as English pig iron, 
and so long as this continues so long may we rest 
assured that the influx of foreign pig that has often 
been threatened is not likely to occur. At the 
present time both forge and foundry pig in West- 
phalia are dearer than at home. : 

All the world would like te know if the present 
revival is only a “spurt,” or if it is likely to be a 

rmanent improvement, after the long and dreary 
depression which, with only one or two very 
transient gleams of sunshine, has rested upon 
British idiatey since 1875. The Sphinx, how- 
ever, makes no sign. If it is true, as some suppose, 





that there is an under supply and an under produc- 
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tion of iron, it is probable that we shall witness 
high prices until that condition of things has been 
reversed. That it will ultimately be reversed there 
can hardly be a doubt. There is abundance of the 
raw materials of the iron trade at command through- 
out the world, and in these days of cheap ocean 
transport, the difference of a few thousands of miles 
of transportation is not sufficient to cause a serious 
difference in price. But iron and steel continue to 
find so many new applications on a large scale, that 
we are hardly like to see them soon again at their 
old rates, and it is by nu means desirable that we 
should. If, then, prices of iron and steel are to 
take a permanently higher range, it is manifest 
that so also must the prices of many other products 
of the manufacture of which they are the founda- 
tion. 





NEW ENGINEERING PROJECTS IN 
SCOTLAND. 

AppLicaTIon is to be made in the next session of 
Parliament for power to carry out an unusually 
large number of engineering projects in Scotland, 
and some of them are of an interesting character 
from a practical point of view. Of railway schemes 
there are quite a number, and the Parliamentary 
warfare between the two leading companies is 
likely to be more protracted and keenly contested 
than for some years. Several weeks ago, in deal- 
ing with works now in progress, we referred to the 

rospect of an amalgamation between the North 

ritish and Glasgow and South-Western. It is 

uite in accordance with precedent that the Cale- 
Koaien-Ahe other large company—should oppose 
the coalition, and already the drum beat has 
been heard afar off in a preliminary skirmish, 
which is but the pent to a determined struggle. 
The Caledonian has running powers over a small 
part of the Glasgow and South-Western line, and 
in regard to another branch they have a joint 
agreement. This they consider entitled them to be 
consulted as to any contract which the Glasgow and 
South-Western might make, and they propose and 
intend to ask Parliament to sanction an agreement 
whereby the Glasgow and South-Western will 
become the common property of the two companies, 
each running trains and guaranteeing dividends. 
Looking tothe fact that the Caledonian, in several 
directions, particularly to the coast and Ayrshire, 
runs in direct opposition to the Glasgow and South- 
Western, this proposal of the triple alliance -is 
regarded as an extraordinary one. The North 
British is meantime the favoured wooer, and the 
two go to Parliament to be united, with the Cale- 
donian as a claimant for equal rights with the 
British line. 

One of the most important of the new schemes is 
a proposal to provide an underground circular sub- 
way in the city and district of Glasgow. This isa 
oe somewhat similar to one formerly before 

arliament. Theroute commences in the central 
part of the town, and in its circuit includes the north 
and west part of the city and the west and central 
part of southern Glasgow. The Clyde is to be 
crossed twice, above and below the harbour proper, 
two miles apart. The line will be 6% miles long, 
and on the route fifteen or sixteen stations are to be 
constructed. There will be, according to the plans, 
two separate tunnels throughout the route. At the 
stations there is to be one large arch of brick, with 
concrete invert, supported on the outer walls of 
each of the tunnels. This arch is at the centre to 
be 11 ft. above the platform level. The platforms 
will be ‘‘ islands” 10 ft. wide and 130 ft. long. The 
waiting-rooms, &c., are to be constructed on the 
street level in the line of the other buildings, and 
stairs and hydraulic lifts will be provided. The 
methods of constructing the subway will, of course, 
differ, according to the material met with. It has 
been ascertained thatin the part of the city north of 
the Clyde through which the subway runs, and 
where the ground is undulating, the material is 
mostly of rock. In this case, of course, the work 
will be simple. The height of the arches above 
rail level will be 10 ft., while the walls are to be 
12 ft. apart, with 6 ft. between each tunnel. The 
side walls, where of rock, remain in their natural 
state. There will be a two-ring brick arch con- 
structed overhead. The level of the top of the arch 
below the street varies from 21 ft. up to 122 ft. in 
Hillhead, a suburban district of the city. The 
stations will be from 30 ft. to 40 ft. below street 
level. In Buchanan-street the substrata is wet 
sand, In the former scheme it was proposed to 





construct the tunnel here by ‘‘ cut and cover ;” but 
as it is the most fashionable thoroughfare in the 
city, and is bounded by shops, which are considered 
by the Scotch 8 280 to equal those in the Strand, 
this pro resulted in strong opposition. It has 
now pay pro , notwithstanding the enormous 
expense and difficulty, to construct the tunnel 
air pressure with a shield, a process followed wit 
marked success in the case of the London and 
Southwark subway. The iron will be in }-in. seg. 
ments, 4 ft. by 18 in., with flanges round eac 
segment, bolted together and made water-tight by 
caulking up at the joints. The section here so far 
as measurements are concerned, will be as already 
described, and the top of the arch will be from 
about 18 ft. to 50 ft. below street level. In the 
line of Buchanan-street the new subway will pass 
under the Glasgow Central Railway about to be 
constructed, and under theGlasgow and City District 
Railway, both of which are underground, while at 
the River Kelvin further west, it will recross under 
the Glasgow Central carried over that stream on a 
viaduct, and in Partick it will also recross under 
the city line, which is carried on an embankment. 
On the south side of the river the ground is prac- 
tically level. The average depth to rail level at the 
stations is 22 ft. The method of constructing here 
is to be by cut and cover, as the route does 
not, as on the north side of the river, follow 
the line of streets, except for about a mile. The 
ground, however, is in some cases wet, and here 
the procedure will be as in the case of the Glasgow 
and City Railway in passing under the line of 
Kent-road, the engineers having been the same as 
for the promoter of the scheme under review-— 
Messrs. Simpson and Wilson, ©.E., Glasgow. 
Along the outside of the proposed tunnel sheet 

iling will first be driven to a depth 2 ft. below the 

ttom of the subway, after which the ground will 

be excavated to the shape of the arch of one tunnel, 
the ground over the other being left for traffic 
where the line of streets is followed. The con- 
crete invert will then be placed in situ and a head- 
ing driven under this roofing, the ground above 
being meanwhile restored to its natural condition 
and operations commenced with the parallel tunnel. 
After the heading a gullet will be formed with sides 
of sheet pilin; and the material drained, after which 
the roof is to be shored to admit of the side walls 
being made of concrete, surmounted with brick 
arching. On the south side the subway goes under 
the main line of the Caledonian Company, where it 
is carried on an embankment, near the Bridge- 
street Station, and it is probable that a station 
will be formed in the underground line at this 
point. The tunnels for carrying the line under 
the River Clyde will be similar to those to be 
constructed for passenger and vehicular traffic 
at Finnieston, equi-distant from the two tunnels 
now proposed. Authority was granted in the last 
session of Parliament, and the contracts will pro- 
bably be let in the course of a few weeks. e 
engineers, it may be mentioned, are the same in 
both cases. There are to be two tunnels, as 
throughout the entire line. These will each be 
formed of two }-in. cylinders placed the one inside 
the other and 1 ft. apart, the space being filled with 
concrete. These tunnels, which are to be 12 ft. in 
diameter, will be at the highest point 35 ft. under 
low-water level, and 55ft. below the quay level. The 
gradient to the river tunnel is1 in 25. The trains, 
it may be added, are to be moved by haulage with 
an endless rope, the stations being equi-distant from 
each other. The stationary engines are to be 
situated in Govan. 

On behalf of the people of Edinburgh two rail- 
way schemes of importance are being promoted, 
and both by the Caledonian Company. e larger 
is for an underground railway. At present the 
nearest approach to a subterranean railroad is the 
short tunnel which carries the North British main 
line from Glasgow into Waverley Station from the 
Haymarket. This, therefore, may be termed the first 
underground line in the city, and as the Edinburgh 
people are nothing if not «esthetic, it remains to 
seen how they will look upon the scheme. The 
new railway is to leave the terminus of the main 
line from Glasgow, situated at the west end of 
Prince’s-street. This station is to be re-constructed, 
and looking to the magnificent erections the Cale- 
donian have recently made, the citizens are already 
applauding this part of the scheme. The platform 
for the new railway will be 12 ft. below the present 
level. The line is to run along under the south 
side of Prince’s-street, one of the finest thorough- 


fares in the kingdom, as on the one side it js 
oe ce beautiful buildings, and on the other 
lie the goa at the base o bp historic castle, 
Already there are whisperings of opposition to what 
is regarded by a tor ts the tenses ot the grand 
promenade, but should the promoters agree to pro- 
ceed on the pneumatic process there cannot be the 
same complaints made. The line will continue in 
line of Waterloo-place, Regent-road, and under the 
Calton Hill, along Royal-terrace, and thence through 
Greenside in the open to Leith. e tunnelli 

will be about a mile and a half in length, and wi 

be mostly through rock. The new line will, in 
many respects, resemble the Gourock line of the 
Caledonian Company, recently completed, and fully 
described by us two or three months ago. Before 
reaching its terminus at the Leith Harbour, the 
proposed railway will branch to the north, there 
to connect with an existing line of the Caledonian 
Railway at Granton-road, and thus form a circular 
railway around the new part of Edinburgh and 
through the southern part of the populous burgh of 
Leith, which is at present without any convenient 
service. While the securing of the passenger trafic 
is one of the causes in the promotion of the scheme, 
there is no doubt that the main idea is to obtain 
an advan us hold on the goods and mineral 
traffic at the port of Leith, which is very extensive, 
as may be imagined from the fact that the extent 
of the docks is 64 acres, exclusive of outer har- 
bour, and some of the docks have a depth of over 
26 ft. At present the Caledonian tap the traffic at 
the west end by a line.vidé Newhaven, and the new 
railway isto secure it at the west end, where the 
North British Company have their connection vid 
Portobello. It may be added that the Caledonian 
Company own 75 acres of reclaimed land on the 
shore at Leith, and here a station and sidings are 
to be constructed. By the new scheme the Cale- 
donian will be able to convey their passengers from 
all parts to Leith direct, saving them inconve- 
nience. The engineers of the new line are Messrs. 
en Blyth, and Westland, C.E., Edin- 


The other Edinburgh line is for the special pur- 
pose of agen. travelling facilities by a service 
of omnibus trains to a hew suburb, which it is pro- 
pore to lay out on the Barnton Park, to be feued 

y Sir James Maitland, Bart. It is a magnificent 


demesne of over 600 acres, beautifully timbered 
and commanding extensive views of the Firth of 
Forth. The line, which will be about three miles 
long, will be comparatively easy, with one or two 


rock cuttings and a number of road bridges, par- 
ticularly within the k, in connection with the 
feuing plan. It will branch off the Granton line of 
the Caledonian Railway at Bae gr Quarries, and 
running to near the village Crammond Brig. 
The engineers are Messrs. Strain and Robertson, 
C.E., Glasgow. 

The Glasgow Central Railway was authorised by 
Parliament two years ago, and its construction will 
be commenced ina short time. In an article in 
ENGINEERING, vol. xlvi., pages 330-332, we briefly 
described its main characteristics. Application is 
now to be made for power to extend the line both 
east and west. As at present authorised, the 
Central Railway, now to be constructed by the 
Caledonian Company, is to extend from mar- 
nock, in the extreme east end of the city, to Mary- 
hill at the opposite point of Glasgow, and on its 
route it under the busiest thoroughfares in 
the city. The Caledonian now ask powers to con- 
struct a short branch line from Bridgeton Cross, 
near the Dalmarnock terminus, under the London- 
road and through the Tollcross district, in the 
open, joining the main lineat Carmyle. This action 
has been taken at the urgent request of the 
residents there. At the Maryhill line it is pro- 

to carry the railway to its legitimate point 
rther west, and Messrs. Formans and McCall, 
C.E., have arranged a scheme on behalf of a 
oo company, which will be presented to 
arliament under the title of the Lanarkshire 
and Dumbartonshire Railway. The latter county 
has been ed hitherto as the sole domain of 
the North British Company, and the district has 
often been looked upon with envious eyes. The 
tee aan to use a mild phrase, not adverse to the 
iscontinuance of what really approaches eee 
The new line is so laid out that it can provide. 
sidings to almost all the many works en rove. 
that the connection between the coalfields and 
great manufacturing centres may be direct, there 





is proposed a branch line from Maryhill to 
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the Hamilton Hill authorised brangh of the Cale- 
donian line, and this will secure the desired object. 
The main Dumbartonshire line will rom 
Maryhill over the River Kelvin by a large viaduct 
to the pee ga | districts of Yoker and Clyde- 
bank, thence it will run parallel with the Clyde to 
Dalmuir, Old Kilpatrick, and Bowling. fore 
reaching this latter port one large bridge will be 
constructed to carry the line over the Caledonian 
Company’s Forth and Clyde Canal, the North 
British Dumbartonshire Railway, and the turn- 
pike road, which all run close together side by 
side. Keeping the upper part of the road 
and running parallel with the existing railway, 
the line reaches the town of Dumbarton, but before 
it enters the town a branch will be constructed for 
the mineral traffic to Messrs. Denny’s shipbuilding 
yard. The line then crosses the common lands of 
Dumbarton to the manufacturing villages of 
Renton, Bonhill, and Jamestown, and connections 
are made with all the works, a special bridge being 
constructed to accommodate the traffic to Croftengea 
dye works in Alexandria. The River Leven is to 
be crossed twice on. two viaducts. The terminus 
of the line is on the shores of Loch Lomond, where 
a pier is to be constructed in connection with a 
service of light draught passenger steamers to run 
on the lake in competition with those of the North 
British Company. In a future article we hope to 
deal with the principal of the important engineer- 
ing works in connection with the line. 

A private company is promoting another scheme, 
which includes a branch from Lake Monteith in 
Stirlingshire, vid Milngavie, to join the Central 
Railway at Maryhill, the extent of new line being 
ten miles, while an equal length of existing line 
on the Forth and Clyde and Aberfoyle Railways 
to be utilised in this project, will be doubled. 
This is also engineered by Messrs. Formans and 
McCall, Glasgow. 

A large number of small lines are to be promoted 
in the north of Scotland. The principal one is the 
outcome of the visit of the Secretary of State for 
Scotland to investigate the possibilities of improv- 
ing the fisheries industry (see ENGINEERING, 
vol. xlvii., page 676). The new line is from Garve 
to Ullapod, a distance of 33 miles. Amongst other 
advantages the line will bring the Island of Lewis, 
with its extensive fishing grounds, several hours 
nearer the mainland. e line is not difficult of 
formation, and one of the chief supporters of the 
scheme is said to be Sir John Fowler, of Braemore. 
The promoters hope for a Government grant. In 
the district of Forfar and Brechin there are three 
small lines laid out—one by Messrs. Crouch and 
Hogs, C.E., Glasgow, another by Mr. P. ‘W. Meik, 
C.E., Edinburgh, and a third. by Mr. Willet, C.E., 
Edinburgh, and one or two of them are in opposi- 
tion to each other. Neither of the lines present 
any distinct engineering features. The Highland 
Railway Company are seeking powers for three new 
lines, the total length being 173 miles, while the 
Great North of Scotland Company have three new 
lines also, although not of t length, the prin- 
cipal being from figin by Forres, Nairn, and Fort 
George to Inverness. 





LOCOMOTIVE ENGINE DRIVING AND 
RAILWAY SIGNALS. 

Unver this heading we published in our issue of 
the 25th ult. a letter from a locomotive driver, 
setting forth the difficulties which he, and his fel- 
lows, have to contend with in their arduous duty 
of conducting the fast passenger traffic of our rail- 
ways. It needs no assurance on our part that the 
writer is a practical man who spends his life on the 
footplate ; the letter is full of evidence of the fact, 
and the reader feels for the time being that he has 


the whole nsibility of the train on his shoul- 
ders, so vividly are ‘the difficulties of the position 
portrayed. e picture of a man driving at 


express speed through a fog, and depending on his 
knowledge of his ition” upon pmeins the 
various sounds of the bridges that he S over 
or under, is one which an outsider would not have 
dared to draw. Yet there are times when it is 
perfectly true. The plain forcible language of 
**the poor ine driver” is merely experience 
translated into words, and his request for mecha- 
nical aid to relieve his overtaxed senses is an echo 
of the aspirations of his class. When a man is 
harassed on the one hand by the fear of reproof 
for losing time, and on the other hand by the risk 
of collision, it must seem so easy to him to devise 








a means by which the signals he passes shall be 
reprodu on his engine. The same idea has 
oce to scores of inventors, and the Patent 


Office has profited by the fees they have paid. 
There, however, the advantage has generally ended. 
Very few of the schemes have been really practical, 
and of those which possessed the elements of suc- 
cess scarcely any have been in the hands of men 
capable of overcoming the vis inertia which all 
railway officials oppose to alterations in their appa- 
ratus and system of working. An exception is to 
be found on the Northern of France Railway, 
where a very efficient electric apparatus is in use 
as a connection with the distant signals and the 
locomotives. On the road there is arranged a plate 
of considerable size ; this is coupled with the dis- 


tant signal in such a way that it rises when the) 


signal is at danger, and is depressed when the disc 
shows ‘‘line clear.” Upon the engine is a large 
and stiff wire brush which sweeps over the surface 
of the plate when the latter is raised. An electric 
circuit passes from the terminal of a battery to the 





Fig.?. 








| releases a rod which is subject to the action of a 
/spring. This rod may be connected to a valve, 
| when the train is fitted with air or vacuum brakes, 
| or it may carry electrical contacts to set a gong in 
action. In the former case the brake is applied 
automatically on ing a signal set to danger, 
|and in the fatter the driver is warned that he has 
|not a clear road before him. Fig. 1 shows the 
|apparatus when the trigger is about to be tripped, 
and Fig. 2 when the operation is complete. A isa 
rn at B to the side of the rail, and 
carried at the other end by a crank C connected by 
the shaft B' to the signal. When the signal arm 
is lowered the whole of the guide A stands below 
the trigger D, fixed on the locomotive, and the 
latter passes over it untouched. When the sig- 
nalis raised the end C of the guide-bar rises too, 
| until its edge, for the greater part of the length, 
| stands in a position where the trigger D will en- 
‘counter it. As the guide-bar is placed at an angle 
to the rail, the trigger is gradually forced outwards 
until its upper beak is removed from the catch 















































plate, thence through the brush to signalling appa- 
ratus on the engine, and from that to earth through 
the rails. The brush is not one of those delicate 
pore of apparatus in which electricians delight, 

ut a solid stiff construction capable of sweeping 
snow off the plate, and of scraping its way through 
a coat of ice. The whole appliance gives, we 
understand, very satisfactory results. In this 
country there has been no systematic attempt, as 
far as we know, to establish direct communication 
between the signal and the driver. But a very 
simple and effective means has been devised by 
Mr. Dugald Drummond, of the Caledonian Rail- 
way, and has been tried by him experimentally 
with the best results. Mr. Drummond’s name 
alone is a guarantee of the mechanical excellency 
of the apparatus, while his position as locomotive 
superintendent will disarm the suspicion with which 
the railway interest regards any innovation having 
its rise outside the charmed circle. 

The details of the apparatus will be readily un- 
derstood from the annexed engravings. It consists 
essentially of a guide-bar fixed on the road at a 
slight angle to the rail, and a trigger carried on 
the locomotive. When the Slide bee is raised the 

igger slides along its edge, and is. gradually 
ushed sideways until it trips. a locking catch and 


























E, which drops. The rod F and lever J. fall also 
under the action of the spring G, and the valve H, 
connected with the brake-pipe, is opened. The 
application of the brakes instantly tells the driver 
what has happened, and he can either let them 
remain on, or he can replace the catch E by the 
lever J, and take what measures he deems fit. 
When the train is not fitted with continuous brakes 
the rod F can set in action an electric gong, or can 
open the whistle as proposed by our correspondent. 
The cost of fitting the apparatus to a locomotive 
is very moderate ; on an engine fitted for working 
a continuous brake it costs 2/. 19s. 6d., whilst on a 
non-fitted engine it costs slightly more. 

The old objection, which done duty so many 
times before, will, no doubt, be urged against this 
apparatus. It will be said that it will make the 
men careless; they will cease to look out for 
the signals, relying on the mechanism, and some 
day the mechanism will fail, and the result will be 
disastrous. The same plea was raised against 
signals themselves in the early days, and with still 
more force against the adoption of the block system. 
No doubt mechanical contrivances do engender a 
confidence which is likely to increase the severity 
of accident when the mechanism fails. But, on 
the other hand, iron and steel have an endurance 
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far beyond that of flesh and blood; a few extra 
hours service now and then make no difference to 
them. By careful design the risk of failure can be 
reduced to a very small amount, and the device of 
making every form of breakdown put the appa- 
ratus into the position for blocking the line, goes 
far to remove the last element of risk. It is 
notorious that engine drivers keep a very lax look- 
out along the line on roads where the absolute block 
system prevails, and it is equally well known that 
accidents have diminished in proportion as the 
block system has spread. In the case of the appa- 
ratus before us the objection that it would tend to 
carelessness, could be evaded by keeping it ex- 
clusively for times of fog, and throwing it out of 
action during clear weather. It would then be 
used sufficiently intermittently to prevent the men 
learning to rely upon it entirely. 

There is a very ample field for an extensive trial 
of some such apparatus in the neighbourhood of 
London. On some of the southern suburban lines 
the advent of fog entirely dislocates the traftic, 
which is then conducted with such excessive caution 
that a journey of eight miles often occupies nearly 
an hour. In spite of fogmen, there is a stoppage of 
several minutes at the end of each section, and the 
drivers feel their way as if they apprehended that 
they might find themselves on the wrong track. It 
only needs a few trains to become late for the entire 
service to be disordered, and the arrangements of 
the time-table to be perfectly disregarded. If such 
an apparatus as we have described, or some other 
having the same object, were fitted, and used 
solely during fog, it would save the labour of 
a great many men, and would give the drivers con- 
fidence. It isthe disordered condition of the traftic 
which is the chief danger in a fog, and this is due 
up to a certain point to the small delays of succes- 
sive trains. If these could be avoided, and the 
driver could rely on some other sense than sight, it 
would be an advantage not only to the public, but 
also to the companies. 





NOTES. 
Tae Hovustuoitm Execrric LicHTHovsE. 

THE above lighthouse, the most powerful electric 
lighthouse in the world, was opened a few weeks 
ago and its working has given great satisfaction. 
Even in rainy weather its light has been distinctly 
visible at Blokhus, a straight distance of about 
35 miles. The only undesirable incident attending 
the working of the new lighthouse is the immense 
number of birds which get killed, and which amount 
to thousands, comprising starlings, snipes, larks, 
&c., basketfuls being collected every morning in the 
vicinity of the lighthouse, The lighthouse is 209 ft. 
high, and the light power in the beam is 2,000,000 
candles. To guard against the stoppage of the light 
through any accident to the machinery, this is, as 
far as it has been possible, constructed on the twin 
principle. There are two engines, compound, from 
the Elsinore Shipbuilding and Engineering Com- 
pany, three tubular boilers, one of which is a 
particularly quick-heating one (from the Walther 
establishment at Cologne, Germany), two electro- 
magnetic machines with a joint capacity of 45 volts, 
250 ampéres, from Meritens and Co., Paris, two 
electric lamps, with various reserve lamps, &c. In 
connection with the lighthouse and at a distance of 
respectively about 2000 ft. and 16,000 ft., are two 
powerful sirens, which are fed with compressed air 
from two air pumps in the engine-house, and which 
can be coupled together with the engines. At the 
siren stations there are reservoirs of compressed 
air, which are worked by means of electricity and 
clockwork, and great care and forethought seems to 
have been bestowed upon the whole installation in 
all its details. 


THE MancHesteR Wuitworts InstIture. 

The very liberal bequest of the late Sir Joseph 
Whitworth to the citizens of Manchester is being 
rapidly made available for their use. The Charter 
of Incorporation of the Manchester Whitworth 
Institute has received the Royal Assent, and a first 
meeting of governors will be shortly held for 
the consideration of a draft of statutes, which will 
be laid before the Privy Council for sanction. The 
governors will find that the utmost freedom has been 
allowed them to expend the 135,0001. already avail- 
able to the best advantage. According to the charter 
they may assist or direct the organisation or develop- 
ment of fine art and schools of art, ical schools, 
museums, laboratories, and workshops, schools of 
general education, and museums of commerce and 





manufacture. They may also lend assistance to 
other institutions having similar objects, and i 
maintain a park or pleasure ground, which. wi 

robably be the grounds attached to Sir Joseph’s 

te house at Rusholme. The charter refers to 
the possible assistance of the Corporation of Man- 
chester in this last object. The Institute is to have 
a body of governors, not less than fifty or more than 
a hundred—part are to be elected, and part to be 
nominated. The following bodies may Fa eo 
in the nomination: the Corporation of Manchester, 
public bodies contributing to the funds of the In- 
stitute, the Committee of the Manchester Tech- 
nical School, the Committee of the Manchester 
School of Arts, the Court. of Governors of Owens 
College. Members of the Institution will pay an 
annual subscription, and life members a composi- 
tion of 100 guineas. Forty-nine first governors 
are appointed in the charter, beginning with Lady 
Whitworth, and concluding with several well-known 
engineers, such as Mr. William Mather, Mr. W. J. 
Crossley, Mr. R. Curtis, Mr. C. J. Galloway, Mr. 
Leader Williams, and others. From these a 
council is to be elected to conduct the affairs and 
business of the Institute. 


THe Wear or Rallis. 

At the late meeting of the International Railway 
Congress, M. Louis de Busschere, chief engineer to 
the Belgian State Railroads, read a paper on the 
‘* Wear of Rails,” in which are collected data from 
a large number of Continental lines. In every case 
but two the rails used were of the flange type. 
The railroad furnishing the most complete informa- 
tion as to the wear of its track is perhaps the 
Kaiser Ferdinand Northern Railway, on which 
careful observations have been made with the 
results set forth in the annexed Table : 
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On the Austrian Northern Railway observations 

have been made as to the effect of different kinds 

of supports on the wear of the rail with the follow- 

ing results : 
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With regard to the general features of the data 
collected, it is remarked that the wear is naturally 
much less on the lines using a hard steel. The 
wear on curves increases as the radius decreases, 
but is not a very large percentage ter than the 
wear on tangents. Other things being equal the 
resistance of a rail to wear is found to increase 
with its capacity for standing vertical strains, and 
wooden sleepers appear to give better results than 
iron. In stations and the wear is much 
greater than elsewhere, as is also the case in tunnels 
where the moisture not unfrequently present has a 
very bad effect on the lines. 
Tae American Society or MECHANICAL 
ENGINEERS. 

The twentieth meeting of the. American Society 

of Mechanical Engineers has taken place during the 


present week at, New York, and ends to-day. The 
opportunity has been taken to give a house-warming 
at the new rooms and library, 64, Madison-avenue, 
the visitors being received by a committee 
of ladies last Monday evening. The mornings 
and afternoons of Tuesday and Thursday were 
devoted to the reading and discussion of papers, 
while the evenings were in social observ- 
ances. On Wednesday and Friday there were 
excursions ; the latter consisted of a trip on a new 
ferry steamer, and during the voyage a paper was 

‘*On the Performance of a Double-Screw Ferry 
Boat,” thus making a twofold use of the time. It 
is wonderful what a lot of papers this Society gets 
through. There were nine down for Tuesday, 
besides the President’s address, and the same 
number for Thursday, giving an average of about 
forty minutes each. Copies of all papers are sent 
to members who signify their intention to attend 
the meeting, and it is assumed that they make them- 
selves familiar with the contents, a very falla- 
cious assumption, we imagine. Lach paper is read 
in abstract, the time allotted for this being limited 
to five minutes. Any member who has given notice 
of his intention to oa the discussion has the right 
of priority, according to the order in which the 
notifications are received. If he has reduced his 
remarks to writing ten minutes are allowed him, 
while if he speaks extemporaneously he must not 
occupy more than five minutes. The author has the 
last few minutes of the time allotted for a paper and 
discussion to close the debate, and no matter how 
interesting the matter may be the next ane is 
taken at the appointed time. It is only when the 
meeting overruns its programme that it can return 
to a curtailed discussion. Fortunately, the last of 
the rules provides that ‘‘ these rules may be sus- 
pended in any session by unanimous consent.” It 
must be an interesting experience for an Englishman 
to be present at a meeting under these rules, and 
to compare the result with our own laxer systems. 
There is a good deal to be said for the rapid method 
when members of different tastes come iaeites 
from long distances, but it is certain that valuable 
discussions of the kind we are accustomed to before 
our own Institution of Civil Engineers could not 
take place under these hurried conditions. 


Betetan Meratiturcicat Inpustry. 


Last year the number of blast furnaces in activity 
in Belgium averaged 32, while there were 24 inac- 
tive. The average number of workpeople em- 
ployed in connection with Belgian blast, furnaces 
in 1888 was 2783, the average wages paid being 
2s. 2d. per day. The output effected: by. the blast 
furnaces of Belgium last year was as follows: 
Refining pig, ,193 tons ; foundry pig, 58,814 
tons ; emer pig, 157,129 tons; Thomas pig, 
2614 tons ; and first fusion worked pig, 1100 tons ; 
making an aggregate of 826,850 tons. The average 
value of the refining pig made last yer in Belgium 
was ll. 16s. 9d. per ton ; that of the foundry pig, 
21. 3s. 1d. per ton, ; that of the Bessemer pig, 
21. 7s. 1d. per ton; that of the Thomas pig, 11. Tvs, 
per ton ; and that of the first fusion worked pig, 
3l. 17s. 9d. per ton. The general average value of 
the whole output last year was accordingly 11. 19s, 2d. 
per ton. In 1887, the production of Belgian pig 
amounted to 755,781 tons, of an average value of 
1l. 16s. per ton. Prices according]: vanced in 
1888 to the average extent of 3s. od. perton. In 
1886, the average price was ll. 15s. 2d. per ton; 
in 1885, 11. 16s. 10d. per ton ; in 1884, 21. per ton ; 
in 1883, 2/. 5s. per ton; in 1882, 21. 8s. per ton ; and 
in 1881, 21. 7s. 10d. per ton. The average number of 
iron works in activity in Belgium last year was 65. 
The number of workpeople employed at these esta- 
blishments in 1888 averaged 16,308, and the ave- 
rage wages paid were 2s, 6d. per day. The produc- 
tion of wrought iron: effected in ium last -year 
amounted to 547,818 tons, -the average value 
being 5/. 2s. 3d. per ton. The principal items in 
last year’s production of iron in jum were : 
Merchants’ iron, 217,128 tons; rails, 1559 tons ; 
plates, 121,486 tons. The aggregate value of the 
iron made in Belgium last year was 2,802,280/. 
The production of 1887 was 534,056 tons, valued 
at 2,558,720/. While the value. of the iron 
made in Belgium last 
per ton, the correspondi 
4l. 17s..per ton; in 1886, 41. 17s. per ton; in 
1885, 51. 2s. 3d. per ton ; in 1884, 51. 15s, 
ton ; in 1883, 61. 8s. ; in 1882, 61. 
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gium last year was 8 ; the average number of work- 
people employed was 2560, and the average wages 
es were 2s. 8d. per day. The production of steel 

Belgium last year was 185,417 tons ; the average 
value being 4. 17s. 6d. per ton. The principal 
items in last year’s output of 185,417 tons were : 
Rails, 101,194 tons; tyres, 12,122 tons; rolled 
steel of various kinds, 33,050 tons; plates, 7688 
tons; wire, 17,011 tons, &. The production of 
steel in Belgium in 1887 was 191,445 tons, or 6028 
more than in 1888, While the value of the steel 
made in Belgium last P Ave averaged 41. 17s. 6d. 
per ton, the corresponding average in 1887 was 
41. 10s, 4d. per ton ; in 1886, 41. 12s. 10d. per ton ; 
in 1885, 41. 19s. 2d. per ton ; in 1884, 51. 7s. 3d. 


per ton; in 1883, 6. Os. 10d. per ton; in 1882, | P 


6l. 8s. per ton ; and in 1881, 6/, 10s. 6d. per ton. 








THE PROPOSED SHIP CANAL ACROSS 
SCOTLAND. 


A MEETING of gentlemen interested in the proposed 
ship canal across Scotland was held on Wednesday 
afternoon in Edinburgh to hear a report of Messrs. D. 
and T. Stevenson, the ary on Glacee's Hine, 
were representatives present from w, Stirling, 
and other places, as well as Edinburgh and the dis- 
trict. The opinion was unanimously in favour of such 
a scheme, and several of the gentlemen who add 
the meeting urged the importance of the Government 
recognising the project in a tangible way in view of 


the advanta; it would afford. A resolution was 
adopted declaring that such a ship canal would incal- 
culably benefit maritime commerce and be of ines- 


timable value to the nation, both for the navy and for 
industry ; and a committee was appointed to inquire 
into the scheme and report to a further meeting. Thus 
successfully launched, there is little doubt about the 
ultimate consummation of the proposal. There are not 
two opinions in Scotland as to the benefits which such 
a canal would confer. A few may question its financial 
prosperity ; but they do not gainsay its importance. 
Opinion, however, is divided as to the best route. 
Muay gentlemen, a not inconsiderable number, con- 
sider that the canal should have a closer connection 
with Glasgow. The present canal on its route from 
the Forth to the Clyde curves southwards and comes 
close to the city, whereas the proposed ship canal in- 
clines northwards. In a previous article, in our issue 
of October 11 last, we indicated the routes proposed— 
the one via Loch Lomond and the other on the line of 
the present waterway. Messrs. Stevenson, in their 
report, with which we deal later, favour the former, 
and suggest an outlet from Loch Lomond, in addition 
to that in Loch Long, to the Clyde opposite Port 
Glasgow. The aneutien of this outlet, in pean or 
in addition to that by Loch Long, might be the means 
of obviating much opposition. It will, however, only be 
by calm and reflective discussion that a thoroughly suit- 
able scheme will be evolved, and the propdsals by 
Messrs. Stevenson form at least a good basis. 

Mr. A. Leader Williams, the engineer of the Man- 
chester Canal, has been appealed to, and has given an 
opinion in favour of the canal. He refers to its advan- 
tages in times of war. ‘‘ It would forma safe harbour, 
uniting two seas on opposite sides of our shores, into 
either of which a fleet could steam as necessity arose. 
It would also increase the strength of the Navy by 
the facilities it would afford in the defence of our 
coasts, by bringing the Atlantic and German Oceans 
into connection.” According to Mr. Williams there 
are no “insuperable difficulties ” to prevent the con- 
struction of the proposed canal. Generally, he approves 
the route and states that with the exception of certain 
locks at either end, it will be possible to construct the 
canal with one level water line from end to end, and 
that it will be as easily navigated as the Suez Canal. 

In the detailed report by Messrs. D. and T. Steven- 
son, Edinburgh, to the generes of the ship canal, 
that well-known firm of engineers state that they 
‘* unhesitatingly ’” recommend the Loch Lomond route 
in preference to that along the line of the present 
canal, which goes via Falkirk, Kilsyth, Maryhill, to 
Bowling on the Clyde. Messrs.: Stevenson enumerate 
the arguments which induced them to make their 
recommendation. Having examined the Ordnance 
Survey and plans and sections of a canal proposed in 
1817 by the late Mr. Robert Stevenson, along the line 
of the present canal, they found that for 13 miles the 
ground was 160 ft. above the level of the sea, which 
would necessitate a series of locks or hydraulic lifts, 
and this meant delay in the age of vessels. The 
Loch Lomond route from ‘Alloa, via Stirling and the 
Forth Valley, is, on the other hand, practically level, 
and only 30 ft. to 50 ft. above the mean level of the 
sea, until within 8 miles of the Loch, where there 
is a hill of considerable altitude. Messrs. Stevenson 
propose here to bore a tunnel which will be through 
red sandstone. It would be 102 ft. in width at 
the water line, and not less than 150 ft. in ree 
above the surface of the water, The length of thi 





tunnel would require to be 2} miles. It may be noted 
that tunnels are not infrequent on canals. There is 
one of three miles le: in connection with the 
Huddersfield canal, and with the aid of electric light 
navigation may be as safely accomplished as in the 
open. Of course, if it were found more desirable an 
open cutting could be made. This would undoubtedly 
be the feature of the works, if they were carried out. 
It may not be uninteresting to describe more fully 
Messrs. Stevenson’s proposals, and for this purpose we 
may commence at the eastern end of the canal. 

he approach to the canal will be formed by deepen- 
ing to a uniform depth of 25 ft. at low-water spring 
tide, 48 ft. at high-water spring tide, and 38 ft. at neap 
tides, a cut inland from Grangemouth to a point one 
mile above Alloa, on the Fi of Forth, where it is 
an pegs to make the entrance. This deepened channel 

ill be about 10} miles long. From Alloa, where there 
will be a lock or two, the route of the canal will lie to 
the north of the windings of the Forth, and three miles 
will bring the waterway to the burgh of Stirling, 
which is to be a mile to the north. From 
this point the route is by the valley of the River 
Forth to Gartmore, and then by the Endrick valle 
entering Loch Lomond, near the mouth of the End- 
rick water in the south-eastern corner of the lake. 
The level of the water in the canal will only be 13 ft. 
above high water, so that one lock will be sufficient 
at flood tide, but at the ebb it is probable two will 
be required. The canal, according to Messrs. Steven- 
son’s plan, is to have water 30 ft. deep throughout, 
and the locks will be capable of passing the largest 
vessels afloat, or about 600 ft. in length and 80 ft. 
in width, with a division and smaller locks alongside 
for shorter crafts. The width of the waterway 
at bottom is to be the same as in the Suez Canal— 
72 ft.—with side slopes depending on the nature of 
the ground. It may be noted that the City of Paris, 
the leviathan Inman liner, is 560 ft. long and 63 ft. 
beam, the City of Rome 546 ft. long and 52 ft. beam, 
and the Teutonic 582 ft, long and 574 ft. beam. These 
are the largest of our merchant vessels, so that they 
might easily pass through the locks so far as dimen- 
sions are concerned. To make a canal sufficiently 
broad to allow two vessels to at any point on the 
route, would, in the opinion of the Messrs. Stevenson, 
increase the cost so much as to make it a doubtful 
whether it would prove a remunerative scheme. 

The works in connection with the canal do not pre- 
sent any great engineering difficulties. Quite a number 
of railways will require to be provided for, including 
the Caledonian and North British main lines to the 
north. The first railway isthe North Alloa Junction 
line, which crosses the River Forth by one line viaduct, 
with swing bridge. Here the Forth is very tortuous in 
its course ; indeed, the river throughout is one series of 
windings, and it is proposed to straighten it between 
Stirling and mss) ara, reclaiming the land and de- 
molishing the viaduct just referred to, replacing it by a 
new swing bridge to carry both canal and river traffic, 
Near Stirling the main lines already referred to form 
pes wings Scottish Central Railway (Caledonian) 
and the Stirling and Dunfermline Railway (North 
British)—-while the Stirling and Bridge of A turn- 
pike road, with tramway, is also met with. It has not 

et been decided how these would be dealt with; but it 
been suggested that by a diversion the lines might 
be made one to facilitate matters. The Forth and n 
waters cross the route a little further west, and as they 
are on the same level, they could be taken into the 
canal and let out on the other side by a series of open- 
ingsin the bank. Further on, where the Forth is again 
in the way, the level is lower, and it will probably be 
taken under by syphon pipes, and further on the same 
method would be adopted in dealing with the Goodie 
water, while at one or two places the Forth will be 
diverted and its course straightened. Several roads 
will be carried over the canal by swing bridges, and 
the Aberfoyle Railway will be similarly treated. The 
flood waters of the Endrick will enter the canal and 
the average summer flow pass under it by a syphon. 

The Messrs. Stevenson are not decided as to the 
route by which the vessels would find their way from 
Loch Lomond. In our previous article we referred to 
two routes which were suggested—one by the valley of 
the Leven and the other by a cutting through a- neck 
of land which separates Loch Lomond and Loch Long 
at their northern end. The distances in connection 
with these we gave in a previous article, and referred 
to the objection the people of G 
Lomond scheme, particularly with the Loch Long 
outlet, as it cut off the traffic from their city. Messrs. 
Stevenson suggest a third outlet from Loch Lomond by 
a cut from the south-west corner at Arden to the Clyde 
at Ardmore, nearly _— Port-Glasgow. The! dis- 
tance is four miles. e cost by the Loch Long outlet 
is estimated at eight millions sterling, and by the 
Ardmore outlet 83 millions, and the cost of e- 
ment and maintenance, 60,000/. per annum. The 
engineers favour the Loch Long outlet, because there 
the canal will debouch into 60 ft. of water, and there- 
fore navigation will be ible at all of 
the tide, whereas if the outlet were in the river there 
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would often be delays owing to the varying state of 
the tide. ‘‘No doubt,” Messrs. Stevenson write, 
“vessels bound from the North Sea to Glasgow would 
have to pass up the Clyde to reach their destination, 
but it is better that these vessels only should have to 
do this than that every vessel bound out of the Clyde 
or to Greenock should be subjected to the interruption 
of the river traffic and also to delay occasioned b 
having to wait for the tide.” In the cut from Loc 
Lomond to Loch Long the works would consist of two 
swing bridges for the roads and for the West High- 
land Rail way now being constructed. 

In dealing with the probabilities of financial success 
the engineers enter upon debatable ground, but their 
figures will allow a large reduction and yet give the 
shareholders a good return. The detour round the 
north of Scotland means an addition to the voyage of 
from 200 to 300 miles, and the coast is in some parts 
dangerous and often stormy. The tonnage that will 
use the canal is estimated at 9,500,000 tons a year, 
which at the average rate of 1s. 6d. for ship and 
cargo would yield 713,748/., and deducting the 
management expenses, put at 60,000/., there is a net 
revenue of 653,788/., equal to 8 per cent. on the 
8,000,000/., which will give a fair dividend to investors 
as the same time leave a good sum for a sinking 
und, 








CONDENSATION IN STEAM CYLINDERS. 


Note on Glass Apparatus for Rendering Visible the Effects 
of Condensation and Evaporation that take place inside a 
Steam Engine Cylinder.* 

By Bryan Donkin, Jun., M. Inst. C.E. 

THIs apparatus is a kind of transparent prolongation 
of the cylinder walls; it can be pase oa in p ntear os 
and fixed to different types of steam engines, working 
under different conditions. Mr. Hirn, having seen it at 
work at Colmar, wished some members of the Mulhausen 
Society to have the opportunity of studying it in action, 
and hence this note. 

The apparatus consists of two vertical glass cylinders, 
of different diameters, but of equal length, placed con- 
centrically one within the other between two horizontal 
metal plates, air being allowed to remain between the 
glasses. It is connected with the cylinder by means of 
the pipe and cock generally used for the steam engine 
indicator. 

When this cock is opened the inside of the inner glass 
becomes, so to speak, a part of the cylinder; subject to 
almost the same conditions, as the air between the glass 
cylinders prevents external cooling in the same way as 
ordinary lagging. The cock being open, and the appa- 
ratus having acquired its normal temperature, interestin 
phenomena ome, observed, through the glasses, at pe | 
stroke while the engine is going. A revolution on one 
side of the piston, where there is no expansion, may be 
divided into: (1) The steam stroke; (2) the exhaust 
stroke. During the first period, immediate condensation 
of the steam rex Bes place, the inner surface of the glass 
cylinder being covered with drops and dew. During the 
return or exhaust stroke, the direction of the piston 
having changed, the dew, &c., rapidly evaporates and 
disappears entirely before the end of exhaust, the glass 
becoming quite clear. By fixing the apparatus to con- 
densing or non-condensing steam engines, with and with- 
out jackets, and with and without expansion, the pheno- 
mena corresponding to these conditions can be observed. 
There is much more condensation on the inside of the 

lass when the apparatus consists of a single glass cylin- 
ler. If two glasses are used, and arranged su as toadmit 
steam of sufficient pressure between them (steamjacketted), 
no condensation is visible. ; < 
apparatus can be used for either vertical or hori- 
zontalengines. If it is screwed on to the lowest part of an 
engine, so as to drain the cylinder, it will show whether 
water accumulates or evaporates, with or without steam 
in the jacket, and with condensing or non-condensing 


engines, rapid are the phenomena of condensation 
and evaporation, that there is no perceptible difference 
for s s from 30 to 150 revolutions per minute. 


A sketch of the apparatus is added to the original note. 

Since the above was communicated through Mr. Hirn 
to the Mulhausen Industrial Society, the apparatus, 
which has been named the “‘ Revealer” by Mr. Hirn, has 
been modified so that the Y apc of heat given to its 
metal walls can be measured. : d 

The vertical glass cylinder in the interior of the appa- 
ratus is replaced by a small hollow vertical cast-iron 
cylinder. e annular space between the outside of the 
iron cylinder, and the outer glass cylinder, is put in 
communication with the steam engine. ; F 

In the inside of the iron cylinder, steam, oil, glycerine, 
or water is made to pass, and the walls thus kept at will 
at different temperatures. These temperatures are taken 
by a special arrangement with a mercurial thermometer, 
and at different depths in the cast-iron walls, if required. 
The quantities of heat required to keep the walls at any 
series of temperatures, by means of steam, water, &c., can 
be measured and plotted, or, in other words, the number 
of thermal units gained or lost by the walls and the water 
of the apparatus, when kept at a given temperature, 
ascertained, and worked out in thermal units per square 
foot per minute. This is for the combined effect, viz. : 
(1) Steam stroke ; (2) exhaust stroke. 

Thequantities of heat have also been measured separately 


* Condensed from the Bulletin de la Société Indus- 
trielle de Mulhouse, 1889, page 128, and the Proceedings 
of the Institution of Civil Engineers, 
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for each of these two heat periods, by leaving the 
apparatus open to the engine cylinder only during a 
series of steam strokes, and shut during all the exhaust 
strokes. Thus it can be kept open for any length of time 
to all steam strokes only, or to all exhaust strokes only, 
and the cooling of the little walls exposed only to the 
condenser measured in thermal units. The experiments 
give considerable cooling to the condenser for combined, 
as well as for exhaust strokes alone. 3 

The effects of condensation and re-evaporation for 
combined strokes are clearly visible on the metal walls 
of the apparatus for different temperatures of the latter. 
When the walls are relatively cold, the drops are larger, 
and evaporation from them slower ; when hotter, they are 
smaller and evaporation quicker. When the walls are 
hotter than the initial temperature of the entering steam, 
no mist or dew is visible. 

Supposing the case of the walls of an actual steam 
engine cylinder, having a certain temperature in a hole, 
say, 1 millimetre from its inner cast-iron walls. The 
apparatus attached to it, also provided with cast-iron 
walls, can be kept at this same temperature (taken in the 
same way and at same depth), and the number of thermal 
units per minute per a foot necessary to obtain this 
result can be ascertained. In some cases, heat is put into 
the walls and water, in others it is taken from them, 
depending on the temperature the walls are kept. 

The iron walls of the apparatus can be steam-jacketted 
or not, at will, like a steam cylinder. 





THE INSTITUTION OF CIVIL ENGINEERS. 
Supsects ror PapEers.—SEssIon 1889-90. 

THE Council of the Institution of Civil Engineers 
invites original communications on the subjects included 
in the following list, as well as on any other questions of 
professional interest. This list is to be taken merely as sug- 
gestive, and not in any sense as exhaustive. 


List. 

1. The Utilisation of Unused Sources of Power in 
Nature—such as the Tides, the Radiant Heat of the 
Sun, &c. 

2. Standard Specifications for the Materials used in the 
Construction of srg tig, Nermaige 

3. The influence of Sea-Water upon Portland Cement 
Mortar, and Concrete. 

4. On Foundations of great depth, illustrated by 
examples. 

5. ose Improvements in Tunnelling and deep Shaft- 
sinking. 

6 The Construction, Ventilation, and Working of 
Railway Tunnels of great length. 

7. Description of any new or peculiar type of Mountain 
Railway for very steep gradients. 

8. Recent Improvements in Cable and Electrical Tram- 


ways. 

ry The Value, with respect to the safety and durability 
of Metallic Bridges, of (a) increase in the weight of the 
structure, by the choice of other than the lightest design ; 
(5) increase in the dead load, by the adoption of a heavy 
description of flooring, with or without the addition of 
concrete or ballast. 

10. The Causes of the Formation of Bars under water 
and the means for removing them. 

11. Recent examples of Hydraulic Lift Graving Docks. 

12. The Laying out and Equipment of River Ports 
such as Frankfort-on-Main, with reference to improv 
methods of transhipping merchandise. 

13. Forms and Construction of Masonry Dams for 
Reservoirs, 

14. The Cleaning and Deepening of Drainage and 
Irrigation Canals by mechanical means. 

15. On Water Meters and the Sale of Water by 
Measure. 

16. Descriptions of Mining Machinery of improved 


design. 

17. Gold Quartz Reduction and Amalgamation—de- 
scription of the various machines, and of their method of 
working. 

18. The Value of Laboratory Tests as compared with 
subsequent practical results. 

19. The Working Strength of Iron and Steel as affected 
by (a) the amplitude ; (b) the frequency ; and (c) the time 
rate of the stress variations. 

20. The effect upon Basic-Steel of (2) Chromium ; (b) 
Aluminium ; and (c) Tungsten. 

21. The Properties of Bronzes and other Alloys. 

22. The Corrosion of Metal Structures, and the best 
means of preserving them. 

23. The Effect of Wind upon Structures, as influenced 
by (a) their superficial area ; (b) the form or position of 
the exposed surfaces ; (c) the shelter of adjacent bodies ; 
and (d) the dynamic action of sudden gusts. 

24. The Construction of the Working Parts of Steam 
Engines, in relation to the high pressures and tempera- 
tures now ming general, 

25. Results of the extended use of Steam at High Pres- 
sures at Sea. 

26. The various systems of Forced Draught in Boilers, 
with the economical results obtained. 

27. The most recent t of (a) Mail Steamers ; (b) 
Cargo Steamers ; and (c) Warships. 

. The Distribution of Armour and of Armament in 
Battle Ships. 

29. The Application of Steel Castings and of Steel 
Forgings to Spdinanen Construction. 

30. On Modern Experience in Screw Propulsion, com- 

rising the comparative efficiency of propellers of large 
eae: and of smaller ones deeply immersed, and of 
the influence of form. 

31. On the Highest Speeds attained and attainable on 
railways, having reference to gradients, curves, and the 
locomotives employed. 


32. Mechanical Traction on Common Roads, 

33. The Petroleum Hage and its Applications. _ 

34. The Distribution of Power by ressed Air or 
by Vacuum, and the Construction of Recline to be 
worked by Compressed Air or by Vacuum, 

35. Hydraulic Pumps for Working at High Pressures. 

36. The Means of Governing and Economising High- 
Pressure Fluid in —— Cranes, E es, &c. 

37. The Design, mstruction, and Capacity of Fans, 
with experimental results. ; ; : 

38. The Construction and Working of Windmills suit- 
able for raising Water for the Supply of Villages and 
isolated Houses, ‘ , ‘ 

39. The best Combined System of Warming, Ventilat- 
ing and Lighting large buildings. _ 

40. The Utilisation of Natural Oils for the Manufacture 
of Illuminating Gas. ‘ 

41. The Plant used in the execution of large Engineer- 
ing Structures. 

42. Tools used in the building of Iron and Steel Ships, 
and in the Construction of Boilers. 

43. Liquid Fuel Motors. 

44, Electric Meters for recording the Consumption of 
Electrical Energy. 

45. The Construction and Maintenance of Secondary 
Baa ite A 1 f El he Working of 

. The Application of Electricity to the Working o 

“ Pumps, Tools, &c. 

47. The Application of Electricity to Smelting and 
Metallurgi perations. 

48. The a of Electricity to the Purification 
of Water and of Sewage. : 

49. The Purification of Copper, and the Reduction of 
Cees Ores by Electrolytic Processes. 

. Contributions to the Bibliography of special 

branches of Engineering. 





WATER-TUBE BOILERS. 

At the second ordinary meeting of the session of the In- 
stitution of Civil hig: cong heldon Tuesday, November 19, 
the President, Sir John Coode, K.C M.G., being in the 
chair, the paper read was on “ Water-Tube Steam Boilers 
for Marine Engines,” by Mr. John I. Thornycroft, 
M. Inst. C.E. ater-tube boilers were those in which 
the water to be evaporated was contained within the 
tubes which formed the heating surface. In 1878 Mr. 

‘lannery, in a paper contributed. to the Institution, 
showed what progress had been made up to that date 
with this kind of boiler at sea. That communication and 
the discussion which followed oxteg that although con- 
siderable saving of fuel had been obtained with them, 
water-tube boilers as then made were unsuitable, because 
the tubes forming the heating surface were burnt, owing 
to insufficient circulation. The author, therefore, com- 
menced by disvussing the kinds of circulation in various 
forms of tubulous boilers, arriving at the conclusion that 
circulation, in order to be perfect, must be systematic 
under which condition a smaller amount of water could 
be successfully used and the weight of this element 
thereby reduced. By circulation, he intended to convey 
the idea of motion of the water contained in a steam 
generator, from the upper surface of the liquid down to 
the lower part of the generator, and returning again to 
the upper surface. otion of water, simply from the 

int where the feed water was admitted to a point in the 

iler where it became steam, he wished to hold distinct 
from the idea of circulation. Having thus defined the 
term, the author divided all boilers into classes, de- 
pending on the manner in which circulation took 
place. The first t dealt with was described as the 
oldest and simplest form of boiler, in which circulation at 
the outset depended spon small variations of density in 
its different parts. The action might be energetic when 
boiling took place, but was wanting in order, being 
struggling and confused in character, and nowhere 
acquiring high velocity. The circulation of the earliest 
water-tube boilers was of this nature. The author then 
described the boilers of Mr. Perkins, Mr. Herreshoff, Mr. 
du Temple, and of Mr. Matheson ; also giving an account 
of the Fela tube. The boilers of the Peace and of the 
Propontis were compared, and the most suitable dia- 
meter and length of tube were discussed. The author 
attributed the failure of the bs geo ends of the tubes of the 
Propontis to their being of such large diameter, that 
instead of steam and water passing over in foam, steam 
alone left the tubes, and that all impurities brought in 
with the feed water a, accumulated in the upper 

rt of the tubes, and ultimately led to their destruction. 

e thought it possible that obstruction from sediment 
collected in this manner gave rise, at a later period, 
to the more serious failure of the large water chambers. 
He next showed that a water-tube boiler might be 
constructed of less material than one of the ordinary 
form, and that this result was partly due to the fact that 
a strong envelope only was required to surround the 
steam and water, which must necessarily be inclosed in a 
pressure-resisting shell. In the case of the ordinary 
orm of boiler, there was a strong vessel containing not 
only the steam and water, but likewise the fire and the 
products of combustion. These latter, it was pointed 
out, were again enveloped in a second or inner shell, and 
thus were covered twice by material to resist the whole 
pressure contained in the boiler. This was shown to be 
one evident cause of the great saving of material possible 
with the water-tube system. The reduction in weight 
was accompanied by greatly superior steaming Downs 
economy of fuel, and less forcing of the fires. Lastly, the 
safety of the vessel and cre been materially in- 
creased. The conditions favourable to perfect combus- 
tion, and those which tended to satisfactory absorption 





of the heat from gases produced, were then descri 
together with a boiler which the author had Soigued 


& 
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with a view 


to embody the principles of circulation and 
of combustion which ‘a to him to be the best, 
Lightness of structure and strength to resist internal pres- 
sure been particularly kept in view, and the evil 
effects of unequal expansion been provided for by the 
curved form of the tubes, which afforded practically the 
whole heating surface. ese tubes were shaped so as to 
make an arch over the fire, only allowing escape for the 
sroducts of combustion by a series of narrow openings a 
ttle above the surface of the fire. In the upper portion 
of the arch each tube, by touching its neighbour, formed a 
continuous roof, and inclosed a large space above the fire- 
bars extending the whole length of the boiler. The tubes 
which composed the firebox, having arrived at a point 
near the centre of the arch, altered their direction of 
curvature, and after meeting, turned apart again to give 
room for the largest vessel in the boiler. B a in 
contiguous lines they afforded a protection the heat 
to this vessel. In a similar way in which the furnace was 
formed, two rows of tubes united to make the external 
casing of the boiler, at the same time constituting a flue 
in which numerous other tubes were The ends of 
all these tubes were secured in three horizontal cylinders, 
two of which served the purpose of supplying water to the 
tubes. The third was a se tor, from which the steam 
produced was taken and the overflowing water returned 
to the tubes. For this purpose large external tubes con- 
nected the separator to the cylinders forming the base 
and between these cylinders the firebars were arran 
with a firebrick bridge on either side, protecting the 
cylinders from excessive heat. The firedoors were situated 
at one end of the tunnel or arch of tubes, and the other 
end: was closed oP pines “sd by blocks of light fire-resist- 
re brick inclined away from the fire to add to their dura- 
bility, The water level in the boiler was best a little 
below the centre line of the separator, in which was 
placed, underneath the points where the tubes entered, a 
shield to guide the ci ting water down to the 
water surface, at the same time protecting from « og, 
perforated pipe, in which the steam was collected. e 
ends of the boiler were covered with plating, and in order 
to make the casing quite rennin the outer wall of 
tubes was also covered with light plating, but this had not 
to resist any great heat. The first water-tube boiler, put 
into a torpedo boat by the author’s firm, afforded a very 
satisfactory means of ape neg ws between the new boiler 
and its locomotive rival which had been placed in a sister 
vessel. The result of steaming was eminently satisfac- 
tory, and the saving in fuel at equal s was suf- 
ficiently evident without exact experiment, the boat 
under natural draught being about one knot an hour 
faster than the other vessel, the full-power trials show- 
ing also a difference of 0.67 knot 8 in favour of the 
former. Some evaporative trials were made by the 
Portsmouth authorities, and the results seemed to 
indicate that equal duty could be obtained when the 
propentienste quantity’ of water evaporated was 2.36 
rom the water-tube boiler to 1.00 from the locomotive 
boiler. After this boiler had been at work for three 
years, several tubes were cut out with the view to 
ascertain their state. They afforded a sample of tubes 
under varying conditions. Some were taken from the 
firebox where they had been exposed to the full intensity 
of the heat, and some from positions in the flue where 
the heat was much less, Their condition was eminently 
satisfactory. The small amount of scale in their interior 
was & t contrast to the condition of water-tubes taken 
from the boiler of the Propontis in which the circulation 
was not so well provided for; the thickness of the tubes 
had suffered no perceptible diminution. The author then 
gave the results of some recent trials made by Professor 
Alex. Kennedy—whose report was appended to the paper 
—both at natural draught and with different amounts of 
forced draught, and a full description was given of the 
method of conducting them. At the most economical 
rate of working, the evaporation, reduced to standard, 
amounted to 13.4 lb. of water per pound of fuel, and the 
following heat balance showed the way in which the heat 
of combustion was utilised by the boiler : —— 
er Cent. 


Heat expended in heating and evapo- 
rating feed water i 


s Mbit cies 86.8 
Heat expended in raising temperatures 


10.8 
05 
19 

100.0 


of furnace gases .. sh ae Pap 
Heat lost through formation of carbonic 

oxide ee A 
Heat lost by radiation 

unaccounted for ... 


and otherwise 


The very high percentage of evaporation, 86.8, repre- 
sented the efficiency of the boiler, and was simply mal 
to the ratio between the actual evaporation and that 
theoretically due to the perfect combustion of the fuel, or 


13.4 Professor Kennedy stated that it was the highest 


15.4 
he had found u any trial, and he 


boiler efficienc 
believed the highest on record in any trustworthy 


manner. 








CanapiAn Rattways.—A_ proposed extension of the 
Haliburton branch of the Grand Trunk Railway - 
pany of Canada, to Malini, Ontotio, a distance of 110 
miles, has been surveyed. ork has commenced on the 
first ten miles of the Ottawa and Gatineau Railway. 
be es werd bg rtesp Mi and agai: mills, 
is comp! an 1890, i 
survey of the Hants Central ‘Hailway (Nova Bootie) hes 
been com 1 from Truro West, about ten miles, to 
Maitland, and is now in progress towards Windsor, forty 
miles further, 
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“NOTES ON BREMME’S VALVE GEAR.” 
To THE Eprror or ENGINEERING. 
S1r,—There areonly two points in “Engineer Manager’s 
letter in your last issue, which, in the interest of your 
lers, seem to require further explanation and 
comment. 

The German Patent Office grants no patent for an 
invention which is anticipated by any B saeasg or publica- 
tion. Competent offic examine the home and 
foreign patents and publications bearing on the subject, 
before the patent is ted. Hence the grant of a 
German patent establishes the fact that the invention has 
not been so anticipated. The verdict in the German 
courts alluded to, is an emphatic confirmation of the 
novelty of Bremme’s valve gear, and the validity of the 
patent in this country, i 

Any one conversant with international patent law will 
understand the significance of the said verdict, and the 
hoe © the views expressed by “‘ Engineer Ma Mas 

As hundreds of marine engines with Bremme’s valve- 
gear have proved eminently successful in practice, it 
would appear from the engine-room experience of three 
engines referred to by ‘‘ E. M.,” that the builder of these 
three engines has been at fault. 


Yours truly, 
November 17, 1889. 


Gustav A. C, Bremme, 
To THE Eprror or ENGINEERING. 

Sir,—‘“‘ Engineer r” accepts our statement that 
the Bremme valve gear in its successful form is a ‘‘ deve- 
lopeseas by combination of previously known elements,” 
while Mr. Payton considers it micheailing. 





We would sf nothing to take just credit from Mr. 
Hackworth, and we consider the last h of ‘ En- 
gineer Manager’s ” letter states the case fairly, with the 


exception that “survival of the fittest” shows that the 
radius link is the best guide for the intermediate point, as 
it has shown that the guided point is best in the interme- 
diate position. 

Into the question of whether or not by setting the gear 
vertically or obliquely the payment of royalty can be 
set aside, we do not propose to enter. 


Yours truly, 
Glasgow, November 18, 1889. | Ross AND Duncan. 





THE SCIENCE AND ART DEPARTMENT. 
To THE Eprror oF ENGINEERING. 

S1r,— Whittaker of last year informs us that there are 
2476 teachers employed under the Science and Art 
Department, and that they receive an average grant of 
281. 16s. 7d. for their sessions’ work. This is the average 
grant. Some teachers get much above this, and others 
must necessarily get much less. we know of some 
teachers obtainingagrant above 100/. it necéssarily follows 
that very many get a grantof not more than 5J. fora whole 
session’s work, of about twenty-five or thirty weeks. The 
conditions under which this 5/. are earned are, that the 
students shall be taught not less than twenty evenings, and 
that the class shall not last less than one hour. Few 
teachers give less than twenty-five weeks’ teaching, and 
the time taken to prepare apparatus for illustrating the 
lecture and preparation of lecture cannot be less than 
three hours per week. Now the 5/. for the twenty-five 
weeks, that is for ieee a tus, lectures, and 
teaching, comes to 4s. per week. But not only is the pay 
for many of the classes only 4s. per week, but teachers 
have to wait for this miserable pittance until the begin- 
ing of the next session. 

In the above estimate it has been assumed that there 
are 2476 teachers, and that the pay of many of them is 
only 4s. per week ; but when we consider the cost of 
many of the classes to the Science Department we find 
that it is very much less than this. There are over 
5000 classes under the department ; and each teacher 
works on the average about two classes. The payment of 
each of the teachers at the lower rate being 4s. per week 
—— us that many of the classes are worked for 2s. per 
week, 

The cause of these miserable conditions of working 
under the Science Department is not far to seek. 
The Science De ent allows any one to teach. Ifa 
carpenter wishes to add a little to his income without 
in the least interfering with his present employment, 
he has merely to begin teaching under the Science De- 
partment. Now this kind of thing is all very well in the 
small jewellery line ; but it is a very insignificant platform 
for the science teaching of the country to stand on. Lower 
even than the work at the docks. For what would happen 
if a carpenter went creeping into the docks in the evening 
for a few hours’ work olen his ordinary work was done? 
Would not every docker turn out immediately until an 
end was made of such a state of things? And would not 
the firm which took advantage of the carpenter’s cheap 
labour be roundly abused by every newspaper and every 
trades union in the country as a of the worst of 
sweaters? Yet here is Colonel Donnelly carrying on the 
teaching of the country under precisely similar sweati 
conditions. He encourages a system of employing a kin 
of teachers which in other circles would be called black- 
legs. And we know of only one instance where the 
teacher was honourable and honest enough to refuse to 
work under such a system. . g 

And yet there is not the slightest necessity for any 

_teacher working for other than a fair fixed pay, and it is 
absolutely against all the principles of trades unionism 
when a man who has been working at his trade or in the 
office all day goes creepi é 
to teach in the evening. at would not be allowed in 
any ordi trade, ought not be allowed in the teaching 


‘ession. m 
Of course any one who feels agrieved at having to work 


to Science and Art Institutes | being 


under such conditions can leave; but this will not do 
much good to any one; least of all will it improve the 
conditions of those left, for there are so many mean 
enough to fill the vacancy. There are blacklegs in this 
as in every other business. When Mr. Laurie, er 
of chemistry at the People’s Palace, refused to work for 
such an institution as the Science Department he was 
dismissed by Sir E. Currie. One man can do little good 
in a fight of this kind. He can claim of course that the 

amated Engineers should expel an engineer who 
works in the evening or that the Cabinet makers should 
expel a cabinet maker, but only an association of technical 
teachers can insist on each member receiving a fair pay 
for work done. Yours truly, 

Gro. HAuitpay. 





THE TRANSATLANTIC RECORD. 
To THE Epiror or ENGINEERING. 

S1n,—Referring to your article on the 8th inst., the 
following details of the last outward passages of the City 
of New York and the Teutonic will be of interest. 

You will observe that the Teutonic has improved her 
best day’s run from 471 knots (as quoted in your article) 
to 495 knots, a very great advance towards the City of 
Paris’s 511 knots, and also that the Teutonic had a slight 
advan over the City of New York on the whole 
course, doing the voyage in thirty minutes less time. I 
take my facts from the Wew York Times. 

Ke City of «> York.” ay Bes Sy “¢ 
parture : eenstown, parture : eenstown, 
Roche’s Point, 1.54 aes Roche’s Point, 2.33 p.m. 
October 31. Arrive: dy October 31. Arrive : ade 


Hook, 5.5p.m., November6. | Hook, 5.14 p.m. Nov 6. 
Passage: 6 days 7 hours Passage: 6 days 7 hours 
33 minutes. 3 minutes. 
a Daily Runs. 
330 
417 426 
461 461 
474 470 
482 speed 19.59k, * 482 
in 24.6 hrs,* 495 spd. 20.09 k.* 
478 in 24.68 hr.* 
110 116 


2776 k. (s,18.08k.)* 2780k.(s. 18.41k.)* 
* These figures are my own. 
Yours obediently, 
B. W. Guispure. 
12, King’s Bench Walk, Temple, E.C., Nov. 20, 1889. 





HIGH SKELETON TOWERS. 
To THE Eprtor oF ENGINEERING. 

S1r,—In view of the present interest excited in London 
and in the United States of America, by the high “‘ Kiffel” 
towers to be erected in emulation of that at the 
Paris Exhibition, which has proved such a success as a 
speculative investment, it may be of opportune interest to 
call attention to the subjects at the head of this communi- 
cation, as they may be of use to the designers nd er 
to compete for the prizes of 500/. and 200/., offered by the 
Watkin Tower syndicate for the best design. 

According to the article published by & xe last week 
the American ‘“‘ Eiffel” Tower is inten to be 1600 ft. 
high by 400 ft. base, composed of a framework of a double 
circle of twelve heavy latticed posts with a 75-ft. roadway 
between them. : 

The London structure is intended to be 1200 ft. in 

height, or about 200 ft. higher than the Eiffel Tower. 
This additional height, of course, means a large increase 
of an intensified unit force of the wind at that elevation. 
Eminent engineers are amongst the deputed judges of the 
designs which are invited, and no doubt a proper criterion 
of security will be evolved by their deliberations. 
This gigantic height of structure, so far in the history 
of byilding, is unprecedented. The writer has for some 
time in view an idea of giving prominence to a dis- 
cussion of the principles stated in the heading, but the 
present occasion seems especially opportune for alluding 
to them. 

In structures of such immense height and encountering 
such intensity of unit force to wind exposure, it is desir- 
able to inquire into the most advantageous principles for 
obtaining the necessary stability as well as to prevent 
vibration and oscillation to the utmost extent possible. 

The quadrupedal principle of the Eiffel Tower is objec- 
tionable, not only use its equilibrium is readily dis- 
turbed, and difficult to adjust to a uniform equipoise when 
unequal action and reaction occur, whereby a tendency to 
unequal settlement is aggravated ; but also because of the 
excessive difference between its maximum and minimum 
diameters of its outline plan. 3 : 

This limited number of thé supporting points, where the 
spread of the foundations must be of large expanse, 
im an enormous initial pressure per unit upon its 
confined foundation points in the ordinary mode of con- 
struction: whereas, on the other hand, the tripod 
the advantage of facility of equipoise, and of any extent 
of multiplying its triune support points, while still 
preserving its facility of oe individually, and collec- 
tively when combined, reinforcing each other by inter- 
, thereby lessening the pressure per unit upon the 
subsoil and the consequent liability to subsidence. Two 
independently braced tripods here intersect each other, and 

in each reinforces the other’s stability in 
the normal direction of its own supports, while the other 
in turn acts similarly at its own normal intermediate 
points, thus forming a complete hexagon figure 


each truine set of its six supports. ‘The supports ca, of 
course, be multiplied in a triufe.tatio, the several Sets 
being on equal inte iaté poi 





and selt-evident ; it has been r in the minor struc- 
tures of civilisation, as well as ada in Various ways by 
primeval races, the survival of whichis seen in the gipsies’ 
tripod of to-day. _ The three-legged shears connected 
with some descriptions of building operations ; in heavy 
water and main laying, in workshop uses, &c. The 
tripod of the engineers and surveyors’ field instruments ; 
for the photographic camera, &c , are some of the familiar 
uses to which it is applied. Who but has heard of the 
“‘merry spinning wheel” (on three legs) of the cottage 
homes with earthen floors, uneven as they often were, on 
which four-legged utensils or furniture would rock, but 
three-] ones, being invariably adopted wherever 
racticable, were always steady on the most uneven floor ? 
e three-le stool of the milkmaid, and even the 
domestic boiling pots and cauldrons of that day, had by 
preference but three feet. Nature herself even sets 
examples ; in many trees the lateral direction of the roots 
is disposed on this principle, multiplied more or less. But 
we need not to multiply an enumeration of prototypes, 
as the mere description of its application for the present 
purpose will suffice to present its desirable qualities to 
the reader, as they involve no mysterious problems, nor 
subtle or abstruse principles, only available to the deep 
research of the accomplished mathematician or scientist. 

_As the triangle is the elementary form of unchangeable 
dimensions in skeleton braced structures, so the tripod is 
the fundamental static principle of equilibriated founda- 
tion supports, on the isolated method. 

As re; s architectural and artistic treatment the 
capabilities of the hexagon are certainly not less facile 
than the square or the octagon should it be adopted ; as 
witness examples by medieval architects, some ancient 
churches and chapels have been of hexagon plan, and so 
likewise have been some turrets, finials, &c., of medizval 
churches, and —e in an artistic point of view we, it 
seems, have yet something to learn from the effect of the 
reality of the presence of the Eiffel Tower; and this 
element in the forthcoming competitive designs should 
not be lost sight of. 

The tripedals being similar, but separate and indepen- 
dently braced structures, each having three main ribs 
continuous to the top, but having also a system of combi- 
nation bracing, whereby they reinforce each other against 
lateral wind stress, can by unconformity of their systems 
of bracing, and also of their articulations, be made with 
unequal vibrations and nodal sections, and thus the 
vibrations of the one will conflict with and more or less 
destroy those of the other, as well as prevent a tendency 
to dangerous oscillations of the varied systems when com- 
bined in the same interlatticed structure. 

Is it ible by a systematic adaptation of the laws 
of elastic vibration to formulate and introduce a system 
of comparative modulus of isochronic aptitude of indi- 
vidual skeleton structures? These cca depend upon a 
convenient system of units to be determined by experi- 
ments upon a large e, and such as may be recognised 
as available for application in determining the require- 
ments under any specified conditions met with in cases in 
practice. ; 

Asystem of the nature here contemplated might also 
be applied to the large iron steam-packets of the Trans- 
atlantic and other lines, whereby counterposing vibratory 
influences would destroy each other, and thus minimise 
the excessive vibrations which are so noticeable in most 
of them; thus, for instance, twin-screw propellers may 
be adjusted upon this principle. I may recur to this 
subject again ; in the mean time, I submit these interest- 
ing problems to the engineer, civil and mechanical. 

Yours, &c., 
ALEX. BLACK. 








Vinnine’s HicH-PressurE FirzE Hyprant System.— 
In spite of the enormous value of the contents of the 
Sout: oe Museum, these buildings have for 

ears been without any proper protection against fire. It 
a always heen intended to build a water tower there 
high enough to command the roofs of the highest build- 
ings of the Museum. This, however, has never been done, 
and fearful of a longer delay the authorities decided to 
adopt the ingenious system invented by Mr. M. Vinning, 
of 19, Great Winchester-street, London, E.C., in which 
air compressed in a reservoir to a pressure of 340 Ib. per 
square inch is used to create an artificial head above the 
surface of water placed in a tank in the Museum grounds. 
The air reservoir holds a sufficient supply of air to expel 
2000 gallons of water at a pressure of 100 1b. per square 
inch, this pressure being controlled by a regulating valve 
on the pipe connecting the air and water reservoirs. The 
water tank is connected to the fire mains of the Museum, 
and when the stop valve on the air reservoir is opened the 
whole of these mains are put under a pressure of 100 Ib. 

r square inch, and the 2000 gallons of water can then 
Be discharged from any of the hydrants. The discharge 
is sufficient to supply two jets for ten minutes, by which 
time the pr tpeaione Fire Reigns would have arrived 
with their steamers. The cost of the plant at South Ken- 
sington has been but 375/., whilst a tower supplying the 
same quantity of water under the same head would have 
cost about 3000/. The method cannot, of course, be effec- 
tive unless the air tank is perfectly tight, but no loss of 
pressure has been found here up to the present, though 
the plant has been installed some time. The are 
ec from bottles of air compressed to 1500 Ib. to 
2000 lb. per square inch, an operation which takes only a 
few minutes, 








on plan 
possessing the ready equipoise of independent tripods fo: 
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SUSPENSION FOR ARC LAMPS. 

WE illustrate below a neat contrivance for taking up 
the slack of the leads to arc lamps, and thus avoiding 
the untidy effect of loose conductors. Each conductor 
is wrapped around a double-grooved spring winch, 
which has a constant tendency to coil up the wire on 
both sides of it. The lamp is hung in the usual wa; 
by a steel wire strand connected at the other end to a 
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small capstan or to a balance weight. When this 
strand is paid out to lower the lamp the spring winch 
rotates as it descends, unwinding the coiled conductor 
(Fig. 4). When the lamp is again raised the spring 
winch climbs up the conductors, rolling them up above, 
and below it, until it attains the position of Fig. 3. 
The inventors are Messrs. Sayers and Sturge, and the 
makers Messrs. Charles Joyner and Co., of Icknield- 
square, Birmingham. 





EXPENDITURE ON Locomotives AND Rotiine Stock. 
—In reference to Mr. Stroudley’s ‘‘Table of the Expen- 
diture on Locomotives and Rolling Stock on Different 
Railways,” published in our issue of the 8th instant, Mr. 
Thomas Parker, the locomotive superintendent of the 
Manchester, Sheffield, and Lincolnshire erage Bane 

‘nies 
es 


exception to the figures given for his line. 

other errors, he states that the item of train 

per engine should be 10,034 in place of 6634 miles, as 
given by Mr. Stroudley, and the other figures are also 
incorrect, 





ROLLED WOOD SCREWS, 


Ar 100c, Queen Victoria-street, E.C., the American 
Screw Company, of Providence, Rhode Island, U.S. A., 
are showing a pair of machines for the manufacture of 
wood screws. In the first of these the blank is formed, 
while in the second the thread is produced. The metal 


Y| used is soft open-hearth steel; this quality has been 


chosen in order that it may flow readily to form the 
head and the thread, since all the operations are 
effected by pressure, there being no cutting whatever. 
Wire of the required thickness is fed into the heading 
machine, passing through three grips, and is there 
upset to form the head. e rear grip is a feeder, and 
after a blank has been formed, it carries the wire 
forward the proper amount; the middle grip is 
more powerful, and has a limited motion, its purpose 
being to start the blank out of the die into which the 
head is forced by the tup; the forward grip has no 
motion, and serves to hold the wire while the head is 
being upset. The compressing dies are carried at the 


end of a horizontally moving ram, and are three in| 
number ; they are mounted on a slide which rises | 


after each blow, until three have been delivered, when 
the head is complete, and the cross-gate has been 


1 ‘ 
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formed. This gate does not go completely across, as 
incorrectly shown in the engraving, but is blind at each 
end. It is claimed that this form prevents the head being 
broken under the action of the screw-driver, while the 
act of stamping it makes the head fill the die com- 
pletely. The blanks are pointed by the action of the 
cutting-off dies, which advance from each side at the 
conclusion of the feeding operation. The machine is 
be strongly built. 
he rolling of the thread is a very interesting opera- 
tion. The blanks are thrown into a hopper in which 
is a rising and falling bar with a deep channel cut into 
it. When the bar descends to the bottom of the 
hopper one or more of the blanks fall into the channel, 
in which they hang vertically by their heads, these 
latter being too wide to pass into the slot. The bar 
is inclined, and when it reaches the top of its travel 
the blanks slide out of it into a fixed inclined <<, 
in which they stand in the same attitude, that is hang- 
ing vertically by their heads. The force of gravity 
impels them along the guide as quickly as space is 
made for them by the feeding of the last blank into 
the machine. This blank drops vertically into a short 
ide, with the greater part of its len anpariig sd 
eg like a skater who has e through a hole in 
the ice, and is supporting himself on his outstretched 
arms. The blank is then seized between the dies and 
the thread is rolled on to it; during this process the 
blank rotates, but has no movement of translation. 
As soon as the rolling is complete the screw falls 
through the guide into a hopper below, and a new 
blank takes its place. 

The dies are two flat plates, standing face to face, 
and having lengthwise reciprocating horizontal motions 
in opposite directions. Ribs, corresponding to deve- 
lo screw threads, are formed on-their faces, as 
shown by the sections Figs. 3, 4, 5, and 6, and in 
elevation and plan, Figs. 1 and 2. These ribs all 
stand the same height from the back of the plate 
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Fig, 3 Fig, 4. 





| (Fig. 2), but the grooves between them 
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decrease in depth. At the entering ends of the dics 


(Fig. 6) the ribs are narrow and immediately pene. 
iret the blanks hep ye weg of the thread. The 
ribs grow gradually er, as the blank 
between the dies the metal, caught between thie 
and the next, is gradually compressed and made to 
flow outwards, until at the Dy 00, Fig. 1, it has 
assumed the form shown in Fig. 3, and is filling the 
grooves 6 b. As the rolling proceeds this action 
continues, and at p p (Fig. 1) the screw is partly 
formed (Fig. 4). the process ends the die has 
the section shown in Fig. 5, and the screw thread is 
complete. There is no cutting of the blank whatever 
neither is it lengthened nor shortened ; its skin is made 
to flow endwise and outwardly by means of a pressure 
which is mainly longitudinal, instead of being radial. 
It will be noticed that the shape of the screw is 
different to that to which we are accustomed. The 
usual form is taper from below the head to the point, 
or, in other words, the shank is larger in diameter 
than the thread. As every one knows, this con- 
figuration demands that the upper part.of the hole bored 
for the screw shall be of larger diameter than the lower 
part, and that it shall be bored at two operations. In 
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Fig. 6. 


the rolled screw the thread is the largest part, and if 
a hole of suitable size be prepared for its reception it 
will admit the shank also. From this there follows 
another advantage, at least to the maker. Screws are 
gauged or numbered by their largest diameters, that is 

y the shank, while their holding power is determined 
pi the diameter of the thread, from which a consider- 
able amount of metal is cut away and wasted in the 
ordinary process of manufacture. But when a screw 
is rolled the thread becomes the largest diameter, and 
as there is no loss of material, a much smaller wire is 
sufficient to make goods of a given gauge. For in- 
stance, No. 13’s can be made out of the same wire as 
is required for No. 9's in existing processes. 

Three rolling machines serve for the entire series of 
screws known to the market, each machine being pro- 
vided with a large number of die plates. The machine 
in London is working on No. 13 screws, 1} in. long, 
and turns them at the rate of fifty a minute. In 
America there is a large factory equipped with plant 
of this description, and the product is said to sell with 
the utmost readiness. The machine is of very simple 
description. Each die plate is fixed in a reciprocating 
slide ; one slide is coupled by a connecting-rod to a 
crank, and the two slides are geared together by racks 
and an intermediate pinion. The feed motion is worked 
by another small rack, and a pump keeps the blank 
deluged with oil while being rolled 





VicroRIAN Rariways.—The Public Works Committee 
of the Victorian House of Assembly has been gd 
inquiries with respect to the Culcairn and Corowa Rail- 

. . The colonial acting ag ay ey of Railways 
considered that the estimate (197,000/.) for the construc- 
tion of the line with a ruling ient of 1i , 
one, but he advocated an extra ex iture of 11,000/., so 
as to reduce the ient to 1 in The line could, he 
thought, be constructed in eighteen months, 
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Tue injector which we illustrate above is of that 
class in which the water receives two successive im- 
pulses from two jets of steam arranged in the same 
axial line. The first jet is more particularly designed 
to raise the water, while the second gives it the velocity 
necessary to carry it into the boiler. The object of 
the arrangement is to render the injector automatic in 
its action under variable conditions of water supply 
and steam pressure, and capable of restarting if the 
jet should become broken. The steam valve is so 
arranged that steam is first admitted to an annular 
lifting jet, and then to the forcing jet without any 
thought or adjustment on.the part of the man in 
charge. One nozzle acts as the interior wall of the 
annular jet and the exterior wall of the forcing jet. 

Referring to the engraving, a is the body of the in- 
jector, b the steam inlet, and d the outlet to the boiler. 
The forcing steam nozzle e is held by ribs, and the 
space between it and the tube / forms the annular 
lifting nozzle. The steam valve g has a conical portion 
which closes the inlet between’ nozzle e and the tube /, 
and a cylindrical portion which enters the nozzle and 
fills the opening. When the valve is drawn back by 
the handle j the annular opening is uncovered before 
the central opening. The steam first discharges as 
an annular jet across the chamber /, and into the 
lifting combining tube, which is secured in a partition 
separating the water chamber from the overflow 
chamber o. 

The forcing steam nozzle e terminates within the 
receiving end of the forcing combining tube p. The 
usual forward or starting overflow A is provided 
near and in the rear of the smallest diameter of the 
delivery tube, and another or rear overflow & is 
situated in the coverging combining tube in the rear 
of that point where the cross-sectional area of this 
tube contracts to less than the area of the smallest 
diameter of the forcing steam nozzle. Other overflow- 
ing euneres are provided between the two above men- 
tioned. 

In using the injector the water valve is first opened ; 
the steam valve is then drawn back to admit steam to 
the annular jet. This lifts the water from the source 


of supply and carries it into the combining tube p. 
The steam valve is then drawn completely back, and 


the steam through the forcing nozzle e, and 
— the water in the tube p, through the check 
valve and into the boiler. If the water supply should 
be broken from any cause the steam issuing ous the 
nozzle e will escape at the overflows k and h, and the 
annular jet will again lift the water when the supply 
is renewed. 

The inventor of this injector is Mr. S. L. Kneass, of 
Philadelphia, and the makers are Messrs.. Wm. Sellers 
and Co., of the same city. 





INDUSTRIAL NOTES. 
Tux monthly report of the Boilermakers and Iron 
— is quite jubilant as regards the state of 
trade and the prospects for the coming year. The 







| report says : 
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SELLERS’ SELF-ACTING INJECTOR AT THE PARIS EXHIBITION. 
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‘¢ The activity. in connection with every 
branch of our trade continues unabated, and all classes 
of our members are in great demand, rivetters espe- 
cially, for the Clyde yards.” ‘‘ All round the north- 
east coast of. England the shipyards and boiler shops 
are full of work.” In another part of the report it is 
stated that the orders in hand are sufficient to keep all 
the works actively engaged far into the next year. 
There is a hint that ibly shipbuilding is being 
rather overdone, and that a reaction will eventually 
take. place, as it did some six years ago. 

The quarter’s income of the society by contributions 
was hearly 22,306/., the largest quarterly contribu- 
tions ever before realised. The total funds in hand 
amount to 87,0531., being an increase during the last 
quarter of 13,518/. 5s. The total increase in the year 
has been 34,0247. 14s. 7d. A hope is expressed that 
the balance at the close of the year will amount to over 
100,0007. The increase of members during the quarter 
has been 1195, the total now being 32,602. The total 
income from all sources, exclusive of interest on cash 
balances, was 26,108/., while the disbursements for 
benefits amounted to 6641/7. 14s., of which amount 
3413/. 2s. went in sick benfit and 900/. 10s. for funerals. 
Unemployed benefit only absorbed 1057/. 9s., and 
superannuation cost the society 12710. 4s. 

A further advance in wages has taken place in all 
the shipyards and boiler peoge. shone: the north-east 
coast of England. This has been secured without a 
strike, or any dispute necessitating a cessation of 
labour. The terms were mutually arranged by con- 
ferences between representatives of the employers and 
of the employed, the latter expressing their thanks for 
the liberal spirit in which the concessions were made. 
The shipbuilders are to receive 6d. per week advance 
in time wages, and 2} per cent. in piece prices from 
the Ist inst. ; and an additional Is. per week at the 
commencement of the new year aud 5 per cent. on 
piece-work rates. 

In the boiler shops the advance is ls. per week 
advance all round, and 5 per cent. on piece-work rates; 
with an additional 6d. per week to efficient smiths, 
platers, rivetters, and caulkers, at the commencement of 
the year. The wages on the Tees when the above ad- 
vances have fully taken place, in January next, will be as 
follows ; First-class smiths, 40s. 6d. per week ; heavy 
platers, 40s. 6d. ; light platers, 38s. 6d. ; rivetters, 
37s. ; caulkers, 36s. ; holders-up, 30s. On the Wear, 
the platers and the holders-up, renga f get 6d. 
per week above the preceding rates. In all the engi- 
neering establishments on the Wear the employers 
have conceded Is. per week advance in time rates, and 
5 per cent. on piece-work rates. From January next 
a further advance of 6d. per week is to be given all 
round, to all hands, in the three leading branches of 
the iron trades. 





In the Scottish ports work is very active in all 
branches of the iron trade—engineering, boilermaking, 
shipbuilding, iron-moulding, and the industries depen- 








dent thereupon. In the Clyde district new orders were 
secured during the month for 25,000 tons of additional 
ky Of this amount Messrs. Napier and Son, of 
Govan, have obtained orders from the 1 seater for 
the construction of a first-class cruiser, of 7300 tons dis- 
placement, and 12,000 horse-power. The shipbuilders 
on the east and west coasts of Scotland have, it 
appears, been equally successful in obtaining fresh 
orders for shipping and engines. Altogether the work 
in hand and under contract amounts to 134 vessels, of 
the estimated tonnage of 270,000 tons gross. The turn- 
out in October reached 38,000 tons. 

In all districts the men are fully employed, work- 
ing full time and overtime, and making good wages. 
In Aberdeen, in all the shipyards and boiler shops, the 
employers have conceded an advance of Is. 6d. per 
week on day rates and 74 per cent. on piece rates; and 
in the first week in January there is to be a further 
advance of 9d. per week on time rates, and 2 per 
cent. on piece rates. The Grangemouth Dockyard 
Company have accepted the Clyde list of rates asa 
basis, and have added thereto 5 per cent. advance ; 
the Fairfield Company, Govan, have conceded a sub- 
stantial advance to the rivetters, and Messrs. Scott 
and Co. have advanced rivetters’ rates 7} per cent. 





In the Cleveland district the same activity is mani- 
fest in all branches of trade. The question of Sunday 
labour is to be dealt with by a conference of employers 
and employed, but the date is not yet fixed. The 
Steel Smelters’ Association have resolved to put a stop 
to the practice of Saturday charging of the furnaces 
from and after the 16th instant. The delegates at 
their recent meeting determined to insist upon an 
increase in the rate of wages for working basic fur- 
naces, in consequence of the work being more laborious 
and irregular, and at the same meeting resolved to 
continue their policy of endeavouring to promote one 
uniform rate for all grades of workmen. The two 
resolutions seem inconsistent, but there is no rule with- 
out. an exception. It is reported that the demand of 
the steel smelters for an advance of 15 per cent. in 
wages has been met in Scotland by an offer of 5 per 
cent. as from the 27th ult., the balance to be a matter 
of negotiation during the current week. The society 
has increased by 900 members during the present year, 
and the funds by 1400/7. At the Eston Steel Works 
the men have obtained an advance of 2} per cent. 
under the scale for November and December in conse- 
quence of the advance in prices. The Weardale 
quarrymen recently claimed an advance of 25 per cent. 
in wages ; the employers offered to concede 15 per 
cent. The question was remitted to a representative 
meeting, when the masters’ offer was accepted by 63 
votes to 40. It is stated that the Stockton Labour 
Federation have enrolled 86,000—this is quite outside 
aoe eg trade society of the several branches of 
trade. 





The recent action of the Midland Wages Board is 
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producing a good effect upon the ironworkers in various 
parts of the country. There is more steadiness among 
the men, and less carping at the rates of wages. There 
is a growing feeling that the sliding scale arrangement, 
whatever its drawbacks, is best for employers and 
employed. The cry for its abolition has nearly died 
out, and, instead of the leaders being abused and 
calumniated, votes of thanks are being accorded to the 
workmen’s representatives on the Board, all over the 
iron districts. The pluck and firmness of the officers 
of the Iron and Steelworkers’ Association, and of the 
delegates in the various districts, together with the 
friendly attitude of the masters, saved this industry, 
and the iron and engineering trades generally, from a 
great calamity as regards the relationship between 
capital and labour. 


In the Warrington district there is little news of a 
stirring character at present. Work is busy, wages 
good, the men are in full work, overtime is general, 
and contentment and hard work go hand in hand. The 
same may be said of the engineering trades and the 
iron trade generally throughout Lancashire. The 
work in hand is sufficient, and more than sufficient, to 
keep all hands fully employed for a long time to come. 
The output is increasing, stocks are decreasing, and 
higher rates are being obtained for all raw material, 
and for all finished work. Wages have also an upward 
tendency, without much friction, and without strikes. 
The extra payments for overtime are given without a 
murmur in all branches. 


In the Sheffield district trade is exceedingly active 
in all branches, though there has been some uncer- 
tainty during the past week as to prices. In some of 
the best brands of steel the makers are so full of orders 
that they refuse to book any more at present. Prices 
of all kinds are still going up—higher and higher. In 
the knife trade the high price of horns for handles will 
be felt, and indeed their comparative scarcity. Prices 
of these have gone up from 10 to 20 per cent., some of 
the best quality realising as much as 257/. per ton. 
The chief dispute as to wages in the district, at pre- 
sent, is among the charcoal burners and the makers, 
no terms of arrangement being yet settled. 


Although the coal industry generally is prosperous and 
good prices are being obtained, yet the household coal 
trade is very quiet, thanks to a mild autumn, and the 
more than usually open weather at this season of the 
year. In some districts the stocks are increasing 
enormously, and complaints are heard that prices are 
low. With the view of ‘‘ hardening prices” efforts 
have been made to constitute a ring, or combination to 
force up prices ; with what success is not yet apparent. 
In any case, with the first bit of cold weather, the price 
of household coal is sure to go up and that speedily. 
Higher wages and the probable reduction in working 
hours will give an impetus to the movement for 
higher prices without the intervention of a ring. The 
weather will do the rest. In this connection the 
method of increase should be remembered; 10 per 
cent. on the miners’ wages is but a trifle; 10 per 
cent. on the price of coal at the pit is substantial ; 
but 10 per cent. on merchants’ prices is much more 
considerable. 


In the mining districts, the movement for a further 
advance in wages is becoming general, and, in some 
instances, the question is assuming what might be 
termed urgency. In the Somerset and Bristol coal- 
fields the miners have sent in a claim for a further 10 
per cent., although they have only just won the 10 per 
cent. under the Yorkshire compromise. With the ex- 
perience of the near past before them, it is a question 
whether the coalowners will resist the demand. There 
is also a prospect of a strike at one of the large col- 
lieries, for the payment of the two days’ back wages, 
which was kept when the men went out on strike in 
July. Notices are to be given on the 22nd instant, 
unless the amount is paid to the men. But a strike 
is not needed if the wages are really due—a magis- 
trate’s court could settle this. 

The strike of banksmen at the Pilsley Colliery is 
not yet settled, and both sides seem determined not to 

ive in. The underground men are siding with the 
nksmen in this dispute, so that it is probable the 
men will win. But the demand for household coal is 
only moderate at present, and therefore the coal- 
owners can afford to wait for a time. Meanwhile there 
is much suffering among the men—many of whom are 
not in union. 

The North Warwickshire miners of the Farnworth 
division are demanding a 5 per cent. advance, so as to 
place them on a level with the men employed at the 
Nuneaton and Bedworth collieries in the neighbour- 
hood. The men allege that their wages have been 
below those paid at Bedworth since 1883, and that 
unless the demand be conceded they will go out on 
strike on Wednesday, the 2lst instant. 

In the Lancashire district the strike at the Rishton 
Colliery, near Blackburn, has been settled, after much 





negotiation, and some failures as to terms. The main 
int in dispute was the size of the pillars, the masters 
emanding from 10 to 11 yards, the men contending 
for 7 yards only. The miners are demanding a further 
advance, and claim that a decision be given by the 
23rd instant, so that the result may be reported to the 
forthcoming conference. : 

In Nottinghamshire the chief matter urged just now 
is the eight hours’ question, but the miners also claim 
a 10 per cent. advance. They are also indorsing the 
programme for a federation of miners’ associations. 

In South Wales great preparations are being made 
for the Newport Conference on the 23rd instant. 
During the conference great meetings will be held in 
the chief mining centres of the —— , to be 
addressed by Mr. Thomas Burt, M.P., and others. 

In Scotland the men have scored a victory. yon 4 
asked for 10 per cent. advance; the employers too 
some time to consider the matter, and then offered 
5 per cent. This the men refused, and made a demand 
for 15 per cent. The coalowners offered to compromise 
the matter by agreeing to 124 per cent., which the 
men accepted. This makes 324 per cent. advance in 
Fife and Clackmannan. In Ayrshire a further advance 
of 6d. per day is given all round, making for this 
county and Mond hire 674 per cent. advance in 
thirteen months. In Stirlingshire the matter of an 
advance is under consideration. The menclaim 10 per 
cent., which the employers say they are willing to give, 
but the conference was adjourned for a week to verify 
statements as to prices. 


Two great schemes of federation are on hand just 
now in connection with industry; one, the Stockton 
Federation, to which allusion has been made in the 
** Note” on Cleveland; the other the Federation of 
Miners. The latter seeks to constitute a common basis 
of action as regards wages and trade questions gene- 
rally ; the eight hours’ question, legislation as it affects 
miners, representation at coroners’ inquests, and as 
regards compensation for injuries. The subject will be 
discussed at the Newport Conference, when a series of 
oer will be submitted for carrying the scheme inte 
effect. 

There is also a project on foot for a National Fede- 
ration of Shipbuilders and Engineers on the part of 
employers: To watch over legislation; to protect 
trade interests; to support each other in cases of 
dispute ; to arrange rates of wages, and to enforce 

enerally a character note, called an inquiry form. 

his looks as though a great labour struggle was con- 
templated in the near future. ‘These schemes of fede- 
ration may be useful, or the reverse, according to 
the uses to which such powerful associations may be 
put. 


Mr. Burnett’s report on the strikes of 1888 has at 
last made its appearance. The total number of strikes 
in the year was 509, affecting 118,288 persons. But 
the actual number engaged in the strikes was only 
77,764. The total number of the successful strikes 
was 249; partially successful, 94; unsuccessful, 185. 
There were also eight lock-outs, affecting 988 persons. 
The total cost of the strikes to the unions was 32,7291. 
Most of the more important figures were given in 
ENGINEERING in an article in June last; but it is im- 
portant that an official record of these labour disputes 
ee be issued under the authority of the Board of 
Trade. 





ENGINEERING NOTES FROM NORTH- 
WESTERN INDIA. 

RAWALPINDI, October 28, 1889. 
Lorp Lanspownr’s first visit to the frontiers of his 
reat satrapy leads to some mention of the engineering 
Setails of the frontier railways and of their parent line 
the Indian North-Western system. In a country 
where there is so much to do and so little money to do 
it with, the avarees railway lines were extraordinaril 
circuitous, for they had to pick up not only the large 
centres of population and commerce, but also the prin- 
cipal military positions and cantonments, which owed 
their original locations to strategical considerations 


that hinged mainly on the system of navigable rivers | com 


and partly on the outlets of mountain . A glance 
at the map, in which the line nearer to the hills shows 
the original connection between Delhi and Lahore, 
crossing and again recrossing the Jumna River, is a 
very fair illustration of this sort of thing ; and between 
Lahore and its proper seaward outlet at Kurrachee, 
many other and very notable sinuosities occur that 
must necessarily be sooner or later avoided by con- 
structing chord lines. Indeed, the great question for 
this part of the Indian railway system to-day, is how 
to best make a grand chord line to connect Delhi itself 
to the sea at Kurrachee, which is obviously so much 
nearer than Bombay. That the chord lines, if worked 
by interests that conflict with the loop line will neces- 
sarily depreciate the latter’s securities, is too obvious to 
admit of dispute, but this opens a series of questions 
too wide for present discussion, and it will suffice for 


Y | nised the Southern Iron Com 





this letter to follow Lord Lansdowne’s route of the past 
week from Amballa to Rawal 
From Amballa to the Sutlej River the line crosses an 
immense number of waterways, many of which are the 
so-called lost rivers, whose waters ultimately disap. 
- in the desert of Bhikauir—the great Indian desert, 
‘or some reason that is not quite evident, the former 
effluents of the Indus system that debouch from the 
hills to the eastward do not now carry anything like 
the steady quantities of water they formerly did— 
although at times with heavy rain in the foot hills, they 
still come down in tremendous spates that last but a 
few hours and bring with them, as all hill torrents do, 
immense volumes of silt. At some point or other in 
the course of each such waterway, a has silted up 
the defined channel, and just above it the water of a 
Fe fans out and covers a wide tract of country. 
hile it lasts, this is a very profitable form of natural 


irrigation. Butunfortunately, each spate brings with it 


a share of detritus, and as it cannot force this over the 
bar, it necessarily deposits it higher up in the channel, 
and thus the bar, which forms the root of the fan, is 
prey, retreating up stream and nearer to the 


late i the consequences of this action 
have been very disastrous for the railway line between 
the Jumna and the Sutlej, for the rivers, as they once 
were, with fairly defined and deep channels that were 
bridged twenty-five years ago with perfect success, 
now ‘‘spill” or fan out their waters over the lands 
above the line, and for several years t, in spite of 
the addition of immense lengths of flood openings, 
each recurring July and August has seen-the railway 
breached and communication jeopardised if not entirely 
cut off. As the cheapest and best way out of this class 
of catastrophe, Colonel Conway Gordon, the present 
Director-General of Railways in India, has proposed to 
lower the level of the rails i perhaps, miles together, 
till flush with the natural surface of the absurdly slight 
depressions that scarcely differentiate one ‘‘spill” from 
another. If heavily protected against scour by aprons 
of stone pitching, the plan will doubtless work fairly 
well, But it will scarcely beconceded thata line on which 
engines will have to run for miles through water a foot 
or two in depth, under which may lie concealed all sorts 
of dangers that scour may have caused, can be called 
a first-class railway; and if the evil on as it 
threatens to do, the construction of chord lines will 
become still more necessary from this cause than they 
are already in a commercial point of view. Fortunately 
on the section between Delhi and Lahore, an alterna- 
tive line—which is unfortunately only on the narrow or 
metre gauge for the greater part of the way—already 
exists. It cannot, however, be called a chord, for it is 
no less circuitous than the main line, and, indeed, was 
made merely as a northerly feeder to the metre gauge 
Eajpoomene system. 

m the Sutlej through Lahore, and on to the city 
of Thelum, the railway is still in a level plain subject 
to annual floodings by sub-Himalayan streams. There 
are no gradients at all worth haps 8 of, and the 
feature of the line is the vast length of bridging that 
spans the five famous rivers, the individual bridges 
varying from three-quarters of a mile to nearly two 
miles in length. Of the five bridges three have girders 
that were at best intended to metre gauge trains, 
and the other two designed much earlier for loads of 
at most a ton foot run, are in not much better case 
under the enormous wheel loads that are at present 
coming more and more into use. Colonel Wallace, the 
director of the North-Western Railway system, has 
got this matter in hand, and his chief engineer, Mr. 
Upcott, is understood to have his designs for strengthen- 
ing these girders almost matured. The problems of 
another kind that are encountered on leaving the plain 
country must be left for a subsequent letter. 





MeErTALLuRGY IN THE SovuTHERN Srates.—A number 
of owners of charcoal iron furnaces in middle Tennessee, 
with a syndicate of New York capitalists, have orga- 
ny, under. a charter in 
the State of Alabama. They have closed the purchase 
of three ch furnaces in middle Tennessee, one 
charcoal furnace at Attalla, Alabama, and the Roane 
Tron agg caayelg steel rail mill in Cha The 

y a paid-up capital of 54,000/, e object 
of the undertaking is the immediate rea poses of the 
mill at Chattanooga, so as to make steel by the basic 
process. 


LarcE Castine or SwepisH Stzet.— The Bofors Engi- 
neering Company, Sweden, has just despatched an un- 
usually large steel casting to the Elsinore Shipbuilding 
Company, k. It forms part of the keel and the 
stern-post of a new ice-breaking steamer, and measures 
35 ft. in length and 14ft. in breadth. It is cast in one 
piece, and is of very heavy dimensions, but pad gr 


of the casting is pronounced exceeding] ; 
i it, so it had to be ~ 
by water to 


State Railways were not able to conve: 

brought to Otterbiicken, and from 

Gothenburg. From this town it goes by rail to Helsing- 
borg, as none of the steamers from Gothen conkd 
receive it on deck. A similar casting has been 
another ice-bieaking steamer, 


for 
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ON THE OBLIQUITY OF CONNECTING- 
RODS 


ok Mr. a A. ee 
Tue obliquity of connecting- in direct - acting 
engines has the effect of causing a difference in the 
magnitude of the crank angles corresponding to the same 
piston position for in and out stroke. This is well known, 
and also that this difference increases as the relative 
length of the connecting-rod decreases, and vice versa, 

In setting out the valve motion of an engine with a 
short conn -rod this effect of its obliquity cannot be 
neglected, and the knowledge of the crank angles a and a; 











8) 





(see diagram) for out and in stroke for given piston 
positions becomes a great convenience, if not a necessity. 

In course of his research into another subject matter 
the writer perceived the following convenient method for 
finding the corresponding crank angles and piston posi- 
tions, which he believes has not been published before. 
The annexed description and diagram will be easily 
understood and may prove interesting : 


Let x = length of connecting-rod, 
= ” ” c 


rank, 
crank angles for out-stroke, 
= in-stroke, 

with the radius R representing the crank, draw a circle 
from centre O. Divide the stroke S=2 R in, say, 100 
equal parts, draw the parallels until they ‘intersect the 
—— of this circle, and mark these parts as 
shown. 

From centre C draw another circle with any radius and 
mark the degrees on its circumference as shown. ‘The 
distance (i) between the two centres O and C is affected 
by the relative length of the connecting-rod, and deter- 


mined by the formula i= aL R. Thus, for instance, for 


a connecting of L=4 R the distance i=4 R, &. A 
straight line A B through the centre O will mark on the 
circumference of the circle O the a positions and on 
the semi-circumference of circle (C), on the same side as 
point A, the crank angles (a) for the out-stroke, and on 
the side of point B the crank angles (a;) for the in-stroke. 

From this it will be seen that, by substituting for the 
line A B a straight-edge laid oe the centre O, the 
corresponding values can be read off at a glance. 

There is a slight discrepancy between the indicated and 
actual pates position, which, however, may be neglected, 
as, with a short connecting-rod of L=4 R, it never exceeds 
4 per cent. 


y= ” 





RADIAL VALVE GEARS. 


An Historical aad Critical Examination of Single Eccentric 
and Radial Valve Gears. 


By J. R. Surru. 


Tuis class of valve gear has been known to engineers 
for about fifty years, but it is only within the last dozen 
ears that altered circumstances and a desire for more per- 
ect results has led to the invention, and in some cases the 
adoption, of different types of this class of valve gear, 
seemingly confusing in Weyer le and complicated in de- 
tails. order to ify and explain them we will brin 
before you some of the best-known gears, and would see’ 
to criticise them impartially and in no partisan spirit. To 
do this I felt it was necessary to consult the original 
patents, to find out what the patentee really claimed, he, 


presumably, being at the time a better judge of what was 
actually included 4 in his patent than pe rs ahve par- 
ties or partisan adv 


‘ocates. 

I append a list of mts either referred to or consulted 
in connection with this paper. 

If we look back at the early history of the slide valve, 
we find that the single eccentric working loose on the 
shaft between two stops was the commonly used reversing 
gear in slow-going land and marine engin 
speed locomotive engine led to the double gab motion 
wrought with two eccentrics, Fig.1. It was many years 
before the spirit of invention suggested the joining of 


the two gabs her, thus leading to Stephenson’s slot 
link motion. is at once displaced all other reversi 
motions, the only competitor being the single fixed eccen- 





* Paper read before the Hull Institution of Engineers 
and Naval Architects, 


till the higher | 4,77 





tric, reversed by the spiral sleeve. Mr. Horn, patentee 
of the condenser wooden ferrules, had a num of 
engines fitted with this gear about 1860, but you could 
not “link up” with it, as in the link motion, unless by 


stopping the engine and piecing on tothe driver. Thomp- 
son, of Dundee, revived this style in the small engines 
le im. 


But inventors were not at rest even after the link 
motion had displacad the other gears, for we find Punshon 
in 1839, and Mellor and ene digg to 1844, working 
the slide valve off the connecting-rod. Hawthorne’s plan, 
hh was the most complete, is illustrated in Bourne’s 
“Steam ine,” 1846 edition, but it was too complicated 
to compete with the link motion. 











Name. No. A.D. | Class, 
Stephenson... Bi es ie x 
Melling ... : 7,410 1837 
Punshon... goo 1839 

urne’s 

Hawthorne { steam engine. } 1846 
Hackworth 12,872 1849 
Hackworth 2,448 1859 IV. 
Englemann _... 2,964 1859 IIl. 
Wylie and Gray 1,195 1865 
Robertson che 1,538 1865 II. 
Sulzer 3,170 1875 
Hackworth 4,246 1876 IV. 
Brown 5,175 1878 IV. 
Joy 929 1879 IV. 
Bremme... 2,037 1879 aN. 
Marshall 2,138 1879 IV. 
Kitson 4,512 1879 Vv. 
Marshall 4,185 1880 IV. 
Morton 1,490 1882 | VI. 
Kirk... 4,135 1882 2 
Hackworth . ee 87 1882 
B. Douglas _... acl 4,958 1884 oF 
Wyllie ... se 3 14,783 1884 IV. 
Sissons ... 5 acd 3,634 1885 IV. 
Jack... i wel 4,167 1885 IV. 
Swan Zea) 6,254 1885 Vv. 
Mudd 12,359 1385 | IV. 
Bremme... acl 7,886 1886 IV. 
Strong ... ...| ENGINEERING, 

\May 17, 1889.) 1888 Vv. 
Payton ... le ...| Do. Aug. 17, 

| 1888, 
Arrol and Pringle | Do. July 20, Iil. 

1888, 











The travel of the slide valve wrought by a direct link 
motion is equal to the throw of the eccentric, which by 
one direct movement causes the valve to travel lap + lead 
+ port opening, but in the year 1859 two clever patents 
were taken out in this country to do away with the link 
motion valve gear, and to accomplish the above motion on 
a different principle and by different ; the first by 
that able aud ingenious engineer, J. W. Gecbworth, in his 
Patent No. 2448, 1859, the other a French invention show- 
ing t ingenuity but very complicated, by —. 
of Mulhouse, in his Patent No. 2964, 1859. The latter 
shows one plan of his gear with a single eccentric, 
fixed o ite the crank with the eccentric-rod, vibratin 
on a Fink link. Another arrangement was to wor 
off a direct connection to connecting- with com- 
pensating levers, but both go on the principle of working 
expansion and reversion by shifting not the eccentric, but 
the eccentric strap about 30 deg. on each side of neutral 
line, Fig. 2. Englemann claims ‘‘ The replacing the ordi- 
nary sliding block used in link motions by a system of 
levers and connecting links jointed together . . . either 
to produce variations of the expansion, together with the 
power of changing the . . . rotation of the engine, as 
shown in the different illustrations.” 

Hackworth, on the other hand, did away with the 
working of lap + lead + port opening, by one movement 
of the eccentric-rod, and as this action been adopted 
in most of the other radial gears, the offspring of Hack- 
worth’s, we will explain it more fully than those which 
follow. The principle of Hackworth’s gear may be 
expressed as follows: ‘In Fig. 3, as the point D is con- 
strained to move in paths A, B, or C, so the point E 
moves in three ellipses, the elliptical paths giving motion 
to the valve-rod- in neutral gear, ahead gear, or astern 


At this stage I would draw your attention to Fig. 4, 
which may be called Hackworth’s complex gear, and the 
principle of which is illustrated in ant. eepenaae If we 
make 53 z horizontal it is evident that the point E receives 
no motion from the traverse of the point D, but only from 
the vertical throw of the eccentric through point F, the 
point V rey Sey placed in lever f d that the motion of the 
valve would ual to lap + lead. But to obtain port 
opening (or strictly seeking, the “remaining port open- 
ing,” and so throughout this paper), the point D must 
receive a motion which will cause it to rise and fall ; thi 
is got by angling B z as shown in the engraving, and so we 
see that in Hack worth’s gear the travel of the valve is pro- 
duced by the component motion of the vertical travel of 
rods F fand Dd. Let us now eliminate the three rods 
F f, f d, ad D, and connect the valve-rod direct to the eccen- 

rod by one rod V E, and we have Hackworth’s gear as 
cahented’ by him in all its simplicity, an expansion rever- 
sible valve gear not only having fewer working — than 
Englemann’s or other previous but also as few as any 
other gear since invented to accomplish the same ends. 

In the gear, wherein the fulcrum is at the end of the 
eccentric-rod, which is a lever of the second order, as he 
explains and illustrates it, wrought by a radius-rod, 
suspended from the valve-rod side of eccentric-rod, see 
Fig. 3, B gear, which is the first example of a radius-rod 


ied to a lever of the second order, Hackworth 

: ‘The arrangement and combination of machi- 
nery for deducing two motions from one eccentric, one 
motion for w the lap and lead of the yalve, and the 
other at right angles with this, whereby I obtain variable 
expansion and reverse motion. And other ten claims of 
— and combination of machinery as set forth,” 


Hackworth took out a pci for his second gear in 
No. 4246, 1876, in which he makes the eccentric-rod a 
lever of the first order, by — the position of fulcrum 
D and working the valve-rod off the end of the lever ; this 
gives a better elliptical motion to the point E, and enables 
you to get a given travel of valve with a less throw of 
eccentric, and makes the valve decidedly quicker in its 
action than in No. 1 gear. But with these benefits it has 
this serious disadvantage, that whilst in the first 

the load on fulcrum pin D is never much over the foad 
on the valve-rod in this his second with eccentric- 
rod a lever of the first order, the load on the fulcrum pin 
is nearly twice the load on the valve-rod. 

He states that the two right-angled movements cause 
the valve to open Lime on turning the centre, which 
is immediately followed with ial suspension of 
motion, the two actions neutralising one another, and 
claims: “Inc ——— of steam is obtained by 
connecting the valve-rod to the extreme end of the eccen- 
tric-rod.” Fig. 5 illustrates this second gear, in which 
you will observe the difference of the elli tical path com- 
pared with Fig. 3. In both these gears the point D is on 
the same plane as the centre of the shaft when the eccentric 
is at top or bottom centres, no matter whether in neutral, 

, or astern positions, so it follows: 1st. That this 
gear gives constant lead top and bottom for all degrees of 
expansion ; also 2nd, that we have equal port opening top 
and bottom ; and 3rd, that the slow and quick ilele are 
extended longer than if the path of E had been a circle 
instead of elliptical. One objectionable feature in Hack- 
worth’s gear (more noticeable in No. 1 gear) is that it 
necessitates a long angular traverse motion to give a short 
vertical motion. 

The egg-shaped oval described by a point in the com- 
plete sweep of the connecting-rod, during a full revolution, 
would be a tempting project, if it could be made to work 
Hackworth’s principle of expansion and reversion instead 
of an eccentric, but it requires no great perception to see 
that whenever we attach direct to the connecting-rod we 
introduce an error, owing to the major axis of the oval 
being a straight line, whilst the radius of the vibrating 
lever is an arc of a circle, see F: ig. 6, so that unless we 
make the vibrating lever infinitely long, the fulcrum point 
will traverse unequally on each side of the neutral point ; 
so all gears working off the connecting-rod must have 
some compensating means to correct this evil, and this 
compensation is the basis of most of the patents of con- 
necting-rod radial gear. 

Brown, of Switzerland, in his Patent No. 5175, 1878, 
was the first to work the Hackworth class of gear off the 
omenneress, and this he did by connecting direct on 
to the , but compensating he his compound radius 
bars A D, BG, Fig. 6. He made a great many locomo- 
tives for Swiss, German, and other railways; usually 
these were fitted with a “rocker ” between the piston-rod 
and the connecting-rod, but in our illustration we have 
shown this gear applied to a marine engine, and for sim- 

licity we have shown the valve-rod attachment as placed 
fe Brown to suit his rocker engines ; but this being done 
away in our application, the valve-rod would require to 
be bent to dotted lines, and vibrating lever made one of 
the first order. It will be seen that the rod C attached 
direct to the connecting-rod at the pon E, swings from 
the point A by connection with the radius-rod at the 
point D, causing the point B to describe an angular line, 
slightly curved, and gives motion to the valve-rod by 
means of theelliptical motion described by point V. The 
point B is the important point to watch in this gear, and 
the rod B G when in motion swivels and slides at the same 
time through thecentreG. The radius of the rocker L 
even assists to equalise this gear. Brown describes his 
gear as one of thec known as Hackworth’s, and claims 

‘The arrangement of parallel motion for connecting the 
error of valve radius-rod, and also for correcting the 
error yoothaced by the curved path of the vibrating lever.” 

Joy, in his Patent No. 929, 1879, on the other hand, 
does not connect his vibrating lever to the connecting- 
rod direct, but ingeniously introduces a compensation 
lever R S, Fig. 7, and connects the vibrating lever to the 
same at the point J, which is the most interesting point in 
Joy’s gear, for whilst the point R describes an oval whose 
major axis is a vertical straight line, the point J describes 
a flattened ellipse, the major axis of which is the versed 
sine of the vibrating lever, thus causing the fulcrum point 
D to have a motion equal and symmetrical. ° 

Joy utilised Hackworth’s No. 2 gear, but with the 
sliding path altered to a curve equal to the radius of the 
valve-rod ; but he also described, and in some cases uses, 
a radius-rod swinging from the valve side of the vibratin 


his | lever, and which is the first conve a radius-rod applie 
ig. 7). 


to a lever of the first order (see ) : 

Advocates of the link motion and single eccentric gear 
take exception to Joy’s curved slot “shding block ” sur- 
face, but it compares favourably with single eccentric 

(as Marshall’s) or link motion with two eccentrics, 
where the rubbing surfaces of Joy’s sliding block, com- 
pared with the eccentric surfaces of the two gears named, 
would be per revolution as 1 : 3 and 5. 

This is the best known radial , and over 1000 loco- 
motives working in this and other countries, as well as 
35 war vessels, and over 100 merchant steamers, have been 
up to date fitted with it, although marine engineers, 
whilst conceding it is one of the best gears, have fought 
thinking it rather expensive to make. 


rather shy of it, J 
i The use for the purpose hereinbefore men- 


Joy claims ‘ 
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tioned of a lever auaied 
in the manner described in specification.” 





Fig. 2. Englemanss. 


and having its motion governed | instead of. slidi 


| surface per unit of 

















the second example of its epplenicn, to a lever of the first 
order, but this he applied the opposite way to that shown 
by Hackworth in 1859, by Brown in 1878, and Joy in 1879, 
in their respective gears. Bremme’s gear copied from his 
specification is shown in Fig, 8, and he claims ‘ Sixes 
reversing gear constructed and operating as substantially 
set forth,” 

From the illustration you will see the excessive dif- 
ference between the port opening top and bottom in this 
gear, fe remedy which Bremme made no provision in his 
patent. 

As Bremme’s patent rights and rather bold claims have 
been much advertised and criticised of late, theauthor would 
state his conviction, that whilst Bremme’s specification 
was the first to show the radius-rod attached to Hack- 
worth’s No, 2 gear wrought by an eccentric, yet he was 
not the inventor of the radius-rod attachment (Hack- 
worth’s 1859 gear had it), neither was he the first to apply 
it to a lever of the first order, for Joy had included this, 
so that Bremme is tied down to his own Conia of gear 
*‘ constructed and operating as substantially set forth,” but 
which is never made, at least in the author's experience he 
has never seen one. 

In 1879 and 1880 Marshall took out his patents for the 
gears which are now known by his name ; these two gears 
introduce us to the radius-rod gears as now usually made ; 
the first one, Fig. 9, was really illustrated in Hackworth’s 
1859 specification, and Marshall honestly acknowledges 
this to be a modification of Hackworth’s, but finding out 
the inequality of port opening due to the mean inclination 
of the curved path beimg less under the neutral point 
than above it (see difference in Fig. 9), thus making 
the valve travel unequal, he corrected same by means 
of an extra port opening. This also: applies to the 
No. 2 gear. These two radius-rod gears, as mechanical 
arrangements, have the advantage over the two original 
sliding block gears, working with circular attnene 












Fig. 7. Joy's. 











bottom of the valve, whilst the radius-rod system has the 
advantage of equal cut-off top and bottom. : 

What we stated, when comparing Hackworth’s No. 1 
and No. 2 gears, is true also in these two gears, an . 
Milton has shown that with the gear a lever of the first 
order (Fig. 9, No, 2), the strains are nearly two and a 
quarter times more than in the No. 1 , and Bremme in 
his printed circulars states that the load on the radius-rod 
should be reckoned two and a quarter times that on the 
valve-rod. ‘This is quite in keeping with the practical expe- 
rience of those of us who have had to do with overhauling or 
repairing the No. 2 gear, and Mr. hall himself states 
‘‘that the strains in working (No. 2 gear) were vt 
that the advantages were more than counterbalanced by 
the risks attending its adoption.” Of course, extra large 
surfaces and the use of piston valves would help, but we 
can never get over the fact of the greatly increased strain 
the one gear has compared with the other. : 

Marshall, who fits this ars of gears almost exclusively, 
has done more than any other engineer to them into 


repute ; he claims in his 1879 patent, ‘‘ The combination of 


mechanism by which the steam openings at the ends of | 4 


the cylinder are made equal to each other, by using valve 
or valves having more than one steam opening,” &c., and 
in his 1880 patent claims “ The combination of mechanism, 
constituting the valve gearing, hetrensein of eccentric 
and pesteay F ing a valve lever suspended from an arm 
on reversing shaft by a radius-rod, arranged and operat- 
ing asp | as shown and described ; also the use of 
dissimilar ended valves of the common slide, the Trick 
slide, or cylindrical construction.” : 

In Kitson’s Patent No, 4512, 1879, we are introduced to 
another class of valve gear, a modification of the well- 
known “‘ Waldegg gear,” so much used in the Belgium 
locomotives under the name of the “* Walschaert gear. 
Many of us are familiar with Kitson’s, seeing it on the 
Hull and Barnsley dock locomotives. original 


surfaces, the former iring less Waldess sear ie si 
peice bentet ee en ce is @ fixed centre, 
Further on, in 1879, Bremme took out his Patent | the extraordinary wear got by Joy out of his sliding | the valve ti 
No. 2037, for “‘ Improvements in Steam and other Steer- | blocks, has revived, in am example yet to be given, the 
ing Gears,” in which he used Hackworth’s second gear, | old sliding block system of Hackworth. On the other 
but with the fulcrum point swinging on a radius-rod, this hand, considered as steam distributors, Hackworth’s has 
being the fourth example of the use of the radius-rod, and | the advantage of equal port openings at the top and | the latest 


is simply a link neutral axi 
wrought ‘by one eccentric which move, 
Theol teins ceee tea Papeete at sg eee 
- ve, by a 
vara crosshead. Those of ycu who saw the Begins 
tate locomotive at the Paris Exhibition* would observe 


example of the Walschaert gear, and it js 


Fig. 4. 

















pra the same as what we 
original Waldegg gear. f 
(To be continued.) 


have described as th2 





AusrRALIAN Rattways.—A report of South Australian 


Government on a flying survey of a 
route for a railway from the Morgan ine to Fropered 
South Wales , has. been laid before the South 


Australian Parliament. Four routes are indicated, the 
istances in each case being as follows: Eudunda, vid 
108th mile-post, 206 miles to construct; total distance, 
208 miles. Eudunda,’ vid Morgan and the 108th mile- 
re. 179 miles to construct ; total distance, 214 miles (in 

h these cases 42 miles of the to construct would 
be in the colony of New South Wales). Eudunda vid 
Ferme gow 185 —_ to construct ; total 
distance, 222 m unda, Morgan, Cockburn, 
and Silv. 159 miles to construct ; total distance, 
229 miles. general descriptions of the routes are not. 
particularly favourable. It seems probable that consider- 
able expense id have to be incurred for timber for 
sleepers and for water for the engines. 








* Vide ENGINEERING, July 5, 1889, 








Nov. 22, 1889.] 


ENGINEERING. 


615 





“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compriep By W. LLOYD WISE. 
UNDER THE ACT OF 1683. 


number of views a ee Eve ene 


8994, H. M. Close, Beaver U.S.A. 
P an in Seaniee, (8d. 9 Figs.] June 19, 1888.—The 
jouble piston B is shown in the illustra’ as moving from right 
to left with the valves H, E, and D1 open, and the valves Hi}, E}, 
and D closed. The movement of the nm head O causes a cur- 
rent of water to pass through the pipe M into the cylinder back of 
the piston head, and the movement of the piston head O! in the 
other division of the cylinder causes the water in advance of it to 
through the port C into the head O1, and thence through the 
pomow piston B, and piston head O, into the space in advance of 
the latter piston head, the water in advance of both piston heads 
being forced into the dome J and pipe K, part flowing back to the 
space of the piston head 01, In this pumping action the piston is 
not subj resistance of the column of 


to the full hydrostatic 








liquid in the pipe K, as in force pumps now in general use, because 
this column of water presses not only on the forward side of the 
piston head thro’ one branch of the dome, but on the rear wall 
as well, through the outer branch of the dome, and in this way 
the piston is at any part of its stroke. The movement of 
the ~— piston is therefore easy and its forcing power is very 
much increased. When the double piston reaches the end of its 
left stroke the valve E is closed, and the valve E! opened, and 
when the piston begins its back stroke the same movement of the 
water, but on ite sides of the partition I, takes place as above 
described. In way a continuous stream of water from the 
pipe K is maintained, for the | is constantly receiving water 
at one side of the partition I, and discharging it at the other. 
(Sealed September 28, 1888. 


) 
10,786, P. W. B. Allyn, Boston, Mass., 
te Improvements in ee — oy 
otors, (8d. 5 Figs.) July 25, 1888.—The piston g! has 
ripheral flan; in alignment and formed solidly 


a ge H 

with the web G of the piston. The upper part of the casing 
has abutments J standing close up to the flange and web of the 
piston. Upon the side of the flange H o ite the slots in the 
piston g! are pivotted links S connecting it with the casing in such 






‘tmen’ 
chambers at the 
Boe 2S ee ee ee Albany, 
N.Y., U.S.A. t in ron 
Pumps. ([6d. 5 Figs.) August 7, 1888.—The improved air- 


, 
compressing pump com an outer movable cylinder C arran 
concentricall, to nelanee cylinder A. The Miler cylinder mes 
piston head B which fits‘the bore of the outer cylinder C, and is 
provided with an upwardly opening inlet valve 1 that closes the 








opening through’ whialt sir is admitted into the outer cylinder, a 
parse ah weg eg ee reg the opening through 
oylinder, an w -open' ve 3 that closes 

for the discharge of the air from the party eg 
The outer cylinder C is to be reciprocated by means of a 





bore of the inner cylinder... A compression of the air is 
Gioshel by torcing tne ot decanted te tae larger cylinder C into 
the small inner cylinder A, and a second compression of the air is 
cna it out of the latter cylind r. (Sealed Novem- 


SMALL TOOLS, 


6077. BR. Wallwork, Manchester. An Improved 
Instrument or Instruments which, when Used 
in Combination with Screw Keys or Wrenches, 

or Rotate ~~ or other 

(8d. 6 8.) — 24, 1888.—This 

instrument consists of one or more ers serrated on the 
peripheral surface and then hardened, and so placed in ascrew key 
that the serrations will bite u the surface of the pipe and 
on the jaw of the screw key to be used. (Sealed May 7, 


11,041. H. J. Allison, London, (H. R. Cassel, New York. 
: its in Thread-Cu' : Dies and Stocks, 


(6d. 3 Figs.) July 31, 1888.—B, B are two discs, each pivotted 
to an arm @ of the stock A. On the periphery of each disc are a 
series of thread-cutting dies ¢. In using the thread cutter a die ¢ 
suitable to the size of the bolt to be cut is brought over the St 
between the two arms a, a by turning a disc B on its pivot d, the 





cppedite disc B being turned until its corresponding die ¢ is over 
the rs with the other die e. The two dies are 
now in position to cut the threads on the bolt. The discs B, B may 
be held fast by screws £ poets through the arms a and into 
notches h/ in the discs. arms @ have a spring tendency, and 
may be drawn together or spread out by means of a screw i. 


(Sealed November 30, 1888). 

17,229. H, H. London, (S. D. Leland, G. 8S. 
Lewis, and F. E. Fay, Holyoke, Mass., U.S.A.) Improve- 
ments rela‘ to Devices ‘or Hol and Rota 


ting 
Screw Taps. (8d. 8 Figs.) November 27, 1888.—This inven- 
tion relates to a tap-head comprising within itself a friction clutch 
by means of which a Veirtigg Megs ang is transmitted from a 
mewn be ca to the = is clutch is rendered inoperative 
to turn the tap by a rod, which projects through the tap, bearing 
a the bottom of the hole being tapped (Sealed May 7, 
I 


2114. T. Archer, Gateshead 
ments in ble Screw Keys or Spanners. (6d. 
1 Fig.) February 6, 1889.—The. spanner is constructed of two 
eces of iron hin: together at one end. To one side a bridle 
ink is fastened which embraces the other side, the two sides being 
held closely her or allowed to separate more from each other 
g to the position of the link. (Sealed May 21, 1889). 


3205. Rt. Hon. R. H. C. 
London, (A. £. 3 

Tool, (8d. 13 Figs.] February 22, 1889.—The wooden le 
a has the cap b secured to it by means of straps forming part 
of the cap. On one of the straps the screw threads 5? 
are formed ; and near the end of the cap are other part screw 
threads b3. One of the straps is indented at 64 to house the pick 
point. cis the blade, and d is the socket, open on one side 
rivetted to the blade ; d! are part screw threads upon the socket ; 








eis a steel pin passing throug! 
the cap b, = rivetted over 

handle to turn freely upon the pin ; / is the screw 
which when screwed on 
the handle secures the blade to the handle in 
tool to be as a pick. 
penne te over Be ey 
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8099, R. E.B. Crompton, J. F. Albright, and J. H. 


or Cranes, (8d. 4 Figs.) June4, 
to work cranes. by 


started, 


5 or reversed, 
be raised, held, or lowered. 


This occa- 


stopped, ets on the series 
system. Now according to this invention the motor is arranged 
to run continuously in one direction. The motor can therefore be 
shunt wound, and will run at an approximately constant speed 
with a widely varying load. According to one method of carrying 

















this out, the motor M has a friction wheel P mounted on its spindle, 
and in order to actuate the train of gearing, the motor itself is 
moved a small distance so as to bring the friction wheel P 
into more or less close contact with W, the first wheel of the train 





of . ‘The motor is mounted on pivots A, so that it can be 
caused, by the operation of a weighted lever L, to swing about a 
line el to its own spindle. e usual mechanical brake may 
be nsed with, and the motor itself made to act as a brake, by 


being made to work as a dynamo, thus returning to the generating 
source some of the power given out by lowering the load. (Sealed 
June 18, 1889). 


13,484. W. P. Thompson, London. (4. M. Kerr, De- 
troit, Mich., U.S.A.) Supvovements in or relating to 
veaey or (6d. 5 Figs.) September 18, 
1888.—E and H are two sheaves journalled on shafts F and G set 
one behind the other in the cheek plates C. R are sheaves of a 
double pulley of ordinary construction journalled on the shaft 
Q and provided with a stirrup P and hook S for attachment to the 
load. A lever D serves to operate a shaft O to cause by the action 
of acam W aw N (shown separately) to be lifted away from 
the sheaves E and H. e is so reeved that the sheaves E, H 
will always turn in opposite directions. By allowing the wedge N 


ey Q, 








to descend when the sheaves E, H are turning towards each other, 
and the lengths of rope J, K are running downward, the wedge N 
will be drawn in between the said lengths of rope and lock them 
so as to arrest the lower pulley at any desired point in its descent. 
When the ropes J, K run upward, which occurs in raising the 
lower pulley, the motion of the ropes lifts the wedge N, so that it 
does not interfere with their operation. When it is desired to 
lower the lower pulley, the wedge N is held out of contact with 
the ropes J, K, by depressing the right-hand end of the lever D to 
lift the wedge N away from the ropes. (Sealed January 4, 1889). 
18,527, C.L.Smith, An Improvement in Self-Clos- 
ing Buckets or Grabs for Excavating or Dredging. 
(6d. 4 Figs.) December 18, 1888.—The object of this invention is 
to dispense with the second set of chain and gear commonly used 


and | with apparatus of the kind for closing and opening the hinged 


halves of the bucket. On the main chain D being slacked the 
bucket descends open to the bottom where it rests. The tube E, 
through which the chain D passes, being now down, its triggers 
e, e are clear ef a collar d, so that on hauling up the chain D the 
first action is to turn the barrels C, C1 and thus to close the bucket, 
which thereupon is raised with its contents until the disc K ap- 








roaches the trigger f. The jib is then swung round and the contents 
of bucket discharged. On raising the bucket sufficiently, the disc K 
acts on the triggers f (causing their upper ends to engage under 
the shoulder e!) and is held by their shouldersk. The chain D being 
then lowered, the lower parts of the triggers f are opened a litile, 
the disc K falls, and the tube E being held up by the triggers /, 
while the chain descends the bucket ms. The bucket is now 
raised a little and the collar d catching the triggers ¢ raises the tube 
E so that the triggers f become released by their own weight, thus 


releasing the tube E. The bucket is then lowered as far as needed, 
when the operation is repeated. (Sealed May 21, 1889). 
2997. J. E. An Im- 


Merthyr, Glamorgan. 
(6d. 5 Figs.) February 20, 1889.— 
ved. repo pet is provided with a tongue b pivotted to 
if normall: 





the aatd. 7 ao by the action thereon of a 
U-shaped spring h to close the hook. By compressing the spring 
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the hook is opened. In Fig. 1 the hook is shown closed. Fig. 3 
represents the hook as opened by manual pressure operating in 





the direction of the arrows so as to force towards one another the 
eyed ends of the springh. (Sealed June 11, 1889). 


GRINDING, &c. 


9038. T. Plesner, d, -~ orway. Im 
ments in Grinding Machines. ” (0d 6 Pipe mne 20, 
to this invention, a ae? 

horizontal annular emery wheel is et pe apap an adjustable dia- 
mond attached to the machine for the surface nd the wheel 
level. To a vertical shaft a is caved’ on an iron disc b, 

rests the face of the emery wheel c, that is secured to the 
a bevel-edged ring d and cement e run in between the dov etal 




















Fig.1. 


part of the wheel c and the undercut rim of the disc b. f is a tub 
resting on standards g connected by a bar g! in which is a foot- 
step bearing for the shaft a. A beam h carries the diamond-holder 
i, gs saan to be moved along a screw k by means of the handle J. 

The beam h is movable vertically in apertures in the side of the 
tub, and is secured in position by bolts and nuts n. The diamond 
o is also made adjustable by tela a the screw p working in 





the holder. (Sealed September 28, 1 
12,134. W. Warren, Chi Improve 
ments in the Manufacture —4 a 8. oo 


22, 1888.—According to this Golan the material delivered from 
the reducing rollers to the hopper C passes thence to the sieve D 
through which the flour made by the action of the reducing rollers 
sifts, the remaining material passing to the hopper D! and on to 
the rollers A, Al located some distance below the top of the 
frame B of the machine. The rollers have roughened surfaces 
(which may be cushioned or yielding), and are held adjacent 
to each other by light springs, thereby allowing them to act 
with a suitably gentle and yielding pressure. These rollers 
are connected to the shafts K and K! respectively by chain 














belts, the former being 
shaft K1 is driven from the shaft k b means of a spurw 
k*, which engages a pinion i, the rollers A and A! thus rg = 
turned in ——— directions, Al turning more slowly than A by 
reason of the difference in size between the spurwheel and the 
pinion. An endwise reci ry — 2 is pd iven to the 
roller Al. The material, after it has been acted y the rollers 
A, Al, falls ~. the screen E through me og A A ~~ fine 
particles. The , in passing over the boards F, Fl is 
removed by a strong pond of air, Moving brushes are ede 
for keeping clear the screens Aand E. d, ¢ are inclined receivin 
surfaces provided with discharging spouts ad! and el, (Sealed 
January 4, 1889). 


Prana amy yo 
us for en ry~ 
Materials. [6d. 2 Figs.) February 23, 1889.—The ~y 


formed with a short central shaft 7 entering a footstep 6. Tee pen 

is also supported on a ring of rollers 9 and is caused to sereive = 
means of a shaft 24, on which is a pinion 23 gearing with a toothed 
rim 22 formed on the edge of the pan. Three edge runners 15 are 






































l Re j 





oaee 


mounted on arms 14 fixed to a central vertical shaft 12. The 

actuating shafts e ond * are connected by any suitable ameree 
ment of be rotated in 0! 

the other dnicton wat 


of the pan. (Sealed Sune t, “1880) 


: plug ¢ orc 


wage fees with a driving pulley. = same 





COCKS AND TAPS. 

11,171, Sayer, preg in 
rilttt. > © 18 Migs.) August 1, 1880. —The taps so con- 
strected that the pee ny perma the lower part 
4 contente which one ne eee 

eans are provided for preventing 
to the bottle and also for admitting air 

May 7, 1889). 

\epeee. (R. S. y. Casals and R. 8. y. 
in Sctew-Down 


6d, 2 eed s'Poel ] February 11, 1889.—This eae m4 
ject to obviate | This is_ effected promerecly Bog ym 
ng device of an annular glass or pute 
ination with a circular disc C preferably of rte same material, 
which is in contact with the former, and when the cock is closed, 


for its Cbpiet 





forms a hermetical closure even nst rey pressure. In the 
body of the cock is fixed an annular A of metal, upon which 
rests the annular disc B, an annular washer of resilient material 


being interposed betwen the two. The which centre of these 
canaler parts is pg a for the fluid, which the plug of the 
cock is intended to . (Sealed June 11, 1889). 

LOCKING NUTS. 

6425. Hargrove, Sparkbrook, Worcester. 
Imp: Sree in or Connected Lock-Nu 
[8d. atte 5 ey 5888. —According to this invention ‘the 
washer Bis ght led on its upper surface with partial screw 


ES 


threads b curving outwardly towards the periphery. The under- 
side ot Se os the nut A is formed with corresponding 

screw threads a, @. The hole in the washer is not screw-threaded. 
The nut is ly unscrewed from the bolt by turning the washer 
with it. (Sealed June 4, 1889). 

22. W. W. Horn, London. (S. H. py Ba eg 
Hanlon, St. Lowis, Mo., U.S.A.) An Iny ‘ut-Lock. 
(8d. 6 Figs.) January 1, 1889.—This invention consists in the combi- 
nation of a full-threaded bolt, a nut having an eccentric key , aap 
yew tempered bevelled at one part of its edge and a locking 





steel having a arm adapted to clasp the bf at 


velled part. “(Sec May 7, 1889). 
nae A. J. moms. Os Senos. (J. E. Burns, “gery > 
USA) Im in Lock-Nuts. [6d. va 
February 5, 1889.—A Sine ~ or jaw according to to’ this — 


tion consists of a body portion having screw thread cut 

entirely through with a slit, and the S lion of the — thus cut 
is de 80 as to act as a stout which bears st 
the other nut and thus prevents one turning without the other. 

(Sealed May 21, 1889). 


MISCELLANEOUS, 


(Nov. 22, 1889, 





and for other Analogous 

4 Figs.) April 21, 1888.—The pice: reversing 1 om 
comprises a double concen grooved disc-wheel and a fric- 
poner rag wepyrren Dirge age hath th dy of being 

placed in frictional contact er groove disc-wheel 
will. (Sealed May 21, 1889). gig 
a.) A. Bever, Dewsbury, Yorks. 
Construction of Clutches. (8d. 
which ee cee > 


es 6, 1888.—a is a pull: of the 
annular shell ¢ of the frict ion clutch rene hoes the shaft /, 
a is an arm keyed fast to the shaft 1, and to > — 


d by two jaws fitting on a projection of the ring. sleeve ¢ 
2 es ome feather key fixed in th : Satan Sane is Provided with 
orns connected to a toggle 0} latter is again con- 

to toa wedge h that is carefully fitted to the two surfaces of 


CMM YUE, 







s 
LY 
ST 

SS BS wf, 


DIY 





MM WA. Van #288, 


the friction ring d, so that when the sleeve ¢ is pushed forward on 
thrust rte 9 ew: th + Be and staat the iat ethene 
e Ww e ex r with grea’ 

force the annular shell of the clutch 7, and thus connect 
Sy power. "Ths tomgis joint g is made adjustable to enable 
necessary power. g le le to enable 
any wear which may take to be taken up. wegen 4 fixed 
to the outer portion of the ae — the purpose of heping the 


ring d in its place, and also to ust and dirt out of the fric- 
tion gers® (Sealed June A ar: 


T. Hyde, London, ¢. y Price, Philadelphia, 
Metallic 


8665. 
Pa., U. hy A. as vements 
by Means of Rolls. en se une 13, 1888. 
ap: vention Pompe for — the cheap and expeditious production 
of metallic articles of erent cross-section at different parts of 
~ length, and of ge length than the circumference of rolls 
=x hag agp The improvements consist in arranging 
dies or > envieet in the rolls in a helical direction, so 

that tee an te atk ane are passed between the rolls and are 
swaged, move in the direction of the len; of the roll. In the 
rolls are grooves E and El ry apar rd to the shape of the articles 
to be made, and excavated in a helical direction. The helix E in 
the upper roll D is in the direction of a left-handed screw thread 


































Improvements in 
Machin of ig tee 3 the 
at One Uniform AS eer 8 Fige] April 19, 1888-05 
eS 8d. 8. re B1i 1 * 
the driving shaft is a com B. wheel on which are toothed rims pr peter cae ati = a gt cag roll D Bin BF mwa 
of various diameters, on the drill spindle are mounted as | of —_ eo that bw ead, ithe rotation < ef both folle ut 


there are toothed rims arranged, so that 
with one diameter of the compound 
lear or run asidlers. (Sealed May 7, 1889). 


7159, 8.7. Bald, Be Ni ° An teers’ 


row ge Be f and 
and oth (8d. 2 Figs.) 14, 1888. Se this 
apparatus a openly equal distribution of the material over the 


many ed wheels as 
when one wheel is in 
wheel, the others are clear 

























































ual 
equal velocities, the grooves shall coincide at their 


presented to ge hare 


line of contact. The bar to be shaped is 

peeves neth= Bg he a wie user es it end of 
the rolls, and entering the ing the rolls into the 
combined 










Tue Exzcrric Licut at MELBOURNE.—The rapid exten- 
sion of electric lighting in Melbourne has had the effect of 
ney er attention tng rue. et sand ce ae = —— the 
necessity les an 
r. urray some time 4 
matter under the notice of foray me dno ago brug of 
Engineers, and a committee was appointed to take the 
matter into consideration. a were opened 
with the Fire Underwriters’ tion, which also 
appointed a committee to confer _— - committee of 
Institute. Numerous pore of Lagi naga pal com- 
mnitines howe Sees eee, Se 8 er - > 
gulations has up w shortly be sub- _ 
The adontion of these rules by the 
apa, baw — 
ed, can ibe 
peg light pages Boo, the "sales eibid ae tut to 
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Wood- Working Machinery. By J. Star¥oRD 
gg Pen Assoc. M. pate C.E. pry William 

Rider and Son. 
Mr. Ransome has done for his own branch of 
engineering what many other manufacturers might 
do with advantage, viz., given a just and reliable 

ide to those who may be purchasers of the class 
of machinery made by his firm. We use the much- 
abused expression ‘“‘reliable” advisedly, for the 
book is not, what, unhappily, many manufacturers’ 
literary productions are, simply a trade catalogue 
in disguise—than which there is no more dishonest 
form of advertisement. The only place in which 
we have been able to trace an interested motive is 
when he states that the best wood-working ma- 
chinery is the cheapest in the long run ; but this is 
so much a truism, and he does not say where the 
best is to be obtained—although possibly he has 
ideas of his own on the subject-—that we may 
suppose the statement was not prompted by self- 
interest after all. 

Mr. Ransome’s book bears the impress through- 
out of a writer who knows his subject practically, 
which might have been expected, but is a most 
refreshing characteristic in the present days, when 
compilers and bookmakers so plentifully flourish, or 
at any rate so  peargesg bear fruit. There is no 
shirking the subject at the crucial point and mask- 
ing the retreat by a cloud of professional verbosity. 
The author's style is easy, on we arrive at the main 
point quite pleasantly, getting our modicum of 
instruction without straining and just as a matter 
of course. This is what the man reading for instruc- 
tion likes. 

The book is professedly one of advice to the pur- 
chaser of wood-working machinery, and it begins, 
very properly, with some general remarks on the 
points of good and bad machinery, and, incidentally, 
on nomenclature. To show the difference there 
may be in machines ing the same name, the 
author points out ‘‘ that tools known as mortising 
machines can be obtained at any price from 7/. up 
to 2501. ; and machines described as joiners vary in 
price from 201. up to 3001.” It is trie that no one 
would be likely to mistake a 7/. hand-power 
mortising machine for a 2501. machine for heavy 
railway wagon work ; yet it would be easy to con- 
found some of the intermediate machines. We are 
glad to see that Mr. Ransome combats the some- 
what general notion that a machine must be better 
and last longer if it is heavier. Of course a neces- 








sary quantity of metal must be used, but there is}? 


far more in good disposition than mere bulk, which 
indeed may be a source of weakness. This of course 
is a fact better known to engineers than to pur- 
chasers of wood-working machinery, so it is well 
Mr. Ransome should point it out. There is nothing 
the agent for common machinery lays more stress 
upon than the ‘‘ massive design” of his wares. 
There are some good remarks, too, on special 
machines, their advantages being pointed out sup- 
— there is work enough to keep them employed. 

e craze for versatility in tools is generally carried 
too far with wood-workers. There is some good 
advice on the important matters of ‘* Prices, 
estimates, and payments.” We hope what is said 
about the ‘‘ hire-purchase system” will be noticed. 
It is a bad thing to have one’s usurer and machinery 
dealer combined in one person. Division of labour 
is the soundest principle here. ‘‘ Foreign machi- 
nery” naturally referschiefly to American machines. 
The author sums up the question by saying, ‘‘ Al- 
though the best wood-working machines are 
English, some of the worst I have ever seen have 
also been of British manufacture.” There may be 
lower mn sero but we should have thought it almost 
impossible to beat some Continental work in a com- 
petition of inferiority. 

The question of second-hand machinery is one of 
some delicacy-—as many a purchaser has before now 


discovered—and certainly second-hand tools are | ™& 


seldom as cheap as they seem. A short and judicious 
chapter on this = brings the author to the 
main body of his work. There are general remarks 
on motive power at large, and then chapters on 
steam, water, and — The subject of the 

|-working machinery” supplies a 


‘* functions — w -— 

8 ive chapter. After this the author takes his 
sai te the forest and introduces him to the steam 
tree-felling saw, a machine with which the readers 
of this journal are well acquainted. Transporting 
the logs is an important branch of the subject, the 





well-organised systems of Canada and the United 
States being «lescribed. 

The conversion of timber is next dealt with, the 
various forms of circular, frame, and band saws 
being descrilved and illustrated. The chapter on 
band saws is of special interest just now, when an 
effort is being made to introduce this machine into 
Europe for breaking down heavy timber. It is a 
subject we have lately dealt with in these columns.* 
Fret saws, cross-cut sawing machines, saw blades, 
appliances for sharpening and setting saw blades, 
and appliances for adjusting and feeding heavy 
timber, are all adequately Jealt with. We then 
pass to the section of the book which deals with 
planing and moulding machines, of which several 
are illustrated and described. Boring and mortising 
machines next claim attention, after which there is 
a chapter on tenoning machines, and another on 
combined machines, of which the general joiner is 
naturally the most prominent. We quite agree 
with the author as to the doubtful utility of some 
of these combined machines, and like him have seen 
instances in which some of the operations had never 
been performed since the machines left the makers, 
at least if one might argue from the fact that 
neither owners nor operators were aware that the 
tools were capable of such functions. Lathes, dove- 
tailing machines, and sand-papering machines are 
the remaing machine tools dealt with at length. 
The book concludes with chapters on ‘‘ The Auto- 
matic Collection of Refuse,” ‘‘ Shafting, Bearings, 
and Couplings,” and on “Pulleys, Belting, and 
Lubricators.’ 





Graphics, or the Art of Calculation by Drawing Lines, 
applied especially to Mechanical Engineering, with an 
Atlas of Diagrams. By Rosert H. Smiru. Part I. 
London: Longmans, Green, and Co., 1889. (Pages xxi. 
+257, and 29 Plates). 

This is a first instalment of what will be an im- 
rtant work on the art of calculation by drawing 

ines, shortly called ‘‘ graphics,” a branch of de- 

scriptive geometry which received important 
development of late years. It is in this work 

reduced to a thoroughly practical form with a 

comprehensive scientific treatment. 

The author is rightly careful to point out that 
the graphic method of computing possesses no ad- 
vantage over arithmetical and algebraic modes in 
simple cases, and involves in fact waste of time if 
the draughtsman has not got drawing materials 
ready to hand. Its main advantages over the other 
modes of calculation are the saving of mental 
fatigue, the automatic test of accuracy frequently 
resent, and thesmall risk of gross errors (which are 
in arithmetic as likely as small errors), and, lastly, 
in many of its applications (and those fortunately of 
— importance in practical life) its great sim- 

icity. 

: The terms ‘‘ vector,” ‘‘locor,” and ‘‘ rotor,” used 

in modern works on mechanics, have been intro- 

duced into this work, These together with a set of 
five new symbols 





used along with them give great advantage in pre- 
cision and conciseness ; thus the first three mean 

uality in magnitude with parallel direction, but 
(1) in either sense, (2) in same sense, (3) in opposite 
senses. 

The new terms eae se are oe all equally 
happy, ¢.g., a space in a drawing inclosed or partl 
inclosed ty ~ is styled a ‘* pen,” Which’ doce 
not seem a convenient word for this p in a 
book on drawing. Some of the new symbols also 
seem too comprehensive in their conciseness, thus 
<q | b || P Q” means 

**Find point b by drawing from the known point a in 
plan a line parallel to the known line PQ, and by project- 
vertically downwards to this line from the known 
point 6 in elevation.” 

After a useful introduction, and a chapter on 
drawing instruments, come the application of 
<e to arithmetic, algebra, and trigonometry. 

e first two do not seem of great practical im- 
portance, though ingenious, and sometimes con- 
venient, The application to trigonometry amounts 
to ordinary plotting. The most important appli- 
cation is to mechanics. As a ready coat of summing 
moments, finding resultants, drawing lines of re- 


* See page 254 ante, 





sistance, and a stresses in framed structures, 
the method is simply admirable in clearness and 
rapidity. 

e treatment of the application to mechanics is 
highly general. This is developed in three long 
chapters (seventy-three pages) under heads of Com- 
bined Multiplication and Summation, Moments of 
Parallel Vectors, Vector and Rotor Addition, 
Locor Addition, and Moments of Locors and 
Rotors. These contain the whole theory and prac- 
tical application to all subjects which can be repre- 
sented as vectors, locors, or rotors, i.e., to most 
subjects capable of line representation. Thus these 
chapters include a method of graphic solution 
applicable to all branches of science. 

e graphic method appears at its best also in 
finding the stresses in flat-framed structures. The 
drawing of these is a simple matter if a beginning 
is made with simple frameworks of only a few 
bars, involving only a few ‘‘force diagrams.” A 
decided mistake has, we think, been here made in 
not gradually leading us from simple to difficult 
cases. The first example given (Fig. 78, page 197) 
contains over forty joints and involves carefully 
tracing through forty-eight force diagrams, which, 
from being superposed, form an intricate network : 
this is really too difficult for a beginning ; more- 
over, the plate containing this intricate drawing, 
though well executed and clear in itself, is lettered 
with thin and thick letters to denote similarly 
situate portions to right and left, thus O, 0, P, P, 
and the distinction is not strongly enough worked 
on the plate to stand out well. 

An advance is made in the solution of flat-framed 
structures in including beams among the barsthereof, 
i.e., bars which are dest transversely loaded. 
The diagrams give not only the direct stresses in all 
the bars, but the shearing forces and bending 
moments throughout each of the beam links. Of 
course the my porns | is much increased, but addi- 
tional power is gained. 

A further advance is made in the application to 
frameworks in three dimensions, i.e., frames with 
links forming a network in space. The develop- 
ment is ingenious and highly to be commended, 
but the application is decidedly difficult, too difficult 
for ordinary engineering drawing. It amounts to 
projecting the structure with its applied forces on 
to three planes, and treating each separately with 
such a notation as to preserve the connection, but 
from the difficulties in the perspective the advantage 
of cyclical notation and cyclical operation are a 
good deal lost. 

A large atlas of plates accompanies the text ; the 
plates are clearly drawn and well executed. We 
shall look with interest to the production of the 
further volume promised. 


Patent Practice before the Comptroller and the Law Officers, 
with an Abstract of Reported Cases. By T. M. Goop- 
EVE, M.A., of the Inner Temple, Barrister-at-Law, 
Member of the Institution of Mechanical Engineers. 
London :* Sweet and Maxwell, Limited. 

To engineers the name of Professor Goodeve is as 
familiar as household words, and he is equally well 
known to those largely engaged in patent matters, 
who owe him a debt of gratitude for the benefit 
they have derived from his labours. No work has 
ever been published that has proved of greater 
service to patent agents and others concerned in 
litigation respecting patents than Professor Good- 
eve's well-known Abetract of Reported Cases relating 
to Letters Patent for Inventions. But that book, 
excellent in its way, does not deal with the very 
important classes of cases arising before the Comp- 
troller-General of Patents and the law officers of 
the Crown. These cases have been so numerous, 
and the decisions so varied, if not even sometimes 
more or less contradictory, that to those who have 
occasion to deal at any time with any particular 
class of case it will be an immense convenience to 
find in the handy volume before us the several 
classes of cases clearly and briefly noted under 
separate heads. 

e author’s object has been to arrange in a 
systematic and orderly manner the various reported 
cases of applications relating to patents which have 
at present been heard before the Comptroller and 
the law officers. The reason he gives for having 
done this is that the existing reports may be con- 
sidered to be voluminous and obscure, and will 
certainly gain by being subjected to a process of 

ifting, which can be done very easily in an abstract; 
also by grouping the cases together according to 





subject matter, he is of opinion—in which we 
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CONSTRUCTED BY MESSRS. J. AMSLER-LAFFON AND SON, ENGINEERS, SCHAFFHAUSEN, 


entirely concur —that there may be a saving of time 
and trouble to the reader. 

The heads under which the abstracts are separately 
grouped are the following : Applications for patents; 
grant for one invention only ; grounds of opposi- 
tion; notice of opposition; locus standi of opponent; 
evidence at the hearing ; law officers’ rules ; first 
ground of opposition ; second ground of opposition ; 
patent granted without conditions; general dis- 
claiming clause ; special disclaiming clause ; appli- 
cation refused ; amendments. 

Under some of the headings there are references 
to sections of the Act and to rules that apply to 
go} aid subject matter. 

e cannot conclude this notice without express- 
ing the hope that the author will find it practicable 
to arrange for the publication of revised editions 
year by year, giving the decisions up to date. New 
editions of this kind would obviously be more con- 
venient to those for whose use the work is intended, 
than mere supplements, which of course would 
involve, after a time, looking for a given class of 
case in several places instead of under a single 
heading. 
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THE PORT OF HAVRE. 
(Concluded from page 539). 
Tue Bellot basin consists of two floating docks, 





(For Description, see Page 623.) . 





respectively. A mole 328 ft. in width separates them, 
but they are connected by a passage 98 ft. 6 in. 
wide. This basin has been formed in land reclaimed 
from the bay of the Seine, and is protected on the 
side of the bay by a masonry dyke 3280 ft. in 
length and called the Dyke St. Jean ; its height 
above zero is 36 ft. 7 in., or 10 ft. 10 in. above 
ordinary high water ; its foundations are made on 
the shore at the mean level of low water. This 
dyke is the continuation of the one that protects 
the basin of the Eure on the south, and it has been 
extended eastward by timber works for a length 
of 1476 ft. By these works a very large area 
has been reclaimed, which in the future will be 
utilised for warehouses, railways, and sidings. 
The quay surface of the Bellot basin extends 
to the dyke of St. Jean, its level being 8 in. 
higher, and it is protected against the force 
of the waves by a long earth slope. In order 
to avoid the violent action of currents, which 
filling the basin at high water, would set up in the 
locks, a e has been constructed in the 
St. Jean iets, through which water is admitted 
into the basins from the bay of the Seine. This 
passage is 121 ft. wide and is closed by means of four 
sluice gates each having an opening of 23 ft. 8 in. 
In order to prevent any danger in case of damage 
from storms or other causes, two series of sluices 
have been constructed ; each of them is 23 ft. 8 in. 
wide and 12 ft. 9 in. high ; they are constructed of 
iron and are raised by means of an hydraulic piston 
acting on the four sluices of each series simul- 
taneously. As the amount of lift exceeds 16 ft. the 
stroke of the piston has been reduced by the use of 
a double head eves tackle. Each sluice is held by two 
chains passing over a system of two pulleys ; one of 





each 721 ft. wide, and 1472 ft. and 1804 ft. long 


these pulleys is fixed to a service bridge overhead, 
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the other is movable and is connected to the rod 
actuated by the hydraulic cylinder, the work of 
which is reduced by two counterweights for each 
sluice ; the pistons are worked with water under a 
atmospheres. The quay walls of the 


ressure of 
liot. basin were constructed peer 
and cofferdams and partly by lowering large foun- 
dation blocks from the surface of the water. The 
former method was less costly than the latter, and 
was adopted excepting for the south walls of the 
western docks, which were constructed at the same 
time as the St. Jean dyke; certain of the 
wall, the foundations of which were put in with 
compressed air, served to connect the Bellot and 
the Eure basins. Both divisions of the basins were 
then surrounded with the quay walls, and the 
lant for executing this work was consequently 
oubled. In the works on the western basin, 
which also included the Bellot lock, the system of 
open excavation was followed, the large quantity of 
water met with being pumped out by two engines 
of 249 horse-power and 165 horse-power ; in the 
corresponding work of the eastern dock the er 
ing was at least as heavy. Between the years 1881 
and 1887 the cost of these works amounted to 


46,4881. ; 
The béton blocks used in the other portions of 
the foundations were. 32 ft, 9 in. long and 22 ft. 


by excavations 


wide ; they were Y in at low tide. The 
time occupied with each block was as follows : 

Days. 
Construction of block 14 ft. 8 in. high 10. 
Delay ing block to set ... i 30 
First od of sinking 13 
Completion of masonry 8 
y allowed for setting of masonry 16 
of sinking ™ 
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Each block was formed with a central opening 
. 18 ft. 4 in. long and 17 ft. 6 in. wide. 

The total amount of excavation for this basin was 
nearly 3,000,000 cubic yards ; the greater portion 
of it was made with steam excavators, but after 
water was admitted, the permanent depth was 
obtained by dredging. The amount of earth exca- 
vated daily was, for the western dock, about 
2200 yards, and for the eastern dock 1560 yards. 








The cost of extraction by the steam excavators was 
2.58 francs per cube metre, while the hand excava- 
tion cost 1.80 francs. 

The Bellot lock, which forms a means of commu- 
nication between the basin of that name and that 
of the Eure, is crossed by two turning bridges, and 
is provided by one pair of gates. The width of the 
opening is 98 ft. 6in. The method employed for 
operating the turning bridges is somewhat original, 
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Fig . 6 





and wasdesigned by the late M. Barret, then engineer 
of the docks and warehouse company in Marseilles. 

The bridge is supported on suitable framing by 
means of a rotating pivot placed in a cylinder, the 
base of which rests on a wedge operated by a 
hydraulic press (see Fig. 9). When the operation 
of lifting the bridge takes place, the pivot has no 





movement in relation to the cylinder ; to diminish 
the friction during the moment of rotation, the 
cylinder is provided with hydraulic packing, and 
water under pressure is introduced mto grooves 
formed on the surfaces in contact. By this means 
the movement is made very steady and easy, and 
the bridge not being raised by the water under 
pressure, no loss of water can take place in the 
pipes. A small cylinder is used between the bridge 
framing and the rotating pivot to tip the bridge 
when it has been lifted and unlocked ; in this new 
position it rests on four rollers grouped in pairs, 
and connected in such a way as to distribute the 





weight equally between them, The rotation of 
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entirely concur —that there may be a saving of time 
and trouble to the reader. 

The heads under which the abstracts are separately 
grouped are the following : Applications for patents; 
grant for one invention only ; grounds of opposi- 
tion; notice of opposition; locus standi of opponent; 
evidence at the hearing ; law officers’ rules ; first 
ground of opposition ; second ground of opposition ; 
patent granted without conditions; general dis- 
claiming clause ; special disclaiming clause ; appli- 
cation refused ; amendments, 

Under some of the headings there are references 
to sections of the Act and to rules that apply to 
the particular subject matter. 

e cannot conclude this notice without express- 
ing the hope that the author will find it practicable 
to arrange for the publication of revised editions 
year by year, giving the decisions up to date. New 
editions of this kind would obviously be more con- 
venient to those for whose use the work is intended, 
than mere supplements, which of course would 
involve, after a time, looking for a given class of 
case in several places instead of under a single 
heading. 
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Algebra: An Elementary Text-Book for the Higher Classes 

o Moonen Schools and wf Colleges. By G. Curystat, 

.A., LL.D. Part I, d Edition, and: Part IT. 

Edinburgh: Adam and Charles Black.’ f 
A Handbook of Modern Explosives. By M. Ersster. 


With about 100 Illustrations, London: Crosby Lock- 
wood and Son, 





THE PORT OF HAVRE. 


(Concluded from page 589). 
Tue Bellot basin consists of two floating docks, 
eavh 721 ft. wide, and 1472 ft. and 1804 ft. long 





CEMENT-TESTING MACHINE. 
CONSTRUCTED BY MESSRS. J. AMSLER-LAFFON AND SON, ENGINEERS, SCHAFFHAUSEN, 


(For Description, see Page 623.) 


respectively. A mole 328 ft. in width separates them, 
but they are connected by a passage 98 ft. 6 in. 
wide. This basin has been formed in land reclaimed 
from the bay of the Seine, and is protected on the 
side of the bay by a masonry dyke 3280 ft. in 
length and called the Dyke St. Jean ; its height 
above zero is 36 ft. 7 in., or 10 ft. 10 in. above 
ordinary high water ; its foundations are made on 
the shore at the mean level of low water. This 
dyke is the continuation of the one that protects 
the basin of the Eure on the south, and it has been 
extended eastward by timber works for a length 
of 1476 ft. By these works a very large area 
has been reclaimed, which in the future will be 
utilised for warehouses, railways, and sidings. 
The quay surface of the Bellot basin extends 
to the dyke of St. Jean, its level being 8 in. 
higher, and it is protected against the force 
of the waves by a long earth slope. In order 
to avoid the violent action of currents, which 
filling the basin at high water, would set up in the 
locks, a e has been constructed in the 
St. Jean dyke, through which water is admitted 
into the basins from the bay of the Seine. This 
passage is 121 ft. wide and is closed by means of four 


the other is movable and is connected to the rod 
actuated by the hydraulic cylinder, the work of 
which is reduced by two counterweights for each 
sluice ; the pistons are worked with water under a 
ressure of 53 atmospheres. The quay walls of the 
llot basin were constructed partly by excavations 
and cofferdams and partly by lowering large foun- 
dation blocks from the surface of the water. The 
former method was less costly than the latter, and 
was adopted excepting for the south walls of the 
western docks, which were constructed at the same 
time as the St. Jean dyke; certain parts of the 
wall, the foundations of which were put in with 
compressed air, served to connect the Bellot and 
the Eure basins. Both divisions of the basins were 
then surrounded with the quay walls, and the 
sar for executing this work was consequently 
oubled. In the works on the western basin, 
which also included the Bellot lock, the system o 
open excavation was followed, the large quantity of 
water met with being pumped out by two engines 
of 249 horse-power and 165 horse-power ; in the 
corresponding work of the eastern dock the pump- 
ing was at least as heavy. Between the years 1851 
and 1887 the cost of these works amounted to 


sluice gates each having an opening of 23 ft. 8 in. | 46,488), 


In order to prevent any danger in case of damage 
from storms or other causes, two series of sluices 
have been constructed ; each of them is 23 ft, 8 in. 
wide and 12 ft. 9 in. high ; they are constructed of 
iron and are raised by means of an hydraulic piston 
acting on the four sluices of each series simul- 
taneously, As the amount of lift exceeds 16 ft. the 
stroke of the piston has been reduced by the use of 
a double p tackle. Each sluice is held by two 
chains passing over a system of two pulleys ; one of 
these pulleys is fixed to a service bridge overhead, 
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The béton blocks used in the other portions of 
the foundations were. 32 ft, 9 in. long and 22 ft. 
wide ; they were-put in at low tide, The 
time occupied with each block was as follows : 

> a 
1 
30 
13 
8 
16 
Pome | 
Pha 3 


ion of block 14 ft. 8 in. high 
paray storing ize $0406 »- ene 
Completion of masons 


( oat 
Delay allowed foe eutsing of issoury 
Second period of sinking 

Filling with béton ... 














ENGINEERING. 


619 





Nov. 29, 1889.] 


CIVIL ENGINEERING 

















ey, 


Each block was formed with a central opening 
18 ft. 4 in. long and 17 ft. 6 in. wide. 

The total amount of excavation for this basin was 
nearly 3,000,000 cubic yards ; the greater portion 
of it was made with steam excavators, but after 
water was admitted, the depth was 
obtained by dredging. The amount of earth exca- 
vated daily was, for the western dock, about 
2200 yards, and for the eastern dock 1560 yards. 
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The cost of extraction by the steam excavators was 
2.58 francs per cube metre, while the hand excava- 
tion cost 1.80 francs. 

The Bellot lock, which forms a means of commu- 
nication between the basin of that name and that 
of the Eure, is crossed by two turning bridges, and 
is provided by one pair of gates. The width of the 
opening is 98 ft.6in. The method émployed for 
operating the turning bridges is somewhat original, 
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Fig . 6 







and wasdesigned by the late M. Barret, then engineer 
of the docks and warehouse company in Marseilles. 

The bridge is supported on suitable framing by 
means of a rotating pivot placed in a gylinder, the 
base of which rests on a wedge operated by a 
hydraulic press (see Fig. 9). hen the operation 
of lifting the bridge takes place, the pivot has no 
movement in relation to the cylinder ; to diminish 
the friction during the moment of rotation, the 
cylinder is provided with hydraulic packing, and 
water under pressure is introduced into grooves 
formed on the surfaces in contact. By this means 
the movement is made very steady and easy, and 
the bridge not being raised by the water under 
pressure, no loss of water can take place in the 

ipes. A small cylinder is used between the bridge 
ing and the rotating pivot to tip the bridge 
when it has been lifted and unlocked ; in this new 
position it rests on four rollers grouped in pairs, 
and connected in such a way as to distribute the 
weight equally between them, The rotation of 








620 





ENGINEERING. 


[Nov. 29, 1889. 











the bridge is effected by means of chains, one of 
which is connected to a pulley fixed to one of the 
girders of the bridge about 33 ft. from the point of 
rotation. The construction of each of the four 
bridges is similar, and consists of two latticed 
girders with four intermediate longitudinal girders 
carrying two side walks each 50 in. wide, and two 
roadways 6 ft. 8in.; the length of the span is 
124 ft., and that forming the counterweight 56 ft. 
6 in., each of the bridges weighs 370 tons, and the 
supporting pivot is 36.2 in. in diameter. The 
press, Fig. 9, which gives motion to the wedge, 
exerts an effort of 180 tons in opening, and 145 
tons in closing the bridge ; the stroke of the hy- 
draulic piston is 37.24 in. 

The gates of the Bellot lock were designed by M. 
Guillain, director to the Minister of Public Works; 
the design was put in practice for the first time at 
the port of Dunkerque. Each of the leaves is 
54 ft. 2in. wide and 35 ft. 11 in. high ; they are 
made with vertical frames placed about 40 in. apart, 
and two horizontal intermediate frames, which 
with the top and bottom members divide the leaf 
into three equal parts. The space comprised 
between the upper and the first of the intermediate 
frames is open; the remaining part of the leaf is 
formed partly as an air chamber and partly as a 
ballast Psa into which water is admitted ; by 
this arrangement the weight on the turning post of 
the leaf is reduced from 155 to 25 tons. Access to 
these chambers is obtained from the upper part of 
the gate, and the water can be driven out of the 
lower compartment by forcing in compressed air ; 
the pump employed for this purpose is placed on a 
travelling carriage on the top of the gate ; the opera- 
tions of opening and closing are effected by means 
of chains actuated by hydraulic pistons. 

Without giving in detail the method of working 
the traffic of the Bellot basin, it may be said that 
the machinery placed upon the quays has been 
raised in such a way as to meet all requirements. 
There are 28 hydraulic cranes and 16 winches dis- 
tributed around the basin, while one large floating 
crane is provided for handling the heaviest loads. 
This installation was the work of the Chamber of 
Commerce, who make use of the water under pres- 
sure provided from the central station which 
supplies power for the turning bridges and the lock 
gates. A spare plant erected close to the Bellot 
lock can be put in operation with very short delay 
in case of any accident arising to the central 
station. Lines of railway are laid down along the 
quays and an ample quantity of sidings provide 
every facility for handling wagons ; these sidings 
are connected to each other at each end of the 
Bellot basin and in the middle between the two float- 
ing docks of which the basin consists ; they are con- 
nected with the railway station of the town and it is 
intended to construct a maritime station on the 
eastern side of the basin. Sheds separated from 
one another by roads about 120 ft. wide are con- 
structed upon the quays; they are of variable 
lengths for the convenience of unloading ships of 
different sizes, the ships being ranged along the 
quays for unloading as nearly as_ possible according 
to their length ; the prices charged for warehousing 
goods varies with the size of the ship and the length 
of time it is berthed at the quay. Figs. 10, 11, and 
12 are details of the foundations of the lock and the 
quay walls. The cost of constructing the Bellot 
basin, not including plant such as cranes, sidings, 
and sheds, was as follows : 


£ 

Purchase of lands... a ae 67,371 
Pumping out foundations, &c.... 23,954 
Earthwork and masonry 552,246 
Cement : 9,867 
Tronwork ... sii 77,410 

‘ Hydraulic apparatus 18,133 
Total 848,981 


The floating gates of the lock which connects 
the Tankarville Canal with the Seine was designed 
by M. Bellot, late chief engineer of the Port of 
Havre ; they are caissons attached to one side of 
the lock by a turning post; in other respects the 
construction resembles that of an ordinary dock 
caisson. The top of the caisson (see Figs. 6, 7, 
and 8) consists of water-tight deck and sides, and 
below it is a ballast chamber to which excess is 
obtained by means of an opening from the top 
deck (Fig. 8) ; water can be admitted to the caisson 
by aseries of circular valves which are always kept 
open when the gate is in service; they are a 


closed in the event of the gate requiring to be 
shifted for repairs, and if they are closed at low 








water the rising tide lifts the gate from its sup- 
ports. The locks are 52 ft. 6 in. in width and the 
caissons have a total length of 61 ft. 11 in. ; the turn- 
ing post is a box girder 2 ft. 3 in. by 8 ft. 10 in.; the 
frame against which the caisson closes is simply an 
iron plate stiffened by angle-irons. The outer sides 
of the structure are covered with teak 8in. thick to 
secure a tight joint. The framework of the caissons 
includes, besides the deck plating and the end posts, 
three vertical latticed girders placed about 13 ft. 
apart, and connected by horizontal bracing ; plates 
also extend between the main girders, and to them 
the plating of the caisson is rivetted. Four caissons 
upon this system have been made for the Tankar- 
ville Canal, the cost of their construction being as 
follows : 





£ 

Ebb gate near the Seine, 27 ft. 3in. high 3,118 
Flood gate near the Seine, 33 ft. 9 in. 

high te Be me ce ae 3,310 
Ebb gate towards the canal, 23 ft. 3 in. 

high he ce oe si sg 2,890 
Flood gate near the canal, 29 ft. 10in. 

high ae oe ae ate sa 3,113 

Total 12,431 








MINING INDUSTRIES AT THE PARIS 
EXHIBITION.—No, II. 


GoLtp—(continued). 


United States.—As mentioned in a former article, 
data regarding the fine and splendidly worked gold 
mines of the United States were entirely unrepre- 
sented. Some good collections arranged and pre- 
pared by Professor Blake, of Philadelphia, showed 
fine samples of ore, but that was all. 

In the Galerie des Machines, a French company 
working some of the bed-rock alluvial deposits 
found under the lava flows of California, exhibited a 
curious and most interesting model of this forma- 
tion. An old ved of a river was thus shown to have 
been preserved by a coating of lava, whereas on 
both sides of the flow, ravines far deeper than the 
original valley have been dug by the influence of 
slow and gradual erosion, extended over a period 
of many hundreds of centuries. This model has, 
we understand, been prepared by M. De la Boug- 
lise, who exhibited in Class 41 (France) a magni- 
ficent collection of gold specimens, most of which 
were found in the Western States of America. 

Mexico.—The Mexican Pavilion in the Champ de 
Mars was a most striking construction, being a re- 
production of an Aztec temple. The exhibits con- 
tained in this original structure were quite worthy 
of the building, and of these it may be said that the 
mineral products held the first and most prominent 
position. Two large cases placed in the centre of 
the principal hall were filled with magnificent speci- 
mens sent by the President of the Mexican Re- 
public, Mr. Porfiris Dias, by the Ministers-General 
Pasheco and Romero Rubio, and finally by Messrs. 
Becerra Brothers, mineowners. Thirteen cases 
placed against the walls of the same hall contained 
collections sent by each Mexican State. Silver, of 
course, as it will be seen further on, was the principal 
metal considered, but gold was also well represented. 
Besides these divers collections, splendid translucid 
marbles were shown, known as Mexican onyx, and 
finally a series of models of meteorites of large 
dimensions found on the Mexican territory.* 

The total yearly amount of gold produced by 
Mexico is valued at about 600,0001., of which two- 
thirds are extracted from gold ores, the remaining 
one-third being found in silver. 

The principal gold mines, properly speaking, are 
to be found in the extreme north-west of Mexico. 

(a) Messrs. Aguayo work a large lode containing 
friable ore at Mulatos in the Sonora State, not far 
from the frontier of Chihuahua. The ore contains 
an average percentage of 2 oz. per ton, and although 
not worked with much activity produces about 
100,0001. worth of gold. 

(b) Messrs. Becerra own an extraordinary deposit 
near Batopilas, State of Chihuahua, where a white 
eruptive rock composed of porphyric trachyte, and 
measuring a mile in length and three-quarters of a 
mile in breadth, is penetrated with native gold. 
The height from the adit level to the summit is 
about 1300 ft. Tunnels have been driven through 
the mass in various directions, from which 15,000 
to 20,000 tons of ore containing an average of 1 oz. 


* The metallurgical interests of Mexico were intrusted in 
the Exhibition to Mr. Crespo and Mr. as, who repre- 
sented this country in the mining and metallurgical jury. 
We owe the following information to Mr. Salas’ courtesy. 





to the ton have been taken. The production at 
present is limited to what is taken from rich ores, 
and amounts to 160,000/. or 200,000/. ; but fifty 
stamps are being erected by means of which the 
owners hope to crush 100 tons a day. 

(c) The Pinos Altos mines, near Jesus Maria, 
Chihuahua, are worked by an English company. 
The mine consists of a large quartz lode 20 ft. to 
30 ft. wide, yielding an equal amount in value of 
gold and silver. The ore consists of sulphides or 
chlorides of silver with native gold. Thirty stamps 
are at work, the result being a yearly production 
equivalent to 80,0001. of gold and 80,000/. of silver. 

(d) Near the town of Jesus Maria, situated north 
of Batopilas, are found several large quartz lodes 
similar to that of Pinos Altos, that worked by some 
small Mexican and American companies. The 
aggregate output of these companies amounts to a 
value of 120,000/., of which half is gold and the 
other half is silver. 

(e) Finally we may mention a recent discovery 
of an alluvial gold formation in Lower California, 
which is supposed to be the continuation of the 
Californian deposits. Operations having only com- 
menced last March, no precise data are as yet forth- 
coming. 

Brazil.—The mining exhibit of Brazil contained 
in the elegant pavilion of the Champ de Mars, was 
entirely, or very nearly entirely, the work of Mr. H. 
Gorceix, the well-known director of the School of 
Mines of Ouro Preto. The collections principally 
illustrated the formations of gold, iron, and 
diamonds. Gold was discovered in Brazil by 
Sourengo Castanho Taques, who, as far back as 
1663, penetrated into the territory now known as 
Minas Geraes. Many other explorers followed 
and numerous attempts were made to work the 
gold-bearing rocks. The gold ores found in the 
province of Minas Geraes may be divided into four 
distinct classes : 

1. Quartz sometimes found alone but more 
generally accompanying sulphides of iron and 
arsenical pyrites. 

2. Sulphides constituting the principal gold- 
bearing ores of the district that have given rise to 
several mining enterprises of which the most im- 
portant is that of the S. John del Rey mine, where 
the Morro Velho lode has been worked for many 
years by an English company. Two similar lodes, 
that of Passagem and the Faria deposit, have of 
late been worked by two French companies. So 
far these latter companies have given no profits, 
whereas the S. John del Rey, now at a standstill, - 
has distributed large amounts to its shareholders, 
Several other similar lodes containing sulphide ores 
are said to be worked by Brazilian companies with 
unknown results. The gold contained in these 
ores amounts to from 1 oz, to 3 oz. to the ton, but 
difliculties are found in the separation of the 
precious metal from the ore, for it is not all free 

old. 

. 3. Auriferous oxides of iron are found in large 
surface deposits. The ore is formed of friable 
oxides of iron, manganese, &c., and is known in 
the district by the name of ‘‘jacutinga.” These 
ores appear to have been found to be very rich in 
some places ; percentages as high as 30 oz. to the 
ton being mentioned. 

4, Finally, gold is said to be encountered in 
Minas Geraes along with slate and sandstone, and 
in one instance in connection with tourmalines. 

Compared with other countries, it may be said 
that, so far, Brazil has not shown itself to contain 
rich gold districts. 

Argentine Republic.—The interesting collections 
of Argentine minerals, classified and arranged by 
Messrs. Hoskold, were well worth the attention of 
miners. Mining in the provinces situated on the 
western boundaries of this great country appear to 
be as yet in its infancy, and judging from the data 
furnished, as well as from the well-known wealth 
of the Chilian slope of the Cordillera, it may be 
hoped that a brilliant future is in reserve for States 
such as Rioja, Catamarca, and others. Samples of 
gold-bearing ore were numerous, and appeared to 
hold a prominent position in these collections. 

Chili.—Gold has not as yet been worked exten 
sively in Chili. Some interesting deposits contain- 
ing the precious metal have been found in the 
north near the Peruvian boundary. lLodes and 
veins of auriferous quartz are found in granite, and 
are worked to advantage in Guanaco, d’Andacollo, 
and Trapallo. At Churumata, in the same region, a 
massive lode of quartz containing auriferous pyrites 
in disseminated grains is also worked. For an ex- 
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tensive length along the Pacific coast in the north 
of Chili, alluvial gold is found in the beds of valleys, 
and in some instances is said to be rich. 

Bolivia.—Alluvial gold has been discovered in 
more than one place in Bolivia, but the difficulties 
of access to these deposits have prevented any 
regular workings being attempted. 

Columbia is highly auriferous, and many lodes 
have been worked by local companies. Data is 
however scarce regarding these deposits. 

Great Britain and British Colonies.—Although 
mentioned last the British colonies are far from 
being least in the production of gold. Mineral 
exhibits were unfortunately scattered, some having 
been placed in the Industrial Court and others in 
the galleries of the Quai d’Orsay. 

Wales.—The Welsh gold mining districts, so 
much talked of lately, were represented in the 
British Industrial Court by a very fine specimen of 
ore containing large quantities of massive gold and 
other smaller samples, exhibited by Messrs. 
Pritchard Morgan and Co, In an article pub- 
lished recently in the Citizen, it is stated that the 
first year’s output in the Morgan mine amounted 
to 5290 tons of ore that yielded 10,120 oz. of gold, 
or an average of 1 oz. 18 dwt. per ton; the aggre- 
gate value of the precious metal obtained being 
about 40,0001. The same article estimates the 
expenses of hauling and crushing at about 1l. per 
ton of ore, and adds that with only an average of 
4 0z. per ton (value of about 11. 14s. 6d.), goud 
profits are to be realised. The writer of the 
article also regrets the existing imposition of 
heavy royalties on gold mining, and laments that so 
serious an impediment to the development of gold 
mining in Wales should be still maintained. 

Victoria.—A fine collection of models of gold 
nuggets found in the Victoria alluvial diggings were 
shown in the Industrial Court. The following are 
the principal specimens, and may be said to be the 
largest in the world. 
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Oct., 1887 ..| Welcome Dunolly | 0 3 2520 | 10,000 
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There were many others, the total number of 
models illustrated being 46, the smallest of which 
is valued at 601. 

The Queen’s Birthday Mining Company (Dunolly) 
exhibited specimens. This prosperous undertaking 
produced up to the end of December, 1888, a value 
in gold of about 642,0001. Each 11. share of this 
company has received in dividends over 34l. 

The Band of Hope and Albion Consols, Ballarat, 
showed in the Australian Gallery of the Quai d’Orsay 
a large dodecahedron measuring 51,656 cubic feet, 
or a weight of gold approaching 28 tons, represent- 
ing the gold derived from this property. The 
workmen of this mine also sent a working model 
of a 40-stamp mill that attracted attention. 

The Long Tunnel Gold Mining Company exhibited 
a circular trophy 2 ft. in diameter and 10 ft. 12 in. 
high, representing the amount of metal obtained 
since the foundation of the company in 1865. The 
first crushings were in November, 1868, and the 
total weight of gold obtained up to December, 1887, 
attains 18 tons 8 cwt. 3 qr. 13 Ib. 

The following figures show the extraordinary 
results achieved by this company from November, 
1868, to October, 1885 : 

Quantity of quartz crushed 283,592 tons 
a9 gold extracted i 452,794 oz. 
Showing an average yield of 1oz. 11 dwt. 22 grs. per ton. 

The company was registered on July 7, 1865, the 
capital being 12,0001., divided into 2400 shares of 
5l. each. The total dividends distributed up to 
October, 1885, amounted to no less than 964,8001., 
or per 5l. share the extraordinary return of 4021. 
The total depth attained in this mine is 928 ft., 
and total drivings and winzes, 11,415 ft. The 
monthly crushings amount to 2100 tons of quartz, 
to which may be added 1000 tons of quartz from 
neighbouring mines. 

Tasmania.—A large pyramid represented the 








total production so far of Tasmania, amounting to 
433,788 oz. of gold. The principal mines that exhi- 
bited were : 

The Beaconsfield gold mine, showing a pyramid 
of gold extracted from October, 1878, to June, 
1888. The total weight is 215,673 0z., extracted 
from 176,293 tons of quartz. The dividends distri- 
buted to shareholders during this period attained 
the value of 469,2501. 

The Tasmanian Gold Mining Company exhibiting 
samples of gold quartz and models representing the 
rough gold obtained from 1865 tons of quartz 
crushed in five weeks ending June 30, 1888, and 
yielding an average percentage of 2 oz. 8} grs. per 
ton. 

The Princess River Gold Company showing a case 
containing quartz samples, «c. 

Australia and New Zealand.—The Australian 
mining exhibits were to be found partly in the 
British Industrial Courts (Champ de Mars) and 
partly in the Australian Gallery on the Quai d’Orsay. 
The New Zealand mining exhibits were concentrated 
in the British Court of the Champ de Mars. The 
total production of gold obtained from the British 
colonies is enormous, as may be seen from the 
following figures, showing the number of ounces 
extracted in each State since the discovery of the 
mines up to the end of 1886 : 


02. 
Victoria sia wal a via 54,424,399 
New Zealand ... aad ote sae 11,015,318 
», South Wales ... Sea <a 9,801,856 
ueensland ... «<a ‘es 4a 5,181,219 
‘asmania sia “id Was ae 447,414 
South Australia a ~ ri 194,000 
Western Australia ... ‘ a 3,000 


The general total up to the end of December, 
1887, attained the very large figure of 82,443,654 oz., 
worth no less than 323,353, 4611. 

The total production in the British colonies and 
possessions for 1887, as compiled from official reports, 
amounted to 1,538,673 oz., valued at 5,831,410). 

In this figure : 


oz. £ 
Victoria enters for .... 617,751 worth 2,471,004 
ueensland ,, ... 425,923 ,, 1,490,730 


New Zealand ,, .- 2G869 ,, 811,100 
», South Walesenters 

for my -- See ., 394,579 

Tasmania enters for ... 42,609 ,, 158,533 


These figures show the great importance of Vic- 
toria, Queensland, and New Zealand. It is to be 
lamented that Queensland should not have appeared 
at the Exhibition. 

The above figures illustrate the extraordinary 
development of gold mining in Australia, and when 
it is considered that in eighteen years nearly 
230,000,0001. have been produced by this country, 
it is a matter of surprise that English speculators 
should concentrate their energies and capital in 
the development of the South African mines alone, 
for which money may be said to be forthcoming on 
data that is often surprisingly wanting in precision. 








ELSWICK ARSENAL AND SHIPYARD. 
(Continued from page 596.) 
THE ENGINEERING DEPARTMENT. 

Wuat is known as the Engineering Department 
at Elswick comprises within its bounds the original 
works of the firm out of which the present esta- 
blishment sprung. We can do no more than just 
give a few particulars from notes we took recently 
during a hasty inspection of this section. 

Leaving the main entrance of the works—and 
never did so important an establishment have a 
more unpretending means of access—we pass at 
once to the smiths’ shop. The first thing that 
attracts attention is a rivet-making machine by 
Taylor and Challen, of Birmingham, near to which 
are nut and bolt machines by the same firm, a 
second by Greenwood and Battley, and another 
machine by Smith and Coventry ; beyond these is 
one of Player’s pneumatic hammers. 

In what is known as the bridge-erecting shop 
there were in hand hydraulic hoists and shoots for 
coal machinery at the Barry Docks. A new anti- 
breakage coal shoot is an interesting feature in this 
connection. Here also were being erected some 
large shields for disappearing guns. These are 
important structures measuring 33 ft. in diameter 
and being made of 1-in. steel plates. Turntables 
for 10-in. gun-carriages were also in progress. The 
engine for driving this shop is of the firm’s own 
make, it being about twenty years old. It is of the 
Corliss type and has 22 in. cylinder by 48 in. stroke. 








The pressure is 75 lb. The boilers have revolving 
firegrates. 

In the principal machine shop there are several 
fine tools. One which may fairly be included in 
this category, although it is now outclassed by the 
more modern machines in the shop, is a lathe sup- 
plied by Whitworth in 1847, and which was the 
first started in the original Armstrong firm. At 
the time of our visit it was engaged in turning the 
centre pivot of a40-toncrane pillar. This shopstands 
on the oldest part of the works, dating from the 
time Lord Armstrong joined the firm. Since that 
day the works have grown on every side. If the 
business increases as it has done of late it is difficult 
to see what the firm will do for want of space. The 
only thing remaining would seem to be to migrate 
to the Durham fields on the other side of the River 
Tyne. At the back, progress is barred by the rail- 
way and public road with houses beyond. In the 
front the works have been advancing year by year 
into the river; but there must be an end to this 
before long, unless the Tyne Commissioners will 
consent to a geographical alteration with regard to 
the course of the stream. Even now the works 
have far overlapped the original boundary of the 
river, and have pushed their wharves and even 
large machine shops beyond the points where Lord 
Armstrong used to fish under the willows when he 
was a boy. 

Returning, however, to Elswick of the present 
day, we find in the crane department, which is a 
long shop consisting of one bay, a number of cranes 
in progress ranging from 5 up to 20 tons. A 
notable feature was the ram for a 19-ton hydraulic 
hoist for lifting coal wagons at Grangemouth. Close 
by was a face-plate lathe with capstan rest, by Muir 
and Co., of Manchester. Beyond is a big planing 
machine by Fairbairn, which will take 8 ft. square 
under the bridge and make a cut of 20 ft. in length. 
The forged steel crankshafts for the hydraulic 
pumping engines at the Tower Bridge, hydraulic 
machinery for Liverpool Docks, hydraulic ma- 
chinery for the City and Southwark Subway, were 
amongst other jobs in hand. The hydraulic ma- 
chinery for working the boat hoists on the new 
torpedo depét ship Vulcan supplied an example 
of another class of this type of work. Amongst 
other work in hand may be mentioned swing bridges 
and dock gates for Calcutta Docks, and hydraulic 
cranes for the new Madero port at Buenos Ayres. 

In this department there are also a good 
many fine machine tools. There is a wheel gear- 
cutting machine by John Lang and Sons. Most 
of the spur and mitre gear used is machine cut 
in this machine, the cutter being a milling tool. 
There are some three -spindle horizontal boring 
machines, designed for boring the cylinders for 
hydraulic engines. There is a large double- 
headed drilling and tapping machine having slid- 
ing pillars, which will traverse 15 ft. at right 
angles to each other. Both the latter machines are 
by Muir and Co. There is a mitre wheel cutting 
machine by Greenwood and Battley, which shapes 
the teeth by means of a former, the pattern being 
eight times larger than the tooth cut, so as to reduce 
chance of error. The gear cut in this way requires 
no finishing, and as the accuracy does not depend 
on the shape of the cutter a great source of trouble 
and expense with milling cutters is avoided. Be- 
yond is a combined boring and tapping machine, 
which taps holes up to 4in. in diameter. There 
are some powerful lathes for hydraulic work. One 
engaged on turning a ram was taking } in. feed 
and traversing four cuts per inch, the finishing and 
rough turning being done at this one operation ; 
which may be pronounced good work, especially for 
a long hydraulic ram. The work is well supported 
and held firm by special bearing rests. 

In the erecting shop beyond there was a great 
quantity of work in hand ; in fact throughout this 
department the utmost activity prevailed, the shops 
being crowded with work. There were in progress 
hoists, cranes, hydraulic engines, &c. There was 
a coal hoist for Mariopol, in Russia, of unusual 
size—we understand the largest ever made—and 
another for Amsterdam. There was a large hy- 
draulic pumping engine for Woolwich Arsenal, and 
some heavy hydraulic machinery to press steel for 
projectiles, for a London firm. There were three- 
pounder gun-carriages, and a large collection of 
hydraulic turret-turning gear for the Italian Govern- 
ment. There were a pair of dock gates (one of five) 
for Calcutta, of 80 ft. span, with the hydraulic 
machinery for operating them, and another large 
quantity of turret-turning gear. In connection 
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hydraulic testing machines, but by a mercury column. 
It is capable of exerting a pressure of 20 tons, which 
is sufficient for cement cubes of 2} in. edge. Under 
the load the pressure of the fluid in the main cylinder 
of the machine is 120 atmospheres, corresponding to a 
mercury column 300 ft. high. As anything like this 
height is totally impracticable, the pressure to be 
measured by the column is reduced in the following 
manner: Beneath the main or loaded cylinder is a 
second or measuring cylinder, forming the reservoir of 
the mercury gauge. ie this cylinder is a piston very 
accurately fitted, which rests on a layer of oil, and 
this in turn floats on the mercury of the reservoir. 
The pressure on the load cylinder is transferred to the 

iston of the measuring cylinder by a small piston let 
into the bottom of the former, and fixed on the same 
rod as the large piston of measuring cylinder. By 
this means the height of the gauge is reduced to the 
very reasonable limit of 4 ft. 11 in. 

The load is put on the specimen 7 forcing into the 
load cylinder, by a screw gear, a small ram. The screw 
is actuated by a train of wheels driven by the handle, 
as shown in our engravings. There are two pinions on 
the driving shaft, one of which gives a slow and the 
other a quick motion to the ram; the former is used 
when the load is being put on the specimen, and the 
latter coming automatically into play when the motion 
of the handle is reversed for withdrawing the ram. 
To insure equality of pressure on the specimen the 
lower crushing plates rest on a spherical seat. There is 
no water packing to the various pistons, but leakage is 
prevented by good workmanship, and the use of a 
somewhat viscous oil, instead of water, inside the cy- 
linders. To eliminate the last traces of friction, where 
this would have the most influence on the accuracy of the 
results obtained, the two lower pistons are kept in a 
constant state of vibration during the experiment by a 
light lever which is actuated by a system of links con- 
nected with a crank on the pinion, shown just above 
the handle in our engravings. A form of balance has 
been specially designed for calibrating the machine, 
and the application of this is shown in the engravings, 
the pressure between the crushing plates of the machine 
being measured by the loads on the scale pan and the 
indications of the mercury gauge checked. As the 
mercury falls when the block crushes, the actual mea- 
surement of the crushing pressure is taken from an 
iron float which rises with the mercury, but is left 
behind when the fluid falls, 





THE FORTH BRIDGE. 

THE subject of our two-page plate is the Fife, or 
north, cantilever of the Forth Bridge, as it appeared 
on September 2, when it was photographed by Mr. 
Philip Phillips, of the Forth Bridge Works, to whom 
we are indebted for permission to reproduce it. The 
view was taken from the west or inland side, and gives 
a capital idea of the massive appearence of the canti- 
lever, and of the very considerable space which was 
bridged between the date of the photograph and the 
final closure of the intermediate girder on November 1, 











NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasjow Pig-Iron Market.—Last Thursday’s forenoon 
market was quiet at the opening, but a speculative spirit 
set in shortly afterwards, which caused quite a renewal 
of the recent excitement. The price of Scotch iron was 
easier, and the quotations, after going down 2d. per ton, 
had a smart turn upwards to the extent of 1s. 2d., but 
thereafter fell 11d., of which 4d. was subsequently reco- 
vered. At the close of the forenoon market the price 
stood at 63s 2d., or 5d. higher than on Wednesday. 
There were also some severe fluctuations in the price of 
hematite iron, arise of 1s. 6d. being at one time recorded, 
though at the close there was a decline of 44d. from Wed- 
nesday’s final quotations. Cleveland iron prices suffered 
the most violent fluctuations, the quotations being run 
up 1s. 9d. per ton—to 68s. 9d, the highest price yet 
reached. In the afternoon, however, the prices came back 
1s. per ton, of which 3d. was subsequently recovered. 
The closing settlement prices were—Scotch iron, 63s. 
3d. per ton; Cleveland, 68s. ; hematite iron, 75s. 3d. 
per ton. There was Jess excitement on Friday, and 
the variations in the price of warrant iron were trifling 
in extent. The prices of Scotch iron opened 3d. per 
ton down, thence rose 10d., fell 4)d., and recovered 
3d., closing at 63s. 6d. Cleveland iron was 6d. down 
in price at the opening, and a recovery took place, 
bringing the price back to that of the preceding day. The 
quotations for hematite iron varied several times, and the 
ows showed an advance of 44d. per ton on the day. 
The settlement prices at the close were—Scotch iron, 
63s. 6d. per ton; Cleveland, 68s. 7d.; hematite iron, 
75s. Tid. per ton. Before the close the quotations for 
Giengarnock and Carnbroe pig iron (‘‘ M. and C.”) were 
raised 2s. 6d. per ton. A considerable amount of interest 
was shown in the movements of the pig-iron market on 
Monday. Trade reports were all as satisfactory as could 
be desired, but the reduction in the stock of Scotch pi 
iron on Saturday and last week’s shipments did not a 
to the prices of warrants. Scotch iron started at 64s. per 
ton, being an advance of 6d. on Friday’s closing quota- 

‘ 


ton within half an hour. Of that drop 3d. was recovered, 
but in the afternoon 7d. further was lost, then there was 
another recovery, and the close was 62s. 84d, per ton, 
showing a fall of 94d. on the day. There were also some 
marked fluctuations in the prices of Cleveland and 
hematite iron, and at the close the former was 5s. 34d. 
per ton dearer than Scotch iron. The tone of the market 
was quieter yesterday, and an impression seemed to 
prevail that the recent rise in prices had been abnormally 
and unhealthily rapid, and that a breathing time was 
necessary. Speculators, who forced up prices by such 
smart advances, have lately been realising on a somewhat 
large scale, thus causing buyers to hold back in order to 
secure their orders at easier terms. Quotations came 
smartly down yesterday, the decline in prices being larger 
than on the previous day. After various falls in price 
and recoveries, Scotch iron closed at 61s. 74d. per ton 
being a drop of 1s. 1d. per ton from the previous day, an 
a fall of 1s. 104d. on the two days. The price of hematite 
iron declined a total of 1s. 4d. to 73s. ; and that of Cleve- 
land iron only 6d. per ton. At the close the settlement 
prices were—Scotch iron, 61s. 74d. per ton ; Cleveland, 
67s. 6d. ; hematite iron, 73s. per ton. The market was 
drooping at theafternoon meeting to-day on heavy realising, 
the price of Scotch iron touching 60s. 8d. per ton cash. 
Before the close, however, there was a recovery to 
60s. 10d. The price of Cleveland iron still hung about 
68s. per ton, and hematite iron changed hands down to 
71s. 9d. per ton, being a fall from last night of 1s. 3d. per 
ton. It was reported in the course of the forenoon 
that a heavy “bull” holder was easing his hands. 
A further decline in the price of warrants took place 
in the afternoon. Down to 59s. 6d. per ton was 
accepted for Scotch iron, and to 70s. 3d. for hema- 
tite iron, while at the close the nominal price for 
Cleveland was 67s. 9d. per ton. Various alterations in 
the price of makers’ special brands have been made during 
the week. The following are some of the quotations for 
No. 1 iron: Carron (at Grangemouth), 80s. per ton ; 
Summerlee, Langloan, and Gaieme, 79s.; Gartsherrie 
and Shotts (at ith’, 78s. 6d.; Glengarnock (at Ar- 
dros3an), 77s. 6d. Scotch founders are now using the 
home-made pig iron, to the almost entire exclusion of 
Cleveland, and there is consequently a great stagnation 
of the traffic on the canal from Grangemouth to the 
various foundries on the banks, or within short distances 
of the canal. There are 88 blast furnaces in actual opera- 
tion, as compared with 80 at this time last year. Hight 
are making basic iron, 25 are working on hematite ore, 
and 55 are making ordinary iron. Last week’s shipments 
of pig iron from all Scotch ports amounted to 8022 tons, 
as compared with 6033 tons in the corresponding week of 
last year. They included 330 tons for the United States, 
410 tons for Australia, 105 tons for France, 430 tons for 
Italy, 430 tons for Germany, 215 tons for Russia, 958 
tons for Holland, 270 tens for Belgium, smaller quanti- 
ties for other countries, and 4367 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 963,176 tons, 
against 969,262 tons yesterday week, thus showing for 
the week a decrease of 6086 tons. 

Shipments of Machinery, dc., from the Clyde.—The 
foreign and colonial shipments of machinery, &c., from 
the Clyde reported last week, included the following: 
Locomotive engines for the Cape, valued at 33001. ; sugar- 
crushing, tea-preparing, mining, and other machinery of 
the value of 24,0601. ; sewing machine parts, valued at 
1086/., for China, Bilbao, New York, and Calcutta; 
blooms, billets, plates, bars, and other steel goods, of the 
value of 6000/.; for Melbourne, Boston, Calcutta, Sydney. 
Bombay, Bilbao, Japan, and the Cape, &c. ; pipes and 
other castings, plates, sheets, bars, tubes, and miscel- 
laneous iron goods, valued at 27,200. 


Basic Stecl.—The makers of basic steel in Lanarkshire 
and Ayrshire have during the past few days raised their 
prices by from 10s, to 15s. a ton, and their quotations now 
stand—Ship plates, 9/. 15s.; boiler plates, 10. 15s. ; 
sheets, 11/.; and angles, 9/. With reference to these 
and other advances reported this week, they have all fol- 
lowed on the strength of the demand, business without 
exception having been booked at the highest prices. 
_— steel makers describe the demand as exceptionally 
good. 

The Siemens Steel Trade—This branch of trade seems to 
be growing more and more active, the makers being all 
flooded with orders. In the course of the t week 
orders for large quantities have been placed with several 
of the makers by the Admiralty authorities for vessels 
building or about to be built in the royal dockyards. 
For ship plates the quotation is 107. per ton, and boiler 
plates are quoted at 11/., angles at 87. 15s., and other bar 
sections at 9/.8s.—all less 5 per cent. discount. 


The Coal Trade.—The Glasgow coal market was dis- 
tinctly easier to-day. Supplies are abundant. The 
colder weather has quickened the demand for household 
sorts, but as the sidings were until lately full of wagon- 
loads of this coal, the supply is met at once without any 
trouble. The shipments are smaller than of late, and 
buyers of coals for export find the work of obtaining 
cargoes much easier. Main coals are 3d. to 6d. a ton below 
last week’s price, and 9d. below the highest price paid in 
the time of scarcity that has now passed away. To-day’s 
prices at Glasgow Harbour are : 


f.o.b. per Ton. 

: . a. 
Splint... 10 6to10 9 
Main coal oo. 3-3 
Steam 10 9 ,, 21 6 
Ell SG, 9 9 





tion. Buyers were soon satisfied, and then the “‘ bears” 
had a turn at the market, and got prices down 1s. 3d. per 


Ayrshire coal about 9s, 6d. to 9s. 9d., f.o.b. at Ayrshire 


Messrs. William Arrol and Co.—Messrs. William Arro]l 
and Co., contractors for the Tay and Forth Bridges, have 
recently taken offices at 32, Victoria-street, Westminster, 
where all their London business will be conducted in 
future. They are now just commencing the superstructure 
of the Tower Bridge over the Thames, in which there 
will be used about 11,000 tons of iron and steel. Mr. J. 
E. Tuit, Assoc. M. Inst. C.E., who is in charge of the 
erection of this bridge for Messrs. Arrol and Co., will act 
as their representative engineer in London. 


Royal Scottish Society of Arts.—A meeting of this Society 
was held on Monday night in the Society’s hall, George- 
street, Edinburgh, the President, Lord Kingsburgh (late 
Lord Advocate for Scotland) in the chair. Dr. Sang 
made a communication and gave an exhibition in relation 
to the curves caused by the vibration of straight wires. 
The bulk of the paper was devoted to showing the result 
of arbitrary irregularities in the shape of the wire. 


Shipbuilding and Marine Enyinecring Contracts.—A new 
steamer to sail under the State Line flag is to be built by 
Messrs. A. Stephen and Sons, Linthouse, the cost to be 
fully 90,000/. It is said that the Fairfield Shipbuilding 
and Engineering Company are about to build a very 
large and fast steamer a the Isle of Man Steam Packet 
Company. Messrs. M‘Knight and Co., Ayr, are about 
to build two steel screw steamers, each of 550 tons 
‘deadweight capacity, for a local firm. A stern-wheel 
steamer is to be built by Messrs. Kincaid and Co., 
Greenock, to the order of the Imperial British East 
Africa Company for passenger traffic on the African 
lakes. Messrs. Russell and Co., Port-Glasgow, have 
contracted to build a large three-decked steamer for a 
Liverpool firm. A new steamer of 4200 tons carrying 
capacity is to be built by Messrs. Charles Connell and 
Co. for the Hansa Company. Messrs. Aitken and Walker, 
Glasgow, have placed an order with Messrs. Machie and 
Thomson for a steamer of 4000 tons deadweight capacity, 
the engines to be supplied by Messrs. Muir and Houston. 
The Admiralty has accepted the offer of the Greenock 
Foundry Company for the construction of triple-com- 
und engines for the ironclad Hercules, built in 1868. 
he engines are to be about 10,000 indicated horse-power, 
and the contract is worth about 100,0007. Messrs. Ross 
and Duncan have contracted for a small screw steamer 
of 140 ft. in length. The hull is to be built by Messrs. 
Fullerton and Co., Paisley, and they will themselves 
supply the engines. An order for six or seven sets of 
engines for steamers building on the north-east coast has 
been placed in Glasgow. 








NOTES FROM THE SOUTH-WEST. 

Barry Dock and Railways.—This company proposes to 
apply in the next session of Parliament for powers to 
make aline from St. Fagan’s, to form a junction with the 
Rhymney Company’s Walnut Tree branch ; also to con- 
struct another line northward in the parish of Eglwysilan. 
Last year the Rhymney Company obtained powers to 
construct a line into the Monmouthshire Valleys, but it 
has not proposed at present to carry out the work. The 
Bute Docks Company is now asking to have the powers 
in question vested in it. The Barry Docks, as well as the 
Taft Vale Company, is preparing for the traffic by pro- 
eg to effect a junction with the Walnut Tree branch 
ine. The Barry Company is also applying for running 

wers over the Rhymney Railway, northward of Walnut 

ree Junction. 


Cardif.—The demand for all descriptions of steam 
coal has continued good; the best kind have made 
13s. to 13s. 6d. ; good dry coal, 12s, 3d. to 12s. 6d. ; and 
Monmouthshire, 11s. 3d. to 11s. 6d. per ton. The house 
coal trade is in a prosperous state, large orders coming 
forward daily. No. 3 Rhondda has made 12s. 9d. to 18s. 
per ton. The patent fuel market has shown a healthy 
tone, and the coke trade has been active. The manu- 
factured iron and steel trades continue active, without 
any material change in prices. 


The Severn.—On Thursday the Cardiff County Council 
decided to grant 500/. towards the cost for promoting the 
scheme for improving the navigation of the Severn. The 
council further decided to invest 5000/. in the under- 
taking. 

The Bute Docks.—The Bute Docks Company will apply 
to Parliament next session for the transfer to it of powers 
to construct certain railways authorised by the Rhymney 
Railway Act, 1888. Railway No. 1 commences by a junc- 
tion with the Bute Docks Company’s line at the north 
end of Collingdon-road, and terminates by a junction 
with the Taff Vale Railway at about 150 ft. above the 
bridge carrying the last-named railway over Herbert- 
street. No. 2 railway will form a junction with railway 
No. 1 near the Herbert-street bridge, and will terminate 
by a junction with the Great Western Railway, where 
the Pellett-street foot-bridge crosses that line. The 
Bute Docks Company will further apply for running 
powers over the existing Rhymney Company’s railways 
as between Caerphilly and the Bute Docks at Cardiff, 
on such terms as — be agreed upon or settled by arbi- 
tration. The Bute Docks a will also ask Parlia- 
mentary powers to compel the Rhymney, the London and 
North-Western, the Taff: Vale, and the Great Western 
Companies to book through all traffic coming from or 
destined for the Bute Docks, 


Bristol Port and Pier Railway.—The Midland Rail- 
way Company has agreed to purchase this line for 97,500/., 
so as to extend its system to Bristol harbour and quays. 
The Great Western Railway Cay has running 


powers over a section of the Port and Pier line. 


Great Western Railway.—This company will apply next 





ports. 





session to Parliament for powers to widen certain lines in 
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Buckinghamshire, Berkshire, Oxfordshire, and Glamor- 
ganshire. The company will further ask for additional 
time for the completion of the Woodstock line, and _for 
owers to vest the undertaking of the Whitland and Car- 
con Railway Company in the Great Western Railway 
Company. 

Taff Vale Railway.—This company will apply next ses- 
sion for powers to construct certain lines in the parishes of 
Radyr, Pentyrch, Eglwysilan, and Llantwit Vardre. 
Railway No. 1 is intended to commence a little above 
Radyr Station, and terminate at the junction of the 
we i known as Nant Cwm Parc and Nant Caer Moel, 
in the parish of Eglwysilan. Another section will form a 
junction between railway No. 1 and the Walnut Tree 
branch of the Rhymney Railway. It is proposed that 
railway No 3 shall commence near the Penrhos Junction 
of the Rhymney Railway Company’s Caerphilly branch, 
and terminate with the Walnut Tree Junction branch 
near the bridge over the Caerphilly and Nantgarw-road. 
The Taff Vale Company is also applying for powers to 
construct a line from the bridge carrying its railway over 
the junction canal between the tae agate Canal and 
the West Bute Dock, and terminating by a junction with 
the Great Western Railway near a bridge carrying that 
railway over the East Wharf alongside the Glamorgan- 
shire Canal. 


Pontypridd.—Two new steam coal pits have been 
‘‘negged out ” at Norton’s Bridge, a short distance out- 
obs Pontypridd, and other large collieries are also 
expected to be sunk. 


er ogo | to refrigerators and other facilities 
having been provided, the arrivals of foreign cattle at 
Avonmouth have greatly increased of late. 


The Electric Light in the West.—The Western House- 
to-House Electricity Company has given notice of its 
intention to apply to the Board of Trade for provisional 
orders authorising it to light Cardiff and Aberdare by 
electricity. The Electric Trust (Limited) is seeking a 
similar order, so far as Cardiff is concerned. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
very numerous attendance on ’Change, but the tone of 
the market was quiet and little actual business was done. 
The excitement which has characterised the iron trade 
recently has during the past week abated very con- 
siderably, and for the past two or three days there has 
been an entire absence of anything approaching excite- 
ment at Middlesbrough. Yesterday in the early part 
of the day, makers No. 3 g.m.b. Cleveland pig iron was 
quoted 66s., but before the close of the market that 
quality was quoted 65s. 6d. As a matter of fact, how- 
ever, very little iron changed hands, as it is really almost 
impossible to get No. 3 for immediate delivery at 
osresent. To-day the market was very quiet, there 
ce very little doing and prices remaining the 
same as yesterday. For delivery at the end of De- 
cember No. 3 can be penne at 63s., and for 
delivery over the first three months of next year it 
is obtainable at as low a figure as 61s. It is quite 
evident that Cleveland warrants are still in the hands of a 
few individuals who do not care to dispose of them at pre- 
sent. There is nothing doing in them just now. The 
uotation for Middlesbrough No. 3 warrants is 67s. 9d. 
fessrs. Connal and Co.’s stock of pig iron at Middles- 
brough is still increasing, whilst their Glasgow store con- 
tinues to be reduced. To-night Messrs. Connal hold at 
Cleveland centre 166,222 tons. It is expected that the 
Cleveland Ironmasters’ Association returns for the month, 
of November will show a reduction in the total stocks of 
over 20,000 tons, notwithstanding the fact that Messrs. 
Connal’s store is increasing. 


Manufactured Iron and Steel.—During the past few 
days the manufactured iron trade has been quiet, and 
inquiries concerning fresh contracts few, but at the end of 
last week several extensive orders were placed for engi- 
neering work. Prices are firm, plates being 8/. to 8/. 5s. 
yer ton; angles, 8/.; and bars, 8/. In the steel trade a 
fot of work is being turned out, and the demand for plates 
has been better lately. There is a large inquiry for steel 
rails, Plates are 8/. 10s., and heavy rails 6/. 17s. 6d. per 
ton. 


The Regulation of Wages.—A day or two ago the report 
of the accountant to the Board of Conciliation and Arbi- 
tration for the Manufactured Iron Trade of the North of 
England, showing the average net selling price of iron in 
the months of September and October, which regulates 
the wages under the sliding scale, was issued. In accord- 
ance with the sliding scale arrangements there will be an 
advance of 3d. per ton on puddling, and 24 per cent. on 
all other forge and mill wages. The accountant (Mr. E. 
Waterhouse) certifies the average net selling price to have 
been 5/. 15s. 53d. per ton. 





MISCELLANEA. 

A LETTER can now be sent round the world in sixty-nine 
days, vid Vancouver. 

To-morrow the Eiffel Tower will be closed to the public 
for a period of four months. 

The French heb agar ig Company have obtained a 
Grand Prix for their exhibit at the Paris Exhibition. 

The ceremony of cutting the first sod on the site of 
the forthcoming Edinburgh Exhibition took place last 
Saturday inthe presence of a large audience. 


The gross receipts of the twenty-three principal rail- 





ways in the United Kingdom for the week ending Nov. 17, 
amounted, on 16,120 miles, to 1,305,513/., and for the 
corresponding period of 1888, on 16,0104 miles, to 
1,209, 983/., an increase of 109} miles, or 0.6 per cent., and 
an increase of 95,530/., or 7.8 per cent. 


The balance-sheet of the Paris Exhibition shows an 
excess of receipts over expenditure, amounting to 
8,000,000 francs. It it only fair to state, however, that 
of the 49,500,000 francs of the total receipts, 25,000,000 
were state and municipal subventions. Without these 
there would have been a loss of about 17,000,000 francs. 


The new first-class composite gun vessel Goldfinch, 6, 
805 tons, 1200 horse-power, recently built at Sheerness 
Dockyard, left the Medway yesterday for a preliminary 
trial of her machinery. The results were of a successful 
character, and the Goldfinch returned to harbour to 
prepare for her official trials under natural and forced 
draught. 


The Servian Government some time ago invited tenders 
for the construction of a new line of railway between Nish 
and Gladova, near the valley of the Timok, but the adju- 
dication has led to no result. The only serious offer came 
from a Russian company, but it proved unacceptable 
because it stipulated for a State subsidy and guarantee. 
The Government is indisposed to grant either. 

The first sod of the Nicaragua Canal was turned on the 
22nd ultimo. Upwards of twelve miles of the waterway 
have been begun on, and a certain amount of railway 
line has already been laid down. It is thought that it 
will require but a few months to complete the temporary 
pier sufficiently to permit the dredgers to start their por- 
tion of the work. 


The Sprague Electric Railway and Motor Company are 
about to erect an electric power transmission line in the 
Transvaal. The source of power is a waterfall, from which 
it is expected that 140 electrical horse-power can be ob- 
tained, which will then be transmitted over a suitable line 
three miles in op ay to work the machinery of one of 
the gold mines in the district. 


The order for the aérial ropeway for the Sheba Gold 
Mining Company, Limited, which is some 2? miles in 
length, has been placed with Messrs. Commans and Co., 
mining engineers, 52, Gracechurch-street, E.C. The 
same system (Otto’s patent) has been adopted by the 
Edwin Bray Gold Mining Company, Limited, for their 
line, which is 3? miles long, and the Oriental and Sheba 
Valley United Gold Mining Company. 


The first meeting of the Mining Royalties Commission 
for the transaction of business was held on Tuesday, at 
Westminster, Lord Northbrook presiding. The commis- 
sion received the report of the sub-committee appointed 
ten days ago to draw up a plan of procedure. The report 
was ps and the sub-committee was reappointed to 
consider other matters. The commission will inquire 
into the working of mining royalties all over the world, 
and is now collecting statistics from all the mining 
districts. 

Doreatitg de a report from Lloyd’s agent in San Fran- 
cisco, the White Star steamer Oceanic arrived at that 
port on the 11th inst. from Yokohama, having made the 
trip in 13 days 4 hours, or 14 hours less than the best 
time ever made previously across the Pacific. The 
Oceanic was the pioneer steamer of the White Star fleet, 
and is under charter to the Occidental and Oriental 
Steamship Company, of San Francisco. She was built 
by Messrs. orks and Wolff, Belfast, in 1870, and is 
therefore nearly twenty years old. 


A short time since the Julien Electric Company of 
America were accused of infringing a patent of the 
Brush Electric Company, of Cleveland, and the decision 
was given against them. The effect of this decision was 
to prevent them applying the active material to the lead 
a in the form of paste, and it was thought that the 

rush Caeee had obtained a valuable monopoly. 
Unfortunately for the latter, however, the Julien Com- 

ny have succeeded in producing even better plates than 

itherto by a perfectly dry process. The active matter 
in the state of powder is applied to the plates by 
hydraulic pressure, and the results are said to be very 
satisfactory. 


A meeting of the committee who are arranging for a 
Jamaica Exhibition for the United Kingdom was held on 
Tuesday at the Whitehall Rooms. Lord Knutsford pre- 
sided. Mr. Fawcett, who arrived from Jamaica by the 
last mail, reported the progress which was being made in 
the colony, where a Board of Commissioners, with the 

overnor at the head, had been constituted by law. Mr. 
é. Washington Eves, chairman of the committee, sub- 
mitted correspondence with various public bodies. Cor- 
respondence with manufacturers, merchants, and others 
connected with the island was read. Circulars and other 
printed matter for distribution were approved, and it was 
resolved to do everything possible to make the exhibi- 
tion a success. 


The largest guns hitherto made in Sweden have recently 
been ordered by the Swedish Government for the new 
ironclad Gita at the Bofors Works. A specimen of these 
15-centimetre guns, weighing rather more than 5 tons 
(5250 kilos.), has already been fairly tested, 250 shots 
having been fired with it. Of these shots 200 were fired 
with a charge about the same as the one intended to be 
the maximum regulation charge, and fifty shots were fired 
with charges, which gave about 200 additional atmo- 
spheres gas pressure. After this test the gun was found 
to be in a perfectly satisfactory and unaltered state, with 
exception of the powder chamber and the barrel, the front 
part of the former and the base of the rifled portion being 
not inconsiderably burnt. The test was, however, con- 
sidered satisfactory. 





Experiments have been carried out by the Cowles 
Aluminium Company, Milton, Staffs., to determitie the 
value of aluminium bronze fittings for marine boilers, &c., 
working at high steam pressures. It is found the alumi- 
nium bronze retains its great strength through a con- 
siderable range of temperature, and even at the tempera- 
ture at which wood fibre chars has a strength greatly 
exceeding gun-metal. Aluminium bronze is, owing to its 
resistance to corrosion and its great strength, findin 
extensive use in all parts of marine engines, pumps, oa 
fittings. For ships’ propellers aluminium brass has many 
advantages, having an elastic limit nearly double that of 
oar gh tage and being also cheaper. A propeller 

lade of the pattern of TMS. Sharpshooter, cast in 
aluminium brass, is now on exhibition at the Central 
Exchange Museum at Newcastle-on-Tyne, together with 
a large collection of castings and forgings in aluminium 
bronze and brass, shown by Messrs. Allen and Robson, of 
that city. We understand also that the Cowles Com- 
pany subject all their bronze and brass alloys to a 
mechanical test before the ingots or castings are sent out 
of their works, thus insuring uniformity of quality. 


From interesting statistics published in the Taranaki 
Herald, it appears that the progress of New Zealand has 
attained extraordinary dimensions during the past thirty 
years. Since 1858 the population has increased from 
32,554 to 607,380; the public revenue from 146,855/. 
to 3,859,000/.; the savings banks deposits from 7862/. 
to 7,407,776/.; the exports from 458,023’. to 7,867,325/. ; 
the wool exports from 254,025/. to 3,115,008. ; imports 
from 1,141,273/. to 5,941,900/.; kauri gum from 20,037/. 
to 380,933/.; cattle from 137,204 head to 853,358 head ; 
sheep from 1,523,324 head to 16,505,995 head ; and horses 
from 137,204 to upwards of 200,000. The exports of frozen 
meat advanced in value from nil to 628,129/., and gold from 
about 40,0007. to 914,000/. With regard to cereal returns, 
the total area of the colony is 66,000,000 acres ; of these, 
7,284,752 acres were in 1888 under crop of sown grass, 
357,359 acres were under wheat, 336,474 acres under oats, 
and 27,912 acres under barley. Between 1878 and 1888 
the amount of coal raised advanced from 162,218 tons, to 
an output of 613,895 tons. The total output of coal for 
all New Zealand up to December last is 5,232,832 tons. 
The industrial returns show that the value of all the 
manufactures and produce for the year 1885 totalled up to 
7,436,649/., while the approximate value of the lands, 
buildings, machinery, pe | plants generally is estimated at 
5,697,117/.. The number of operatives employed is re- 
turned at 25,655. The whole colony of New Zealand is in 
a most thriving and progressive condition. 


A meeting of the Institute of Marine Engineers was 
held in the Langthorne Rooms, Stratford, on November 
18, under the presidency of Mr. J. McFarlane Gray, 
when a paper on the “‘ Marine Engine Governors and the 
Benefits derived from their Use '’ was read by Mr. J. D. 
Churchill. In the paper it was pointed out that, as a 
rule, the governor was looked upon as merely an assist- 
ance in heavy weather, when the engines are racing due 
to the pitching motion of the ship, whereas in the opinion 
of the writer it ought to be considered an integral por- 
tion of the machinery, and always kept at work. Cases 
were cited where shafts had been broken by the racing of 
the engines, which would have been avoided had a 
governor been in use. He thought that not a few cases 
of total loss were due to the want of a governor or brake 
to check the engines. Although the three-crank engine 
was better balanced and was considered less in need of a 
governor than the two-crank engine, it should be con- 
sidered in practically the same position, so far as the real 
service of the governor was concerned. In conclusion, 
some data were given showing the number of break- 
downs and the immediate causes of them. In the dis- 
cussion which ensued, the speakers in general agreed with 
Mr. Churchill’s remarks. The proceedings terminated 
with the usual votes of thanks to the author of the paper 
and the chairman. During the evening the hon. secretary 
announced that tickets and p ammes for the first con- 
versazione in connection with the Institute, to be held in 
the Town Hall, Stratford, on December 6, could be 
obtained at the close of the meeting, price 28. 6d. each. 


The new third-class cruiser Barrosa, laid down at 
Portsmouth in May last year, and which was, according 
to the estimates, to have been finished in September, 
completed the trials of her machinery, which has been 
built by the Palmer Shipbuilding Company, Jarrow, at 
Portsmouth, on Saturday. The conditions of the trial 
were four hours’ continuous full-power steaming under 
forced draught. Since her last abortive run under 
like conditions the grate surface in each of her eight 
furnaces has been lengthened 16 in., and the exhaust 
_ of her low-pressure cylinders have been enlarged. 

he draught of the vessel was 12 ft. 9in. forward and 
15 ft. 2 in. aft, giving a mean immersion of 13 ft. 104 in. 
In all respects the trial was highly satisfactory. In 
fact, both in power and speed the performances were 
in excess of the estimates. The mean pressure of steam 
in the boilers was 151.2 lb., the valves being arranged 
to blow off at 155 lb. ; the vacuum in the condensers 
was 25.4 in. and 25.6 in., and in the auxiliary condenser 
10 in.; the revolutions 200 starboard and 201.4 port; and 
the power developed 1522 by the starboard and 1588 by 
the port engine. This gave a collective indicated horse- 
power of 3110, or 110 horses beyond the contract, the 
sreatest power developed during any half-hour being 3225. 
The stoking was easily carried out, and asthe air pressure 
in the stokeholds was restricted to 2in., while the average 
pressure was only 1.39in., a higher result might have been 
obtained had it been deemed expedient to press the boilers. 
Thespeed on the measured mile was 16.868 knots. Thesteer- 
ing machinery was also tested, when it was found that the 
helm was moved from hard-a-starboard to hard-a-port, and 
vice versd, in thirty seconds by eight turns of the wheel. 
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LOCOMOTIVE WEIGHING MACHINE AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE PARIS AND ORLEANS RAILWAY COMPANY 


1: 


Section C.D. 


























Fig. 7. Section A.B. Fig. 8. Section E.F 


a 7 


Sect fon 


) = 











Y S 
pms so oe ee 
| 7 






































ae 70.! Section KL. 
Yyy Yj a Fig. e : 


pare 
Yn: 


ASS 


eh FA mt mw eG 
















































































Ix Class 61 at the Paris Exhibition, the Paris and which has been for some time in use on the railway employed is due to M. Durand, the company’s engineer 
Orleans Railway Company showed a weighing machine referred to, both at the works of Blanc and Essel, of fixed plant; one of these weighing tables was first 
designed for recording the weights upon the different was designed by M. Desgoffe, so far as its original constructed by M. Thatard, director of the Ivry shops, 
axles of locomotives and tenders. This apparatus, principles are concerned, but the machine as actually under the direction of M. Forquenot, engineer-in: 
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ELECTRIC HOISTING APPARATUS AT THE PARIS EXHIBITION. 
CONSTRUCTED BY THE COMPAGNIE DE LA TRANSMISSION DE FORCE PAR L’ELECTRICITS, PARIS. 




















chief of the Orleans Company ; it was erected at the 
Paris works in 1883, and gave such good results that 
two other machines were constructed for the depdts 
above referred to by M. Ernest Polonceau. The 
principle on which this weighing table is based 
is illustrated by the accompanying diagram; on a 
platform a the object to be measured is placed ; 
the weight is distributed below through the standards 
placed at each end and terminating in knife-edges on 
the ends of the levers 6 and b!, which are supported 
at their centres by knife-edges resting on a solid 
foundation c; the inner ends of these levers } and b 


support a disc d, and transmit the load on the plat- | 
form a through a rubber diaphragm e to a liquid f 


contained in the receiver g, which is rigidly connected 
to the foundation c. Through the upper part of the 








| H 
9656 A 


receiver g passes a pipe connected with the close 
vessel A; the lower part of this vessel contains mercury 
into which is plunged a barometric tube /, and the 
column of mercury is forced more or less up this tube 
with the weight upon the platform; this weight can 
then be read off the graduated scale attached to the 
mercurial tube. 


















displacement necessary to counterbalance the effects;ing to one pair of platforms, and the recording 
of the locomotive passing over the rails. Fig. 7 shows | apparatus is all placed on the same side to facilitate 
a general view of one platform ; in this view it will be | observations, the pipes from the further set of receivers 
seen that the balancing levers are supported by knife- | being led across the pit, as shown in the plan, Fig. 5. 
edges in the centre of their length, and that the whole | On each of the pipes connecting the receiver with the 
arrangement is carried on a rigid cast-iron bedplate | mercury chamber, a stop valve (see Figs. 12 and 13) is 
resting on a masonry foundation. As will be seen | introduced to check any shock upon the more delicate 
from plan, Fig. 5, the various platforms are separated | parts of the apparatus. Before a locomotive is brought 
from one another by narrow spaces which are occupied | upon the table, these valves are closed, and the water 
with plate girders, the ends of which take their bear-| being held back serves as a rigid support to the 
ing on the wall formed at the inclosure to the pit con- | load; the valves being slowly opened by the hand- 
taining the apparatus. The receivers that transmit the | wheels (shown in Figs. 4 and 12), cause the column 
pressure to the mercury columns are of the form shown | of mercury te rise gradually until a balance is 
in the various figures, which show also the method| reached. As a precaution against these valves 
employed of anchoring them to the cast-iron frame | being left open when an engine is passed upon 
of the machine. The membrane which closes the | the table, the length of the mercury tube is extended 
| beyond the graduated limits, and terminates in a 
| cast-iron receiver, see Fig. 16. Any propulsion of 
Fig.3 | mercury through the tube arising from a sudden shock 
Bet | is thus arrested in the increased length of column and 

[-m | by the cast-iron receiver. Fig. 4 shows the way in 

=] <= | which the mercury columns are grouped in pairs for 
a the convenience of reading simultaneously the record 
| of the corresponding pair of platforms ; the glass tubes 
| are protected by wood casings fixed against the wall, 
a | and a graduated scale is attached to each tube ; these 
scales are marked off experimentally by adding weights 

| on the platforms increasing by 10 kilogrammes up to 
| 8 tons; the zero line of the scale corresponding to the 
| unloaded platform. This regulation once established, 
| any derangement arising from loss of liquid, or failure 
|of the membrane or from other causes, can be easily 
|ascertained by means of standard weights which are 
| provided for checking the apparatus from time to 
| time ; to prevent freezing up in winter a suitable fluid 
|is employed. Fig. 17 illustrates the general installa- 
- on one of these weighing apparatus in a locomotive 
| shed, 






































ELECTRIC HOISTING APPARATUS. 

| Tue Northern Railway of France Company have for 

| some time had in service at their goods station at La 
receiver is made of pure rubber .16 in. in thick- | Chapelle, some interesting electrical hoisting apparatus 
ness. It is kept in place by an iron ring bolted| which have been in operation a sufficient length of 
to the upper port of the receiver. This cast- | time to prove their efficiency and comparative economy. 
iron disc, which transmits the pressure to the | The first of them isa travelling winch used ae 
membrane from the ends of the balancing levers and | for handling freight in sacks such as grain, sugar, &c., 
the knife-edge that supports it,is 21.66in. ; this dia-|and which cannot be moved by hand except at con- 
meter was necessary in order to keep the strain on | siderable expense, the cost of piling 100 sacks on a 


| 


The weighing table exhibited and illustrated by | the membrane within 57 lb. per square inch, when the | space of 54 square feet amounting to 3d. a ton for 


Figs. 2 to 16 on the opposite page, is intended for regu- 
lating the distribution of weights in locomotives not 
having more than four axles; it comprises eight 
separate weighing platforms arranged in groups of 
four over each rail. These platforms are of varying 
lengths to accommodate the machine to different types 
of engines ; the length of the end platforms is 6 ft. 11 in., 
and that of the intermediate ones is only 3 ft. 11 in.; 
each of the platforms is built rigidly of plate and angle 
irons as shown at c, Fig. 2; on the upper plate of the 
platform the rail m is fixed, and at each end to the 
under side is secured a stirrup; these stirrups are 
strongly braced longitudinally by the rods e. The 
stirrups take their bearing on the bars f, which are 
connected to smaller stirrups g suspended by the hard 
steel faces h on the fixed knife-edges placed at the end i 
of the balancing levers. This arrangement of double- 
oscillating stirrups maintains the edie in a posi- 
tion of stable equilibrium while allowing the freedom of 





heaviest engines built by the company and the weights | labour. In order to reduce this cost a Megy travelling 
of which do not exceed 9 or 94 tons per wheel, should | winch was introduced in the sugar depét in 1881, but it 
be placed on the platform. Kept within this limit the | was found to work too slowly, and after prolonged 
tightness of the joints is easily maintained, and the | trials M. A. Sartiaux suggested the application of elec- 
column of mercury that corresponds under these con- tricity, the current being taken from the electric light 
ditions to a height of 70.87 in. for a load of 6000 kilos. | station at La Chapelle, some hundreds of yards distant. 
per wheel, is such that it can be easily read by the | The arrangement ultimately adopted was carried out 
observer. The upper part of the receiver, and the pipe | under the direction of M. Sartiaux by the Compagnie 
connecting it with the mercury chamber, are so | de la Transmission de la Force par |’Electricité, and 
arranged that any air contained in the water can be | the travelling winch is shown in the annexed illustra- 
easily separated ; without this precaution the read-| tion, which we reproduce from La Nature. Itisa 
ings on the mercury column would be incorrect. | small four-wheeled carriage running on a pair of I 
As is shown in Figs. 7 and 11, the central por- | iron rafters, the inner sides of which are packed with 
tion of the upper part of the receiver is formed | wood, as shown in the section. On this carriage are 
with a boss to reduce the range of movement in| two electric motors, one for giving motion to the 
the membrane and prevent it from being torn. ey 5 | carriage in either direction, the other for controlling 
and 6, and Figs. 12 to 16, show the arrangements of the | the hoisting and lowering gear. The motor for the 
pipes leading from the receivers to the mercury cham- | former purpose is driven in one direction or another 
bers; there are four sets of these, each correspond-| by the current, the movement of the armature being 
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transmitted to the wheels of the carriage through gear- 
ing. The armature of the second motor is connected to 
a wormwheel that drives a worm, on the spindle of 
which is a suitable chainwheel, over which the chain 
carrying the sacks is wound or unwound. A special 
dynamo is reserved for the service of the winch, and 
supplies a current at the terminals of the motors of 25 
ampéres and from 100 to 200 volts. The apparatus is 
put in movement by a double commutator connected 
to Maillechort resistances calculated to admit the cur- 
rent gradually to the motors. The current is brought 
to the winch by the strip of brass inserted in the face 
of the timber fixed on the inside of the iron beams that 
form the rail, as shown in the illustrations. Four men, 
including the fireman, driver, and dynamo attendant, 
are required ; these can build up a pile of 100 sacks in 
40 minutes, or can transport a load of 300 lb, a distance 
of 75 ft. in 35 minutes, including the return of the 
winch to the point of departure. The amount of saving 
over hand labour does not appear to have been esta- 
blished up to the present time. 

The second apparatus is an_electrically-worked 
capstan ; a system of hydraulically worked capstans 
was laid down at the La Chapelle station, in 1880, to 
replace horses in shifting wagons. In 1887 these were 
replaced by a new apparatus that comprised a two- 
cylinder compressing pump with differential pistons 
and a 44 horse-power engine ; two 37-ton accumulators 
giving a working pressure of 7101b. per square inch ; 
eleven Brotherhood engines and capstans, each giving 
a tractive effort of 1200 lb. at a speed of 2 ft. a second, 
and a system of mains 2000 ft. in length. Experience 
showed that the average work done by the capstans 
was only for very short periods, and that the total duty 
performed each day did not justify the continuous and 
costly working of the hydraulic machinery. The time 
occupied in moving each wagon was about as follows : 

Seconds. 
Hauling the wagon on to the turntable 20 
Rotation ... cis Sus a ao aw 6 
Hauling the wagon into position 10 
36 

During the daily period of eleven hours of work the 
capstan most frequently in use at La Chapelle is not 
in operation more than two hours, or about 16 per 
cent. of the whole time. Under these circumstances 
M. Sartiaux considered that an economy would be 
effected by using electricity, and the Société de la 
Transmission de la Force par |’Electricité was accord- 
ingly invited to instal an electrically worked capstan 
to be driven by accumulators. The conditions imposed 
were a tractive effort of 880 Ib. at a speed of 59 in. a 
second, corresponding for a capstan 15.75 in. in dia- 
meter to 7) revolutions per minute ; they were also to 
be so constructed that the speed could be reduced from 
70 to 12 revolutions, by reducing the current from 200 
to 100 volts. 

The arrangement is shown in the second illustration 
on the preceding page, where it will be seen that it 
consists of a motor with two armatures, on each end 
of the spindle of which is a bevel wheel gearing into 
a large horizontal wheel that is fast on the vertical 
shaft that carries the capstan head. The apparatus is 
set in motion by means of a pedal acting on a special 
commutator designed by M. Hillairet, and by means 
of which varying currents can be passed through to 
the motors, giving a corresponding variation in speeds 
and tractive efforts; by means of this commutator 
the use of variable resistances is avoided. As will 
be seen, the working parts are inclosed in an iron 
casing sunk in the ground; this case is mounted on 
trunnions, so that the case can be inverted for ex- 
amination. Current is supplied to the motors from 
a battery of 105 accumulators, each consisting of seven 
plates, four of which are positive and three negative ; 
the total capacity of each ceil is about 250 ampére 
hours or 7 ampére hours per gross kilogramme of 
battery. The inclosing vessel is of glass cemented to 
an iron frame. Capstans of this type have been 
worked for a year at La Chapelle with considerable 
success, and for the average day’s work it is only found 
necessary to charge the accumulators once in two days; 
the current at the accumulators is about 210 volts. 
The installation appears to give more ceonomical 
results than those worked by hydraulic power. Both 

_winch and capstan were exhibited by the Northern 
Railway Company at the Exhibition 





ROLLING STOCK FOR SECONDARY 
RAILWAYS. 

In dealing recently (vide page 327 ante) with the 
Belgian exhibits of rolling stock at the Paris Exhibi- 
tion, we mentioned that the Société Nationale de 
Chemins de Fer Vicinaux, of Brussels, showed an in- 
teresting collection of stock suitable for narrow gauge 
secondary railways or steam-worked tram lines. Of 
this stock we this week illustrate two examples, our 


engravings on page 635 showing a composite carriage | },, 


and those on page 630 a second- 


for a metre gage line, 
The first-named 


class carriage for a similar railway. 


vehicle was constructed for the Société Nationale de 








Chemins de Fer Vicinaux by the Société des Ateliers de 
Construction, Malines, while the second-class was built 
by the Société Internationale de Braine-le Compte. 

As will be seen on reference to our engravings, the 
underframes of the two vehicles are identical, the 
details of the construction being best shown in Figs. 5 
and 6 on page 630. The underframes are wholly of 
iron, the sole-bars and headstocks being 8 in. by 
3.15 in. by 0.39 in. channel bars, while the transverse 
bearers and longitudinals are also of channel section, 
and are 6.9 in. by 2.48 in. by 0.39 in., and 2.28 in. by 
1.14 in. by 0.28 in. respectively. As will be seen from 
the section Fig. 7, page 630, the channel bars forming 
the longitudinals are placed above the transverse 
bearers with their flanges turned downwards. The 
length of the underframe over headstocks is 20 ft. 10 in., 
and the width between sole-bars is 5 ft. 1.2 in. The 
vehicles are each mounted on four wheels 23.62 in. in 
diameter placed at 5 ft. 10.8 in. centres, each wheel 
being fitted with a brake block operated by a screw 
worked from one of the end platforms. 

The body of each carriage is 15 ft. 9 in. long exclu- 
sive of the covered end platforms, and 7 ft. 7.3 in. 
wide outside. Inthe case of the composite carriage, 
illustrated on page 635, this body is divided into two 
unequal compartments, one accommodating six first- 
class and the other sixteen second-class passengers. 
The first-class seats are cushioned, while the second- 
class seats are made with open laths like garden seats, 
and are of very comfortable form. In the second-class 
carriage, illustrated on page 630, the body forms one 
large compartment with seats for twenty-four pas- 
sengers. 

In both the vehicles access to the compartments is 
obtained from end platforms, which are protected by a 
prolongation of the roof, and which are provided with 
end rails and side gates as shown, so that they afford 
safe standing accommodation. In the second-class 
carriage there is a through central gangway, while in 
the case of the first-class compartment of the composite 
carriage the gangway is placed to one side of the 
centre so as to give seating accommodation for four 
passengers on one side of it and two on the other. It 
will be noticed that in the second-class carriage and 
the second-class compartment of the composite car- 
riage the backs of the seats are made shorter than the 
seats themselves, thus facilitating the passage along 
the gangway of persons carrying parcels, &c. 

The rolling stock under notice is fitted with central 
buffers and with draw-gear placed below the buffers, 
as shown by Figs. 2 and 4 on page 635, and Figs. 5 
and 6 on page 630. The drawbars are con- 
tinuous, and they are provided at each end with a 
cross-beam, one end of this beam carrying a draw- 
hook, and the other a screw coupling. A double 
coupling between the carriages is thus obtained. An 
extension of the end platforms over the central buffers 
and the provision of gates in the end handrails enables 
intercommunication to take place throughout the train. 

We shall in future issues illustrate further examples 
of this interesting class of rolling stock. 





THE SCIENCE AND ART DEPARTMENT. 
To THE EpItoR OF ENGINEERING. 

Sir,—In case any one should imagine that the purpose 
of my recent letter was to blame those who work for the 
Science Department during the evening while working at 
their business during the day, I hasten to disabuse their 
minds of this idea. Such men are to blame; but it is not 
at this stage the business of teachers to interfere in this 
matter. What I am principally concerned with at the 
present time is to show first that Parliament votes quite 
sufficient money to pay fair wages for teaching, but that 
a very great yy of the sum is devoted to what is 
euphemistically called ‘‘ administration ” and mere exa- 
mining. 

Where any business is going on, the first care of those 
to whom it belongs is to get those in as workers who 
thoroughly understand its working, and these are paid 
the highest, but exactly the contrary principle is in opera- 
tion under Colonel Donnelly. Mere clerks receive 7500. 
for making up the pay sheets, while those who do the 
work for which the department was created and the 
money voted, receive an average of 28/. perannum. The 
most suecessful teachers peers the department consider 
examinations of very little account ; they take care the 
teaching is excellent, while any examining work they 
relegate to the lowest and poorest paid of their staff. 
Not so, however, is it with the P scat water Three 
weeks’ evening work of examining they pay at the rate of 
200/. for first examiner, and 60/. for assistant examiner. 
while a 28/. average is considered quite sufficient for a 
whole session’s work of the more important teaching. 
Educate the country in science, says Parliament. No, let 
me drill them, says Colonel Donnelly ; let me still con- 
tinue to examine them. Twenty-eight pounds for twelve 
months of teaching and 200/. for three weeks’ drill. Poor 
Colonel Donnelly! it is the result of his early belief in 
the 1s. a day for the private. He thinks the teacher a 
poor private and the examiner his officer. 

I suppose it is in accordance with Colonel Donnelly’s 
idea of the eternal fitness of things that 40,000/. should 
spent on clerks ; and other fabulous sums should go to 
examiners (officers), while a paltry 73,000/. goes to the 
teachers (privates). Out of a total of 460,000/. we get 
about 100,000/. worth of education, Where the Goyern- 





ment is concerned one does expect a deal of waste, but 
one seldom finds all this quantity of sack for the one poor 
half-penny worth of btuedl 

And yet it should not be forgotten that the whole of 
the 460,000/. could be made available for teaching and 
teaching only. Many men--our locomotive superinten- 
dents for examples—have a very much greater number of 
men than all the teachers of the country under their 
charge without spending so large a proportion on pay 
clerks and inspectors to see that the work is done. Fancy 
what would be said to any locomotive superintendent if the 
wages of his pay clerks were to the wages of his workmen 
as4isto7. And yet there are many successful teachers, 
principals in our colleges, who could direct and appoint a 
thousand men as teachers, just as easily as a locomotive 
superintendent can the 3000 or 4000 men under his charge. 
And why could not a scientific man, a good administrator, 
who is acquainted with the requirements of the industrial 
world, and therefore fitted to appoint persons on whom he 
could depend to give proper instruction, do this, without 
this ceaseless examine, examine, drill, drill, drill, which 
is so wasteful and useless in its results? What a splendid 
army of teachers could be got if all the money was avail- 
able for teaching purposes. How finely the country would 
be studded with technical training centres for the sum of 
460,000/. Yet we are content to allow a company of drill 
masters set us mere tasks and eternally examine, while 
the majority, the great majority, of teachers work for less 
than 28/. a year. 

Yours truly, 
Gro, HALLIpay. 





ENGINES AND BOILERS AT THE EDIN- 
BURGH EXHIBITION. 
To THE EpiToR OF ENGINEERING. 

Sir,—As this Exhibition will probably bring together 
an interesting collection of steam boilers, locomotives, 
and steam engines, it would be very desiraable if some 
exact experiments were made on them by an independent 
committee of well-chosen and competent men. Such a 
project, if carried out, would result in a valuable collec- 
tion of facts, which when collated are worth much more 
than opinions. It is a great pity nothing similar experi- 
ments to the made at the Diisseldorf and Antwerp Exhi- 
bitions was undertaken with the splendid collection of 
boilers and engines at Paris. A great many exhibitors 
would willingly have agreed to such testing of their ma- 
chines. In no case, of course, should it have been forced 
upon them, but their assent or dissent first ascertained. 

The proposed experiments for engines and boilers ought 
to be perfectly distinct, and the water should be taken in 
all cases. The committee might buy, say, 50 or 100 tons 
of coal, of some well-known standard quality, and after 
well mixing, to insure uniformity, use it for every boiler, 
so that all the fuel would be practically the same. 

he expense need not be great, and some small contribu- 
tion to help might perhaps be charged to the exhibitors. 
It would be well if the proposed committee were selected 
from those not specially connected with the trade, as it is 
undesirable that the heads of one firm should test appa- 
ratus supplied by another. 

As for boiler tests, there would be little difficulty in 
letting the steam escape through a cock. The gases of 
combustion should, of course, be analysed, and care taken 
to obtain all the facts as to temperature of products, &c. 
The amount of smoke could be noted in some cases if 
desired. 

With the steam engines there would probably in certain 
cases be difficulty in absorbing sufficient power in the 
Exhibition, but with the permission of the committee 
similar engines to those exhibited might perhaps be ex- 
periment pe if not too faraway. ‘Trusting to have 
your powerful assistance in this matter. 

November 25, 1889. - B. Donkin, Jun. 

[We much hope that Mr. Donkin’s suggestion may be 
carried out.—Ep. E.] 





EXPENDITURE ON LOCOMOTIVE AND 
ROLLING STOCK. 

: To THE Eprtror oF ENGINEERING. 

Sir,—With reference to the statement which appeared 
in your issue of the 8th inst., page 541, and to the objec- 
tion (in the issue of the 22nd inst.) by the Manchester, 
Sheffield, and Lincolnshire Company to the figures 
shown for that company (the Lancashire and Yorkshire), 
I also find that the information relating to this company 
is not correct. Apologising for troubling you, 

Tam, yours truly, 
F. Arrock, Superintendent. 
Newton Heath, near Manchester, Nov. 26, 1889. 








FORMULAS FOR MODEL EXPERIMENTS. 
To THE EprToR OF ENGINEERING. 
Srr,—Whether a propeller works in water or air the 
following important laws will hold: If a model propeller 
driving a boat or model of a ship is found to yield a cer- 
tain efficiency, then a large propeller, case 5 on a large 
ship, both being enlargements of the model, will yield 
exactly the same degree of efficiency, when both ship and 
propeller are driven at corresponding speeds. 
ose conversant with naval matters and with the 
works of the celebrated Froude, are acquainted with his 
theorems concerning ‘‘ corresponding — for similar 
ships,” and the new term ‘‘corresponding velocities for 
similar propellers ” is a deduction from that. The proof 
being as follows: 
Sinilar ships, with dimensions D and d are said to move 
with corresponding speeds S and s, when 
i D 
8 ‘@’ 
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in which case the relation between the resistances R and 
r of the ship is 

R_D*_Q 

r @ @ 
where Q and q signify the volumes or displacements of 
the ships in question, but similar areas attached to similar 


bodies are proportional to the square of the lineal dimen- 
sions. Thus, if A and a denote the similar propellers we 


* +-(2)-Q-@t 2 


If, further, V and v signify the velocities of the points 
of effort of the respective propellers, the thrusts of these 
propellers may, as a close approximation, be represented 
as functions of A V2 and av? (even if the thrusts vary 
with a somewhat higher power of the velocities). For 
water propellers the thrusts may be considered propor- 
tional to, and for air propellers equal to, the resistances 
of the ships, wherewith we obtain : 








AV? 
ar r 
from which 
v2 a R 
= x A 
a" A r 
but 
a_(r\s 
x=(R)" 
whence 
Vv? fr z. R 
a R r’ 
or 
Vif R\A 
y r ? 
and 


te 


the two important equations thus become : 


ame( Ty .. @ 


v=r( ® \A ae! 


When, therefore, a model propeller, able to overcome 
the resistance 7, with an area a, and a velocity v in some 
point—for instance, in the circumference—is found, then 
a propeller, able to overcome the resistance R, will have 
an area A, with a speed V in a corresponding point, just 
as given by the formulas (1) and (2), but as the conditions 
are more favourable for the larger of the two similar pro- 

ellers, the introduction of coefficients is necessary. 

Vhen the formulas are used for air propellers, it does not 
matter much if the ships exactly move with correspond- 
ing speeds or not, because these speeds are very small in 
comparison with those of the points of effort of the pro- 
pellers. 

The rule for finding the power required for a large 

ropeller, from that required for the model, is as follows : 
Tr the model yields a thrust of p pounds per effective 
horse-power at a certain speed of s, and there is required 
a thrust of P pounds at a corresponding speed 8, then the 
horse-power required by the large propeller is given by 
the formula . 


8 
When the large ship has a speed less than the correspond- 
ing speed, the horse-power required will also be reduced. 

Suppose, fur example, it is required to construct an 
auxiliary propeller for a sailing ship of 1000 tons cisplace- 
ment, having a resistance of 1000 Ib. at about four knots, 
then R=1000, but to find the area, revolutions, and power 
required for a larger propeller, a model experiment, from 
which a, v, 7, and the efficiency can be obtained, is neces- 
sary. 

Experiment showed that a two-bladed air propeller 
(4.5 ft. in diameter, 3.5 square feet area, pitch two-thirds 
of the diameter) driven by the power of one man up to five 
revolutions per second, gave a light boat a speed of about 
7 ft. per second ; the resistance of the boat, or thrust of 
the propeller, being nearly 101b., and the power of the 
man, as far as this could te measured, about one-fourth 
horse-power. When the boat was not permitted to move, 
the thrust only increased to 10.5 Ib. or 11 lb. To obtaina 
further increase in thrust, would have required a larger 
propeller with reduced pitch. Used as a unit, this pro- 

peller gave 10 lb. by one-fourth horse-power, or 40 lb. per 
sect The area A of the large propeller now 4 
comes : 


A=a (+)! = 3.5 (sr)! =75 square feet ; 
r 10 


and as the area of the model propeller is 4.6 of its disc 
area, the same must be the case with the large similar 
propeller, whereby its diameter becomes 20 ft. The speed 
in the circumference of the model propeller, at 5 revolu- 
tions per second, was 70 ft., and hence the corresponding 
velocity for the larger becomes : 


V=ve (=)! =70 Ca) = 150 ft. per second, 
r 10 


which corresponds to 2.4 revolutions per second. As 
in the above example the thrust of the model was 40 lb. 
per horse-power, the power required to drive the larger 
propeller with a thrust of 1000 Ib., is: 


and 


“Horse-power =P e- 
p 


—— X —. = 25x 2.15=53 horse-power, 
8 





S and s being the corresponding speeds. But as the 
larger ship is to move at a speed of 4 knots only, or less 
than half of the true corresponding speed, the power 
required would be much less, or about 35 horse-power. At 
lower speeds the thrust becomes a little higher in proportion 
to the power; but the efficiency decreases when the speed of 
the ship is decreased, and the model, which was chosen in 
want of a better, is not quite adapted for its purpose. 

Referring to a letter in ENGINEERING of October 11, in 
which the influence of the larger area was taken in con- 
sideration, by means of the area exponent 1.11, and also 
on account of the resistance of the air increasing in a 
higher ratio than that of the square of the speed ; it will 
be seen that the larger propeller does not want the size 
determined by the formula. (Taking the area exponent 
in consideration we obtain 


A,bH= () 3 A,=16, 


and as each unit in A, is 3.5, the area becomes 56 square 
feet, and the diameter 18 ft.. and the increased resist- 
ance, at higher speeds, decreases area and diameter still 
more). Indeed, 2.5 revolutions per second would scarcely 
be obtained with a diameter greater than 17 ft., anda 
power lying between 25 and 30 horse-powers. 

Some years ago an experiment was undertaken from 
the present Royal Dockyard with a propeller 20 ft, in 
diameter and 150 square feet area distributed on four 
ordinary sails. At from 50 to 52 revolutions per minute 
it gave a big launch of 5 tons displacement an average 
speed of 7 knots for 9 indicated horse-power, by sailing in 
acircular path in a breeze of about 18 ft. per second ; 
straight against the same, the speed was reduced to 
6 knots. Thice-cnnttacs of the winds augment the thrust 
of an air propeller; in other words, the energy of the 
natural wind is taken up. Stopping the boat and 
running the propeller at 49 revolutions per minute, the 
thrust became 240 lb. in calm weather for 7.3 indicated 
horse-power ; this propeller was, as afterwards proved, 
much too large in proportion to the power, and the revo- 
lutions too slow to create a proper rarefaction on the rear 
side of the sails, the result Rous therefore much inferior 
to what afterwards was obtained. This propeller, there- 
fore, could not be used as a unit. 

To prove that model and real-sized propellers are exactly 
of the same efficiency, when constructed and used in 
accordance with the formulas, it should be remembered 
that in accordance with equation (2) : 


ves (2) is (2) Pm ing tg 
v r d v a 


which shows that the square of the velocities V? and v? of 
similar points in the propellers are proportional to the 
lineal dimensions D and d, but considering the pressures 
approximately to follow the same law, then these pressures 
on the unit arca are also proportional to the lineal dimen- 
sions, and when, further, the ships move at corresponding 
speeds ‘standing in the same ratio to each other as the 
corresponding velocities of the propellers in similar points, 
then the resultant winds, or currents in water, will have 
exactly the same angles of incidence on a model and full- 
sized boat. If, therefore, the efficiency is expressed as a 


function f(a, ¢, d, e) of theareaa, the angle of incidence 


¢, the diameter d, and the effect of the resultant winds or 
currents e, then this function is the same for model and 
boat ; the one function is the perspective of the other. If, 
therefore, under these circumstances the model delivers a 
certain thrust in proportion to the power, then the large 
propeller will have exactly the same ratio between thrust 


and power. 
A=a(4)i . a ee 
r 


The formulas 
Var (= ) (2) 
r 


are of the utmost importance in comparing similar pro- 
pellers, moving at corresponding speeds with each other 
(coefficients to these formulas can only be gained through 
experiment). It may also be mentioned that nature 
corroborates the formulas in question; if, for instance 
the tails, which are the propellers for fishes, are measured 
on species belonging to the same genus, then formula (1) 
is followed with accuracy, in which case formula (2) 
also must hold. In the case of birds the wing area and 
the body weight can be measured with accuracy, and com- 
paring the horizontal speed of a bird’s wing with the 
revolving speed of a propeller’s blade, the weight of the 
bird is overcome salient to the water resistance of a 
ship. Thus R and r are only to be replaced with 
the respective weights of the birds. Let us com- 
= two swimming birds, the dimensions of the first 
yeing twice the dimensions of the second, and therefore 


and 


their weights as 2? to 1, or R.. 8; the feet or wing area 


of the larger is then (® \§ = 8! = four times that of the 
1 


smaller ; but wings four times larger can only support an 
eight times greater weight when they are flapped with 


gt = 1.4 times greater velocity, because 4 x (1.4)? = 8 
and to secure the same angle of incidence the horizontal 
speed of the larger bird must also be 1.4 times greater 
poe the speed of the smaller; conclusions which are 
borne out in nature. * 

Investigators maintain that the forward speed of a bird 
is about ten times the vertical up-and-down velocity of 
the points of effort of the wings, what gives an angle of 
incidence of 6 deg. for the resultant wind. Now a large 
wild swan, with a wing area of 7 square feet, weighs 34 lb.; 





and as it is only during the down stroke that the wings 





yield a thrust greater than the weight to be overcome, the 
total thrust including the horizontal body resistance, will 
make up together perhaps a total of 45 lb. to 50 lb. But 
the reaction from the windward side is only ;}sth of this, 
therefore the thrust of the wings must result from the 
rarefaction on their top sides. When the wings are 
flapped the centrifugal force is the principal agent in 
producing a rarefaction ; when the wings are kept steady, 
it is the suction from the wind passing the front edges of 
the wings, so the rarefaction is produced exactly im the 
same manner as behind a close-hauled sail, as explained 
in ENGINEERING, October 11. The thrust from the web 
feet to overcome the water resistance when a swan swims 
is probably not more than one-eighth or one-tenth of the 
thrust of the wings, and yet the area used in the air is 
only 27 times the area used in the water, thus showing 
that the size of the area has no connection with the 
relation between the specific densities of air and water. 
In fact the action of a propeller on a fluid is that of 
making a rarefaction in Pout of itself, and if this had 
been properly understood, part of what has been written 
in the text-books on the propulsion by sails and _pro- 
pellers, would have been otherwise treated of. What 
should have been called ‘‘the rarefaction,” and considered 
as essential for the action of a propeller, has been called 
“the slip,” and until lately Pon. considered as a loss. 
Yours obediently, 
H. C. Voer. 

Aagade No, 4, Copenhagen, Denmark, Nov. 5, 1889. 


RADIAL VALVE GEARS. 
To THE Eprror oF ENGINEERING. 

Sir,—This paper read by Mr. J. R. Smith, and of 
which the first portion appeared in your last issue, mis- 
represents the facts in connection with Bremme’s valve 
gear, and as the author hazards a wrong and. unjust 
opinion on my rights and claims, I may be entitled to 
make the following comments: 

If Mr. Smith will read with ordinary care my publica- 
tions on the subject and also my patent specification, he 
will find that my claim consists in an eccentric-rod used 
as a lever of the first order and guided by a radius-rod 
which may be located on either side. My specification 
concisely but clearly, and in accordance with the require- 
ments of the patent law in force up to 1883, describes this 
arrangement without tying me down to any special 
location of the radius-rod, which is an easily understood 
detail, determined by circumstances and at the option of 
the engine builder, Successful marine engines have been 
built with the radius-rod downwards, and if you deem it 
worth the while, I shall be glad to send the drawings for 
your inspection. On examining the design published as 

Wyllie’s, from which Messrs, T. Richardson and Sons 
built a number of engines, Mr. Smith will find that the 
radius-rod is virtually downwards. 

The point raised by Mr. Smith on the location of the 
radius-rod is a mere quibble which the present state of 
the patent law renders ineffective. 

As I am not tied down, as alleged, to any particular 
location of the radius-rod, and as Mr. Smith admits that 
I have first shown the radius-rod attached to an eccentric 
lever of the first order, and further, as Mr. Marshall 
acknowledges these facts by becoming licensee under my 
patent, which claims the use of this gear in combination 
with valves of any desired description, it is obvious that 
the gear cannot rightly be called Marshall’s, and unless 
Mr. Smith makes this correction, his paper as an historical 
record, is of no public use. 

Respecting the strains in this gear Mr. Smith should 
read my letter on page 609 of your last issue and other 
letters. 








Yours truly, 


November 25, 1889. Gustav A, C. BremMe. 








Roya InstirutT1ion.—The Christmas lectures (adapted 
to a juvenile auditory) will this year be given by Professor 
A. W. Riicker, F.R.S. (Professor of Physics in the 
Normal School of Science and the Royal School of 
Mines), on “ Electricity.” They commence on Saturday, 
December 28, 

CANADIAN Raitways.—On the Brockville, Westfort, 
and Sault Ste. Marie line ground will be surveyed and con- 
struction work possibly done this winter between West- 
port and Sharbot lake, 19 miles, so as to connect with 
the Canadian Pacific Railway. <A contract for grading 
30 miles of the Manitoba and South-Western line, from 
Winnipeg to the Minnesota boundary, has been awarded 
to Messrs. Sinclair and Flannigan. Grading on the 
Manitoba and South-Western line began October 16. 
This line is to connect at the boundary with a line run- 
ning from Duluth. The line will, it is expected, be com- 

leted next summer. The Waterloo Junction line is to 

at once located to Elmira, and construction will 
possibly be commenced next spring. 





Tue “Vesvuvivs.”—Tests of the United States dynamite 
cruiser Vesuvius have proved successful, in respect of 
speed, while the guns were fired fifteen times in seventeen 
minutes, instead of thirty minutes, the limit of official 
requirements. Ona 2} knot course the Vesuvius attained 
an average speed of 21.646 knots per hour, and at one 
time she was going at the rate of 22.947 knots per hour. Her 
three gun tubes of 104 in. diameter will carry shells con- 
taining each 200]b. of explosive gelatine and dynamite to 
a distance of more than a mile. The compressed air 
reservoirs are only required by contract to maintain a 
pressure without re-pumping sufficient to discharge fifteen 
shots—five from each gun—to this distance; but at a 
recent trial it would have been practicable to discharge 
additional shells, as the air pressure, which started at 
2000 lb. per square inch, had only been reduced to a little 
over 1200 Ib. 
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NOTICES OF MEETINGS. 

INSTITUTION OF CiviL ENGINEERS. — Students’ meeting, Friday, 
November 29th, at 7.30 p.m. Paper to be read: “Principles of 
Iron-Foundry Practice,” by G. H. Sheffield, Stud. Inst. C.E. Mr. 
John Donaldson, M. Inst. C.E., in the chair. Ordinary meeting, 
Tuesday, December 3rd, at 8 p.m. Paper to be further discussed : 
‘* Water-Tube Steam-Boilers for Marine Engines,” by Mr. John I. 
Thornycroft, M. Inst. C.E. Paper to be read, time permitting: 
“On the Triple-Expansion Engines at the Owens College, Man- 
chester,” by Professor Osborne Reynolds, F.R.S., M. Inst. C.E. 
At this meeting the first ballot for members for Session 1889-90 
will be taken. Students’ visit, Friday, December 6th, at 7 p.m. 
The Electric Light Installation of the Great Western Railway, at 
Paddington (assemble at the Electrician’s Office), and afterwards 
proceed to the Locomotive Running-Sheds, at Westbourne Park. 

Society OF ENGINEERS.—Monday, December 2nd, at the Town 
Hall, Westminster. A paper will be read on “ Fox’s System of 
Solid Pressed Steel Wagon Frames,” by Mr. Perry F. Nursey, past 
president. The chair will be taken at 7.30 p.m., precisely, 





GEoLoaists’ Association, LoNDoN.—Friday, December 6th, a 
conversazione will be held in the library of University College, 
Gower-street, W.C. The conversazione will open at 8 p.m. (morn- 
ing dress). 

PuysicaL Society.—Friday, December 6th, at 5 p.m. ‘The 
Electrification of a Steam Jet,” by Mr. Shelford Bidwell, F.R.S. 
“Notes on Geometrical Optics,” Part II., by Professor S. P. 
Thompson. ‘‘On the Behaviour of Steel under Mechanical 
Stress,” by C. H. Caras Wilson. ‘‘ On a Carbon Deposit in a Blake 
Telephone Transmitter,” by F. B. Hawes. 

Civin AND MECHANICAL ENGINEERS’ Soctety.—Wednesday, De- 
cember 4th, at the Westminster Palace Hotel, Westminster, when 
the President, Mr. Hy. Adams, M.I.M.E., M.1.C.E., will deliver 
his opening address. 
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OUR NAVY. 

THE placing of the contracts by the Admiralty 
of the four new first-class battle-ships, included in 
this year’s programme, and the launching of the 
cruiser Blake at Chatham, renders the last few 
days a somewhat memorable period in the history 
of our Navy. Both the battle-ships and the cruiser 
are larger and more powerful vessels than any of 
their class which have preceded them. 

We have in these columns so fully dealt with the 
design of the battle-ships, that it is needless to go 
into details at the present time, although a few 
words of comparison may not be out of place at the 
present time. 

The leading elements of design in these monster 
ironclads are as follows : 


Length 380 ft. 
Beam Sa ae ss 
Mear: draught 26 ft. 8 in. 
Displacement... ae 14,150 
LH.P { Natural draught _.. 9,000 
vee’* —° Forced a Lis 13,000 


Chief armament ... { Four 67-ton guns 


Ten 6-in, Q.F. guns 

These ships are to steam 16 knots with natural 
draught and 17.5 knots with forced draught. There 
will be a total weight of armour of 1100 tons. 

In a later part of this article we give a few par- 
ticulars of some of our earlier ironclads, and our 
readers will see that these are the largest war 
vessels yet designed for the British Navy, and their 
completion will once more put us first in the list 
of nations as the possessors of ships of the greatest 
displacement. Hitherto Italy has held pride of 
place in that respect. The Italia and Lepanto 
displace about 13,900 tons each, whilst our own 
Inflexible, up to now our largest completed war 
vessel, is but 11,880 tons. Even the Nile and Tra- 
falgar will displace but 12,500 tons when completed. 

These figures refer to mere weight, and it would 
be invidious to compare our own side-armoured 
vessels with the unplated hull of the Italia or 
Lepanto. It must not, however, be supposed that 
because the Italian vessels have no outside protec- 
tion that a considerable amount of the constructor’s 
available capital—i.e., displacement—has not been 
devoted to armour-plating. This, however, has 
always been worked inside in the shape of decks, 
gun positions, protection to openings, ammunition 
hoists, &c. 

It would, however, carry us too far were we now 
to enter into the armour question. Those who 
wish to do so cannot do better than refer to the 
very exhaustive paper by Mr. White which ap- 
peared in our issues of April 12 and 19 last. 

Two of these monster armour-clads go to the 
Tyne, Palmer’s, of Jarrow, having the hardihood to 
tackle a brace. The Clyde as represented by J. and 
G. Thomson, will build a third, whilst the fourth 
will be constructed on the Mersey by Lairds, of 
Birkenhead. It is to be hoped the loss on these 
contracts will not be very large, for we know that 
builders always do lose by Admiralty work. 

Although the new ships are so large in dimen- 
sions it will be seen that in weight of heavy arma- 
ment they are quite moderate. This is one of the 
points about which a very brisk discussion ensued 
when the designs were considered, and recent 
events have shown the wisdom of not going to 
extremes in the matter of weight of guns. The 
110-ton guns of the Victoria have not both given 
entire satisfaction. This, no doubt, is putting the 
case very mildly, which we consider preferable to 
going to the opposite extreme—a course which, 
by the way, we cannot wonder at some of our con- 
temporaries following, when we remember the 
obstinate, and more than unfair policy of the Ad- 
miralty in trying to keep the public in the dark in 
these matters, 





The new ships will each have four 67-ton g ns, 
and would have been armed with even lighter 
weapons had not that size already become standard. 
It is claimed by the advocates of lighter ordnance 
that with increased energy of projectile, due to 
improvements in powder and design of gun, the 67- 
ton gun will do all that will probably be required 
of it in battle ; at any rate in the compromise of 
armament as well as of armour, the designer can 
only select what appears the most advantageous 
combination as matters stand at present ; if matters 
can ever be said to stand at all in the science of 
warship design. 

In the British Navy there are six 110-ton guns ; 
two in the Benbow, two in the Sanspareil, and two 
in the Victoria. One of the latter is to be taken 
out and repaired. The Italians have seven vessels, 
each carrying four guns of 100 tons or over. In 
the matter of number of heavy guns, therefore, we 
must play second fiddle, a position we may probably 
accept with contentment and even satisfaction. 

In the matter of speed our new vessels will not 
‘* break the record” for battle-ships. The natural 
draught speed will be, if the exact estimate be 
reached, 16 knots, although they will be tuned up 
to 173 knots by the doubtful expedient of forced 
draught. The Lepanto, sister-ship to the Italia, 
did on her trial 18.38 knots. It is, however, a 
question whether we are to admit the Italia and 
Lepanto into the category of battle ships. There 
are many who say that, with their unprotected 
sides, they are no more than inflated cruisers with 
big guns, and could never stand up to a side-plated 
vessel for ten minutes. This problem, however, 
brings us on to the armour question again, which 
we must avoid. The later Italian vessel, the 
Sardegna, 13,251 tons, now building, will have a 
speed of 19 knots, but has only 67-ton guns, of which 
she, like our own new designs, is to carry four. 
Her additional speed is obtained at the expense of 
protection. She, however, will carry 1200 tons of 
coal, whilst the complement for the new designs is 
900 tons. The Italia’s coal supply is 1650 tons, 
which gives her a radius of action of 8900 miles at 
10 knots. At the same speed the new designs 
will steam 5000 knots only. 

We must, however, leave these important ships 
for the present, and turn to the hardly less interest- 
ing vessel launched at Chatham last Saturday, and 
christened the Blake by Lady George Hamilton. 
She is the first of the pair of protected cruisers 
which were announced in the programme of ship 
construction put before the House of Commons by 
the First Lord of the Admiralty in 1888. 

These vessels—the sister ship is the Blenheim, 
now under construction at the Thames Iron Works 
—have been designed by Mr. W. H. White, the 
Director of Naval Construction and Assistant Con- 
troller; and bid fair to prove themselves most 
admirable examples of the science of warship 
design. 

The following are the chief elements as set forth 
in the official publications : 


Length 

Breadth _... a 

Displacement (about)... oa ‘ 

Speed (with full coal supply) on mea- 
sured mile Re ae 7 a 22 knots 

Speed at sea (continuous steaming) ... ; ae 

Radius of action : 
At 10 knots about 


375 ft. 


65 ,, 
9000 tons 


15,000 ,, 
3,000; 

The length of 375 ft. is the measurement between 
perpendiculars, for ‘‘ over all” the vessel will be 
little short of 400 ft. The figures above given will 
convey a good idea of the way in which our cruisers 
are advancing in size, but we should have to quote 
monetary details to give an idea of the correspond- 
ing advances in costliness. These details, however, 
we will leave for the present. 

Our first ironclad, the Warrior—which, by-the- 
by,was described as a frigate—was 380 ft. long and 
58 ft. wide. The Northumberland and Agincourt, 
which followed the Warrior, were 400 ft. long and 
59 ft. wide, the tonnage being 7000 tons burthen, 
which is equivalent to about 10,600 tons displace- 
ment. The five masts, three having yards, with 
which these vessels were originally fitted, gave 
them a most imposing appearance, such as we 
look for in vain in our modern _battle-ships, 
with their single military mast and top, stand- 
ing up in them like a stunted flag-pole stuck 
through a band-box lid. The Northumberland 
class were the longest battle-ships we have built, 
for in the Fury design (now Dreadnought) the 
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length was reduced to 320ft., with 63 ft. 10in. 
beam, a length which was retained in the Inflexible, 
although in the latter vessel the beam was increased 
to 75ft. In the Nile and Trafalgar we have gone 
up again in length to 345ft., with 73 ft. beam, 
whilst the new first-class battle-ships of this year’s 
programme are to be, as already stated, 380 ft. long 
and 75 ft. wide, the displacement being 14,150 tons. 

These, however, are battle-ships, but if we turn 
to cruisers we find the Blake to exceed all vessels of 
the same type which have preceded her, including 
the Orlando class, of which we have built so many 
examples, were 300 ft. long and 56 ft. wide, the dis- 
placement being 5600 tons, and it is only the Im- 
périeuse and Warspite amongst the armoured 
cruisers that at all approach the Blake and Blen- 
heim in dimensions. These vessels are 315 ft. long 
and 62 ft. wide, and have a displacement of 8400 
tons. 

All these ships, however, differ from the Blake 
in the notable particular that they have more or 
less side armour, whilst the latter vessel has no 
plating designed solely for protection other than 
that worked into her deck. If we turn to the list 
of previous vessels which come into the same cate- 
gory, we find the Leander and her numerous sisters 
300 ft. long and 46 ft. wide, with 4300 tons dis- 
placement. The Shah and Inconstant alone ex- 
ceed them in dimensions in this class, the latter 
having a length of 337 ft., a width of 50 ft. 3 in., 
and a displacement of 5780 tons, whilst the Shah 
is 4 ft. shorter, 1 ft. 9 in. wider, and 6250 tons dis- 
placement. 

Turning to the French Navy we find amongst the 
unarmoured ships the Alger, now in course of con- 
struction, which is described as a_ frigate-built 
cruiser. She is built of steel and has a protected 
deck running fore and aft. She is 346 ft. long by 
45 ft. 3 in. neg and is 4160 tons displacement. 
The Cecille, launched in 1888, is 378 ft. 9 in. long 
and 49 ft. 3in. wide. Her displacement is 5766 
tons. The Tage, also a deck-protected frigate-built 
cruiser, is 390 ft. long, 53 ft. 8in. wide, and of 
7045 tons displacement. She is built of steel, and 
was launched in 1886. These three vessels are all 
put down as having a speed of 19 knots. 

The most noticeable cruiser the Italians have is 
the Elswick built Piemonte, deck-protected. She is 
more celebrated perhaps for her armament which 
consists of quick-firing guns, the weight of metal 
she can throw in a given time being in excess of 
that of any vessel afloat. Her length is 300 ft., 
but her width is no more than 38 ft., the displace- 
ment being 2500 tons. Her speed is 21 knots. 

The United States have within the last year or 
two made great efforts to provide themselves with 
modern ships of war; their attention having been 
largely turned to the cruiser class of vessels. 
Indeed, it is claimed, when their programme 
is complete, they will rank only second to 
England in the possession of ‘* commerce de- 
stroyers.” Amongst unarmoured vessels of this 
type we find the deck-protected Baltimore, launched 
last year, 315 ft. long and 48 ft. 6 in. beam, of 
4413 tons displacement. Her speed is put down at 
19 knots. The Charleston is somewhat smaller, 
3730 tons, and one knot slower. The Chicago is 
larger than either, being 4500 tons, but her engine 
power is much less, so that her speed is not above 
15 knots. The Newark, now building, is 4083 tons 
displacement, and is credived with 18 knots. The 
Philadelphia, also now in progress, is 315 ft. long, 
48 ft. 6 in. wide, and 4413 tons displacement. Her 
speed is estimated at 19 knots. The San Fran- 
cisco is a vessel of somewhat less displacement, also 
building, and credited with 19-knot speed. Money 
has also been voted for other cruisers, the most 
notable being ‘‘ No. 6,” a protected vessel of 5300 
tons displacement, and 20 knots speed. Money 
has been taken also for two cthers of 3000 tons 
each and 19 knots speed. The Maine is described 
as an armoured cruiser. She kas two turrets, is 
310 ft. long, 57 ft. wide, and is of 6648 tons dis- 
jlacement. She is being built at Brooklyn yard. 
ie estimated speed is 17 knots. 

This brief, and necessarily imperfect, enumera- 
tion of what has been done previously by ourselves 
with regard to cruisers, and what some other powers 
propose, or have carried out in the same field, will 
enable our readers to form some estimate of the 
relative power of the vessel launched last Saturday 
at Chatham. We will therefore now proceed to 
give further details of the Blake. 

The armament originally designed for this vessel 
was as follows ; 





Two 9.2-in. (22-ton) bow and stern chasers. 

Ten 6-in. (5-ton) quick-firers, broadside. 

Eighteen 3-pounder quick-firers. 

Four torpedo tubes. 

So far as the number of weapons is concerned, 
we believe no departure has been made from this 
programme, but the 9.2-in. guns are to be of some- 
what heavier weight. It is also promised that the 
supply of ammunition to the quick-firing guns will 
be in excess of that carried by any other cruiser, a 
fairly safe statement considering the size of the 
vessel. 

The protective steel deck extends throughout the 
length of the ship. It will be 6 in. on the slope and 
3in, on the horizontal part. The 6-in. deck will, it 
is calculated, afford a protection equal to 12 in. of 
vertical plate ; but the conditions in this respect 
will naturally vary with the angle at which the pro- 
jectile strikes, according to the roll of the ship. 
The top of the deck rises to a maximum of about 
18 in. above the water level, but at the sides it 
curves down until where it joins the plating of the 
skin it will be 6} ft. below water. There is no ver- 
tical side armour. 

The propeliing machinery is to be supplied by 
Maudslays, the guaranteed indicated horse-power 
being 13,000 for twelve hours’ steaming at natural 
draught, and 20,000 indicated horse - power for 
four hours with forced draught. The condi- 
tion of steaming for long periods and over great 
distances at a high speed was a leading feature 
which Mr. White kept in view in getting out the 
design. The great length of the vessel—that is 
great for a warship—has been a necessary condi- 
tion to secure this advantage. The counter- 
balancing objection one would naturally look for, 
is a loss of that quickness of turning, a dread of 
which has always tended so much to keep our war- 
ships short. The possible conditions under which 
the Blake would have to act in war have been 
most carefully weighed and _ considered, and 
perhaps in few instances will Mr. White have 
brought his well-known mastery of his profession 
more strongly to bear than in reconciling in this 
ship the antagonistic qualities of speed at sea and 
manceuvring qualities. 

The speed estimated to be obtained is 20 knots 
for natural draught and 22 knots for fan blast. 

The total estimated cost of the ship is put down at 
405,7411., with 24,912/. additional for guns. Of 
this 123,9101. is approximately fixed for labour in 
the dockyard and 89,740. for materials. The con- 
tract work is 153,6521. The estimated proportion 
of incidental charges is 38,4391. The propelling 
machinery is to cost 133,9921. 

The week now passing has been memorable from 
a naval point in another respect ; and perhaps the 
launching of the Pelorus and her sister vessels 
may prove an incident even more important in 
the history of the British Navy than the laying 
down of the new battle-ships or the launch of the 
Blake. The vessel is not, however, so notable in 
herself as from the fact that she represents a great 
political movement, which, perhaps, may contain 
the germ of that great federation of the possessions 
of the Crown that many look forward to as the ulti- 
mate glory of the Anglo-Saxon race. 

The Pelorus has been built especially for the Aus- 
tralian squadron at the Elswick shipyard ; which, 
although the youngest establishment where war 
vessels are constructed, has won a reputation second 
to none. The Pelorus is one of three vessels for 
the Australian Government, for which the Elswick 
firm has contracted, and which have been built 
under the superintendence of Mr. Philip Watts, 
the manager of the shipyard. These vessels are of 
moderate dimensions compared to the Blake and 
Blenheim, as will appear from the following details 
which we take from the Times : 

‘* The vessel is 265 ft. between perpendiculars, 
her extreme breadth is 41 ft., her mean draught is 
15 ft. 6 in., and her displacement 2575 tons. She 
will be fitted with twin screws, triple-expansion 
machinery of the aggregate power with forced 
draught of about 7500 horses (indicated) and with 
natural draught of about 4500 indicated horse- 
power. The estimated speed of the vessel with 
forced draught is 19 knots, and with natural 
draught 17 knots. She will carry 300 tons of coal, 
which will enable her to steam about 6000 knots 
at 10 knots speed. Her armament will consist 
of eight 12-centimetre rapid-firing guns, eight 
3-pounder rapid-firing guns, one 7-pounder 
boat and field gun, two Nordenfelts, and four 
torpedo guns. The machinery and all the vital 





parts of the ship will be protected by means of 
an armoured deck, which will rise a little above the 
water line for the greater part of the vessel’s length, 
but whose sides will slope down to some 4 ft. below 
the water line. The horizontal portions of this 
deck are 1 in. thick, and the sloping portions 2} in. 
and 2 in. thick. The deck is raised some 2 ft. in 
the neighbourhood of the engine-room, so as to 
afford space and protection to the tops of the 
cylinders, which extend above the water line, and 
at the extremities of the vessel the deck falls below 
the water line and is reduced in thickness Zin. The 
vessel is provided with a strong conning-tower, 
which stands on the forecastle, fitted with engine- 
steering gear, engine-room telegraphs, torpedo and 
gun directors’ voice pipes to all parts of the stays, 
and all other apparatus necessary for working and 
fighting the ship in action.” 





NEW ENGLAND COTTON MANUFAC- 
TURERS’ ASSOCIATION, 

THE semi-annual meeting of this organisation, 
which is composed of representative men engaged 
in the manufacture of cotton textiles in the north- 
eastern portion of the United States, was held at 
Boston, October 30, in accordance with their custom 
of assembling twice a year for the purpose of con- 
ference upon matters pertaining to the cotton 
manufacturing interests. 

When the Association was first organised, the 
business of cotton manufacturing was almost entirely 
confined to the New England States, but with the 
extension of this branch of manufacturing into 
other portions of the country, the membership has 
become more general. 

In accordance with the custom of having the 
papers treat upon various matters connected with 
cotton manufacture, at this meeting they dealt 
with the transmission of power by ropes, and 
also electricity, and two papers were presented 
based upon opposing opinions relative to the pro- 
spective geographical distribution of the cotton 
manufacture. 

The first paper on ‘‘ Rope Driving,” by Louis I. 
Seymour, of the Plymouth Cordage Company, was 
a presentation of a subject which is far more novel 
to an American, than it would be to an English 
audience of cotton spinners, for the ordinary methods 
of rope transmission have been introduced into but 
few American mills, wherethe use of straps or belting 
is therule, this being marked with but few exceptions. 
The speaker claimed that rope cost less than strap 
driving systems, and cited several instances, one 
being where 200 horse-power is conveyed from a 
10-ft. sheave running 122 revolutions per minute 
by five wraps of 1}-in. rope, each 178 ft. long, in 
all 930 ft. of rope, weighing 815 1b. to a driven 
5-ft. sheave, the cost being 130.40 dols., while to 
transmit the same amount of power would require 
a 27-in. double leather belt costing 725 dols. This 
is evidently an extreme case, as the author cited a 
rope-driving installation by Messrs. Lockwood and 
Greene, engineers, costing 5696.10 dols., while for 
belts and pulleys the cost would have been 
6846.75 dols. Manilla ropes treated with an emul- 
sion were preferred to cotton ropes, and samples 
of the former which had been in use for three 
years without apparent wear, were shown. The 
rope used for this purpose is made of three 
strands for sizes less than 1} in., and of four 
strands wound around a central core for larger sizes. 
In earlier installations much difficulty was experi- 
enced with the ordinary short splices used, but the 
form of joining ends is that of the long splices 
known as the ‘‘ English splice,” which is about 4 ft. 
in length, and possesses a strength of nearly three- 
quarters that of the rope. 

The following is the Table of horse-power trans- 
mitted by Manilla rope : 








Dia- | Velocity in Feet per Minute. 
meter 

of j a) a tae ip | Sy | 4 | ¥ : aeokatha ‘ 
Rope. 1000 , 1500 | 2000 | 2500 3000 | 3500 | 4000 4500 {5000 


| ss 2 
13 | 5i | 7 | 10h | 13 | 15 | 18 | 90 | 93 | 96 
1 "~ 1 | 13 | 22 | 2% | 30 | 34 | 37 
13 [10 | 15 | 20 2 | 30 | 35 | 40 | 45 | 50 
2 |13 | 19% | 26 





For single drives the rope should be in one piece, 
the loop passing over a binder, or take-up sheave, 
which is movable, and weighted sufticiently to pre- 
serve the necessary tension. 

The following advantages were claimed for rope 
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transmission of power: 1. Small initial cost. 
2. Slight attention required. 3. Close alignment 
unnecessary. 4. Transmission of large amount of 
power in small space. 5, Adaptability to trans- 
mission at any angle in any direction and at any 
ordinary distance without serious loss by friction. 

Until a few years ago there was but little cotton 
manufacturing in the southern portion of the 
country, where the cotton was raised, but the in- 
crease of cotton mills in that section has reached 
an extent sufficient to be felt in commercial circles, 
and the prospective competition is therefore a live 
issue. This subject of southern competition with 
northern mills was treated as a discussion, with a 
paper in the affirmative by J. F. Hanson, of Macon, 
Georgia, and one in the negative by Edward Atkin- 
son, LL.D., of Boston, Mass. 

The author of the first paper claimed that the 
mills at the South could buy their cotton at about 
three-fourths cent per pound (say one and one-half 
farthings) cheaper than the northern mills. There 
are advantages from milder winters, which are, it 
is conceded, to some extent offset by the warm 
summers which enervate the help. Labour at the 
South is cheaper, and in the absence of special laws 
the hours of labour are very long, while at the 
north the hands are employed only sixty hours per 
week. The isolation of the southern mills imposes 
upon the labourers in the vicinity of the mills 
conditions of dependence which do not exist when 
mills increase in number at any one place, thus 
creating a wider market for labour. It was asserted 
that the advantage of three-fourths cent per pound 
was sufficient to give the southern mills a supre- 
macy which will be more clearly shown when they 
have skilled supervision and better trained labour. 

The negative side of the question was taken by 
Edward Atkinson, LL.D., of Boston, Mass. He 
asserted that the manufacture of cotton not only 
required a large amount of capital, but access to 
extensive banking facilities under any circum- 
stances. The North could furnish these facilities, 
convenient relations to machine shops, and many 
other elements of importance in supplying condi- 
tions favourable to manufacturing, but the chief of 
these is the atmosphere, which is in many places 
particularly favourable to cotton spinning, being 
quite humid and constant in these conditions. 
From data furnished by private observers and also 
General A. W. Greely, chief of the United States 
Signal Service Corps, tables and charts showing the 
relative humidity of a number of localities were 
presented, and the results for observations covering 
a long series of years showed that the southern 
portion of the New England States, north of Long 
Island Sound, gave atmospheric conditions claimed 
to be fully as favourable for spinning as those of 
Oldham. In the course of the discussion one 
speaker stated that he was interested in a southern 
mill, spinning and weaving cotton, that paid a profit 
of 5.25 dols. per spindle last year, and challenged 
others to equal it. 

For a number of years a portion of the meetings 
of the Association has been devoted to papers upon 
practical applications of electricity ; and on this 
occasion Mr. W. S. Kelley, of Lowell, presented a 
paper on ‘*Cost of Laying Long-Distance Elec- 
trical Power Transmission.” The conditions rela- 
tive to tension of current used in transmission, 
and of the loss allowed on the conductors, were 
clearly stated. The cost of transmission, with the 
allowances of various percentages of loss ranging 
from 5 to 20 per cent., were presented in tabular 
form ; the cost of the whole installation varying from 
100 dols. to over 200 dols. per horse-power. 

The members of the Association were invited to 
visit the works of the Thomson Houston Electric 
Company, at Lynn, and on the following day a num- 
ber of them were taken by a special train to that 
city, a distance of about ten miles from Boston, and 
spent the earlier part of the day in inspecting this 
enormous establishment, which employs nearly 
£590 hands. After lunch they visited the works of 
the Thomson Electric Welding Company, where they 
had an opportunity of seeing the electric welding 
machines in various stages of construction, and 
also to witness the operation of this new process 
of metal working. 








VERTICAL DISTRIBUTION OF TEMPE- 
RATURE IN THE ATMOSPHERE. 
(Continued from page 567.) 

AccorDING to balloon observations the decrease 
of temperature upward is far from constant, 





Generally the decline of temperature in equal spaces 
is largest in the space next the earth, and gradually 
less with increase of elevation. It is more rapid 
on hot than on cold days. The changes per 1000 ft. 
on an average are, however, much the same 
whether the sky be clear or overcast. It must be 
borne in mind that the results are mostly for full 
daylight. Near the earth they certainly do not 
hold good during the night. Nor are they of universal 
application during daylight, for the decrement is 
at times replaced by an increment, as found by 
Glaisher January 12, April 6, June 13, 1864, and 
October 2, 1865. About midnight the temperature 
probably increases from the ground up to a con- 
siderable height, 2000 ft. or more. 

During the daytime, one effect of the sun shining 
upon clouds is to raise the temperature of the 
cloud region. The rates of decrement as deduced 
from balloon observations in England represent 
the general law which prevails in the day time, but 
the results obtained on different days differ widely, 
and alternations of decrease and increase of tem- 
perature are not uncommon in passing vertically 
through the air. The decrease upward is most 
rapid at mid-day, especially with a clear sky. 
About sunset there is a small uniform decrease 


at all heights if the sky is clouded, and a uniform | ; 
temperature if the sky is clear. After sunset the |: 
temperature increases under a clear sky, at least | 


up to about 2000 ft. At night under a cloudy sky 
the temperature increases slightly as the height 
increases. ‘‘ It would seem,” says Glaisher, ‘* that 
after radiation has set in the heat passes upwards 
till arrested where the air is saturated with vapour.” 
Within about a mile from the ground the tempera- 
ture of the air is directly affected by that of the 
earth. When the earth receives more heat from 
the sun than it loses by radiation to the sky, the 
subjacent air is heated. Portions of this heated air 
arise and diffuse heat through overlying strata ; but 
this process does not extend very far, and the result 
is that the decrement of temperature is greatest in 
the lowest zone and diminishes rapidly through 
successive zones of equal height. On clear nights, 
when the earth’s surface loses heat rapidly by radia- 
tion, especially in the long night’s of winter, a 
reverse effect is produced. Clouds serve as a screen 
not only to diminish the heating effect of sunshine 
upon the ground but also to lessen the cooling effect 
of radiation from the ground. In cloudy states of 
the sky the decline of temperature is nearly 
uniform up to the clouds. Near the earth, under 
a clear sky, itis nearly double that under a cloudy 
sky. With aclear sky the greatest change is near 
the earth, being at the rate of 1 deg. within 100 ft., 
gradually decreasing to 1 deg. in 300 ft. at the height 
of one mile. These results are for the daytime. 

After sunset, the earth acquiring no further heat 
for that it gives out, undergoes a rapid cooling, and 
the temperature of the air in contact with it is also 
reduced. The heat radiated rises through the air 
until it comes into contact with moisture, and there 
it is converted into the motion required to expand 
the moisture and increase its vapour tension. 
Hence it is that at sunset and during the night the 
air is warmer at a certain height above the ground 
than it is on the earth’s surface. The radiation of 
terrestrial heat into the atmosphere after dark con- 
tributes to render nights, asa rule, finer than days. 
The clearer nights are due to the increased tempe- 
rature in the higher atmosphere, and the diminished 
evaporation from the soil owing to the lack of the 
sun’s heat after dark. 

Between the ground and 200 ft. upward tempera- 
ture increases during fog ; it is uniform during rain; 
and it has been found in winter warmer above than 
below. Near the earth the decline of temperature 
upward is more rapid when the sky is clear than 
when cloudy. With a clear sky there may be a 
decline of temperature of several degrees even 
within 100 ft. of the ground during the mid hours 
of the day; and an increase of several degrees 
during the mid hours of the night. 

In Glaisher’s balloon ascents, July 30, 1862, July 
11 and August 31, 1863, the decrease of tempera- 
ture experienced within the first 100 ft. was more 
than 1 deg.; in others, as April 6 and December 1, 
1864, there was no decrease within this space. 

On July 30, August 18, 1862, July 11, and 
August 31, 1863, a decline of 8 deg. or 10 deg. was 
observed within 1000 ft. of the ground; while in 
other ascents but little or no difference was noticed. 
This was remarkably shown in the descent on June 
13, 1864, which was made about sunset. Two 
ascents only were made after sunset ; the one on 





October 2 with a clear sky, the other on December 
2, 1865, with a cloudy sky ; in the former, with a 
clear sky, the temperature increased on leaving the 
earth and continued to increase with elevation, 
began to decrease on descending, and continued to 
decrease tillthe earth was reached. The vertical 
change of temperature near the earth thus appears 
to follow nolaw. It probably depends on the time 
of day. To determine the phases of the pheno- 
menon ascents are required by night in all months, 
From twenty-seven series of observations made in 
the captive balloon at Chelsea in May, July, and 
August, 1869, Glaisher deduced the results in the 
next Table ; but these are’for summer and winter is 
still unrepresented. 

Decrement of temperature within 1000 ft. of the 
ground at Chelsea in summer : 
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These results prove that the vertical distribution 
of temperature within 1000 ft. of the ground has a 
diurnal range, is different at different hours, the 
change being greatest at mid-day, decreasing 
towards sunset ; when, with a clear sky, there is 
little or no change of temperature through the 
300 ft. nearest to the ground ; and with a clouded 
sky the rate is uniform to 1000 ft., 1 deg. per 
200 ft. These results clearly show that such 
observations must be discussed on the basis of the 
time of day. The decrement of temperature with 
increment of elevation, so far as it is a general fact, 
exceptional increment disregarded, has probably a 
diurnal as well as an annual periodicity ; but balloon 
observations are insufficient to determine their 
phases. Some good series of observations might be 
secured by sending up captive balloons with 
Richard’s registering barometers and thermometers. 

(To be continued.) 








PAPER MACHINERY AT THE PARIS 
EXHIBITION.—No. II. 

In our previous article (vide page 592 ante), we 
described three of the paper machines which 
were shown at the Paris Exhibition. We now 
come to the fourth and last, a large and im- 
portant machine constructed by the well-known 
tirm of Escher, Wyss, and Co., of Zurich, Switzer- 
land. This machine is made to produce about 
6 tons of printing or writing paper in the twenty- 
four hours, and will make cut paper 7 ft. 3 in. in 
width. The length of the continuous wire is 424 ft., 
its width 8 ft., and there are three vacuum boxes 
under it. 

The diameter of the upper couch roll is 1 ft. 8in., 
that of the lower 1 ft.2in. Next come the felt 
presses, of which there are three ; each has two 
rolls and is arranged with the upper roll slightly 
inclined, or not quite vertically over the lower. All 
the presses are of cast iron and each has its separate 
strong standard. The top rolls of the felt presses 
are 16 in., and the bottoin 1 ft. 2 in. in diameter, 
and the sides being open the felts can easily be 
renewed. Pressure is given by means of levers and 
weights. 

The drying machine consists-of ten cylinders for 
drying the paper, and six for drying the felts. It 
is divided into two parts, with a two-roll damp press 
between them. In the first part are seven drying 
cylinders, and four felt dryers, arranged in four 
groups, each provided with its felt. The second 
part consists of three drying cylinders and two felt 
dryers. All the cylinders but one are felted, and 
every felt has its drying cylinder. These vary in 
diameter from about 3 ft. to 4 ft. ; most of the felt 
dryers are about 3 ft. 3 in. in diameter, but some 
are smaller. The shafting has the usual conical 
pulleys. In this drying machine a style of circular 
framing has been adopted, which allows the various 
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small rolis to be easily and quickly adjusted as 
required. The drying cylinders have doctors, as 
also the damp press, each provided with a to-and- 
fro motion. If we compare this drying machine 
with others in the Exhibition, we find that the dry- 
ing cylinders are placed much higher above the 
floor line, so that the upper parts are not so acces- 
sible to the workmen. Immediately after the dry- 
ing machine comes a cooling cylinder, and next a 
calender for glazing the paper, consisting of six 
rolls of various diameters. Finally, the paper is 
slit longitudinally with circular cutters, and reeled 
in the usual way. 

A novelty in this machine is that most of the 
shafting is to be placed underneath the surface of 
the floor. This arrangement has some disadvan- 
tages, but it allows the workmen to have free 
access to the driving side. The framing of the 
machine is very strong throughout, but not so con- 
venient for leading paper through as some of the 
others. Another peculiarity is that the breast roll 
is driven by a strap, a method seldom adopted in 
paper machines, The brass deckels are so arranged 
that the distance between them can be altered while 
the machine is at work, thus varying the width of 
the paper made. 

This machine was exibited without any driving 
tackle, and was not in motion. It seems well con- 
structed, and solidly built for high speeds, and has 
two cast-iron baseplates running the whole length 
of the machine, upon which the various frames 
and standards are bolted. The ends of all the 
cylinders are covered with sheet brass, to keep in 
the heat. 

Apart from the paper machine, Messrs. Escher, 
Wyss, and Co. exhibited a large calender for glazing 
paper continuously, consisting of twelve rolls, some 
of chilled iron, some of paper, All of them are 
7 ft. 2 in. in width, and the bottom roll is 1 ft. 8 in. 
in diameter. This glazer can be driven at two 
speeds, at 260 ft. or 330 ft. per minute. Pressure 
is given by means of levers. The frames are open, 
and all the rolls are hung on one side, so that they 
can be readily removed. 

Another machine shown by this firm was a vertical 
pulp strainer, having two central plates with 
movable sides framed in india-rubber, They also 
exhibited a beater for wood pulp, and a machine for 
grinding wood pulp with a stone turning on a hori- 
zontal axis. 

The house of De Naeyer and Co., of Huy, Bel- 
gium, to whose paper machine we have already 
referred, exhibited a large calender for glazing paper 
composed of eight rolls, some of chilled iron, and 
some of paper. The bottom roll is 2 ft. in dia- 
meter, the others are smaller, varying from 1 ft. to 
1 ft. 4 in. The calender is 8 ft. wide, and the 
highest speed of the paper through the machine 
is 165 ft., and the lowest 33 ft. per minute. De 
Naeyer and Oo. also exhibited an eight-sheet 
cutting machine, constructed to cut the sheets from 
eight reels at once. 

Another firm who exhibited various machines 
connected with paper manufacture, was Kientzy 
Brothers, of Paris. They showed a large calender 
for glazing paper, having twelve rolls of chilled 
iron and paper. The latter are of paper made 
entirely from wool, and the rolls vary in dia- 
meter from 21 in. to lLin. The machine is con- 
structed to take a width of 5 ft, 3 in. of paper, and 
can be driven, like the former, at two speeds ; the 
maximum 165 ft. per minute. The total height 
of the machine is about 16 ft. and the bottom roll, 
as usual, drives all the others, It is well designed 
and solidly made and finished. 

Messrs. L’Huillier Manin, of Vienne, France, 
exhibited several machines, all worthy of notice. 
There was an eight-roll sheet calender, with chilled 
iron and paper rolls, for glazing paper 6 ft. wide, 
and giving ita high finish. As usual, the paper 
rolls are made of wool, the diameter of the rolls 
varies from 1 ft. 4in. to 8 in. anc. pressure is by 
means of levers. This firm also exhibited a 
calender for glazing paper continuously with eleven 
rolls of chilled iron and paper. It is driven at two 
speeds, the maximum being 165 ft. per minute. 
Another of their exhibits was a so-called ‘‘ filigrané” 
mchine for making lines on paper by compression ; 
the machine is 2 ft. 8 in. wide. Another is a 
sheet cutting machine, 2 ft. 6 in. wide, for cutting 
sheets so that the water mark may come in the 
centre. Asadrawing only, they showed anew kind 
of rag engine, for beating pulp according to the 
Favier system. This kind of beater appears to be 
novel and interesting. It is provided with a circu- 





lating pump and a stuff chest, in addition to the 
usual beating roll, to insure the thorough circula- 
tion of the pulp. The apparatus contains about 
half a ton of paper, and it is said to afford a large 
economy of power. Another novelty shown by 
this firm was a sheet-cutting machine, for cutting 
paper from reels into sheets. It is provided with 
circular cutters, and so arranged that the angle of 
the cross cutting knife can be varied, allowing the 
sheets to be cut either in a rectangular form, or at 
a considerable angle, such as is often required for 
envelope papers and other purposes, 

M. Chautrenne, of Belgium, exhibited a machine 
for cutting paper into sheets on the Verny system ; 
this was a good and well-made machine, but without 
any special novelties. Another cutting machine 
was shown by A. L. Burot, of Angouléme, and 
M. Simonet exhibited his patent ‘‘triturateur” or 
beater, for which he claims special advantages. M. 
Brissard had some well-made and interesting ma- 
chines for ruling lines in different coloured inks 
on paper in sheets for various purposes, such as 
copy-books, note and cash-books, writing paper, 
&c. These machines have one cylinder, and a 
series of little adjustable brass pens by means of 
which the distances between the lines can be varied. 
By an ingenious process these small pens are sup- 
plied with ink, and seem to do their work remark- 
ably well. Lined or checked paper is in much 
greater demand abroad than in England. 

Returning to the larger machines, we noticed a 
simple and effective machine for damping paper in 
a continuous web, exhibited by M. Erard. Little 
jets of water at high pressure are driven against 
a metal plate, and broken up into delicate spray, 
which falls continuously on the paper. The more 
violently the water is propelled against the plate, 
the more completely will it be pulverised, so to 
speak, and reduced to a fine mist. The machine 
is constructed on the principle that the greater the 
pressure of the water the finer the particles into 
which it will resolve itself, and the more regularly 
and uniformly will the paper be damped. The 
object of this and similar damping machines is to 
insure the effectual damping of the paper, upon 
which the glazing process much depends. 

The Bank of France exhibited a large drawing of 
an important machine used by them for making 
their bank-notes, according to the system Dupont. 
It appears to be a costly and rather complicated 
machine, and hardly suitable for commercial pur- 
poses. Only two or three machines of the kind are 
in use at the present time, one of which is working 
in the Government bank-note mill at St. Peters- 
burg. 

A vertical crushing machine shown by M. Levas- 
seur, deserves special mention. Two heavy upright 
granite stones work with a rolling circular motion, 
asina mortar mill, They are driven round ina 
cast-iron trough, about a horizontal axis and run 
on their edges. The diameter of these stones is 
about 4 ft. ; they are fixed upon a common shaft, 
and rotate at the rate of about 15 or 16 revolutions 
aminute. Such machines are now much used in 
paper mills, for crushing and pulping waste paper, 
grinding wood pulp and straw, The apparatus 
contains about } ewt. raw material, which must be 
previously soaked in water, and absorbs from 6 to 
8 horse-power. 





NOTES. 
THE VELOCITY OF THE WIND AT THE TOP OF THE 
ErrreL Tower. 

In June of the present year a series of observa- 
tions on the velocity of the wind at the top of the 
Eiffel Tower were commenced. For this purpose 
there was erected on the tower, at a height of 995 ft. 
above the ground, an autographic anemometer, con- 
structed by Messrs. Richard Brothers, of Paris, 
another of these instruments being at the same time 
put up at a station situated at 1650 ft. from the foot 
of the tower, the height in thiscase being about 69ft. 
above the ground. Up to the Ist of October last 
complete observations had been obtained for 101 
days, and from these it appears that on an average 
the velocity of the wind is about 3.1 times as great 
at the more lofty station than it is at the lower, 
Moreover, the breeze at the top is always fairly 
strong, as during the whole of the summer months in 
which observations were taken, the average velocity 
of the breeze throughout any given day always 
exceeded 23 ft. per second, and during 21 per cent. 
of the whole period of the observations this average 
daily velocity was upwards of 33 ft. per second, 





No great storm seems to have occurred during the 
time over which the ‘observations extend, and we 
do not know the maximum wind velocity registered 
during this time. 


THe Bar or THE MERSEY. 

At the last sitting of the Mersey Docks and Har- 
bour Board, the Marine Committee brought for- 
ward a recommendation to spend 10,0001. in testing 
the possibility of increasing the depth of water on 
the io of the Mersey by the removal of sand by 
means of hopper barges fitted with sand pumps. 
Mr. Crow, the chairman of the committee, explained 
that the reason why the matter was not brought 
before the Board before was that it was necessary 
to obtain the sanction of the Mersey Conservancy 
Commissioners before the Board could spend any 
money in dealing with the channel of the river. 
This sanction has now been obtained. Mr. Crow 
gave a history of the different channels which had 
been formed in the river from time to time, and 
had filled upagain, The last was what was now 
called Queen’s Channel, which had constantly im- 
proved during the last twenty years, so that the 
average depth was 11} ft. to 12 ft. at low water. 
Within the last twenty-two years, the bar had, he 
said, shifted three-quarters of a mile to the west- 
ward, It was proposed to lay out 5000/. in machi- 
nery, and it would cost 50001. to work it for twelve 
months. It was calculated that the machinery 
would raise 8000 tons a day, and taking one hundred 
working days in the year, this would represent 
800,000 tons, or about 533,332 cubic yards. If the 
experiment succeeded, the Board, Mr. Crow con- 
sidered, might look forward to such an improve- 
ment in the trade of the port as would fully justify 
them in spending a much larger sum. The portion 
which it was proposed to dredge through extended 
from 400 to 500 yards, Mr. Coke said if the Board 
got 7 ft. more depth, they would have 18 ft. at low 
water, and while there would still be a bar for large 
ships, they could cross within two hours of low tide. 
The Board were unanimous in their approval of the 
proposal, 

Tue Late Sir Morton Peto. 

Sir Samuel Morton Peto, Bart., a contractor very 
well know1. in his day, died at Tunbridge Wells on 
the 13th of the present month. The deceased 
gentleman was brought up as a builder, being 
apprenticed in his fourteenth year to his uncle, 
and with his cousin, Mr. Thomas Grissel, even- 
tually succeeded to the business. The partner- 
ship between the two cousins lasted sixteen 
years, and during this period many important 
engineering works were carried out, including 
the construction of part of the Great Western 
Railway and works for the regulation of the 
Severn. In the building trade they also did 
a vast amount of important work, including the 
erection of the new Houses of Parliament, West- 
minster, and many important club-houses. The 
partnership was dissolved in 1846, and some years 
later Sir Morton Peto.entered into another partner- 
ship with his brother-in-law, Mr. E. L. Betts, and in 
conjuction with this gentleman constructed the 
Great Northern loop line from Peterborough to 
Doncaster ; the Oxford, Worcester, and Wolver- 
hampton line; and the Oxford and Birmingham 
line. In connection with the last contract, they 
executed the largest railway cutting in England, the 
earthwork totalling 1,500,000 cubic yards. In con- 
nection with Mr. Brassey the firm did a large 
amount of work abroad, including the railways 
in Australia and the Canadian Grand Trunk 
line, with the Victoria Bridge over the St. Law- 
rence. In this country the same partners executed 
the Victoria and Thames Graving Docks. With 
Mr. Crampton, Sir Morton Peto took up the 
contract for the London, Chatham, and Dover 
Railway, and the suspension of payment by this 
company caused the failure of the firm. In con- 
nection with the financial difficulties of the Exhi- 
bition of 1851, Sir Morton Peto offered to become 
personally responsible for 50,000/., and his offer 
was the nucleus of the guarantee fund subse- 
quently raised. He also built the first military 
railway ever laid down. This was during the 
Crimea War, the transport line from Balaclava 
harbour being due to him both in inception and 
execution, the whole being carried out at cost price, 
and it was in acknowledgment of this work that 
he was created a baronet. 


Tae GUNNERY TRIALS OF THE ‘‘ CAMPERDOWN.” 
On Monday and Tuesday of this week the gun- 
nery trials of H.M.S, Camperdown were carried 
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out. For some reason ‘‘the authorities” had sent | not at works rivalling those of nature in mag- 
a special telegram from Whitehall giving instruc- nitude, and which must be built to resist its de- 
tions that no press representatives were to be| structive forces. Sir John Fowler and Benjamin 
admitted, and by this childish conduct playing | Baker, joint engineers of the Forth Bridge, and all 
right into the hands of those who have made a_| others responsibly associated with the design, super- 
business lately of spreading evil reports and exag- | intendence, and construction of that great work ; you ' 











gerating the defects that have lately been developed | 
in connection with some of our war vessels and | 
their armament. The programme for the two days | 
consisted of firing the hopper full of ammunition | 
from each of the machine guns and four rounds | 
from each of the 3-pounder and 6-pounder quick- | 
firing guns. From the 6-in. Mark IV., breech- 
loading guns, one reduced charge of 36 Ib., and 
one full charge of 48 lb. E. X. E. powder were 
fired at various angles of training and elevation. 
This part of the programme was carried out satis- 
factorily on Monday. On Tuesday the big guns 
were tried. These consisted of those which had 
been transferred from the Rodney, and were two 
of Mark I. of 69 tons, and two of Mark II. of 67 
tons. One of the Mark I. was the first of 
that description made from which about 150 
rounds have been fired, and which has _ been 
relined. In each barbette are two 13.5-in. 
guns of 67.and 69 tons. The programme showed 
that eight rounds were to be fired from the two 
guns in the fore barbette and fourteen from the 
guns in the after harbette. The charges used were 
4724 lb. of S.B.C. powder, and 630 Ib. of the same. 
A Palliser projectile of 1250 lb. was used. The} 
object of the trial was to test the mountings, which 
are of the usual Elswick pattern. There was a 
failure of a hydraulic pipe, otherwise the trial was | 
completely successful. The principal point of | 
interest was a new arrangement in connection with | 
the recoil cylinder to which we shall probably make | 
further reference at a future date. 





AMERICAN IMPRESSIONS OF THE FortH BripcGe. | 


The question has often been asked why so much | 
money, skill, and labour should have been lavished | 
onthe Forth Bridge. One reason was evidently 
to furnish ‘‘impressions,” some of which were 
thus delivered to the American Society of Civil 
Engineers at a recent meeting. ‘‘The subject 
under consideration shows that engineers quail 





who dared, after years of study, to say that such a 
structure was possible, and whose previous achieve- 
ments warranted the financial support necessary | 
for such an operation ; you who studied the winds 
anxiously in the very gorge to be spanned, so that | 
you could with certainty resist its greatest forces ;| 
you who designed the outlines of the structure so | 
as to use the least amount of material ; you who| 
designated the materials available for its construc- | 
tion and made long series of experiments to deter- | 
mine the safe limitations of strain and methods of 
manipulation ; you who, in preparing the materials, 
crushed the very rocks, separating, purifying, and 
shaping their strongest elements with fire ; you who 
finally erected in that country of history and poetry 
the three great guardian giants which we have been 
examining in detail, thrusting their feet through 
water and soil and chaining them to the bulwarks 
built by time ‘’gainst eternity to stand ;’ and you who 
stretched out their ‘rugged arms athwart the sky,’ to 
carry for all time a great railway from height to 
height across the stormy deep, to aid in the further 
advancement of the comforts and civilisation of 
mankind—we honour and respect you. We con-| 
gratulate you all that your anxious labours are now | 





substantially closed. and crowned with the success | 
which careful investigation, sound judgment, 
patient attention, and engineering skill warrant, 
and we greet you as worthy leading representatives 
of that great body of men ‘whose office is to 
harness the powers of nature and guide them to 
and fro at will.’” If we remember rightly, it was 


| to Elijah Pogram—in the days of Charles Dickens 


and Martin Chuzzlewit--the most re-markable man 
in the U-nited States—that the following burst of 
eloquence was addressed: ‘‘To be presented 
to a Pogram, indeed a thrilling moment is it in 
its impressiveness on what we call our feelings. 
But why we call them so, or why impressed 
they are, or if impressed they are at all, or if| 
at all we are, or if there really is, oh, gasping 
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one! a Pogram or a Hominy, or any active prin- 
ciple, to which we give those titles, is a topic spirit- 
searching, light-abandoned, much too vast to enter 
on, at this unlooked-for crisis. Mind and matter 
glide swiftly into the vortex of immensity, howls 
the sublime, and softly sleeps the calm Ideal 
in the whispering chambers of Imagination. To 
hear it, sweet it is. But then, outlaughs the stern 
philosopher, and saith to the Grotesque, What ho, 
arrest for me that Agency! Go bring it here : and 
so the vision fadeth.” 





THOMAS ANDREW WALKER. 

Ir is not often that the general public takes much 
interest in the contractor to great undertakings. It is 
the engineer, or the chairman, who appears to the 
world as the leading spirit of the enterprise, and who 
gets the credit of carrying it through, while the man who 
actually executes the work is often not heard of. But 
this was not the case with the late Mr. T. A. Walker, 
and when his death was announced last Monday even- 
ing nearly all the daily papers took notice of the 
event, alluding to the deceased as one of the promi- 
nent men of the period. His fame, beyond mere 
professional circles, was due to several causes. Fore- 
most among these we have the fact that he had been 
connected with two enterprises, which had appealed 
strongly to the popular imagination, although for widely 
different reasons. The Severn Tunnel was only con- 
structed after a seven years’ fight with difficulties of 
the most formidable character, and nothing but indomi- 


{table pluck and never-failing resource would have 


brought it to a successful issue. The record of its pro- 
gress is a list of unexpected obstacles, each of which 
threatened the whole scheme, and was enough to 
exhaust the ingenuity and energy of an ordinary man. 
But Mr. Walker triumphed over them all, and in 
doing so he raised himself to a high position in 
the general esteem, for nothing commands respect 
in this country like courage in the face of danger 
and discouragement. And just as the tale of the 
Severn Tunnel was being told in all the papers, it 
was announced that Mr. Walker had contracted to cut 
the Manchester Ship Canal. Here again was a subject 
which had been rendered romantic by the stubborn 
obstinacy with which it had been fought, and which 
had been eagerly watched as the interests of Man- 
chester had been worsted by those of Liverpool year 
after year, only to return to the attack the better 
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equipped by the lessons of defeat. The fighting was 
over before Mr. Walker came on to the scene, but in an 
extraordinarily short space of time he covered the area 
of operations with railways and excavators from end 
to end, to such an extent that a visit to the Ship 
Canal became a standard excursion for Lancashire 
people with an idle day on their hands. Those who 
wished well to the scheme took pride in its rapid pro- 

ress, while those who would have been pleased if it 
fad failed, felt that their hopes had but little chance 
of realisation with such a capable contractor. 

Mere luck in impressing the popular imagination will 
not, however, explain Mr. Walker’s success, and the 
great rapidity with which he came to the front. In 
187i he had just commenced business in this country 
on his own account, and was struggling with very con- 
siderable difficulties other than those of an engineering 
nature. Yet in 1887, sixteen years later, he was 
engaged in two of the largest engineering projects of 
the decade, and had just completed a third. The 
secret of this rapid success lay in Mr. Walker 
himself. By his honesty and uprightness he won 
the confidence of those who employed him, while 
his commercial and engineering ability enabled him 
to carry on his business to the best advan- 
tage. elt were glad to intrust the execu- 
tion of their designs into his hands, firstly because 
they knew that they would not be —— in endless 
disputes in their efforts to get the best quality of 
work, and secondly, because they would have the 
co-operation of a man of the highest practical know- 
ledge, capable of meeting every emergency without 
constant reference to themselves. Mr. Walker’s great 
aim was always to bring his contracts to a successful 
issue, and the question of profit was never allowed to 
obscure this result. In this he was greatly assisted 
by the superior class of workmen he gathered round 
him by his care for their comfort and advance- 
ment. One of the first things he did when commencing 
operations on the Severn and the Mersey was to 
build cottages for his men, with a hospital, a 
chapel, and a school, so that they could settle down 
in comfort and decency with their wives and families. 
All this was done at his own cost, and, in addition, in 
Lancashire he has maintained several missionaries to 
conduct the services in the chapels and look after the 
general welfare of the various colonies scattered along 
the line. Mr. Walker took great pride in the perfec- 
tion of the organisation of his business, and he carried 
this so far that he could direct the whole of the works 
from his office in Westminster. He had no partners 
and no alter ego ; he managed all his vast undertakings 
as a captain fights his ship from the conning-tower. 
This was the weak point of his system, for it threw 
an enormous strain upon one human frame, and the 
result is that we have to mourn his death at the com- 
paratively early age of sixty-one. Had he been con- 
tent to delegate a great part of his authority his life 
would probably have been prolonged for many years to 
the advantage of his country. 

Mr. Walker, who was an associate of the Institution 
of Civil Engineers, had gathered his technical experience 
over a wide field. After a short course of instruction 
in King’s College he entered practical work in the 
railway mania of 1845, making Parliamentary surveys 
and plans. For seven years he was on the staff of Mr. 
Brassey, and was employed on the North Staffordshire 
Railway, the Royston and Hitchin Railway, and the 
Newcastle and Ashbourne Railway. Then he went to 
Canada, working for Mr. Brassey on the Grand Trunk 
line, and as a contractor on the New Brunswick 
and Nova Scotia Railways. In 1864 he made a survey 
of the Vitebsk and Orel, and the following year be 
surveyed the Nile from the first to the fifth cataract 
for Mr. Charles Manby. In the spring of 1865 Mr. 
Walker accepted the management of the construction 
of the Metropolitan District Railway and of a part of 
the Metropolitan Railway, for the three firms of con- 
tractors, Messrs. Peto and Betts, Mr. John Kelk, and 
Messrs. Waring Brothers. This work was completed 
on July 1, 1871, and shortly afterwards Mr. Walker 
took the contract for making the East London Railwa 
from the Thames Tunnel under the docks, and throug 
Wapping, Shadwell, and Whitechapel. This occupied 
him till 1876, after which he carried out the rail- 
way from Dover to Deal, and constructed the Prince 
of Wales Dock at Swansea. In 1879 Sir John 
Hawkshaw, having accepted the post of chief engi- 
neer to the Severn Tunnel on the express condition 
that he might choose a contractor in whom he had 
confidence, sent for Mr. Walker, and then began 
that seven years’ struggle which has been told so 

raphically by the chief actor.* Before this was 

rought to its termination Mr. Walker entered on 
the construction of the Buenos Ayres Docks, a piece of 
work which may be compared to building a Liverpool 
all at once, and he has since been engaged on a line, in 
Kent for the South-Eastern Railway, the Barry Docks, 
the Preston Docks, and other affairs of less importance. 

* See ENGINEERING, vol. xlvi., pawe 522. ‘‘The Severn 
Tunnel: Its Construction and Difficulties.” By T. A. 
Waker. London: Bentley and Son. 





Mr. Walker’s death was not unexpected, and 
arrangements had been made for his contracts to be 
completed under the superintendence of his sons-in- 
law, Mr. Knott and Mr. Charles Walker. He leavesa 
widow and four daughters to mourn his loss. 








SHIP RAILWAY FOR THE EDINBURGH 
ELECTRICAL EXHIBITION OF 1890. 

Wuat promises to be one of the distinctive features 
of the Edinburgh Electrical Exhibition is a ship rail- 
way in full operation on the plan at by Mr. 
William Smith, of Aberdeen. In dealing with the 
Exhibition grounds and buildings in a recent issue 
we stated that the Exhibition occupied a site which 
is bounded on the one side by the Union Canal, and 
that its proximity was to be taken advantage of 
for running on its waters launches, probably with 
electric propelling power for the conveyance of pas- 
sengers. These boats, according to present intentions, 
will be 30 ft. long by 2 ft. draught, and they will be 
capable of accommodating thirty passengers. The 
often repeated wish to see the principle of Mr. Smith’s 
ship railway demonstrated more thoroughly than can 
be done with small models, has resulted in the arrange- 
ment of a line in the Exhibition in connection with 
these launches. Before describing the railway actually 
to be laid down it may be well to briefly refer to the 
chief characteristics of Mr. Smith’s ship railway. 

Mr. Smith’s idea is to keep the ship constantly 
waterborne on the car on a film of water forming a 
small percentage of its weight; to make the car 
flexible mee to admit of gradients, and flexible 
laterally for curves. The first object, which is not 
regarded by some as a distinct desideratum, is met by 
hydraulic cushions, or a series of india-rubber and 
canvas tubes placed side by side athwart the hull of 
the = from the stem to the stern, rising on either 
side till the open ends are parallel with the deck level. 
These tubes, which rest on the top of the railway car 
and against the sides, thus divide the tank of water they 
represent transversely into compartments independent 
of each other, the water, when the ship is on the car, 
rising in each to load water line. The internal pres- 
sure on the cushion is counterbalanced by the weight 
of the ship on the one side, the resistance of the car 
and the contiguous cushions on the other sides. 

The car will be built in segments and hinged 
together to allow of free vertical movement, and with 
a slight rise and fall in the water within the cushions 
will compensate for the inflexibility of the ship when 
run over a gradient. ‘The cushions not being rigid are 
not liable to be damaged by barnacles or stones. The 
bottom of the car is to be arranged as a flexible plat- 
form, resting on trains of four trucks, or compound 
bogies on each railway line linked together end to end 
—that is four trains of sixteen trucks under each car. 
The train is connected to the bottom or platform of 
the ship car by a centre pin through the second truck 
from the outer end. The car, in other words, covers 
four independent railway trains, linking them together 
by the four centre pins, leaving them free to bend 
laterally round the railway curves, on which they are 
guided by the wheel flanges. 

The site of the railway in the Exhibition is a tri- 
angular piece of ground to the left of the main entrance 
to the Exhibition, and lying along the south bank of 
the Union Canal, and in its course there will be several 
gradients and curves. The railway is to consist of two 

arallel lines, each 20-in. gauge, with 34 ft. space 
tween. The rails are to be 161b. weight per lineal 
yard, laid on timber er and fish-plated. The 
inequalities of the ground will be made up of timber 
piles and trestles forming a viaduct over the low-lying 
round. There will be a passing place at the middle 
ies. Two flexible ship cars, the formation of which 
we have already described, will run simultaneously in 
opposite directions, drawn by a stationary engine and 
wire rope. The cars will run down the slipways in 
the bed of the Union Canal until the boat reaches the 
depth in the canal at which it floats. One side of the 
car will then be unfastened and the segments composing 
it, ee hinged to the bottom of the car, open out- 
wards, leaving the boat free to pass into the canal. 
The method of loading the car with a vessel is simply 
a reverse of this proceeding, the boat settling down as 
the car is drawn up the incline out of the water. 


ENGINEERING NOTES FROM NORTH- 
WESTERN INDIA. 
PrEsHAWUR, November 4, 1889. 

Tue Punjab northern section of the North-Western 
Railway is a line with an instructive history, as re- 
aa the price at which experience is occasionally 

ught in new countries. Begun in the days when 
the metre gauge was reckoned a panacea for all pos- 
sible railway ills, it crosses three of the five rivers b 
bridges whose designers seem to have mainly vied with 
each other as to whose bridge should be the longest, 
for in those days the moral of Sir Isaac Newton’s 
separate outlets for the cat and kitten had not been 
assimilated, and it is only quite lately that bridge men. 
have recognised that this year’s cat and next year’s 








kitten can be forced to use the one outlet that suffices 
for one full-grown cat at one time. Between its outer 
banks the bed of a river like the Chinab contains 
not only the actual stream, but a plexus of survivals 
of extinct channels and of embryos of new ones, and 
when the whole of these permutations and combina- 
tions are spanned by your bridge there is still no cer- 
tainty that the stream may not proceed to erode one or 
even both of the outer banks, and consequently these 
require to be protected from erosion, no matter how 
long the bridge may be. In this light the new fashion 
is to protect on a natural bank and another artificial 
bank with enough room between for the river to pass, 
but not to meander, while the rest of the bed space is 
simply embanked, and one consequence of the new 
fashion is that a bridge which was built very nearly 
two miles long is now being cut down to something 
like five furlongs. 

The three great bridges over the Ravi, Chinab, and 
Jhelum, have girders that were designed for metre 
gauge, and have been widened but not strengthened 
to carry broad gauge. This involves the use of light 
trains and low speeds, and in fact the bridges would 
greatly cripple the carrying power of the line were it 
not for the fact that it is in any case minimised by 
steep gradients further on. 

From Lahore to Jkelum the line was first made 
metre gauge on the berm of the Grand Trunk Road, 
of which it practically destroyed the utility, then it 
was moved on to an embankment of its own, next the 
gauge was changed to the broad or 5 ft. 6 in. pattern, 
and now the bridges are being shortened and 
strengthened, and it is hoped that this can be com- 
bined with a floored roadway fit to carry siege guns, 
&c., on their own wheels. With this improvement the 
line will be equal to the present standard, but the fact 
that twenty-one years have been spent in attaining it 
is hardly creditable to the Department of Public Works. 

As far as Jhelum the worst gradient is 1 in 100, and 
Jhelum is a place to which the line would not now be 
taken, so much has its strategic importance waned. 
But for Jhelum town the line from that river to Rawal- 
arom would have had but one ascent and one descent 

etween the Jhelum River and the Sohan, where now 
it crosses several successive ridges and valleys. The 
section was hurriedly made at a vast cost, while the 
late Afghan War was impending, and was located under 
the entirely erroneous belief that 1 in 50 was the best 
grade that could be obtained. Had the ascents on this 
gradient been ‘‘ bunched” in one place the use of push 
engines would have been feasible enough, but as it is 
the line runs up hill and down dale with steep inclines 
that are costly to work, and carry very little in com- 
parison to the possible needs of a war traffic. The maxi- 
mum load that Indian couplings will stand on 1 in 50 
is at most 19—the heaviest engines in use can pull 17 
—of which pending the introduction of continuous 
brakes two vehicles are dead stock, leaving 15 as the 
paying load, which is just half what the same engines 
take up 1 in 100. Now the line is made it is found 
that 1 in 100 could have been got for very little more 
money than the 1 in 50, but to alter the line now will 
cost half a million of English money. Beyond Rawal- 
pindi and up to Peshawur more pains were taken with 
the survey, and ] in 100 is the ruling grade, so there 
is little question that the half-million will be well 
spent in altering the Jhelum-Pindi ghats, and vir- 
tually doubling the line’s capacity. The alternative 
scheme of using assisting engines at each of the many 
banks involves no inconsiderable outlay for engines, 
sheds, extra watering arrangements, &c. The delays 
due to watering both a leading and a banking engine 
are very great, and the risks in any case too consider- 
able to be accepted lightly on a line that may one day 
carry the fortunes of a great empire. 

Between Pindi and Peshawur the whole line is well 
laid out, except perhaps at the approaches to the 
Indus bridge. With but a little more heroic treat- 
ment a bridge could have been made at Attock on the 
direct line of rail, but owing to what in the present 
state of engineering knowledge appears to be weak- 
kneedness pure and simple, the line makes a costly 
detour of several miles to reach a bridge site that was 
but slightly more easy to negotiate. On the whole, 
however, the Punjab northern line to the mouth of 
the Khyber Pass, will be a good one when the ghats 
have been altered to 1 in 100. Itis very questionable 
whether the extension of ten miles to Jamrood, a 
frontier fort beyond Peshawur, will be worth the candle 
—unless there is any serious prospect of carrying it 
through the pass to Jelalabad. 

South of the Khyber the next pass leading into 
Afghanistan debouches into India at Kohat. A branch 
railway with grades of 1 in 100 leading from Rawal- 
pindi fronts this route at Khuskalgar on the Indus— 
where a picturesque boat bridge in a tremendous gorge 
forms a creditable feature of provincial engineering. 

Opinions differ greatly as to the expediency of a 
bridge at this point—or at Kalabagh -abreast of 
Bannoo—but the weight of military opinion now 

ints to a crossing still lower at Kafir Kot, not very 

ar above Dera Ismail Khan. 

According to this half-formed scheme a new railway 
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running slightly north of west from Lahore, will cross 
the Chinab, near Chiniote, and the Jhelum at Shahpur, 
and thence will cross the Indus to a strongly defensible 
post in the hills near Sheikh-Boodeen, a position that 
gives upon the Goomal Pass, which, as yet unexplored, 
bears the reputation of being that through which a 
military operation on the largest scale can most easily 
be conducted. It is a very open secret that these 

eat schemes for the defensive communications of the 
rontier will be fully discussed on the Viceroy’s visit, 
and it is a happy chance that enables Lord Lansdowne 
to form his own opinion on the actual ground. 

Below Dera Ismail Khan a line of railway already 
flanks the east bank of the Indus which will, in now a 
very few months, recross the Chinab below its con- 
fluences with the Jhelum and the Ravi, near Multan, 
and join the main line from Lahore to Kurrachee. 








LAUNCHES AND TRIAL TRIPS. 

TuE new steamer Kong Raguar, built at Aker’s Engi- 
neering Company, Norway, had a satisfactory trial trip 
on November 17. Her dimensions are: Length, 197 ft. ; 
breadth, 27 ft.; and depth, 14ft. 7in. Her capacity is 
840 tons. She has very good passenger accommodation, 
water ballast in midships, tank and double bottom in aft 
compartment, steam steering gear, three steam winches, 
&c. The engine is triple-expansion with surface-con- 
denser ; it indicates 563 horse-power, and works with 
1601b. steam pressure. At the trial trip she made 12 
knots with a consumption of 1.421b. of coal per hour per 
indicated horse-power per hour. 


On Monday, the 18th inst., the new steel steamer 
Joannis Millas proceeded from the works of Messrs. Joseph 
L. Thompson and Sons, Sunderland, on her trial trip. 
The vessel was run over the measured mile at Whitley, 
and a mean speed of 11.16 knots was obtained. The 
Joannis Millas has been built to the order of Messrs. J. 
Millas and Son, Braila, Roumania. She is of the 
following registered dimensions: Length, 284 ft.; breadth, 
38.15 ft. ; depth, 18.15 ft. The engines are of the triple- 
expansion type, having cylinders 214 in. 35 in. and 58 in. 
in diameter, with a stroke of 39 in. They have been built 
by Mr. John Dickinson, of Palmer’s Hill Engine Works, 
Sunderland, and are of about 1000 indicated horse-power. 





The new steamer Asta, built at the Elsinore Iron Ship- 
building and Engineering Company for account of the 
Osterséen Steamer Company at Copenhagen, had a very 
satisfactory trial trip on Wednesday, November 20. She 
is built entirely of steel to Bureau Veritas highest class 
special survey. She is 148 ft. long, 24 ft. broad, and 11 ft. 

eep in the hold. The engine is a compound, of 250 indi- 
cated horse-power. A speed of 10.4 knots was reached 
eo a consumption of 1? lb. of coal per horse-power per 
nour. 


The new steam screw tug Rex, built by Messrs. 
Samuda Brothers, Limited, for Messrs. Cory and Sons, 
was Officially tried on the Long Reach mile on the 21st 
inst. The speed obtained was 10.211 knots. The 
engines, built by Messrs. T. A. Young and Son, of Black- 
wall, are compound surface-condensing, indicating 325 
horse-power. This vessel has proved to be the fastest of 
the fleet, which comprises six other tugs. 


The Hamburg American Steam Packet Company’s new 
steamer Russia, built by Messrs. Laird Brothers, made 
her official trial trip at the mouth of the Mersey on 
Friday, the 22nd inst. She was taken over by the repre- 
sentatives of the company, and proceeded direct to Ham- 
burg, where she arrived at noon on Monday last, having 
made the voyage at an average speed of 14 knots per 
hour. The Russia is of 4017 tons gross register, and 
3500 indicated horse-power, and is intended for the com- 
ml emigrant and cargo service between Hamburg and 
ew York. 





On Saturday, the 23rd inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, the eighth steamer built by that firm for the 
Hansa Steamship Company, of Bremen. The length of 
the vessel is 323ft.; breadth, 41 ft. ; and depth of hold 
27 ft. 6in. The main engines are upon the tri-compound 
principle, by the North-Eastern Marine Engineering 

ompany, Limited, Sunderland, and have cylinders 
234 in., 37in., and 64 in. by 42 in. stroke. 





The screw steamer Maori King was successfully 
launched from the yard of Messrs. W. Doxford and Sons, 
of Sunderland, on Saturday, the 23rd inst. She has been 
built to the order of Messrs. William Ross and Co., of 
London, and is entirely of steel, the principal dimensions 
being: Registered length, 365 ft.; breadth extreme, 
44 ft. ; depth moulded, 30 ft. The engines are triple- 
expansion, constructed by the builders of the vessel, the 
cylinders being 27 in., 44 in., and 72 in. by 48 in. stroke. 





On Saturday, the 23rd inst., Messrs. Craig, Taylor, 
and Co. launched from their Thornaby Shipbuilding Yard, 
Stockton-on-Tees, one of the largest vessels that they 
have yet built, her dimensions being as follows: Length, 
301 ft. ; breadth, 37 ft.; depth moulded to spar deck, 
26 ft. The vessel has been named the Petrolia, and has 
been built to the order of Mr. Alfred Suart, of London. 
She has been specially designed and constructed by the 
builders for carrying oil in bulk. The engines have been 
constructed by Messrs. Black, Hawthorn, and Co. on the 





triple-expansion principle, with cylinders 22 in., 36 in., 
and 58 in. in diameter by 42 in. stroke. 


On Saturday, the 28rd inst., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, 
Limited, of Willington-Quay-on-Tyne, a steel screw 
steamer, which has been built to the order of Messrs. 
Burrell and Sons, of Glasgow. The boat has been named 
the Strathdee, and is of the following dimensions, viz. : 
Length, 300 ft.; breadth, 41 ft.; depth, 22 ft. The 
engines, which are to be supplied by Messrs. Wigham, 
Richardson, and Co., are of the triple-expansion type, 
having cylinders 23 in., 37 in., and 62 in. by 42 in. stroke, 
with two large boilers working at 160 lb. pressure. 





A finely modelled four-masted sailing ship of 3600 tons 
burthen was launched on Saturday, the 23rd inst., from 
the yard of Messrs. John Reid and Co., Port-Glasgow. 
The dimensions of the vessel, which is named the Puri- 
tan, areas follows: 300 ft. long, 43 ft. broad, and 25 ft. 
deep, and the register tonnage is 2268 tons. The vessel 
is owned by Messrs. R. W. Cameron and Co., New York. 





On Saturday, the 23rd inst., the Ailsa Shipbuilding 
Company launched from their yard at Troon a steel screw 
steamer named the Paragon, built by them to the order of 
Captain John Weatherill, Dublin, and intended for the 
coal-carrying trade between Garston and Dublin. The 
vessel is 142 ft. long, 254 ft. broad, and 12 ft. 11 in. deep, 
moulded. Engines of the tri-compound type have been 
constructed by Mr. W. Kemp, Govan. The cylinders 
are 14 in., 224 in., and 36 in. in diameter respectively, 
and the stroke 27 in. 





Messrs. A. Hall and Co. launched on Saturday, the 
28rd inst., from their shipbuilding yard at Aberdeen, 
a steel screw steamer named Bon-Accord, built for 
Messrs. J. and A. Davidson, of the same city. The 
dimensions of the vessel are: Length, 245 ft.; breadth, 
34 ft.; depth, 17 ft. ; and the deadweight carrying capa- 
city is 2000 tons. Engines of the tri-compound type are 
to be fitted on board by Messrs. Blaikie Brothers. The 
cylinders are 21 in., 34 in., and 56 in. in diameter, with a 
piston stroke of 39 in. 





The last of five vessels built by Messrs. Scott and Co., 
at Greenock, for the Mala Real Portugeza, Lisbon, was 
launched on Saturday, the 28rd inst., into the Clyde. 
This vessel, named Malange, is like the others, and 
measures 3200 tons register. The dimensions are 363 ft. 
long ; breadth, 42 ft.; and depth, 26 ft. Engines of the 
triple-compound type, to develop 4000 indicated horse- 
power, have been constructed by the builders. 





On Tuesday, the 26th inst., Messrs. Alex. Stephen and 
Son launched from their yard at Linthouse, Glasgow, a 
steel screw schooner-rigged steamer, named Chemnitz, of 
about 2700 tons gross, Built by them for the German Aus- 
tralian Steamship Company, of Hamburg, for service 
between Hamburg and Australia direct. e propelling 
machinery, which was fitted on board previous to launch- 
ing, consists of a set of triple-ccompound engines having 
cylinders 23 in., 37 in., and 59 in. in diameter, by 42 in. 
stroke, with boilers working to 160 lb. pressure. 





The Union Steamship Company’s Royal mail steamer 
Arab, well known in the Cape and Natal service, has just 
had her engines converted to triple-expansion by Messrs. 
John and James Thomson, of the Finnieston Engine 
Works, Glasgow, and on her speed trials has attained 
good results. The vessel is 350 ft. long, 40.2 ft. broad, 
and 23.6 ft. depth moulded, her net tonnage being 
2027 tons. The compound engines had cylinders 50 in. 
and 86 in. by 54in. stroke. The diameter of the cylinders 
in the new engines are 33 in., 524 in., and 86 in. in dia- 
meter, and the stroke is the same. Two boilers supply 
the steam. They are 15 ft. by 17 ft. 6 in, with rons nd 
furnaces. The vessel had a preliminary run on the Firth 
of Clyde, maintaining a speed of 15.15 , Boban an hour, the 
engines meantime developing 3500 indicated horse-power. 
The voyage to Southampton from the Cloch Lighthouse 
on the Clyde to the Needles was accomplished in thirty- 
four hours. At the official speed trials in Stokes Bay, 
the mean of four runs was 14.852 knots, the fastest run 
being 15.319 knots. The power developed was 3617 indi- 
cated horse-power, with a steam pressure of 160 lb., a 
vacuum of 27 in., and 68 revolutions. The propeller is 
unchanged. The result isa gain of half a knot and of 
822 indicated horse-power over the speed on her original 
trial trip. 


Thesteamer Sicilia, recently built by Messrs. Pickersgill 
and Sons, of Sunderland, for Messrs. Peirce, ker, and 
Tlardi, of Messina, com leted her trial trip on the 18th 
inst. The Sicilia is 270 tt. long, 37 ft. broad, and 19 ft. 6in. 
moulded depth. The engines, built by Messrs. George 
Clark, Limited, have cylinders 21 in., 34 in., 56in. in 
diameter, and 39in. stroke ; large-sized boilers suppl 
steam at a pressure of 160 1b. The Sicilia was laden Math 
2600 tons of coal, and steamed on the several runs a mean 
average of 10? knots. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Miners’ Conference at Chesterfield.—On Saturday a con- 
ference of delegates So prgcog most of the collieries 
in Derbyshire, was held at the Sun Inn, Chesterfield, for 
the purpose of considering the a further 10 per 
cent. allowance in wages, and the result of the ballot on 
the eight hours’ question. After hearing reports from 





the majority of the delegates, a resolution was unani- 
mously adopted in favour of joining with other counties 
in seeking the advance mentioned, and it was further 
decided that should it be found necessary, in order to 
secure it, that notices should be handed in. 


The Steel Trade.—Railway tyres from 10/. 5s. to 10/. 10s. 
per ton, axles from 10/. to 10/. 5s., springs 14/. Bes- 
semer steel or Siemens steel tyres 10/. 10s., axle forgings 
9. 17s. 6d. Special Siemens billets 8/7. 10s.; special 
Bessemer billets 8/.; hematite irons very firm at 4/. 5s. 
to 4l. 7s. 6d. ; foundry 3/. 15s. ; forge 3/. ; spiege] iron 61. 
The anticipation that these values would be increased 
this week has not been realised. 


The District Iron Trade.—¥or locomotive coal there is 
a mony demand, and for gas coal there is also a great 
demand at present, companies pressing for large quanti- 
ties as the season is pretty nearly at its height, and some 

rognosticate trouble ahead. Fuel for manufacturers’ use 
is in steady demand, and the tonnage forwarded to the 
great centres of the heavy woollen districts is well main- 
tained. Slack and smudge meet a ready market, as well 
for boiler as for coking purposes, and prices are very good. 
The coke ovens are everywhere well employed, and the 
demand is stiff, many buyers from Northamptonshire, 
Derbyshire, and Lincolnshire having been in the district 
pressing for supplies. 


Parkgate Iron and Steel Company, Limited—Pressure of 
Work requires Increased Capital.—The interim dividend 
of the Parkgate Iron Works was expected to have been 
announced to-day, but in place of that there is a further 
call for — announced to shareholders. In order to 
increase the capital the share directors have decided to 
make a call of 107. per share, payable in two calls of 5u. 
each. They state that the old plate mill in the steel 
works is now in operation, and is turning out plates of 
very large sizes for marine boilers, locomotives, and other 
work where heavy plates are required. The company 
expect that when the second eainal engines, now in course 
of delivery, are at work better results will be achieved, as 
both the cogging and plate mills will be able to work 
independently of one another. The directors declare that 
they would have declared an interim dividend but for the 
large expenditure necessary on future new works. A 
number of the regular customers are using steel plates, so 
that the directors find it necessary to increase the output of 
Siemens steel by the addition of new furnaces. 


Advance of Wayes by the Yorkshire Coal Masters.—A 
deputation of the coal masters of South and West York- 
shire met representatives of the colliers of the same dis- 
trict in Sheffield on Monday last. It was resolved that 
an advance in wages of 10 per cent. be given to the 
miners in January next, the same to hold for six months; 
if the prices of coal rise in the interim no further claim 
on that account to be made by the men against the 
masters, and on the other hand, if prices fall the masters 
will not seek any reduction of wages as against the work- 
men. 





New Twiy-Screw Drepcrer “G. Warp Corsr.”—On 
Saturday last the trial of the new twin-screw dredger 
G. Ward Cole, recently constructed by Messrs. W. 
Simons and Co., Renfrew, for the Melbourne Harbour 
Commissioners, took place at Renfrew with satisfactory 
results. It may be stated that the order for this dredger 
and its sister-ship—the Francis Henty, now on its voyage 
to Australia—was sent home in January last, notwith- 
standing great opposition from the Protectionist party, 
and even after the contract was settled there were loud 
demands that the order should be cancelled and the 
building of the vessels intrusted to Australian firms. 
But the authorities, looking to the cost, time of building, 
and efficiency of the colonial-built vessel, compared with 
that constructed here, refused to cancel the order. They 
were chiefly influenced in coming to this decision by the 
performances of the Crocodile, built by Messrs. Simons 
and Co., which accomplished considerably more dredging 
work than a vessel built in the colony at a cost of more 
than double that paid for the Clyde-built vessel. It is not 
necessary to enter further into the controversy, as it 
was referred to at the time (see ENGINEERING, vol. 
xlvii., page 514). Suffice it to say, in this connection, 
that the results obtained in the recent trials of the 
Francis Henty and G. Ward Cole, the reputation 
of our home products will be more than main- 
tained, and as regards time of construction, while the 
Australians took 24 years to build the dredger John 
Nimmo, these vessels have been constructed in less than 
a year. Their dimensions are as follows: Length 
160 ft. ; breadth, 32 ft.; depth, 11 ft. They are naman 
by compound surface-condensing engines of 500 indi- 
cated horse-power. The dredging buckets are of steel, 
and when run at the rate of twenty-four per minute, they 
raised on trial over 1200 tons of material per hour, the 
average dredging capacity being 600 tons. The bucket 
ladder is arranged to dredge to a depth of 35 ft. under 
water level. he builders’ patent raised forecastle and 
bridge is provided to give facility for working the bow 
moorings, and these also form a strong connection at the 
ioweit part of the vessel. The winches are specially 
adapted for the work and are pe hg ae each barrel 
working independently. The cabins for the crew are 
situated on the starboard side of the vessel, and those for 
the officers are on the port side, the latter being hand- 
somely fitted up with all conveniences. These vessels 
have been constructed under the es of Mr. 
W. R. Kinniple, M. Inst. C.E., Westminster, London, 
and make the tenth dredging steamer built by Messrs. 
William Simons and Co. for Melbourne harbour. The 
G. Ward Cole is now being fitted out for the voyage and 








is expected to leave in a few days for Melbourne, 
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SAND-BLAST APPARATUS FOR SHARPENING FILES. 
CONSTRUCTED BY THE TILGHMAN’S PATENT SAND BLAST COMPANY, SHEFFIELD. 


% 





AmonG the numerous purposes to which Tilghman’s 
sand blast process has been applied, one of the most 
important is that of sharpening or finishing new files 
and resharpening worn ones, to which we called 
attention a few years since. In this process a stream 
of very fine sand and water, in the state of fluid mud, 
is directed at a certain angle against the face of the | 
file, and is driven with great his by jets of steam 
against the back of the teeth, the effect being to grind 
away the burr or curl produced by the chisel, and to 
give the teeth keen and well-supported edges. New files 
so treated cut much faster, work more freely, ‘‘ pin” 
less, and wear longer than the ordinary kind. Their 
superiority is shown in a marked degree when used 
upon gun-metal, and broad surfaces of cast and wrought 
iron and steel, where great pressure is necessary to 
make the ordinary file bite or take hold of the work. 

A file which has been fairly worn out in the fitting 
shop, but which is net rusty, and has not many broken 
teeth, can be sharpened by the sand blast, so as to cut | 
equal to a new file, and when again dulled by wear, it | 
can be again sharpened, and this can be repeated many 
times. To obtain satisfactory results from the use of | 
the process for resharpening worn files, the fitters should 
be instructed to lay aside their files as soon as they 
commence to drag or lose their smoothness of cutting. | 
The partly dulled tiles are collected from time to 
time, taken to the file-sharpening apparatus, touched 
up and redistributed. The illustrations above show 
the latest design of apparatus for this purpose. The 
fine sand and water is contained in the conical reser- 
voir on the left (Fig.1), and is raised by a pump to the 
small hopper above, from which it is conveyed by a} 
flexible pipe to the blast jet. Figs. 2 and 3 show | 
Mathewson’s file-sharpening jet. The sand and steam | 
enter the jet at separate points, the former by the 
flexible tube ¢ and passage D, and the latter where 
marked, and do not come in actual contact within the 
jet. On issuing from the jet the mixture of sand and 
water is suddenly encompassed by the two converging 
sheets (or wide and thin jets) of steam at } b, and thus 

rojected with great velocity against the teeth of the 
le C, which is passed obliquely over the sloping rest 
B, held between the guide F and the wedge A. 

The makers of the apparatus are 'Tilghman’s Patent 

Sand Blast Company, Sheffield. 








CHARLES EASTON SPOONER. 

Ow the 18th inst. Mr. Charles Easton Spooner died 
at his residence, Bron-y-Garth, Portmadoc. The 
announcement will be read with regret in all parts of 
the world, for hundreds of engineers have been re- 
ceived with kindness by Mr. Spooner, and courteously 
conducted over the Festiniog Railway, of which he | 
was the engineer and manager. It was a never-ending 
pleasure to him to discourse on the advantages of 





| at the service of all who had projects of that kin 


| railway of that kind. 
| kinds of traffic could be economically conducted on a 


SAN 


narrow gauge lines, and his experience was freely put 
f in 
contemplation. 

He was the pioneer of the system, and the success 
which he achieved has borne fruit in man 
countries. When the Act for the Festiniog line was 
obtained in 1832, Mr. Spooner was only fourteen years 
of age, but as soon as 
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' advantage of such opportunities to young engineers and 


shipbuilders. 
He said that he wished to make a few remarks on some 
of the first principles connected with engineering work 


y distant | pn al pointing out the importance of realising that 


1] such principles were deduced in the first instance from 


experimental investigation. The necessary data for the 


2 'S | design of machinery and structures were discussed, and 
ne left school he assisted his | the absolute necessity of any designer first acquiring a 


father on the work, which was constructed as a horse | thorough knowledge of the materials at his disposal was 


In 1856 he succeeded 
In 1863 power was 


tramway of 1 ft. 114 in. gauge. 
to the position he has since held. 


enlarged upon. 
Attention was next turned to heat engines, a rough 


obtained to work the line by locomotives, and from | outline of their elementary conditions of working being 


that time its equipment was gradually changed to that 


of a first-class railway, with rolling stock, signalling | 
appliances, and all the necessary fittings for the safety | 


and comfort of the passengers. i other things 
the whole of the curves were set out afresh to true para- 
bolas, 
sharp at the bend, yet it rendered the running extremely 
easy. We have given so many accounts of the Festiniog 
Railway,* that it is not necessary to do more than 


| state that it is 134 miles long and rises 700 ft. with an 

average gradient of 1 in 92, and with steepest gradients 
| of 1 in 79.8. 
| some cases as short as 116 ft. 


It is full of reverse curves with radii in 
The gauge was not that 
which Mr. Spooner would have preferred, and he 
always advocated one of 2 ft. 6 in. as the best fora 
Indeed he maintained that all 


line of that size. 
Mr. Spooner published a book entitled ‘‘ Narrow 


| Gauge Railways” in 1870, and also read several papers 


on the same subject. 





NORTH-EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS. 
_Some time ago the Council of the North-East Coast 
Institution of Engineers and Shipbuilders, Newcastle-on- 
Tyne, passed a resolution giving powers to the graduate 
— of the Institution to form a graduate section for 
the 
buil 


Institution’s rooms, Newcastle-on-Tyne, on Wednesday 
evening, November 20. Mr. H. Macoll, one of the vice- 
presidents of the Institution, occupied the chair, when 
the elected president of the section, Mr. Frank T. Mar- 
shall (son of Mr. F. C. Marshall, the present President of 
the Institution), delivered a most interesting address, of 
which the following is a summary : 

Mr. Frank T. Marshall commenced his address by 
explaining the reasons for the formation of the new sec- 
tion, viz., the reading and discussing of technical papers 
and the arrangement of special visits to the various in- 
dustrial works in’ the district, pointing out the great 








* See ENGINEERING, vol. viii., page 207; vol. x., page 
267; vol. xxxvili., page 283. 


Fangio of reading and discussing papers on ship- | 
ing and engineering subjects amongst themselves. ' 
The first general meeting of this section was held at the | 


; way has advanced to 184 miles. 


| given, and the advantages of the steam engine pointed out. 


‘he results of a complete trial of a steam engine were 
given, as illustrating the various points at which losses 
lace, and accounting for the small efficiency ob- 


| took p 

pea when steam was used as a converter of heat energy 
a: ) |into work. Special stress was laid on the fact that by far 
and although this alteration made them rather | the largest loss was that accounted for by the heat given 


by the exhaust steam to the condensing water, thus show- 
ing that what was apparently the greatest waste was 
absolutely unavoidable, being a necessary evil of using 
steam. The losses from radiation, initial condensation, 
and high funnel temperature were also discussed. 

The next matter mentioned was the resistance and pro- 
— of ships, the growing importance of the subject 
veing pointed out. The experimental work of the late 
Mr. Froude, and of his son Mr. R. E. Froude, was 
briefly described, special attention being directed to the 
important data relating to the resistance of ships which 
had been obtained by means of towing models, similar 
to the full-sized ships in an experimental tank. Other 
methods of calculating speed and power by means of 
“coefficients of propulsion” were mentioned, and the 
great necessity of making progressive trials on any new 


| a 0 of ships alluded to. 
n 


concluding, the writer expressed his thanks for the 
honour they had done him in electing him to be their first 
President, and said he would do all that lay in his power 


| to advance the graduate section, which he knew would 


turn out a most useful and successful part of the North- 
East Coast Institution of Engineers and Shipbuilders. 








Arrican Coat.—During the past six months 17,000 bags 
of coal have been despatched from the Kronstad coal 
mines to Kimberley. 


QUEENSLAND RatLways.—On the Cleveland line the for- 
mation of banks and cuttings to receive the permanent 
Recent heavy rains caused 
some of the banks to settle considerably, and numerous 
small slips occurred in the cuttings, but only one was of 
any importance. The bridges and flood openings are all 
in a forward state, and station works and level crossings 
have kept well up with the plate laying. The average 
number of men employed on the work has been 246. It 
is expected that the line will be ready for traffic shortly. 
On the north coast line, sections 2 and 3, the work of 


‘clearing is progressing rapidly, and progress has been 


made with several cuttings and embankments. A start 
has also been made at tunnel No, 1. 
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HOBSON’S BRIDGE FLOORING. 
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THE whole of the roadway in the Liverpool overhead 
railway is to be constructed of Hobson’s patent floor- 
ing. The total length for which the ironwork is 
required is six miles, the lines running parallel with 
the docks all the way. In the annexed engraving we 
give views of different types of this flooring, which is 
very cheap and simple. It will be seen that the floor- 
ing is composed of plates which, in one of the arrange- 
ments, are bent nearly to a semicircle with a flattened 
crown. The lower edges of adjoining plates are 
rivetted together with an intervening | iron, and the 
joint is covered with asphalt to render it perfectly 
water-tight. Bent angle irons are rivetted to the side 
girders, and the floor plates are again rivetted to 
these, binding the floor and the girders into a solid 
structure. The rails are carried by longitudinal con- 
tinuous girders placed directly on the crown of the 
flooring plates. At Liverpool a large press is to be 
put down on the ground and the plates bent on the 
spot. Messrs. Dorman, Long, and Co., of Middles- 
brough, are supplying the ironwork for the railway. 

It is needless to say that Hobson’s flooring is useful 
for many other purposes besides bridgework. Covered 
with concrete it makes a capital warehouse floor, and 
its section is capable of considerable variation. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 15, 1889. 
THE fact that the present producing capacity may 
not be equal to the requirements of the coming winter 
and spring, is causing considerable anxiety in the 





American iron trade, All capacity is now oversold for 
periods ranging from two to six months. Prices have 
advanced from 1 dol. to 5 dols. per ton within sixty 
days. Ferro-manganese is quoted at 90 dols., 20 per 
cent. spiegeleisen 34 dols., nail slabs 35 dols., firebox 
steel 44 dols., and muck bars 29.50 dols. at eastern 
mills. Foundry iron has advanced to 19 dols. for 
No. 1 and 17.50 dols. for No. 2, with grey forge at 
16 dols. to 16.50 dols, Steel rails are quoted at 
31.50 dols. to 33.50 dols. at eastern mills, and 35 dols, 
at western. Ship-plates are 2 dols. per ton higher 
than they were thirty days ago ; bar iron was advanced 
1 dol. to 2 dols. per ton last week. 

Notwithstanding all these little advances, buyers 
are not crowding into market as they usually do when 
such advances take place. The reason for this inaction 
is, that they have heavy supplies of material contracted 
for, so that they will not be in actual need of material 
until the end of the year, and they argue that if the 
prices of raw material are higher for the first quarter 
of next year, an advance in finished products will be 
brought about in the mean time. 

The volume of traffic during the past four months 
has been 10 to 30 per cent. in excess of the volume for 
the corresponding time last year, and in consequence 
of this, railroad companies everywhere have been unable 
to meet the demands of shippers. Their engine drivers 
have been working day and night, freight has been 
blockaded, merchandise has been stored in warehouses 
and elsewhere, awaiting cars. A good many railway 
managers are consequently preparing to place orders 
for rolling stock to be delivered through the winter 





months ; but already it is learned that many of the 
car works are oversold. This is particularly the case 
in the west. The car works in Pennsylvania and 
Ohio have received inquiries this week for a great 
many cars, and the millowners are receiving inquiries, 
in turn, from the car builders, as to bottom prices for 
common iron, as well as medium, with the result that 
these kinds of iron have been marked up about | dol. 
per ton. 

There is an extraordinary demand for all kinds of 
steel. Nail slabs have advanced 1 dol. per ton. The 
nail factories are everywhere crowded with work, and 
prices have advanced 10 cents per keg. Small lots 
are 2.20 dols. for iron, and 2.40 dols. for steel in 
eastern markets, while in western markets iron nails 
are 2.40 dols. and wire nails 3.10 dols. Much interest 
is felt in the question as to how far this advancing 
tendency may be expected to go; a few weeks may be 
expected to throw considerable light on the problem. 

We hear of new enterprises by the score, from the 
establishment of boat and ship yards, down to the 
erection of shops and factories by the hundreds. There 
is certainly unusual activity in the expansion of manu- 
facturing capacity in the United States, Railroad 
builders are negotiating with money lenders for the 
construction of a good deal of mileage ; should these 
schemes go through, the demand from that quarter 
will add a factor to the situation, which will give a 
decided impetus to the upward tendency in prices. 


PHILADELPHIA, November 18. 

At present writing there are 323 blast furnaces at 
work in the United States, with a productive capacity 
of 165,000 tons of iron per week, as against 286 fur- 
naces in blast on June 1, having at that time a capa- 
city of 137,119 tons weekly. This is an increase of 
about 28,000 tons per week, or at the rate of 1,500,000 
tons a year. There are now in blast 96 anthracite 
iron furnaces, producing 40,603 tons per week, and 
160 bituminous furnaces, producing 112,289 tons per 
week, The expansion of capacity is going on at a 
great rate, induced by the high prices prevailing for 
iron. Bessemer pig hasadvanced from 18 dols. to 20dols. 
in eastern markets, and from 21.50 dols. to 22 dols. in 
western; furnaces are all oversold from one to three 
months. There is a very heavy demand for slabs, 
billets, and blooms; slabs have advanced in price 
from 30 dols. to 36 dols., and billets about the 
same. Steel rails have advanced to 35 dols. in 
eastern mills, and an advance of 1 dol. to 2 dols. is 
likely to be effected at Chicago. A few small lots have 
been taken this week, amounting to 12,000 or 15,000 
tons. A 1000-ton lot of spiegeleisen sold this week 
at 33.50 dols. A few lots of ferro-manganese were 
taken at 90 dols. for midwinter delivery. Wire rods 
are selling at 53 dols. to 54 dols. No. 1 foundry pig is 
quoted at 18 dols. to 19 dols., and forge at 17 ics to 
17.50 dols. Several inquiries were made last week from 
British markets for pig iron and billets, but the high 
freight rates, &c., make transactions of that character 
improbable. The entire iron trade is in a feverish 
condition on account of the general anticipation of 
wants, which is being stimulated by the more clearly 
recognised dangers of an advance. 4 western markets 
all kinds of material are scarce, and jobbers and 
retailers are marking up prices. 

The plate mills are oversold two months, and bridge 
ironmakers are unable to accept all the contracts 
offered to them. The demand for the larger sizes of 
wrought-iron pipe is very heavy. In Western Penn- 
sylvania all the mills continue running day and night, 
and the smaller shops are working overtime. Con- 
tracts for 25,000 tons of pig iron were placed this week 
at Cincinnati. In St. Louis markets it is reported 
that a number of furnace managers have withdrawn 
quotations from the market, waiting for an advance of 
50 cents to 1 dol. to be announced. 

The anthracite coal production so far this year is 
about 3,000,000 tons behind the production to this 
date last year. The total production so far this year, 
is, in round numbers, 30,000,000 tons. The bituminous 
coal trade is very active, but prices are low, and a 
combination is now projected between the producers 
of the various competing regions, to be based upon a 
division of tratiic and the establishment of fixed rates 
and prices at distributing points. 

The large crops are the basis of the phenomenal 
prosperity ; the increase in the wheat crop this year is 
80,000,000 bushels ; this furnishes an additional rail- 
way traffic of 2,000,000 tons, 

All the railway companies are preparing to place 
orders this winter for cars and poate railway equip- 
ments. 





INDUSTRIAL NOTES. 


THE report of the labour correspondent to the Board 
of Trade, issued on the 16th instant, states that ‘‘ with 
but slight exceptions the reports of the leading trade 
unions continue to show a highly prosperous condition 
of the skilled labour market.” In consequence of the 
mild and open weather, even the outdoor trades have 
not shown any sign of a falling off in the demand for 
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labour. The printing trades are much better than 
they have been for some months ; the cotton trades, on 
the contrary, are much depressed, especially in the 
spinning branches. In the latter the number of un- 
employed is above the average. 

‘The coal, iron, shipbuilding, and engineering 
trades are very fully employed ; so much so that the 
amount of available labour is not equal to any material 
increase of production.” There are but few disputes 

nding in the shipping trades and cognate industries. 
- the whole of these extensive branches of trade, the 
nine societies, with a total membership of 125,703, only 
2023 are out of work, or about 1.6 per cent. of the 
total. Of the twenty societies reported upon, with an 
aggregate of 205,246 members, only 3657 are unem- 
ployed, or 1.8 per cent. of the whole. The member- 
ship has increased by 6610, while the number out of 
work has decreased by 627 on the figures of a month ago. 
The percentage of members out of work in the October 
report was 2.1, now reduced to 1.8 per cent. only. 





The November report of the Associated Blacksmiths 
of Scotland reports only five members out of work on 
trade or protective benefit; and nine only on idle 
benefit. The district reports do not return any place 
in the category of “bad” as regards trade, and only 
in one place it is said to beeven ‘‘ dull.” Thestrike in 
Dundee was settled, after some negotiation and con- 
ferences, by a concession of ls. per week in wages, 
with a further advance of 1s, per week in January 
next. In several of the Scotish districts the movement 
for an increase in wages had been suspended, pending 
the settlement of the Dundee diffeulty. As the 
arrangement at Dundee was only a partial concession 
of the terms asked, being indeed a compromise, the 
society has decided to postpone any active measures 
for advances in other districts until the new year. 
Meanwhile negotiations are going on at several places, 
and at one place a concession has been made to grant 
one farthing per hour at once, with a further advance 
of a like sum from March | next. 





In the Sheffield and Rotherham district the state of 
trade continues good in all branches of the iron and 
steel industries. The master filemakers have conceded 
the demands of the men in full, and the men have 
unanimously thanked the employers for the advance. 
The Midland Railway Company have advanced the 
wages of porters and goods men Is. per week, and 
reduced the hours from 63 to 61 per week. The gas 
company have under consideration both an advance in 
wages and a reduction in working hours ; a conference 
will be held to discuss the matter. 


In the Cleveland district trade is extremely brisk in 
all branches. The Richmond Iron Works, which have 
been idle for over ten years, are to be restarted by an 
enterprising Middlesbrough firm. The Millfield Works 
are oe to be restarted by Messrs. Riley as boiler 
works ; these have been idle for some time. And the 
Phoenix Engineering Works have been taken over by 
another firm, Messrs, Worth, Mackenzie, and’ Co. It 
is also stated that the Norton blast furnaces are to be 
restarted. The railway men had become very dis- 
contented because the North-Eastern Railway Com- 
pany had shown no disposition to consider their claims. 
A strike was contemplated, and feared, unless some 
arrangement could be speedily arrived at. A con- 
cession has now been made to the porters and signal- 
men generally. The question of an advance for stone- 
tipping, which was es nan to arbitration some three 
weeks since, has resulted in the advance asked for 
being given. ‘The men are to be paid 24d. per truck 
for all the stone tipped, and any percentage which the 
sliding scale may give. It was further agreed that the 
award should date back to the time of the reference, 
and that the men be paid all back time to the present. 
At Hartlepool the dispute between the platers and 
their helpers has been settled. The employers’ notice, 
subjecting the men to a day’s notice, has therefore 
been withdrawn. The pipe-moulders are seeking an 
advance in wages at North Ormesby, and threaten to 
strike unless the concession asked for be granted. 


The whole of the iron and engineering trades in 
Lancashire and adjoining courties are extremely 
busy ; the men are fully a and overtime is 
being extensively worked to enable the firms to com- 
plete the pressing orders on hand, This has involved 
some friction as regards the extra allowance for over- 
time; but as the masters need it the men press for the 
full amount of time and half up to a certain point, and 
double time beyond it. All kinds of manufactured 
iron are fetching good prices, although there has been 
a holding back on the part of buyers in some instances, 
in the hope of a reaction. But with stocks diminish- 
ing, with no large increase in the output, and with a 
brisk demand in all quarters, there seems to be little 
chance of any downward tendency in price. On the 
contrary the chances are of a further advance, if not 
before, certainly soon after Christmas. In the marine 
engineering establishments there is a great pressure of 


work, the output not being equal to the pressing re- 
quirements. The only dark cloud in Lancashire, at 
present, is in the cotton industries, in some branches of 
which there is depression. Even the collapse of the 
cotton corner has not restored prosperity, although it 
has eased the prices of the raw material. 

The troubles in connection with the dockers’ strike 
have not yet ended, though the strike has terminated, 
and the accounts have been audited, and the balance 
banked in the names of trustees. The lightermen’s 
dispute as to one job constituting a day’s work was 
settled by the master lightermen accepting the inter- 
— put upon his award by the arbitrator, Lord 

rassey. The threatened strike at Tilbury Docks has 
been averted by the foremen and clerks consenting 
to join the union under protest. In several other 
ways there have been signs of smouldering discontent, 
although the terms demanded, or at least assented to 
by the Strike Committee, on the men’s behalf, have 
been on the whole fairly conceded. Perhaps the chief 
reasons for this discontent and uncertainty as to what 
will come next, are to be found in the fact that the 
men have not been trained to discipline ; they have 
but the vaguest notion of what combination means, 
and the struggle was rather in the nature of a series 
of parades, under the eye of a sympathising public, 
than a severe labour conflict. The most calamitous 
thing in connection with the recent strike is the strike 
and lock-out of the men and women at Silvertown, 
which have lasted for eight weeks. The number out 
is about 1200, of whoin 400 are women and girls. The 
suffering endured by these people is most acute, and 
very little help is being’given to the strikers. If the 
recent Strike Committee have no jurisdiction, and can 
give no aid, there is a kind of moral responsibility 
attaching to them in the matter. 

The lightermen’s dispute was so serious in its 
character, and involved so much of real importance to 
the interests of the shipping trades of the port of 
London, and of all pets. trade in any way depend- 
ing upon shipping, that a full statement of the terms of 
settlement is desirable for the purposes of reference, 
especially as nearly all branches of trade are affected 
by any strike on their part. The following terms were 
agreed to by a conference between the master lighter- 
men and the men’s delegates on the 21st inst. : 

1. For an early turn-out lightermen shall not be 
expected to go a distance beyond four miles from their 
homes, or from the place where they receive their 
orders, That the radius for starting the day’s work 
shall be from London Bridge to the Albert Docks, or 
Nine Elms as an equivalent distance above London 
Bridge. That if lightermen are employed to com- 
mence the day’s work beyond this radius they shall be 
paid for the ordinary time required to reach their 
—_ of work on the principle of 6s. for twelve hours’ 
work, 

2. That the movable hours of from 6, 7, or 8 a.m. 
until 6, 7, or 8 p.m., as provided for in Lord Brassey’s 
award, be adhered to ; but where a lighterman’s day 
closes at 6 or 7 o’clock p.m. he shall receive his orders 
within half an hour after reporting himself and being 
in attendance at the office, or be paid overtime at the 
rate of Is. per hour for all such time as he may be 
awaiting orders up to 9 p.m. 

3. That a lighterman who has not been employed 
during the day will accept orders for the night’s work 
upon condition he shall receive 6s. for the night’s pay, 
and shall be guaranteed the next day’s work. 

The committee, on behalf of the Association of 
Master Lightermen and Bargeowners hereby pledge 
themselves to recommend that when a lighterman’s 
day ends at 6 p.m. at a distance outside the usual or 
ordinary places of work, he shall, as far as possible, 
receive his orders at the place where he finishes work. 

This arrangement is in the nature of a compromise 
arrived at by mutual concession on both sides. It is 
hoped that, if loyally carried out by both parties, 
future disputes will be avoided. 





The signalmen belonging to the several railway lines 
in the metropolitan district have formulated a 
memorial and adopted it, urging that six days shall 
constitute a week’s work ; that on all main lines they 
shall only work eight hours per day, and at other 
signal stations ten hours per day ; and that the wages 
be: First class, 5s. per day ; second class, 4s. 6d. per 
day ; and third class men, 4s. per day in the provinces; 
and 6s., 5s. 6d., and 5s. respectively in the London 
district. 

The concessions by the North-Eastern Railway Com- 
pany are ls, per week to porters where there is pas- 
senger traffic on Sundays, and that top coats be pro- 
vided for them. The signalmen will be generally 
advanced Is. per week ; and guards and others called 
out on Sundays will have a special allowance of 2s. 6d. 
Other concessions are contemplated, but these are at 
present under consideration. On other lines of rail- 
way the directors are considering the claims of the 
employés, and it is probable that, following the 








example of the London and North-Western, the Mid- 
land, and now the North-Eastern, the railway men 


will be granted additional pay and some other advan- 
tages. 





The gas committee of the Bolton Corporation have 
agreed to an eight hours’ day for the gas stokers in 
their employ, at a daily wage of 5s. The amount to 
be ‘‘stoked” is reduced from 2 tons 2 cwt. to 2 tons 
only. An offer of 1d. per cwt. for stoking the addi- 
tional 2 cwt., on emergency, was refused by the men, 
who demanded 14d. per cwt. instead of 1d. 





An effort is being made by the South Metropolitan 
Gas Company to solve the labour problem by means of 
the profit sharing system on a modified scale. The 
advantages offered are of such a character that the 
men generally are signing agreements accepting the 
terms. The chief advantages offered are constant 
employment, a bonus of 5 per cent. in wages, a pre- 
mium on steadiness, regularity, and sobriety, and a 
further premium at the end of a term. If arrange- 
ments of this kind could be generally made, disputes, 
as a rule, would be avoided and averted. Of course, 
in some branches of trade, it would be difficult to 
insure constant work ; but wherever it is practicable 
much good would result. In arranging this scheme 
the directors declare that they do not wish the men to 
leave their union, and they have made concessions as 
regards Sunday work. 





The resolution regarding an eight hours’ day for 
Government employés and workmen under munici- 
palities and local bodies, passed by the London Liberal 
and Radical Council, was not generally acceptable, 
and therefore it has been interpreted to mean merely 
a declaration in favour of an eight hours’ day, but not 
as involving legislative action. So warmly was the 
motion contested that one of the London labour mem- 
bers stated that he would resign if the union adhered 
to the motion involving Parliamentary action to give 
effect to it. Singularly enough many of those who 
voted for the motion have supported the proposed 
modification of its scope and character. 


In the coalmining districts the great event of the 
week is the Newport Conference, which commenced its 
sittings on Tuesday last, the 26th instant. No fewer 
than eight large meetings have been held in the sur- 
rounding districts. Mr. Burt, M.P., and Mr. Pickard, 
M.P., were among the speakers. 

The Northumberland miners are demanding a 15 per 
cent. advance and Baff Saturday— that is the Saturday 
between the fortnightly pay day. This means simply 
five days a week, or ten days per fortnight, as the pay 
Saturday is usually an idle day. It is said that the 
Durham miners will adhere to the same demand of 
15 per cent., and ten days per fortnight. A strike of 
two days’ duration at the Trimdon Grange and East 
Hetton Collieries for a reduction of hours on Baff 
Saturday, and against the manager’s treatment, ended 
in a compromise of one hour’s reduction in time. At 
the Silksworth Colliery a strike has been on for four 
weeks. In shorter hours the matter was referred to 
arbitration ; the arbitrators came to an agreement, but 
the men refused to accept the award. 

In the Yorkshire districts the claim for a further 
advance is being pushed in all directions. There also 
appears to be a determination to alter or put down the 
‘* butty system.” In the Lancashire districts confer- 
ences are being arranged between the coalowners and 
the miners’ delegates early in December to discuss the 
wages and other questions. In Notts a demand is 
being made for a 10 per cent. advance. In South 
Wales the subjects of the sliding scale, the eight-hours’ 
day, and an advance in wages, have been discussed at 
several conferences and meetings. Further action will 
be decided at or after the conference. 





. The Scotch iron trade has been, and still is, exceed- 
ingly busy. Enormous quantities of pig iron warrants 
have ea hands at advanced prices, with con- 
siderable fluctuations. Makers of pig iron are very 
busy, and prices have gone up from Is. to 2s. 6d. per 
ton. Within a week the stores in Glasgow were 
reduced by 4000 tons. Steel plates have gone up from 
5s. to 10s. per ton. Siemens ship-plates have reached 
10/. per ton; boiler plates 11/. per ton; and angles 
8/. 15s. per ton. In the coalmining districts a further 
advance of 6d. per day has been conceded by Stirling- 
shire mineowners. In Fifeshire a threatened strike for 
74 per cent. advance was averted by the employers 
consenting to grant it as from the middle of the pay 
fortnight, that is, a week later than the demand. In 
Lanarkshire a demand has been made for a further 
advance of 6d. per day. The demand is not in the 
acute form at present to indicate a strike. The first 
instance of a bond fide working man being raised to 
the bench in Scotland has just been effected. Mr. 
Brown, a working miner, and the president of the 
Ayrshire Miners’ Cuice, has been made a magistrate. 
He is fifty years of age, and has been a working miner 
all his life. He still works in the coal pits of Galston, 








where he has spent the whole of his days, and is much 
respected by all who know him, 
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RADIAL VALVE GEARS. 


An Historical aad Critical Examination of Single Eccentric 
and Radial Valve Gears.* 


By J. R. Surru. 
(Concluded from page 614.) 


Kitson does away with the eccentric motion, but still 
uses a circular motion received from the crank-pin, and 
instead of using the vibrating link he uses a bell-crank 
link. Fig. 11 shows this gear applied toa marine engine, 
and Fig. 10 shows the Walschaert gear as fitted to the 
same by Messrs. Ramage and Ferguson, of Leith. It 
has also been fitted by Napier, Denny, and others, in 
the Clyde district. As you will observe in both of these 
gears the piston-rod connection moves the valve through 
its lap+lead, whilst the eccentric in the Walschaert and 
the throw from the crank in the Kitson gives the port 
opening. The method for accomplishing expansion and 
reversion is by sliding valve-rod attachment to ‘‘ block 
¥,” across the link H as in the usual link motion. 

Zeuner has pointed out in connection with the Waldegg 
gear, that with the exception of the constant leads, it is 
no better than a well-designed link motion for steam dis- 
tribution. The angling of the rods, however, in the 
Walschaert application to marine engines has a bene- 











ficial effect on the motion of the valve, giving equal or 
unequal cut-offs. Kitson claims: ‘‘The means above de- 
scribed for obtaining the motion for working the slide 
valves of motive power engines from the crosshead and 
cranks of such engines.” 

Kirk’s gear fitted in thes.s. Australasian and other ocean 
steamers, Patent No. 4135, 1882, and two of Bryce 
Douglas’s gears, Patent No. 4958, 1884, are modifications 
of the same principle, but have the motion of the bell- 
crank link wrought off the connecting-rod in three dif- 
ferent methods in the three gears. Fig. 12 shows Kirk’s, 
and Fig. 13 shows one of Bryce Douglas’s gear. In Kirk’s 
gear we have the first introduction of the ingenious 
method of getting the motion of the valves lap+lead, 
from the piston-rod crosshead through the oscillation of 
the bell-crank link centre L, this being placed a propor- 
tionate distance from the air pump lever centre M, thus 
producing when in neutral gear a motion of the valve 

ual to lap+lead from the crosshead as in the Wal- 
schaert gear, the port opening being obtained from the 
vibration of the bell-crank link G, which is wrought off 
the connecting-rod by rod F connected to “‘ compensatin 
ink K,” which with the previous examples of Brown an 

Joy, and Morton’s, yet to be brought before you, is the 
fourth style of correcting the error due to working off 
connecting-rod. 
_ Kirk claims: “The combination of parts forming an 
improved valve motion, the essential feature of which is 
the imparting of motion derived from the connecting-rod 
through a compensating lever and radius-rod so as to rock 
a curved link centred on a pin, having a motion derived 
from the piston-rod, substantially as hereinbefore de- 
scribed.” 

Bryce Douglas claims: “In combination with the lever 
I worked by the piston-rod, and the bell-crank pivotted 
on I; the system of toggle links and their connections, 
whereby a rocking motion is imparted to A, suitable for 
working slide valves.” 

In Wyllie’s gear, No. 14,783, 1884, you will see from 
Fig. 15 that we have an angular adaptation of Marshall’s 
No. 2 gear, and in the sliding-block gear (not illustrated) 
the same adaptation of Hackworth’e gear, in both cases | 
with the addition of a ‘compensation link W,” intro- | 
duced to bring the angular motion into a vertical motion 
at the valve-rod. This ‘‘compensating link W” is an 





* Paper read before the Hull Institution of Engineers 
and Naval Architects, 





essential feature in this gear, as it corrects the unequal 
travel of valve and does away with the double-port open- 
ings on one side. A great many steamers engined 
= Richardson, of Hartlepool, have been fitted with 
Wyllie’s gear, one of which, the Santiago of Hull, has 
now been working for three years with good results, 

Wyllie claims, ‘“‘The combination of parts forming my 
ee valve motion consisting of an eccentric with its 

placed other than a right angle to the line of motion 
of the valve and guided in the are of a circle by a compen- 
sating link toa lever through which the movements are 
transmitted to the valve, so that the said link has such a 
compensating action as to give equal port openings and 
cuts-off at each end of the valve in the manner described 
and illustrated.” 

In Jack’s gear, No. 4167, 1885, we have accomplished 
by the introduction of an extra swing link, what Hack- 
worth did by his slide bars, viz., the fulerum pin D con- 
strained to travel in a straight line. Fig. 19, page 642, is a 
diagram of same, where it will be observed that fulcrum pin 
D swings not only from point C, but also from point J, 
the neutralised action constraining D to move straight 
instead of curved. 

It is strange that Jack has not applied it to a lever of 
the second order as well, as he only A sia ‘*TIn the gear for 
operating the valves of motive power engines, the mount- 








| now, as it introduces us to a distinct class in the manner 
in which expansion and reversion are accomplished. This 
r, which has come much to the front of late, we 
illustrate in Fig. 14, from which you will observe that 
| when rod H is lineable with valve-rod, and so gear is in 
| neutral position, the valve will only move lap+lead, but 
by shifting top end of rod H along inverted quadrant G, 
we get the extra travel of valve required for port open- 
ing, and according as rod H is on either side of uadrant 
;centre we have ahead or astern positions. This gear 
| corrects more perfectly than the Brown or Joy’s gears, 
| the error arising from working off connecting-rod, pre- 
| viously mentioned. We referred to the important part 
B played in Brown’s gear, also point J in Joy’s gear, and 
|so in this gear the point M plays the same important 
| part, forming the basis of Morton’s improvements. The 
| radiating spanner P connects vibrating lever to connect- 
| ing-rod and causes movable point M to follow an oval 
= whose major axis has become a segment of a circle, 
aving a radius equal to the length of vibrating lever. 

| Whilst speaking on these essential points, lettered by the 
| first letter of each patentee’s name, we would say that in 
| each of them, by shifting these special points, you can 
| underdo or overdo the effects aimed at. For example, in 
| Fig. 7, if you shift J in Joy’s gear nearer or further from 
| R, you give earlier or later steam top or bottom; the 











Fig. 7). Kitson. . 
'\ 


Fig.12.| Kirk, 
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ing of the eccentric-rod upon a pin, at from one-third to 
one-fourth of the distance between the centre of H and of 
the eccentric, the same being combined with a parallel 
motion constructed and operating as described.” 

Sisson, in 1885, in his Patent No. 6254, brought out a 
| gear of the same class as Joy’s, with the compensating 
| lever differently arranged. Fig. 16 illustrates one style 
which looks very much like Joy’s gear, wrought by Kirk’s 
connecting-rod motion, and so it is a very good gear ; but 
there is not one new feature in the arrangement illus- 
trated, which is a combination of the essential parts of 
Kirk’s and Joy’s gears. Sisson claims, ‘‘ In the valve gear 
| of a steam engine, the combination of a link B, pivotted 
| to the connecting-rod of a radius-rod C, and of a lever D 
| connected to the valve-rod of the engine, the lever being 
| pivotted about a centre movable to and fro along a path, 
| the direction of which may be made variable,” &c. 
| Fig. 18 shows two of the many arrangements of Swan 

gear, No. 6254, 1885. This is a modified and simplified 
| Valschaert gear, when eo. by an eccentric No. 1 side 
of illustration, and a modified and simplified Kirk’s gear 
when wrought off connecting-rod, No. 2 side of illustration; 
inasmuch as in both of these gears the lap motion was 
wrought from piston - rod and the port opening was 
wrought off eccentric or connectidg-rod. Now Swan 
accomplishes both of these motions by the one motion of 
his eccentric-rod, or the one motion of his vibrating lever. 
That this is so will be easily seen if we look at the 
No. 1 illustration, where you will see that the motion of 
eccentric-rod C swinging on a link F produces two 
motions, the first an oscillating motion of bell-crank link 
H, the second an up-and-down motion of the neutral 
centre of this same Mc pernet's link. Now if we throw rod 
E into neutral position, we neutralise the first of these 
motions and only move the valve its lap + lead. The 
same applies to motion off connecting-rod, where it will 
be observed Swan has copied the essential part of Joy’s 
patent compensating attachment to connecting-rod. 

Swan claims, ‘‘The use of a reversing link carried freely 
upon a lever, both link and lever having their motions 
derived either from a single eccentric or from a single 
attachment to connecting-rod or single attachment to 
crank. The new construction of parts (none of which are 
new separately) worked from a single eccentric or con- 
necting-rod, or crank, substantially as described and 
illustrated.” 

According to date we should have mentioned Morton’s 
gear (No. 149, 1882) much earlier, but have reserved it till 


















Fig.J3. 8. Douglas . 





Fe 


eee y 


same points, therefore, in Brown’s, Kirk’s, and Morton’s 
have to be particularly watched in overhauling. Whilst 
in Morton’s gear the position of the end of the rod H in 
the quadrant is the means of expansion and reversion, all 
this is accomplished without either swing link or working 
sliding block, so this gear combines all the good points of 
Joy’s gear with the good points of the Walschaert gear 
and gives an equal and regular steam distribution. It 
has been fitted in the Inman, Allan, Donaldson, Clan, 
City, and other ocean line steamers, giving the utmost 
satisfaction. 

Fig. 194 shows Henderson’s modification of Hack- 
worth’s gear inverted, and as fitted by D. and W. Hender- 
son to some of their Anchor Line steamers, with very 
satisfactory results ; the sliding block works on two guide 
bars, and wears remarkably well. 

In No. 7886, 1886, Bremme took out a patent for work- 
ing a shaft other than the crankshaft by means of a novel 
connection to connecting-rod. This we illustrate in 
Fig. 17, where you will see that swivelling arm attached 
to connecting-rod causes small eccentric shaft to make 
one revolution in one complete sweep of connecting-rod. 
I think I may say few practical engineers wi!l adopt this 
roundabout way of doing what Joy, Kirk, Morton, and 
others accomplished in a much simpler and more mechani- 
cal way. 

Fig. 20 shows Pringle and Arrol’s gear, which is 
wrought by a single eccentric fixed opposite the crank, 
and reversion and expansion are peti by shifting 
eccentric strap about 20 deg. on either side of neutral line. 
We illustrate this as the only example we know of, of a 
modification of Englemann’s gear, previously mentioned. 

fore concluding our list of valve gears, we would 
observe that in a theoretical perfect slide valve gear the 
motion would require to be a series of jerks to give a 
uick and full steam admission, then a period of rest, 
then a quick cut-off, then another period of rest, and then 
a quick exhaust opening ; and all this should be accom- 
plished with the same gear with which expansion and 
reversion are done. A cam gear working separate steam 
and exhaust grid valves can accomplish the first part of 
these requirements, and I would mention that this was 
attempted by Robertson, of Glasgow, who, about 1870, 
took out a patent for working separate steam and 
exhaust grid valves by a groove in a revolving disc, and 
the complete revolution of this groove moved a projecting 


roller on the end of a lever, producing a motion exactly 
the same as a cam motion. 


The Allan mail steamer 
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Caspian had her first surface-condenser engines fitted gears will compare favourably as to price, and accommo- 
with this gear, which was reversed by a spiral sleeve. | date themselves to most of your requirements, 


They were economical in coals, but the noise and action | 
of the valve gear put you in mind of the shuttle throw of 
a power loom, R . 


fair to state that there are some of the gears which have 
| been brought before you, which will compete with it as 


this paper should help you to so 
demerits of the different gears, so that whether in work- 


asp the merits and 


Having said this much for the lmk motion we think it | ing, overhauling, repairing, or designing any particular 











gear, you will be able to understand its principle, know 
its good qualities, keep your eye on its faults, and do it 


; 
































The grid style of valve has been revived by Mr. Strong, 
of Philadelphia, who proposes to work same by a moditi- 
cation of Brown's gear, which you will find illustrated in 
ENGINEERING, January 15, 1886, which shows how he seeks 
to accomplish the quick and slow movements of his grid 
valves by an ingenious combination of levers. | 

In these twenty different valve gears brought before’ 
you, mixed and confusing as they appear, there are certain 
peculiarities in the method by which expansion and _ re- 
version are — which enables them to be classi- 
fied. We will include: 

1. The usual link motion, with its double eccentric, 
giving lap+lead+port opening, direct off throw of 
eccentric, whose path is circular. Reversion and expan- 
sion scoomplished by moving link across valve-rod. 

2. The single eccentric fixed on driven shaft, but free 
to revolve the angle necessary to reverse engine, which is 
accomplished by spiral sleeve. Expansion can only be 
accomplished by stopping engine and adding to driving 
stop; path circular. ‘Travel of valve constant at all 
grades of cut-off, 

3. Englemann’s plan of doing same as No. 2, but who has | 
fixed eccentric opposite crank, Reversion and expansion | 
accomplished on the principle of shifting eccentric strap 
30 deg. each side of neutral line, Travel of valve constant ; 
path circular, 

4. Hackworth’s system, which accomplishes expansion 
and reversion by the varying angular motion of the em 
end of eccentric-rod. Path of valve-rod connection 
elliptical. 

5. Waldegg’s system, which accomplishes expansion 
and reversion by sliding valve -rod connection across 
vibrating or bell-crank link, whose neutral axis is fixed. 
Path of valve-rod connection circular. 

6. Morton’s system, which accomplishes expansion and 
reversion by alidin x valve-rod connection across inverted 
quadrant, Path of valve-rod connection elliptical, 

We thus see that most of the radial gears fall under the 
fourth, fifth, and sixth class. Each of these different 
classes, whether considered as steam distributors or as 
mechanical arrangements, have their merits and demerits. 
It is not my object to go into their merits as steam dis- 
tributors, as this has been handled in a thorough scientific 
manner in two papers published in ENGINEERING, Septem- 
ber 17 and Octcber 8, 1886, also in the interestin me able 
yaper read by Mr. Milton before the North-East Coast 
Fastitution of Engineers and Shipbuilders, in both of 
which by the aid of Zeuner's diagrams the movements of 
the principal gears are analysed, and I commend these 
papers to your careful study. In looking at these different | 





classes as mechanical arrangements, the first thing a | 
practical engineer considers is the number of moving 
wearing parts, with the relative strains on same. Looked 
at only in this light our own opinion is that the usual | 
link motion compares favourably with most of the gears, | 
and notwithstanding the doom pronounced inst it b 
Sir W. Siemens some nine years ago, we believe it will 
die hard. If there is anything that will hasten this more | 
than another it is the desire of marine engineers to con- | 
tract the fore-and-aft length of their engines due to} 
tripling same, and the saving here will usually more than | 
recoup the extra cost and royalties, which handicap most | 
of the gears compared with the link motion. 


Considered in relation to fore-and-aft room there is one 
serious thing against the link motion, and that is, it does 
not conveniently adapt itself to the altered position of 
the valve chests unless we introduce vibrating levers, and 
when these are added to the cost, then most of the other 





| wear better. A good few of the other gears noticed in 


cannot help thinking that there has been a good deal of 

















get [9] 


regards cost and win. Taking this into account as well | 
as the fact that these same gears are better steam distri- 
butors, let us complete the comparison, and examine them 
as regards up-keep. Take the case of Hackworth’s gear, 
having a large eccentric and sliding bars and which has 
more sliding surface than other radial gears, the testimony 
of those who have recently adopted this style is that they 
have less repairs and adjustment than with the link 
motion; the same is the case to a greater extent in Mar- 
shall’s gear. These gears have five working wearing parts, 
when engines are working, as compared with the direct 
link motion’s ten, whilst the Joy, Walschaert, and Morton 
style, having about the same number as link motion, yet 


this paper have more working parts, and where this is a 
necessity to the aim intended we think it is dearly bought. 

Before closing it may not be amiss to say a word about 
the patent rights of some of these gears, and as one scans 
the long array of patentees, and reads their Blue-books, we 


appropriation going on. Hackworth truly has fallen 
amongst some who would strip him even of his honour. 
Waldegg has been ousted from his place of honour, and 
both Joy and Kirk have each had their essential parts 
appropriated. We would advocate giving the rightful 
patentee his due, but as the hampered condition one 
finds themselves in by the multiplicity of patents, may 
frighten some from having anything to do with radial 
gears, let such remember that there are some first-class 
gears free to the public. 








If in the different branches of the profession we fill, | 


Fig.17.| Bremme. 


Sisson 
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Fig. 20. 
Pringle. 














justice, my object in bringing this subject before you will 
be attained. 





A Mammornu Krvurp.—A cast-steel gun wh, -8< 235 tons 
has been shipped by Krupp, of Essen, from Hamburg for 
Cronstadt. The calibre of this gun is 13}in. and the barrel 
is 40 ft. in length, its greatest diameter being 63 ft. The 
range of the gun is over 11 miles, and it will tire two shots 
per minute. At trials of the gun at Meppen, in the pre- 
sence of Russian officers, a projectile 4 ft. long, weighin 
1800 lb., and propelled by 700 Ib. of powder, Petes orm. | 
104 in. and went 1312 yards beyond the target. The gun 
is the largest in existence and the heaviest yet exported 
by Krupp. 





Water in SoutH AustRaALiA.—A Water Conservation 
Bill introduced by the Colonial Government into the South 
Australian House of Assembly, provides for the carrying 
out of what is known locally as the Lake Bonney Irriga- 
tion Scheme and other similar projects. Provision is made 
that for sums advanced by the Colonial Government to 
boards for water conservation purposes 1 per cent. 
interest shall be charged for the first year, 2 per cent. for 
the second, 3 per cent. for the third, and 4 per cent. for 
the fourth. After that the maximum charge will be 
5 per cent. The Commissioner of wn Lands states 
that at Lake Bonney 6000 acres can be irrigated, and that 
fruit-producing industry can be successfully established 
at little cost. 
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**ENGINEERING” ILLUSTRATED PATENT 
RECO 


CompiLteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883, 

The number of views given in the ification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given tn italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the pt of a complete spe- 
cification is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. - —_- 

Any person may at any time within two months from the date of 
the advertisement of the t t ification, 
give notice at the Patent of a 
Patent on any of the grounds mentioned in the 


SHIPS, &c. 


10,834. W. H, Wilson, and W. J. Pirrie, Belfast. 
Improvements in Steam Steering Gear [Sd. 2 Figs.) 
July 26, 1888.—This invention relates to means for throwing the 
steering engine into and out of gear with the rudder head. The 
rudder head a has keyed to it the spurwheel b that is fitted with 
spring arms ¢, c, constructed according to a patent of the present 
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inventors. The wheel b gears with the pinion d fixed to the shaft 
J, whose ends work in eccentric bearings g, y, to which the handle 
h is fixed, and by which they can be turned so as to throw the 
~~ d into and out of gear with the wheel b. The shaft f has 

eyed to it the wheel j gearing with the pinion k upon the 
vertical crankshaft / of the steeringengine m. (Sealed August 13, 


ary. Daguete. 
ments in Paddle-Wheels for Prope Vessels and 
Appliances in Connection therewith. [lld. 18 Figs.) 
July 28, 1888.—This invention relates to a construction of paddle- 
wheels with feathering paddles designed to reduce the “slip.” 
An eccentric c is connected by a bracket to a lever bed f, which 
passes between guides e,e. This lever is mounted on a pin at 
its fulcrum, whose head bears against an elastic plate k, which 
also connects the lever bc d f to the plate p, stiffened by angle- 
irons n, and fixed to the beams B, B! carrying the paddle-box. 
The ring h, which is of an _-shaped cross-section, receives support 
from a disc o fixed to the plate p, and thus supports the lever to 


10,951. P. Molnar, Buda-Pest, Hun: 


f 
Fig.2. "hi 

















which it is fixed. The movement of the lever b c df is effected by 
a crank handle /, which rotates a pinion ¢ gearing with a rack s, 
and it can be secured in position by a screw r fitting into holes in 
the curved bar v. If the lever bcd f be moved from f to g, the 
eccentric ¢ will also be moved into the position shown in dotted 
lines, whereby the rods s! will turn the levers of the dies on 
their axes wl, and will bring the paddles v, v! into the position 
required to effect an increase or decrease of the propelling action 
of the wheel to the right or to the left. The paddles are placed in 
a longitudinally inclined position, and are alternately inclined in 
contrary directions to prevent shocks, On t of this inclined 
position the paddle levers are provided with paddle arms ?!, ¢11 of 
unequal length. (Sealed August 20, 1889). 


11,102. W. D. T. Travis, Burlington, New Jersey, 
U.S.A. Improved Means of Preventing the Sinking 
of Vessels » 4 Collision or otherwise. (8d. 3 Figs.) 
July 31, 1888.—This invention relates to means of buoying up 
vessels, in which a series of collapsible buoys attached to the 
vessel are connected with a gas supply on the vessel, so that they 
ean be inflated when needed. Along either side of the vessel A 
are arranged rubber buoys B connected by flexible pipes C to a 
common main pipe D. Other buoys are also arranged interiorly 
along the sides of the vessel and are connected by branch pipes 
F and main pipesG. The main pipes are connected to a receiver 





H, which is supplied with air from a pump I connected thereto by 
a pipe J. The pump I is operated by the steam motor K which 
Each 


also operates a water force pump L for extinguishing fires. 





branch pipe C is provided with a valve N for cutting off any buoy 
which has been injured. The buoys may be ——— and folded 
against the vessel’s side by disengaging the braces P from the abut- 
ments Q, the buoys being turned upwards on the joints ¢ 


of the valve S on which it acts in conjunction with the spring R 
is greater than that of the underside on which live steam from the 
boiler acts, the valve will fall down on to its seat and the engine 
th forth works compound. (Sealed August 20, 1889). 
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them to the davit arms 03, In this position they are protected by 
the caps O and shields R. The buoys may be swung upwards and 
inboard upon the davitarms. (Sealed August 13, 1889). 


RAILWAY ROLLING STOCK, 


10,234. W. Bird, Normanton, Yorks, Improve- 
ments in Axle-Boxes for Railway Wagons and 
ges. (6d. 3 Figs.) July 14, 1888.—This invention relates 

to improvements in the slide, and in the manner of fitting the 
brass bearing, which greatly facilitate the removal of the axle-box 
for repairs, &c. To accomplish this, the grooves ¢, ¢ of the slides 
d, d are formed in such a manner that the upper half of the groove 
ec upon one side, and the lower half of the groove ¢ upon the 
opposite side, form segments of a cicle of a diameter correspond- 
ing to the distance between the two inner edges of the axle 


Fig.2.  Fig.3. 
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guard b upon which the slide works. The effect of this is, that a 
quarter revolution of the axle-box @ upon the axle suffices to 
carry the flanges of the slide clear of the edges of the axle guard b 
from between which it is then readily withdrawn. To further 
facilitate this the brass bearing y is secured in its position at the 
top of the axle-box by means of a couple of flat springs h attached 
to the inside of the axle-box below the brass bearing. If the axle- 
box (Fig. 1) is freed from the wagon spring e and revolved in the 
direction of the arrows f, f, it will assume the position shown in 
Fig. 2, when it isreadily withdrawn. (Sealed August 20, 1839). 


a le te and I. A. Timmis, London, 
Improvements in Locomotives, (8d. 9 Figs.] July 14, 1888. 
—This invention relates to improvements in ordinary or in com- 
pound locomotives, and comprises an arrangement of the framing 
consisting in the combination of two external frame plates ex- 
tending from one end of the engine to the other with two short 
internal frames extending between stretchers at the rear of the 
cylinders, and at the front of the outer casing of the firebox, and 
a short central frame plate extending between the motion plate 
and the stretcher in front of the firebox, whereby is obtained a 
firebox of unusual width, and thus a larger grate area without 
making it of undue length. Also, the arrangement of inside 
cylinders having outside valve chests provided with a circular 
flange cast around them for the purpose of fastening the cylinders 
to the outside frames. Further, an arrangement of the steam 











ports such that the lower edge of the latter is below the lowest po 
of the cylinder and the lower edge of the exhaust port is below those 
of the steam ports, with the object of securin:: efficient drainage 
from the exhaust. Figs. 1 and 2 show an improved starting valve 
for use in ¢ d | tives. I ists of a double seat 
valve S loaded directly by a spring R. The underside of this 
valve S is in communication with the steam pipe U to the high- 
pressure cylinder, and the space above the valve is connected with 
the receiver and low-pressure cylinder by a passage T. The 
action of this starting valve is as follows: When the engine is at 
rest the valve S is held against its double seat by the spring R. 
As soon, however, as the regulator is opened, the high-pressure 
steam from the boiler lifts up the valve S and passing through the 
passage T enters the low-pressure cylinder, which then helps to 
start the engine. The engine once started, the pressure of the 
steam accumulating in the receiver increases, and as the top area 











12,965, O. eg a, London, (G. 7. Evans, Redfern, and J. 
Gof, Paramatta, N.S.W.) Improvementsin way Axle- 
Boxes and their Lubricators, [8d. 8 Figs.) September 
7, 1888.—The improved axle-box comprises an upper and fixed 

rtion C, and a lower and movable portion D containing the 
ubricating and filtering apparatus and the oil chamber. The two 
portions are connected together by means of two eye-bolts M, 
adapted to swing on bolts passing through lugs m cast on the 
upper fixed portion of the axle-box. The nuts on the eye-bolts 
bear against grooved lugs N cast on the lower and movable portion, 
and the grooved lugs O for the horn-plates are cast only on 
the fixed upper portion of the axle-box, in order to facilitate 
the removal of the lower portion. The improved lubricating pad 








Fig.1. 
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E consists essentially of a cushion of woollen plush woven on a 
warp and having a wick which passes through an opening in the 
top of the oil chamber L into the same. A perforated tray K 
receives and strains the surplus lubricant from the axle. A roll of 
worsted el closes an opening in the front part of the top of the 
oil chamber and serves to filter the oil before it flows back into the 
oil chamber. The dust guard H is made of compressed leather or 
vulcanite having tongued and grooved junctions. The pad-holder 
F is held on guide rods G and is supported by coiled springs gy. A 
sliding door P adapted to be secured by means of a thumb-screw 
Q, permits of access to the brass bearing B of the axle journal A. 
(Sealed September 17, 1889). 


RAILWAY PERMANENT WAY. 


W. Knowles, Bolton, Lancaster, and J. 
Smith, Ashcroft, Yorks. Improvements in or re- 
lating to Apparatus or Means for Securing Fish- 
Plates Employed in Permanent Ways. (8d. 2 Fiys.] 
July 9, 1888.—A is a permanent way rail, B the fish-plates, and C 
a bolt for securing the fish-plates tothe rail. Each side of the nut 
D, and also each side of the washer E, is convexed as shown to 








reduce the bearing surface, with the object of enabling the nuts to 
be more easily turned and thoroughly tightened than hitherto. 
When desired the check nut G is provided, and is convexed on 
both sides similar tothe nut D. To prevent the outer threads of 
the nuts D and G being damaged by pressure the convexed sides 
are provided with the countersinks H. The outer edge of each 
countersink H extends into the solid part of the nut slightly 
beyond the bottom of the thread. (Sealed August 20, 1889). 


11,023. J. Tasuhers, Doumiiien, France. augpeve: 
ments relat to way Sleepers and to Means 
for Securing the Rails thereon. (8d. 7 Figs.) July 30, 
1888.—This invention relates to transverse and longitudinal 
metallic sleepers. A strong rib @ is formed by rolling on the 
underside of a sleeper of inverted UJ section as shown, or of other 
suitable section. This rib a is pierced with two cylindrical holes 
at a suitable distance apart, and converging at their lower ends. 
The rails are secured upon the sleepers by means of two cylindrical 
clamping bolts or pins b, flattened at different parts round their 


























circumference so as only to leave sufficient surface for the neces- 
sary friction to press and hold the foot of the rail against the 
sleeper. The bolt is formed with two small cylindrical projec- 
tions ¢c for a crowbar to operate against. When the bolt has been 
drawn out to a slight extent with the crowbar, it can be turned 
round with the crowbar until it clears the foot of the rail, and the 
latter can then be removed without entirely drawing the bolt. By 
the use of this invention the screw-threaded parts, keys, and bolts of 
different kinds heretofore in use are dispensed with. The clamp- 
ing operation is effected by a few blows of the hammer. (Sealed 
August 27, 1889). 


11,829. W.E.Gedge, London. (J. R. Bell, Lahore, India. 
Improvements in iilway Sleepers. [8d. 6 Figs.) 
August 16, 1888—This invention relates to a railway sleeper of 
class intermediate between the types of sleepers known as “ pot 
sleepers” and “ plate sleepers.” In the axis of a dished plate two 
raised projections form a bearing for the rail, and the projections 
are extended in the form of ribs for distributing the load over the 
dish. These upper ribs are furnished with jaws at either side, 
which, in connection with the bearings, form in effect a chair, and 
are connected by a bridge. Lengthwise of the rail ribs are formed 
on the underside of the dish which serve to stiffen the sleeper and 
to hinder the complete railway from slewing laterally. Two oppo- 
site sleepers are ¢ ted by a tie-bar A of I section. A stirru 
hook B straddles the tie-bar from above and engages its hooks 
under the edge of the sleeper. At each end the tie-bar is furnished 
with a stirrup dog C, straddling the bar from below and prevented 
from moving lengthwise thereon, by being seated in chases cut in 
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the flanges of the bar. A wedge D, which is tapered on two sides, 
when driven in position causes the rail to be held between the fur- 
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ther chair jaw and the dog jaw and fixes all the parts in proper 
position. (Sealed September 3, 1889). 


13,161. H. Mould, Eastbourne, Sussex. Improve- 
ments in Railway Chairs. (6d. 7 Figs.) September 12, 
1888.—The improvements consist of forming the chair in two parts, 
so formed that one portion slides into the other, and when fixed on 
the sleeper securely locks the rail in its jaws. A is one half of the 
chair secured to the sleeper in the usual way ; the rail is placed 
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in position, and the other half B is then pushed into its place, clos- 
ing its jaws on the rail, and, when fixed tothe sleeper by bolts pass- 
ing through the holes C, consolidates the whole. To allow a little 
latitude in the fit between the chair and rail the hole C2 is made 
slightly oval, as is also the holein A for the bolt D. This bolt D is 
not absolutely necessary, but is used as a safeguard where there is 
very heavy traffic. (Sealed September 17, 1889). 


3037. W. G. Bagnall, Stafford. Improvements in 
Railway Sleepers. (6d. 4 Figs.) February 20, 1889.—The 
sleepers are especially designed for light narrow gauge railways, 
and are stamped out of metal strips. A is the sleeper with sides 








and ends turned down, and its centre narrower than the ends as 
seen at Al. Between the rail chairs C is formed a longitudinal cor- 
rugation B commencing near the rail chairs and yoy) at both 
ends, The ends of the sleeper may sometimes also be corrugated 
orchannelled. (Sealed September 17, 1889). 


A. K. Hoffmeier, Lancaster, U.S.A. 
Improvements in the Construction’ of way 
Slee: (8d. 15 Figs.) March 12, 1889.—A represents a 
cross-sleeper having arms B, som apm | from both sides thereof 
near the ends. When the sleepers are laid, the contiguous arms 
connect with each other by means of tongues C and grooves D; one 
of each pair of arms having a horizontal groove in one end and the 
other a corresponding tongue. The sleeper and its arms are made 
with downwardly projecting flanges a along the sides and ends of 
the body of the sleeper and with flanges b along the sides and 
outer ends of the arms B, the flanges connecting at the angles 
where they meet. On the outside of the beds E, upon which the 
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rails rest, are other flanges F, which foru a channel that receives 
the base of the rail. These flanges are wut only at the points f 
where the nuts for holding the rail down vass through the sleeper. 
The rail is held down upon its bearing by means of angle-plates 
com; each of an upper portion g, which bears against the web 
of the rail, and a lower portion A, that rests upon the base of the 
rail and upper face of the sleeper, the plate being secured in place 
by a bolt and nut K. These plates are provided on the bottom of 
the portion A with lips /, shaped to embrace the base of the rail, 
anda flange 2, for engaging the end of the perforation G, through 
which the bolt K passes. (Sealed July 9, 1889). 


RAILWAY LIGHTING AND HEATING. 


10,941. I. A. Timmis, London. Improvements in 
the Asranggments for the hting of Railway 
Trains by ectricity. [8d. 4 Figs.) July 28, 1888.— 


This invention relates to an arrangement of pulleys and fric- 
tion wheels for driving a motor wheel in the same direction, 
whichever way the vehicle may be travelling. p is a pulley fixed 
to the axle @ of the vehicle. ris the belt which passes over the 


pulley p and over the two smaller pulleys p!, p°, the shafts of 





which carry two friction wheels f1 and f2. On the shaft of the 
driving wheel d there is a recessed wheel w that so runs that one 
of the friction wheels has its rim inside, and the other its rim 
outside the rim of the recessed wheel. The wheel d drives the 
dynamo. If the pulley p revolves in one direction, and the friction 
wheel f! drives the wheel w, or if the pulley p revolves in the oppo- 
site direction, and the friction wheel f2 drives the wheel 2, in 
either case w will revolve in the same direction, and so also will the 
driving wheel d and thedynamo. To put the friction wheels into 
gear with w, electro-magnets m and m! are employed and are 









actuated as follows: On the end of the shaft of the pulley p? is a 
small grooved pulley e, over which isa a rope e, carrying at each 
end a piece of metal ¢, t! in the shape of an inverted UY. Each 
piece of metal is over two mercury cups. If the pulley p revolves 
in one direction one end of e joins two of the cups. To keep the 
belt r tight, rollers /, J are kept tight against the belt by a spring n. 
A mercury governor actuated by a belt j and pulley y is used to 
switch in the magnets only when the vehicle is travelling at a pre- 
determined speed. Then contact is made and a battery is switched 
into one of the magnets m or m1! through the mercury cups and 
wires b, b1. (Sealed August 13, 1889). 


1175. P. H. Shannon, Jamestown, N.Y., U.S.A. 
Improvements in Apparatus for Heating Railway 
Vehicles, (8d. 1 Fig.) January 22, 1889.—According to this inven- 
tion, “‘caloriféres” are employed, each consisting of a box A secured 
to the floor of the cars. Within these outer boxes are placed 
other receptacles B filled with acetate of soda or other chemicals, 
and connected together by steam pipes a and b which pass through 
the flasks and body of chemicals, thereby heating the latter. 
The pipes a and b extend from the locomotive and through the 
central part of the car and the ‘“‘caloriféres,” and are connected 
with branch pipes ¢ and d which project from opposite sides of 
the main pipes and are coiled within each of the independent 

















receptacles, and are connected with the main pipes at points inside 
of the outer box A. Cocks ¢ are placed in the main pipes to direct 
the whole body of steam through the branch pipes when desired, 
other cocks e! being likewise provided in the branch pipes to shut off 
the steam from any one or more of the caloriféres or from those 
receptacles through which the pipe passes. A car heated by this 
apparatus and side-tracked for twelve hours would remain com- 
fortably warm during the whole of that time. In the event of an 
accident there is no heat capable of producing ignition and the 
chemicals when exposed to the air cohere at once, thereby becom- 
ing harmless to the person. The chemical heat is diffused 
gradually from the caloriféres into the car through registers R. 
(Sealed June 25, 1889). 


RAILWAY SIGNALLING, 


3036. A. J. Boult, London, (W.C. Johnston, Jun., Lynn, 
Mass. U.S.A.) Improvements in Electric S: 
Apparatus for way Trains. (6d. 3 Figs.) February 
20, 1889.—This invention relates to a coupling for both mechani- 
cally and electrically uniting the detached portions of a direct and 
return conductor constituting a railway train signal circuit which 
consists of two hollow cases A and B of non-conducting material 
having metallic conducting rings 7. In the case A are pivotted 
two levers a, b, and in the case B are two similar levers 4, 4, an 
electric conductor being attached to each lever. Inclined bosses 
10 on the levers operate to hold each other, thereby holding 
together the cases A and B, which are provided with sectional 



















Foss 
Vite aia 















— ——————— 


SS Sr 


























3036 








flanges 6 that dovetail with each other when the coupling is closed 
together. A flanged tubular section of flexible material 12 for 
inclosing the wires is attached to one end of each casing by a 
screw cap 15. When the cases are coupled together, the levers a, b, 
4, 4, hold each other out of contact with the ring 7, and thus 
establish communication between the conductors in one car and 
those in the other car through the intermediate levers. When the 
cases are drawn apart the springs 9 operate to force the levers 
into contact with the ring 7, and thus establish a connection 
between the conducting wires through the intermediate ring. 
(Sealed June 11, 1889). 


MISCELLANEOUS, 


10,446, J. Brigham, Tweedmouth, Berwick-upon- 

Improvements in and relating to Wheels 
for Roadway and other Vehicles. (8d. 19 Figs.) July 
18, 1888.—Referring to Figs. 1 and 2, the bush Ais made ofa 
strong tube of gun-metal or steel, bored to work loose on the 
outer turned end of the axle Z, with a screw-cap Al on the outer 
end which may be made to contain lubricant. By one arrange- 
ment this bush A is made separate from and forms the axis of the 
nave or hub B proper for the spokes C and wheel. The eye B! of 
the nave B is bored and fitted tight on the centre part of the bush 
A, secured by a key, and also hard up — an inner fixed 
collar of the bush A. The inner end of the bush A has a strong 
flange a? cast on it, or it may be secured on it by a shrunk-on eye, 








or otherwise, recessed to fit the inner collar Z? of the axle Z, and 
have bolts in the outer rim of the flange a2, to secure it to the 
ordinary split washer al! on the back of the axle collar Z? 
to secure the bush A and nave B with its wheel on the axle 
while revolving. The nave B B! proper is formed of cast 
malleable iron or steel of ring form, a little wider than the width 
of the spokes C, and has the radial mortises B? formed of such a 
shape and dimensions as to allow of the entire body of the lower 
ends and shoulders of the spokes C to be embedded therein, 
without diminution for a large proportion (as a third or a half) of 
the depth of their mortises B®. The tenon parts Cl only are 
reduced and inserted to the bottom of the mortises B? near the 





eye Bl ofthe hub B. The inner tenon ends C! of the spokes C 
being so encased, there is no chance of oil finding its way into the 
mortises B2 to loosen the spokes C. In some cases it is preferable 
to have a hollow ring oil chamber } shrunk on the circumference 
of the bush A inside the nave B. Referring to Figs. 3 and 4, the 
outer rim or tyre D is formed of a hollow section heated and 
shrunk over the low projecting parts e direct on to recesses in the 
metal end-flanged bearing sockets E that are secured on the ends 
of the wheel spokes C. The tyre is further secured to flanges on 
these sockets E by nails, rivets, or screws d! to and through the 
socket pieces E down into the spokes C, as in Fig. 3, or by side 
flanges and screw pins as indicated in dotted lines at d11 in Fig. 4. 
(Sealed August 20, 1889). 


11,745, F. W. Macdonald, Liverpool. Improve- 
ments in Lubricators for Solid or Semi-Solid but 
Plastic Lubricant. [8d. 2 Figs.) August 15, 1888.—A 
lubricator according to this invention consists essentially of a 
main supply chamber formed of two portions A and B, adapted to 
be screwed together so as to reduce the size of the chamber and 
force the lubricant down through the orifice e! in the shank B!, The 
inner portion C of the shank B! is formed of copper or some other 
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good heat-conducting material, and its lower end reaches to 
within a short distance of the moving parts. To prevent the 
slacking back of the upper portion A through vibration, a check 
is provided consisting of a spring E fitting into grooves al in the 
upper box A. The be on end of the feed orifice cl is provided 
with a wire gauze c which prevents the entry of any coarse dirt with 
the grease. A leather washer b? is placed between the lower por- 
tion B, which is provided with facets B?, and the pedestal cap 
into which it is screwed. (Sealed September 17, 1889). 


3471. A. Koppel, Berlin. Improvements in Port- 
able Railways. (8d. 8 Figs.) February 26, 1889.—This in- 
vention is designed to facilitate a change of gauge and toallow the 
rail frames to be folded into a small a for storage and trans- 

rt. The rails and sleepers are formed into frames by devices 
which will allow them to pivot on their connecting joints. A are 
the rails and B the sleepers. The connecting device consists 
of a disc @ rivetted to the rail and let into a recess in the sleeper. 
The disc is formed with a projecting rim which lays itself against 











the lower face of the sleeper, which is ep tyke gory To prevent 
a further rotation of the rail when it is pl at right angles 
to the sleeper, the rim of the disc a has lugs al, the ends of 
which touch the ribs of the sleeper. To connect the frames and 
maintain the gauge of the rails, fishplates A are attached to the 
free ends of the rails. These fishplates h project beyond the neck 
of the rail, and are formed at their lower sides with lugs hl reach- 
ing below the base of the rail into segmental recesses t of the con- 
necting sleeper of the next frame. Several modifications of the 
improved connecting devices are described. (Sealed June 11, 1889). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the nt time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBBRING, 35 and 36, Bedford. 
street, Strand. ‘ 
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THE PORT OF BAYONNE. 


THE Chamber of Commerce of Bayonne sent to 


the Paris Exhibition various plans of their city, 


photographs showing the machinery and appliances’ 


of the port, some drawings of the town itself, and 


others showing the course of the Adour on the 
banks of which Bayonne is built. This exhibit 


cannot be passed over without a few words being 


said about the works that have been carried out 


upon the bar of the Adour, works which have been 
crowned up to the present time with a certain 
amount of success. About the port itself there is 


not much to be said ; landing stages to the number 


of twenty-two have been constructed upon the 
banks of the Adour within the limits of the town, 
which is situated about four miles above the em- 


bouchure of the river (see Fig. 1, page 646). Nearer 
the sea at the harbour of Boucau are also about 300 

yards of vertical quays on the right bank ; if to these | 
are added some deep-water landing stages, stone- | 
pitched quays, and other quays constructed upon the | 


Nives, which is an affluent of the Adour, and which 


joins the latter river within the town limits, we arrive | 
at a total of nearly 3000 yards of quays available 


for the uses of the port, with two graving docks, 


‘tected by broken stone up to a depth of 6 ft. below 
‘low water; these works, which were carried out 
between 1857 and 1861, increased the depth of the 
bar by 3lin. Unfortunately these jetties were 
rapidly destroyed by violence of the storms and the 
action of teredos ; in 1866 it was absolutely neces- 
sary to reconstruct a considerable portion, and a 
new type of jetty, made of iron, proposed by M. 
Prompt, the engineer of the port of Bayonne, was 
adopted. This type of jetty, which proved very 
costly, is formed of cast-iron cylinders about 6 ft. Gin. 
in diameter (see Figs. 3 and 4), sunk by means of 
compressed air, about 10 ft. apart ; after being put in 
place they were filled with béton, the base protected 
with broken stone, and the upper parts connected 
with girders to carry a platform. These cylinders 
/were sunk with a special plant forming a sort of 
travelling bridge,” which was supported upon two 
columns, and projected over the location of the 
third while it was being sunk ; it was afterwards 
advanced to put another cylinder in place, and so on. 
These piers have gradually replaced and extended 
| the open jetties of the 1857 plan, but they are only 
used towards the seaward ; towards the land the new 
piers, which are also of iron, are constructed with 
41-ft. bays (see Figs. 5 and 6). According to the 


one 360 ft. long and the other 230 ft., and a careen- | original plan these latter should be connected to the 


| 


ing grill, the list of facilities is complete. The }shore by solid masonry dykes, but it was found that 
range of tide is only slight at Bayonne ; it is less | the use of open-work structures was more suitable to 











than 60 in. as a maximum, but the depths in the 
Adour are very considerable, and at low water, 


with the exception of the bar, there are never less | 


than 16 ft. of water at some places, indeed, moor- 


ings can be alwaysin 20 ft. As the port of Bayonne 


is situated on a coast where storms are as violent as 
they are frequent, its importance as a harbour will 
become very greatas soon as the works for improv- 


ing the entrance are completed ; at the present 


time the total tonnage of ships trading to Bayonne 
does not exceed 400,000 a year. 

The first improvement works at the bar of the 
Adour were executed between 1731 and 1742 ; the 
masonry dykes commenced at the time attained a 


total development of more than 3000 yards on the | 


left bank and about 3500 yards on the right bank. 
These works drove the bar seaward but failed to im- 


prove the channel greatly on account of the twofold | 
influence of the floods coming down the river and the | 


tempests driving in from the sea; still consider- 
able improvement was effected, and up to the year 
1856 a depth of from 13 ft. to 16 ft. at high water 
over the bar could always be relied upon. At that 
date a commission nominated by the French 
Government proposed to apply to the Adour a type 
of open jetties that had been designed by Afan de 
Riveria, then Director-General of Public Works 
at Naples. As was anticipated, these works stopped 
the seaward travel of the bar and at the same time 
utilised the fluvial current to increase the depths 
by scouring. There were first constructed on the 
right bank about 700 yards of open jetties, and on 
the left bank 250 yards of solid piers, and the 
same length of open work; these latter con- 


sisted of rows of piles 12 in. square, and spaced | 


about 2ft. apart, braced together at the top and 


carrying an upper platform, the piles being pro-_ 








(1) -Tubular Pier. 
(2)_Pier constructed of Concrete Founded on Piles. 
(3)_Pier founded on Masonry Walls. 
(4)_Viaduct. (5)-Quay. 

(6)-Low Training Wall. (7). High Training Wall. 


the conditions which rule at the port, as they 
‘gradually break the agitation of the water and 
permit the sand to deposit before encering the 
-harbour. In the most exposed portions cylindrical 
piles of masonry 7 ft. in diameter, and placed in 
pairs about 25 ft. from centre to centre, support an 
iron superstructure; where, however, no great 
danger exists, the jetties are formed by a masonry 
viaduct with 20 ft. arches. At the present time 
the costly system of iron cylinders described, is 
still being extended seaward, and the length of the 
works already completed at the embouchure of the 
| Adour are as follows : 

Right Left 
Bank. Bank. 


ft. ft. 

1. Full jetties in masonry... 10,510 9645 

2. Viaduct jetties za 390 1740 
3. Iron jetties on masonry 

cylinders a és 1140 650 

4. Iron jettieson iron cylinders 980 590 

5. Cast-iron cylinder jetties ... 820 420 


These works appear to have checked the growth 
| of the bar, and at the same time to have gradually 
_increased the depth of water over the bar ; there 
appears every reason to share the opinion of the 
engineers that the depth may be gradually in- 
creased to the dimensions required. 


LITERATURE, 


Civil and Mechanical Engineering Popularly and Socially 
Considered. By J. W. C. HALpaAnr, C.E., M.E. Second 
Edition improved and enlarged, with Twelve Plates. 
London: EK. and ¥. N. Spon. 

Tue title of this work gives a fair indication of the 

scope and purpose, as also of the method of treat- 

ment of the subject. It is essentially a book for 








the general reader, although the engineer may find 
in it much of interest and even of advantage. The 
author’s idea seems to have been to entertain rather 
than to instruct, and yet few shall read the book 
without gaining some knowledge. To use Mr. 
Haldane’s own words, as given in the preface, the 
book is intended to give a brief outline of the 
history of engineering ; and a description of the 
inner life of the works and those connected with 
them, of the system:-of management in great esta- 
blishments, and of the construction of ships and 
engines, The treatment of the subject is in an 
‘‘open and unrestrained style,” free almost of 
literary conventionalities and of technicalities, and 
yet there might have been, so to speak, more 
method adopted in the effort to keep clear of a 
methodical narration. This distinctive characteristic 
of the work would certainly not have been injured, 
while the pleasure of reading would have been 
enhanced if it had not been so desultory in its 
arrangements. However, this is in a great measure 
atoned for by the inclusion in the book of a pretty 
complete alphabetical index serviceable for re- 
ference. Besides, there are too many anecdotes ; 
but since the author attempts to please everybody, 
we presume these are meant for a distinct class of 
readers. 

Mr. Haldane, in effect, gives the reminiscences 
of thirty-seven years’ experience of engineering. 
Although once and again light is thrown on the 
practices in the machinery works of such firms as 
Denny, Tod and M‘Gregor, Napiers, Fairfield and 
Neilsons (locomotive builders), all on the Clyde, 
the reminiscences are mostly those of a long con- 
nection with Messrs. Laird’s well-known works at 
Birkenhead. In twelve chapters he narrates the 
successive steps in the construction of a steamer 
and engines from the fixing of the contract to the 
departure on the first voyage, making occasionally 
digressions in the course of which interesting his- 
torical incidents and comments are appropriately 
introduced, and thus the outline of history is ren- 
dered more attractive than the ordinary detailed 
and chronological narrative. In the same way the 
other phases of engineering are dealt with, the 
principle of personal reminiscence being still con- 
tinued, the author having for fifteen years been a 
consulting engineer in Liverpool. And here it 
may be noted that his experiences of private prac- 
tice should be studied by suchas desire to follow 
his step, which, by the way, was taken owing to 
his separation from the Birkenhead works in con- 
sequence of ‘‘ dull times.” 

The author deals specially with the subject of 
choosing engineering as a profession, and on the 
premium question ; while for ‘‘ budding” engineers 
he has many wise counsels and useful hints. He 
particularly urges such to utilise spare time by 
collecting in accessible form good data for future 
guidance. 

The three last chapters of the work are probably 
the most important, as they deal more particularly 
with recent developments and progress. His re- 
marks are explanatory, not argumentative. The 
‘* very latest improvement in modern machinery” 
he tells us is a two-cylinder engine invented by Mr. 
Henry Turner, Liverpool, who has tested his engine 
in a yacht, and the results given are certainly note- 
worthy. The cylinders are 6 in. and 17} in. in 
diameter, with a stroke of 10} in., thus giving a 
ratio of 1 to 9. A feature in the design is the 
arrangement of the cylinders and valves, the former 
being used alternately for steam pressure and for 
forcing hot air into the ashpit of the closed furnace 
of the boiler. ‘‘ As this air is drawn from the tubes 
of a heater placed in the uptake leading to the 
funnel, it raises the temperature of the cylinders to 
such an extent as to prevent any loss from con- 
densation of steam owing to reduction of heat. And 
as the pressure is only upon one side of each piston, 
the other two sides are left free for -hot blast pur- 
poses.” On trial the total indicajéd horse-power 
was 54.29, the pounds of water evaporated per hour 
from 212 deg. was 752 lb., coal consumption per 
hour 66 Ilb., or 11.4 lb. of water evaporated per 
pound of coal and 1.215 lb. of coal per indicated 
horse-power per hour ; while the power developed 
was 1.62 square feet of heating surface in boiler, 
and 18.68 indicated horse-power per square foot of 
grate surface ; 22.6 lb. of coal were consumed per 
square foot of grate surface. The funnel we are 
told was smokeless during the trial. As to the 
future possibilities, Mr. Haldane says: ‘‘ With 
engines on the three-crark principle, having a 





stroke of 3 ft. to 5 ft., also with a higher ratio of 
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cylinder areas—say, 1 to 12—thus giving twenty- 
four expansions instead of nineteen as above, it is 
expected that the coal consumption will not exceed 
1 lb. per indicated horse-power per hour. Indeed, 
when the revolutions were increased to 480 per 
minute during the preliminary trials it proved to 
be even less than this.” Of course the craft with 
which the engines were tried was small, but the 
results indicate that Mr. Turner’s idea may lead to 
good results in the case of large vessels. 

The recent experiments in connection with boilers 
are discussed, while developments in hydraulic, 
pneumatic, and electric machinery are referred to, 
so that the work is comprehensive. 
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The opening paper of the volume before us has 
for its author Sir Nathaniel Barnaby, and treats 
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FIELD AND MOUNTAIN GUNS. 
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of the question of armour for ships. The dis- | for Shipbuilding” read before the Society of Naval | Barnaby as a substitute for the heavy ironclads of 
cussion on it followed much the same lines as/| Architects at their April meeting of the present 12,000 tons and upwards, is of 3200 tons displace- 
that on Mr. White’s paper on the ‘‘ New Programme year. The vessel advocated by Sir Nathaniel ment only, and its speed is to be 17 knots. Pro- 
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tection from sinking is afforded not by vertical 
armour, but by an under-water deck covered from 
end to end with a solid raft of woodite, a material 
manufactured by the Woodite Company, which 
weighs but 16]b. to the cubic foot, and will exclude 
for twenty-four hours 96 per cent. of the water 
which would enter an empty compartment. The 
fighting position of the vessel is defended by an 
annular turret 9 in. thick surrounding the funnel, 
in which are placed two 22-ton guns, which are 
stated by Sir Nathaniel Barnaby as being capable 
of piercing 99 per cent. of the sides of foreign war 
vessels, whilst heavier guns of 67 to 69 tons each 
can pierce but a 4 per cent. more. The inventor 
holds that four such vessels could be built for the 
same price as a single ironclad of the ordinary type 
of 12,000 tons displacement, and that, owing to the 
power of the ram, the four small vessels would be 
more than a match for the single large one. On 
this point considerable difference of opinion was 
elicited in the discussion following the reading of 
the paper, certain naval officers confirming Sir 
Nathaniel’s views, whilst others held that all the 
rules of warfare pointed to concentrating one’s 
forces as much as possible, and that the big boat 
was accordingly superior. Incidentally the author 
described the experiments made by the Admiralty 
on a Cammell compound plate last year, this plate 
being the most successful ever fired at in England 
or anywhere else. It was 10$in. thick, and was 
attacked by a 6-in. gun firing forged steel shot of 
French manufacture. The striking energy of the 
shot was 2723 foot-tons, but the plate resisted 
marvellously. At the same time an all-steel plate 
produced by the same firm was tried, and the results, 
though not equal to those obtained with the com- 
pound plate, are said to have been far in advance of 
any ever obtained with steel before, whether here 
or on the Continent. 

In the discussion following the paper, Mr. White 
objected to the vessels proposed in the paper on 
the ground that it was a doubtful policy to put large 
weight into the form of mere packing material, which 
added little or nothing to the defensive powers of 
the boat, preferring, for his own part, to use 
instead, coal as a protection, which could, in 
case of need, be used in the furnaces of the 
boilers. 

The next paper in the volume is by Mr. W. H. 
Greenwood, on the ‘‘ Treatment of Steel by Hy- 
draulic Pressure, and the Plant Employed for the 
Purpose.” This paper is largely a description of 
the plant designed by the author, and laid down for 
treating steel by this process at the Abouchoff 
Works, St. Petersburg, and the paper gave rise to 
a very animated discussion. The steelmakers 
taking part in it were loud in their assertions that 
fluid compression had no effect on the quality of 
the steel, and that though more of the ingot could 
be used when the method was employed, still the 
saving was insufticient to make it worth while for 
them to incur the expense of laying down the very 
heavy plant required. On the other hand, Mr. 
Anderson stated that the Russian Admiralty, after 
ten years’ experience with the process, were 
lengthening their press at a great expense in order 
to take in longer ingots, so valuable did they con- 
sider the method to be. Indeed, the differences of 
opinion were so sharply defined that it is impossible 
for one who is not actually engaged in steel manu- 
facture to know whose views are correct, but most 
e igineers who have much to do with Whitworth steel 
will bear out the experience of Mr. Traill, who stated 
that in all the mechanical tests he had seen of fluid 
compressed steel he had never come across an indif- 
ferent specimen. In his reply to the discussion, 
Mr. Greenwood pointed out that for many years 
steelmaking firms had also professed to consider the 
hydraulic forging press as inferior to the hammer, 
though Messrs. Whitworth had adopted it more 
than twenty years ago, and suggested that as expe- 
rience had proved this firm to be right in that 
particular, so it would finally do in the matter of 
fluid compression. 

Following the discussion on Mr. Greenwood’s 
paper comes the report of the Council, from which 
it appears that tbe roll of the Institution now 
numbers 4739, in addition to which there are 989 
students. These figures will convey some idea of 
the immense amount of work which is got through 
yearly by the secretary, Mr. James Forrest, and his 
assistants. The capital account of the Institution 
is put down at upwards of 98,0001. 

The remaining section of the volume contains a 
number of selected papers, amongst them being a 


very valuable one by Professor Dwelshauvers-Déry, 
of Liége University, on the ‘‘ Heat Expenditure of 
Steam Engines.” This section also contains three 
students’ papers, the most important being by Mr. 
E. C. de Segundo, entitled ‘‘ Experiments on the 
Strain inthe Outer Layers of Cast-Iron and Steel 
Beams.” This paper is of very unequal merit. It 
contains a great number of experiments very care- 
fully, but unsystematically made, and a very bad 
blunder in the theory of the subject. In his 
attempts to be theoretical the author is certainly 
amusing. In one place, giving a mere interpola- 
tion formula for the connection between strain 
and stress in cast-iron beams, he asserts that 
the equation for this formula is - ” —constant, 
y 
instead of stating that a common parabola agrees 
fairly well with the stress strain curve, the 
differentiation being dragged in apparently to show 
that the writer has some elementary acquaintance 
with the calculus. Apart from this we may point 
out that the common parabola itself is not very 
accurate as an interpolation formula, for the second 
differences of the scale readings given by the author 
in his appendix are very far from being constant. 
On the same page the author makes a remarkable 
misstatement for one who professes to have studied 
the subject, in stating that the ordinary theory 
assumes that the moment of the compressed area of 
a beam about the neutral plane is equal to the 
moment of the extended area. In spite of defects of 
this nature there is, however, no doubt that Mr. de 
Segundo has collected a great number of valuable 
data which in other hands should lead to some 
interesting results. Mr. Twinberrow, another 
student, has contributed a paper on ‘‘ Flexible 
Wheel Bases of Rolling Stock,” describing many 
different forms of bogie trucks. This paper again 
is spoilt by a theoretical blunder, as the formula 
given for the work lost in a six-wheel truck owing 
to the parallelism of the axis is totally and com- 
pletely wrong. 

Other papers in this sectionare: ‘‘ Experiments 
on a Steam Engine, the Cylinder of which was 
Heated Externally by Gas Flames,” by Bryan 
Donkin, Jun., M. Inst. C.E.; ‘‘ The Improvement of 
the River Avon below Bristol,” by William Chatham, 
Assoc. M.1.C.E.; ‘‘ The Cyclical Velocity Variations 
of Steam and other Engines,” by H. B. Ransom, 
Stud. Inst. C.E.; ‘* Balanced Slide Valves,” by 
J.C. Park, M.I.C.E. ; ‘‘ The Underpinning of the 
Yarmouth Town Hall,” by F. E. Duckham, M.I.C.E. ; 
and the ‘‘New Programme for Shipbuilding,” by 
W. H. White, F.R.S., M.Inst. C.E. The volume 
concludes with the usual obituary of deceased 
members and the valuable abstracts of papers in 
foreign transactions and periodicals. 








ELSWICK ARSENAL AND SHIPYARD. 
(Concluded from page 623.) 

WE will now return to the question of the illumi- 

nated sights. Many attempts have been made to 

produce sights which are capable of use at night, 
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the observer. It is claimed, however, that the 
Elswick night sight has overcome these difticulties 
in a very complete manner. The fore sight is con- 
tained in a small metal socket, which is easily fixed 
by a mill-headed screw to the ordinary sights. A 
very small incandescent electric lamp is screwed 
horizontally into the socket, and immediately over 


'it a minute cone of very pale green glass is set 


point upwards and inclosed, except the rear half, 
in a portion of the metal socket. The light from 
the lamp shines up through the base of the cone, 
and is reflected to the observer’s eye. The hind 
sight is somewhat similar in construction, but 
instead of the cone there is a metal bridge with a 
V in the centre. The under edge of the bridge, 
with the exception of the V, is levelled and 
polished so as to reflect the light of the lamp. The 
light first, however, passes through a ruby-coloured 
glass, so that there is, for the hind sight, a broken 
line of red light, and a point of pale green light for 
the fore sight. In sighting, the point of light has 
to be brought exactly in the Y notch, which can be 
as distinctly seen against the pale green of the fore 
sight as in ordinary day sighting. The battery con- 
sists of two carbon and zinc elements, which are 
placed in a mixture of sulphuric acid and sulphate 
of mercury contained in a water-tight box. The 
carbon and zine plates are only half the depth of 
the box, the other half containing the liquid, so that 
when these are uppermost the battery is out of 
action, but by simply turning the box upside down 
the plates are put into the liquid and the action 
commences. On the outside of the box are placed 
two circular resistances connected by a double-wire 
lead with the fore and hind sights respectively, so 
that the light can be modulated to any degree. 
Immediately sighting is over, the battery is put out 
of action, until the next round, by turning the box 
so as to bring the plates upwards. 

During the Afghan War of 1879, the question of 
mountain artillery attracted a good deal of atten- 
tion, not only from the authorities in India, but 
also from those in England. It was during this 
war that some new pattern guns of great power, 
when compared with the old type, were used. 
These guns were manufactured by Sir W. Arm- 
strong and Co. from a design suggested by Colonel 
Le Mesurier, R.A., and proved so satisfactory and 
valuable on active service that a large number were 
ordered to be made at Woolwich, and now consti- 
tute the chief weapon of the mountain artillery in 
India. Their great use has also been lately proved 
in our wars in Burmah and against the hill tribes 
in India. 

As the gun was intended for warfare in jungle or 
in very rough country, the great difficulty was to 
design, not only the gun, but also its carriage, so 
that each portion could easily be carried by one 
mule. This difficulty will be readily appreciated 
when it is known that each mule’s portion was to 
be not more than 2001b., and yet the mounting 
had to bear the strain, not only of the firing of the 
gun, but also of the knocking about it must of 
necessity endure while being put together or taken 
to pieces and in travelling. In Burmah, where 








but hitherto all these have been futile ; generally | 
because the light used, either to form or to illumi- 





nate the sighting points, could not be modulated | 
to suit the darkness of the night and the eye of 





Fic. 32. ARMSTRONG’s 7-POUNDER MOUNTAIN GUN, 


the troops had to traverse huge tracts of bush and 
serub with hostile villages (generally strongly 
blockaded) thickly dotted about, the gun had often 
to be mounted and dismounted, perhaps three or 
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four times a day, sometimes more. Of course, 
where possible, the gun was moved from place to 
place ready mounted on its carriage, but generally 
the bush was so thick that this could not be done, 
and very often even the mules could not pass. 

The gun itself is made in two portions (Figs. 23 
and 24, page 647) of 2001b. each—the breech and 
muzzle—each of which, mounted in and strapped 
toa specially designed saddle, form the load for 
one mule (Figs. 25 and 26), the total weight carried 
being about 2901b. The carriage is divided be- 
tween three mules ; the first takes the body of the 
carriage and certain accessories, Fig. 27, the second 
the wheels, Fig. 28, which form a well-balanced 
load, on the third is taken the axletree, elevating 
gear and stores, Fig. 29. The ammunition boxes 
are taken by another, Fig. 30. Each mule, with 
the exception of the wheel mule, which has a very 
light load, has a relief so that the loads can be 
easily transferred when required and the animals 
kept fresh. 

To prepare for action the carriage is first put 
together. This is easily done by placing the wheels 
on the axletree, and then fastening the body of 
the carriage to it by means of the clips and bolts. 
At the end of the trail of the carriage a cascable 
}lock is provided into which the breech end of the 
gun fits. The gun is thus kept upright while the 
muzzle portion, which is provided with a movable 
trunnion ring screwed internally, is screwed on, 
Fig. 31. A blow or two with a sledge hammer on 
the trunnion, over which a block has been placed 
to protect it from injury, is sufficient to effect a 
proper joint. In order to insure the two portions 
coming together correctly a feather on the muzzle 
portion fits into a recess in the breech portion, 
and a steel ring is inserted at the joint so as to 
prevent any escape of gas. 

The older patterns of the guns were muzzle 
loaders, but a breechloader has lately been intro- 
duced, as shown, mounted ready for action, in 
Fig. 32, page 648. The carriage of the muzzle- 
loader was almost identical with this, excepting that 
the elevating gear, which in the older pattern was 
simply a quoin or wedge, was moved by a screw. 
To check the recoil of the gun a rope is fixed to one 
wheel, and passing round a hook rivetted to the end 
of the trail, is then attached to the other wheel ; so 
that when the gun is fired, the wheels, being unable 
to turn, slide along the ground and bring the gun 
to rest in a very short distance. 

The bore of the gun is 2.5in. in diameter, and it 
fires a 7-lb. shell, with a muzzle velocity of 1440 
foot-seconds. In the old 7-pounder, a very short 
gun, the velocity was about 950 foot-seconds, and 
as the diameter of the bore was 3 in., this velocity 
diminished very rapidly with the range. This can 
be seen much better by comparing the range tables 
for the two guns. In the jointed gun for a range 
of 3000 yards an elevation of 7 deg. 19 min. is re- 
quired ; while with the short 7-pounder, the eleva- 
tion has to be 14 deg. 25 min. for the same range. 





VERTICAL DISTRIBUTION OF TEMPE- 
RATURE IN THE ATMOSPHERE. 
(Continued from page 633.) 

THE vertical distribution of temperature in the 
atmosphere as investigated by observations made 
at stations, which are at different levels and many 
miles apart horizontally, must be affected by a 
variety of causes which do not influence the tempe- 
rature of the free air remote from land surfaces. 
On mountain slopes the air between the summit 
level and the base has its temperature influenced 
by radiation from the ground, by contact with it, 
and by convection currents. These slopes are also 
the theatres of ascending and descending aérial 
currents, which lose in temperature by expansion 
and gain by contraction. Another agent affecting 
the air over mountainous countries is aqueous 
vapour ; which gives out heat in condensation and 
takes it up when moisture or cloud assumes the 
gaseous state. Thus dry air ascending a slope will 
cool more than moist air; and conversely in de- 
scending it will warm more. The vertical decre- 
ment of temperature as determined from observa- 
tions made on mountains may be illustrated by the 
results from the Ben Nevis Observatory. When 
the hourly observations are discussed no doubt they 
will throw much light upon the seasonal and diurnal 

variations. 

Vertical limits of atmospherical temperature for 
the position of Ben Nevis ; 
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The mean monthly temperatures at sea level have 
been estimated from data for Glasgow by applying 
corrections for latitude ; those for the summit have 
been deduced from five years’ observations. The 
rate of decrease is least for November, greatest for 
April and May; for winter 15 deg., for spring 
18.5 deg., for summer 16.7 deg., for autumn 
14.9deg. The decrement thus appears to be 
greatest in spring and least in autumn. On March 
12, 1886, at 8 a.m., while the temperature at the 
top of Ben Nevis was 23.9 deg., at Fort William 
it was only 19.2 deg., or 4.7 deg. lower than at 
4600 ft. higher above the sea, just at the season 
when the rate of decrease is usually greatest. Such 
anomalies must have important meteorological 
significance and deserve investigation. These 
results do not agree with those from balloon obser- 
vations within a mile of the sea level; but there is no 
authority to assume that the decrement of tempera- 
ture with elevation in the free atmosphere should 
be the same for mountain slopes. 

Guerin, from observations made on Mount 
Ventoux, near Avignon, deduced the decrement of 
temperature to be 1 deg. for arise above the sea 
level of 285 ft. in summer, 385 ft. in winter, and 
317 ft. in the intermediate seasons (Arago’s 
Cuvres, v., page 572). 

Mohn states that at Christiania, the temperature 
in general decreases with the increase of height, 
and most quickly in May; in winter the decrease 
is small, and it passes in December into an in- 
crease (Nature, June 4, 1874). 

Piazzi Smyth’s observations upon the Peak of 
Teneriffe as reduced by him to daily mean values 
in order to show the effect of height alone, exhibit 
a decrease of 1 deg. from 0 to 1000 ft., in 476 
ascending, in 333 descending, from 1000 ft. to 
10,000 ft., in 900 ascending, in 410 descending. 

The ascent was on August 25, the descent on the 
30th, 1856. The results are widely discordant, and 
show the perplexing nature of the phenomenon. 

At Victoria Peak, Hong-Kong, 1800 ft. above the 
sea, the ascents in feet for 1 deg. decrease of tem- 
perature, means of four years’ observations are 
as follows: In January, 288; February, 305; 
March, 489 ; April, 407; May, 309; June, 259; 
July, 274; August, 289 ; September, 283 ; October, 
281 ; November, 267 ; December, 278 ; year, 310 ft. 
Doberck, who gives these results in Nature, May 24, 
1888, says there is great variability in the fall of 
temperature with increasing height. It depends 
upon the humidity of the air. Condensation of 
moisture tends to raise the temperature on the top 
of the hill. It is very different in cyclones and 
anticyclones. 

In India the decrements of temperature, up to a 
height of 12,000 ft., differ very widely from one 
another, those for the summer giving the most 
rapid decrement in the lower strata, and the decre- 
ment increasing with height in winter. The mean 
decrement is, as given by 8. A. Hill in Nature, 
April 28, 1887, for heights from 
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The vertical decrements of temperature on moun- 
tains vary greatly with locality as well as season, so 
that the results obtained for one country cannot be 
confidently applied to another. They must be 
affected by aspect and slope of the land, by quan- 
tity of rain falling, by permeability of soil to water, 
by amount of cloud and sunshine, exposure of sur- 
face, absence of trees, undulation of the land, 
terrestrial radiation, and perhaps other influences. 

The phenomena of temperature between the sur- 
face of the ground and in the air a few feet above 
it are very intricate. Harvey found the surface 
of a meadow 38 deg., misty air at 7 ft. above it 





39 deg., the particles of dew deposited on the 
upper surface of a plate of glass elevated 6 in. 
above the ground completely frozen, the moisture 
on its under side remaining in a fluid state. He 
attributed the depression of temperature to ‘‘ radia- 
tion of heat from the superficial particles of water 
composing the mist, which produced a descending 
current of cold air in the very body of the mist.” 
(Quarterly Journal of Science, 1823, vol. xv.) 

At Plymouth, May 21, 1824, during the whole 
night the temperature of the air at the respective 
elevations of 3 ft. and 110 ft., remained stationary 
51 deg., at both stations. The sky was not remark- 
able for its clearness, but the air was tranquil 
(G. Harvey in Edinburgh Journal, 1825). 

In clear sky the temperature of the air at 2 in. 
above the ground is usually lower than that above 
it, from two to three hours before sunset till about 
the same interval after sunrise. The increase of 
temperature in the lowest strata of the air, in the 
early part of the forenoon, is due to its contact with 
the warmed ground. 

From observations made on the pagoda at Kew, 
it was found during fog that a thermometer 129 ft. 
above the ground was on three occasions 4.8 deg., 
6 deg., and 10.8 deg. higher than one at 223 ft. If 
such observations are reliabie, some fogs must tend 
to rise and spread. Such a fog must be wetting, 
and it has often been noticed that a thermometer 
on the ground reads lower than one at 4ft. above 
it, under such circumstances. The fog is chilled 
and falls as small water particles. Similarly there 
is often an increase of temperature for a few feet 
above the earth on dewy nights. Radiation pro- 
ceeds until the ground and adjacent air are cold 
enough to cause dew ; then the latent heat given 
out by the condensed vapour warms the immediate 
air which slowly rises a few feet. Thus the effect 
of the heat emitted by the vapour is to retard the 
fall of temperature in the air. 

The effect of elevation in mitigating intense frost 
was noticed by Fitzroy in the early days of January, 
1861. He says that on the Malvern Hills, 900 it. 
above the sea, the temperature fell only to 14 deg., 
while in the valley, both at Cheltenham and 
Worcester, thermometers at their lowest varied 
from 4 deg. to minus 5deg. He also cites a re- 
markable instance of the effect of even a few feet 
of elevation, related by Dr. Williams, of Malvern: 
**On one occasion I examined the damage done to 
the blossoms of a pear-tree growing in the bottom 
of a valley, after a night’s calm frost, and at 10 ft. 
from the ground 96 per cent. were killed ; at 20 it. 
about 40 per cent. ; andat 30 ft. only 18 per cent. 
(Eleventh Number of Meteorological Papers). 

The observations made at Magdeburg are very 
instructive. Here are some results : 


Mean Change of Temperature in Elevation deduced from 
Observations made at Magdcburg in 1884. Decremen:s 
marked —, increments +. 


From 6.6 ft. to Amount of 













































| | 
Height. | From 0 ft. to 6.6. ft. | 105 ft. Cloud. 
| 
Hour. 8 | 2 8 8 2 8 8 2 
deg. deg. dey. | deg. | deg. | deg. 

January |+ 2.79) + 1.93 | + 3.15|— 0.16 — 0.54 —0.09, 7.1 7.7 7.5 
Feb, ..|-+ 1.08) — 0.52 |+1.73'— .22 — .65 — .11\6.2 5.6 6.4 
March. .|— 0.25 18\— .77 + .22,7.3 68 5.6 
April ..|-—3.91 45'— 1.15 25' 5.8 6.9 5.8 
May ..|—9.49 09 — 1.66 + .05) 4.2 4.2 3.6 
June ..|—8.98 -77 — 1.03 — .34 6.5 | 7.1 6.0 
July ..|— 8.23 - .18 —1.58 — .16; 4.7 €.1/| 4.4 
August |—7.09 -18 —1.19 + .38) 4.4/4.5 4.5 
Sept. ..|—2.00 -18 —1.04 + .65,4.9'5.1 4.6 
October |+ 0.41, — 2.23 |+1.12\— .29—0.70 + .13 7.3 | 7.2) 6.5 
Nov. ../—0.13 — 0.56 |— 0.22;\— .14— .54 + .20 7.1 66 6.8 
Dec. -+|+ 1.62 + 1.53 /+1.58}/+ .05—- .22+ .11 7.9 7.9 8.0 
Year --| 2.86 —10.24|+1.12|— .20— 90+ .07 6.5 63.5.8 

| ‘ 


Here are presented some remarkable results. In 
December and January the air at 6} ft. is warmer 
than the ground, even 3deg. ; but as the seasons 
advance the ground gains heat, and in July is 
26 deg. warmer than the air at 6} ft. above it. In 
this short space upward from the ground there is, 
at 8 A.M., a gradual progressive change of the 
January increment of 2 8deg. to the May decre- 
ment of 9.5 deg., after which it retrogrades. At 
2 p.m. the same movement is shown with change of 
magnitudes ; the January increment is now only 
1.9deg., but the decrement has become 26 deg. 
in July, though in May it is nearly as great. At 
8 p.m. a decrement seems confined to June and 
July, all the other months have an increment, the 
result for November being probably abnormal, 
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folding machine, as also M. Martini, but both appear 
to have been exhibited before. 

Among the calenders for glazing paper, we 
omitted to mention one exhibited by M. F. 
Dehaitre. He showed other machinery of various 
kinds, not relating to paper making, as well as this 
calender, which has ten rolls, and seems well and 
solidly constructed. 

Here we must conclude our brief notice of the 
paper machinery exhibited, and in doing so we note 
with regret that many essential departments of 
paper making were insufficiently or not at all repre- 
sented at the Paris Exhibition. 





TROUVILLE PIER. 

Jue pier is being constructed for the Trouville Pier 
and Steamboat Company, Limited, to the designs of 
Professor Alexander B. W. Kennedy, F.R.S., by the 
Darlington Wagon and Engineering Company, of 
Darlington. Its total length is to be about 1260 ft., and 
at present about 950 ft. are constructed. The en- 
graving on page 651, which is froma photograph taken 
on May 17th last, only shows the first 550 ft., but is 
quite sufficient to indicate the construction of the rest. 
- The pier is carried on a series of braced arches of 50 ft. 
span, the structure consisting of three sets of parallel 
arches, as shown in the engraving. The piles are of 
quadrant iron, and are simply driven into the clay, 
which underlies a thin layer of sand. The pier is 
made up of (starting from the shore end) (1) six spans 
of 50 ft. each, (2) one staircase span of 15 ft., (3) six 
spans of 50 ft. each, (4) second staircase span of 15 ft., 
(5) eight spans of 50 ft. each, (6) a principal staircase 
span of 15 ft., connected with the shore ends of timber 
landing stages, of which there is to be one on each side 
of the pier spreading outwards diagonally, (7) three 
more spans of 50 ft., (8) a large head with a deck area 
80 ft. in length and 150 ft. in breadth, carrying a con- 
cert hall and pavilion 40 ft. by 104 ft. 

The shore span and each of the staircase spans is 
51 ft. wide. The remainder of the pier is 31 ft. wide. 
Seats run practically the whole length along each side 
of the deck. The columns are 12 ft. apart transversely, 
so that the deck overhangs the outer arches by 
3 ft. 6 in. on each side. The arches and all their brac- 
ing are made of mild steel. 

The pier starts from the Digue at the east end of 
Trouville, not far from the Hotel des Roches Noires. 
It has been made long enough to give at the outer part 
of the landing stages about 3 metres depth of water 
at low-water spring tides, so that the steamers from 
Havre can onic and disembark passengers and 
goods at all times of the tide, instead of, as at present, 
only near the top of the tide, and even then only by 
going right round into the harbour. The importance 
of this matter to Normandy will be understood when 
it is remembered that at present there is no means of 
crossing the Seine by railway bridge nearer than 
Rouen, about 60 miles from Havre. Thus a journey 
of about 120 miles has to be performed to go from 
Havre even to the nearest point of Normandy, six or 
seven miles away. The Trouville Pier Company 
intend to have the pier open for steamboat traftic and 
for promenade next season. 

This pier is, it is believed, the first which has been 
constructed ona purely arched design, and certainly 
the appearance of the arches is exceedingly good. 








THE SOUTH AFRICAN MAIL SERVICE. 

THE placing this week of a contract by the Union 
Steamship Company, Limited, with Messrs. William 
Denny Brothers, Dumbarton, for a fast steamer of 
over 6000 tons, marks a distinct epoch in the history 
of the South African mail service, and is worthy of 
more than a passing reference, in respect of the size, 
engine power, and speed of the vessel. It is about 
thirty-six years or so since the Union Company first 
started to run vessels to South Africa, and since that 
time progress has been made, although not so quickly 
as in other branches in shipping, notably Transatlantic. 
A few years ago a Government mail contract stipulated 
that the time taken must not exceed twenty-five days, 
now the passage occupies but eighteen days at the most. 
Of course there has been a development in the trade sufli- 
cient to encourage this progression in the size and speed 
of the vessels, and this year especiall/ the traffic between 
the mother couutry and the colony has been very 
great, as many as sixteen liners, belonging to three 
vo mae having been despatched last month. Great 
rivalry exists between the companies as to which 
would hold the record, and hasely paragraphs have 
been appearing with regularity announcing a ‘ break- 
ing of the record.” The Union Company have there- 
fore decided to take a position of advantage. Their 
boats have, it is true, been doing very well. The 


Moor, built several years, by Messrs. Thomson, Clyde- 
bank, and recently tripled by Messrs. T. Richardson 
and Sons, West Hartlepool, made the voyage from 
Capetown to Southampton in 17 days 5 hours 6 minutes, 
excluding stoppages, steaming 5999 knots, giving a 


mean speed of 14.52 knots per hour, and last month 
practically repeated the performance, the mean speed 
then being 14.41 knots. The Tartar, too, built by 
Messrs. ‘Aiken and Mansel, on the Clyde, and also tripled 
by Messrs. Richardson, has made the passage home in 
17 days 6 hours 11 minutes, the distance covered being 
5986 knots, or 14.5 knots per hour. Outwards the Moor’s 
record is 17 days 23 hours 45minutes. These may appear 
poor performances when comparison is made with the 
21 knots ocean steaming of the City of Paris, but the 
fact that the dimensions of the African liners are re- 
stricted by the size of the docks there, and that it is 
requisite for financial reasons to consider coal consump- 
tion. The Union Company, however, have made a dis- 
tinctstep inadvance. Their new vessel will bethe largest 
in the South African Mail Service. Her dimensions will 
be 460 ft. between perpendiculars; breadth, 54 ft. 6 in. ; 
and depth, 37 ft. 6 in. In one other respect, too, she 
will be a departure, as she will be propelled by twin- 
screws with triple-expansion engines. The speed, it 
is said, is to be about 18 knots, which means a material 
reduction in the passage time. One other noteworthy 
fact, too, is that she will be.built to conform with the 
Admiralty rules for first-class armed and subsidised 
merchant cruisers. The new Castle liner, which has 
doubtless been one of the incentives inducing the 
Union Company to build, is to be named Dunnottar 
Castle. She has just been laid down in the 
Fairfield establishment, and we are able to give the 
dimensions, not hitherto published. Her length is 
420 ft., breadth 50 ft., and depth moulded 36 ft., with 
a tonnage of about 4750 tons gross. She also will have 
triple-expansion engines. She is therefore much 
smaller than the new Union liner, and is not so speedy, 
as with 5000 indicated horse-power, she is intended to 
go 15} knots at sea, with a coal consumption of 90 
tons per day. The policy of Messrs. Donald Currie 
and Co. has been one of progress since they entered 
the trade fully twenty years ago, when the voyage 
took something like a month to accomplish. The 
record passage of the Castle line is from Cape Town to 
Plymouth 16 days 18 hours 45 minutes, made by the 
Roslin Castle, a steamer built by Messrs. Barclay, 
Curle, and Co., on the Clyde, and tripled in 1888 by 
Messrs. Richardson. In this trip, made in October 
last, the vessel steamed 5888 knots, an hourly speed 
of 14.62 knots, while in June, when the islands of St. 
Helena and Ascension were visited, the distance was 
6070 knots, giving a speed of 14.84 knots, the time 
taken being 17 days 1 hour. The best outward trip 
from Dartmouth to Cape Town of the Roslin Castle, 
made also in October, was 17 days 9 hours, the time 
being always longer owing to the trade winds being 
against the vessel. It should be noted that the differ- 
ence between the records of the two companies is due 
to the Castle line making Plymouth the terminating 
point of the voyage and the Union Company going to 
Southampton. The Castle line, it may be added, are 
having two other vessels built by Messrs. Barclay, 
Curle, and Co.—Lismore Castle and Doune Castle— 
the dimensions being 396 ft. by 43 ft. by 31 ft., tonnage 
3900, and horse-power 2500 indicated. The building 
of these fast steamers for the two lines is but the 
beginning of a long competition as to which will have 
the faster vessels, and no doubt the skill of the engi- 
neer in minimising coal consumption while increasin 

speed, will be still further stimulated, with enelieet 
results to engineering practice. 








THE NEW DUMBARTONSHIRE AND 
STIRLINGSHIRE RAILWAYS. 

In dealing with new engineering projects in Scot- 
land in our issue of Nomaher 22, we referred briefly 
to an important railway which the Caledonian Com- 
pany desire Parliamentary power to construct, and 
promised to give some information regarding the 
works. This we are now able to do, the plans having 
been duly iodged. The line passes through a district 
where manufactories of various kinds are very nume- 
rous, and, although the North British Company have 
now a line, there is a distinct belief that another rail- 
road would be for the benefit of the district. In 
describing the works it may perhaps be well to give 
the results of the survey in natural order. 

The line will commence by a junction with the 
Hamilton Hill branch of the Caledonian Railway, 
giving direct communication with the Lanarkshire 
coalfields, without passing through the city portion of 
the Glasgow central line of the Caledonian system, 
which is underground. This connecting line will only 
be about a mile and a half long. About a mile from 
the commencement the new railway will be carried 
over a North British line on a skew bridge with a 
square span of 26 ft., and immediately afterwards the 
new railway necessitates first a tunnel 110, yards, and 
after traversing for a corresponding distance in the 
open, there will bea second tunnel 460 yards in length, 
the maximum depth below the surface of the ground 
being 112 ft. Fifty yards in the open brings the line 
to the Forth and Clyde Canal, under which there is to 
bea tunnel 60 yards in length, and the rail level will 
be 35 ft. below the surface of the water, which is 10 ft. 











deep. The remainder of the connecting line is in open 
cutting varying from 36 ft. to 15 ft. in depth. 

The main line to Dumbartonshire, after it leaves the 
Glasgow Central Railway, near the terminus of the 
latter at Maryhill, is to run parallel with it for about 
two furlongs, on a curve, and rising on a gradient of 
1 in 80 to give it a sutticiently high level to facilitate 
the work of carrying it over the River Kelvin. Before 
this, however, it has to cross the Glasgow Central near 
the terminus, and immediately thereafter will be 
carried over the river, which is 150ft. wide between 
the banks. As the line is on the skew, the viaduct 
will require to be 380 ft. long, and will be in several 
girder spans, the height being 53ft. above the bed of 
the river. A short distance further on, after passin 
the Glasgow Corporation’s gas works and the Maryhill 
Company’s works, the North British Dumbartonshire 
line is encountered near Great Western-road, with 
several sidings and branches, necessitating aseriesof four 
bridges, varying from 15 ft. to 35 ft. span. The 
head-room is limited—from 154 ft. to 17 ft.—and the 
bridges will have steel girders, and be of the mini- 
mum height of 13ft. 9in. After crossing over a public 
road on a bridge 35 ft. span and 16 ft. high, the railway 
will pass westward along the route of the canal, almost 
on a surface line, and with practically no works. The 
North British line curves to the northwards here 
for at least a mile, and this detour the new line 
obviates. A straight and level track of 25 miles 
will bring the new railroad to Clydebank, in the neigh- 
bourhood of which are situated the shipbuilding yards 
of Messrs. Thomson, and Messrs. Napier, poston Be and 
Bell, Singer’s Works, Lidgerwods Bridge and Iron 
Works, the North British Chemical Works, &c. 
Several branches will be thrown off for these public 
works, and one of these branches will occupy 
the bed of a branch of the Forth and Clyde Canal, 
which acts as an overflow. The main line will cross 
two turnpike roads near Clydebank, necessitating two 
arches, one on the skew. The route continues between 
the canal and the Clyde to Bowling. Here a large 
viaduct will be built to take the line over the first and 
lowest lock in the canal, and the sidings, over the 
North British line and the turnpike road, which all run 
alongside each other. The bridge will be 670 ft. long 
and will be in four spans. Fora mile and a half the 
line will keep the side of'the hill, and will then cross over 
a turnpike road and follow the route of the present rail- 
way to Dumbarton. At one point where the present line 
has a level crossing on a turnpike road, the new company 
intend to level up the road and carry it over the two 
lines on one bridge—a most commendable concession. 
This bridge will be 65 ft. long. There will be another 
arch near Dumbarton Station 35 ft. span and 13 ft. 
above the road level. The station is to be on a part of 
the Town’s Common. In its course up the valley of 
the Leven it will pass over fully a mile of unreclaimed 
ground belonging to the burgh of Dumbarton, partly 
on a series of arches, and the rest on embankment. 
A branch line to Messrs. Denny’s engineering works 
will be carried over diagonally a large recession of 
the River Leven, which forms a timber pond, &c. 
This will also be on arches. 

A reference to our previous article will show the 
route to be taken up the valley of the Leven, so that 
it is sufficient to say that there will be three viaducts 
spanning that river, two for the main line and a third 
for a branch from the line near Bonhill to Croftergea 
works of Messrs. John Orr Ewing and Co. These 
vary in length from 200 ft. to 300 ft. The centre span 
will be 60 ft. so as to admit small vessels passing up to 
Loch Lomond, and the height above highest water 
level is designed to be 16 ft., with 28 ft. above the bed 
of the river. Four or five times the railway passes 
over turnpike roads and thoroughfares, requiring 
arches from 20 ft. to 35 ft. span, and under the private 
avenue to Balloch Castle. The line also goes under 
the Forth and Clyde Railway. 

The ruling gradient on the main line will be 1 in 80, 
and the sharpest curve two furlongs radius. The 
heaviest cutting will be one of 43 ft. deep, for a short 
distance, another of 38 ft., and a longer one of 22 ft. 
There are one or two high embankments necessary ; 
but short in length. The highest is 38 ft. The route 
to Loch Lomond is more direct, and therefore shorter 
than the existing line by two or three miles. 

The line, which is to open up a charming residential 
district of Dumbartonshire and Stirlingshire—to be 
called the Milngavie, Strathendrick, and Port of Mon- 
teith Railway—is being promoted by several of the 
leading land proprietors in the districts, including the 
Duke of Montrose and Sir Andrew Buchanan. It 
leaves the — Central Railway, already referred 
to, at Maryhill, and immediately afterwards crosses 
under the Forth and Clyde Canal on a level 25 ft. 9in. 
below the bottom of the canal, and 33 ft. 8in. below the 
surface of the water, then under the North British Rail- 
way, over a viaduct spanning the Kelvin, and similar to 
that already described. The next work is a viaduct 130 
sage in length over an avenue toa private mansion. The 

ine afterwards passes the village of Bearsden, through 
Milngavie, where a connection is made with the 
North British line to that town, and then con- 
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tinues by the Allander valley through a gap at 
Craigallian Loch, Here the way is blocked by a ridge 
rising to a height of 132 ft., dividing the Blane and 
Allander valleys. A tunnel will require to be driven 
through the reck for a length of 285 yards. The line 
will afterwards contour down the slope of the hill, 
cross the Blane water on a viaduct, and join the 
Strathendrick and Aberfoyle Railway now in existence. 
It will be doubled, as also will the Forth and Clyde 
Railway to Bucklyvie, asthe new company will utilise 
these lines to Bucklyvie and the Strathendrick line 
from that point to where it crosses the River Forth. 
A spur will be carried from that point to the Lake of 
Monteith, where the new railway terminates, 

Excepting one or two bridges and the tunnel, the 
works are light. The cuttings, too, considering the 
undulating character of the ground, are moderate. 
One is 65 ft. deep for a short distance, and the highest 
embankments will be 39 ft. and 37 ft. The ruling 
gradient will be 1 in 60, and the quickest curve 
15 chains radius. 





THE FORTH BRIDGE. 

On the 27th November Mr. Benjamin Baker delivered a 
lecture on the completion of the Forth Bridge to a crowded 
audience at the Literary Institution, Edinburgh. Hebegan 
by a brief reference to some of the leading engineering 
incidents which had occurred throughout the world since 
he last lectured at the same Institution three B ge ago, 
including the project of Messrs. Schneider and Hersent 
for a bridge across the Channel. Mr. Baker then eaid, “It 
would be impossible to find in Europe or America two men 
more eminent and capable in their respective branches of 
engineering construction than are Messrs. Schneider and 
Hersent. The town of Creusdt, with its 30,000 inha- 
bitants, is really nothing but the works of M. Schneider, 
and there he rolls annually three times the weight of iron 
and steel that there is in the Forth Bridge ; and turns out 
hundreds of locomotives, marine engines, big guns, 
armour plates, railway bridges, and other things too 
numerous to mention. M. Hersent is known to all the 
world as one of the leading contractors of the Suez and 
Panama Canals; of the great dock works recently com- 
pleted at Antwerp, and of the similar works now in pro- 

ess at Lisbon. He is also a past-president of the French 
Society of Civil Engineers. Any project, however start- 
ling at first sight, brought forward by men of such repute 
and responsibility is entitled to receive the respectful 
consideration of engineers, and in this particular case 
as regards myself, I readily accepted the invitation 
of Messrs. Schneider and Hersent to assist them so far as 
the technical details of the designs and estimates were 
concerned, although I could offer no opinion on the vital 

uestions of finance and navigation. We met both in 
ndon and in Paris, and after many preliminary calcula- 
tions, definitely agreed upon a design which we all thought 
would best meet the conditions of the case, so far as engi- 
neering questions were involved. There is no doubt what- 
ever as to the practicability, from an engineering point of 
view, of the designs exhibited recently at the Paris Exhi- 
bition. As regards other questions, those who hold that a 
direct connection with the Continent is almost an absolute 
necessity, and that a tunnel for military reasons is inex- 
pedient, of course maintain that the obvious difficulties as 
regards finance and navigation are not insurmountable. 
As regards finance, the cost of a bridge, as compared with 
a tunnel, depends upon the view taken of the military 
question. If the Duke of Cambridge, Lord Wolseley, 
and others are right, that an additional garrison of 8000 
men would be required at Dover, and an expenditure of 
2,000,000/. on fortifications in the event of a tunnel being 
constructed, then the capitalised cost of the same added to 
the cost of the tunnel works would bring the total up to 
about 34,000,000/., the estimated cost of the bridge. Of 
course a bridge could be disabled by a few determined men 
at any time, so it could not be held by anenemy. As re- 
gards navigatiou it has been pointed out that the spans 
of Messrs. Schneider’s bridge are wider than the opening 
between the piers of most harbours of refuge in the 
world, and it will be known to my present audience that 
the great harbour of refuge at St. Margaret’s Hope, 
where, in the days of sailing ships, upwards of 1000 
vessels could at times be found at anchor, is situated 
above the Forth Bridge spans. 

“* After this brief reference to some of the great engi- 
neering incidents of the two or three years which have 
elapsed since I last lectured here, I will tell you, as shortly 
as possible, what has happened at the Forth Bridge in the 
interval. It will be best, however, to refresh your 
memories as regards earlier proceedings, and I will, 
therefore, for the moment ‘ begin at the beginning.’ 

‘‘The building of the shops and of the temporary timber 
jetty from the Queensferry shore was commenced in the 
spring of 1883, but it was not until the following spring, 
or say less than six years ago, that a start was made with 
the works of the bridge itself by the erection on launching 
ways of the first Queensferry pier caisson and the erec- 
tion on the drill roads of the first length of 12-ft. tube. In 
October, 1885, or only four years ago, the first rivet in 
the superstructure of the Forth Bridge was put in by Mr. 
Dent, chairman of the North-Eastern Railway Company. 
The steelwork over the piers was then proceeded with, 
but it was practically only about two years ago that the 
erection Of the steelwork of the great 1700 ft. spans was 
commenced. Mr. Arrol turned out as much as 1800 tons 
of finished steelwork from the shops some months, and 
with increased experience the erection proceeded at the 
rate of 2350 tons per month when the conditions were 
favourable as regards weather. The manufacture and 
erection details have been so fully described in the 





public press recently that I will trouble you with but few 
words of explanation in showing you on the screen some 
fifty photographs illustrating the building of the Forth 
Bridge, from the launching of the pier caissons in May, 
1884, to the closing of the last main span the other day. 

‘It is hardly necessary for me to say that the designing 
and building of the Forth Bridge has not been the work 
of one man but of a properly officered army of 4000 men. 
I cannot attempt to name all those who have contributed 
to the success of the undertaking, from the veteran Sir 
John Fowler, who was fighting his way to the front rank 
when I was a baby, to the humblest workman who has 
lost his life in performing his duty. You all know the 
ability of Mr. Arrol, the chief contractor, and I may add 
that Sir John Fowler and Mr. Arrol have been ably 
seconded by Mr. Alan Stewart, Mr. Cooper, Mr. Phillips, 
Mr. Biggart, Messrs. Tuit, Bakewell, Westhoven, Moir, 
Harris, Carey, and many others. It goes without saying 
that the army of engineers, contractors, and workmen would 
have been powerless to build the Forth Bridge had not 
the great Feast Coast Railway companies furnished the 
sinews of war, and the existence of the bridge is therefore 
primarily due to the determination and financial ability of 
men like Mr. Thompson, the chairman, and Mr. Wieland, 
the secretary, of the Forth Bridge Railway Company.” 

Mr. Baker then exhibited the lantern slides, with brief 
explanatory remarks. He then continued : 

‘ Having thus with the aid of photographs rebuilt the 
Forth Bridge in less than thirty minutes, om say a few 
words on more general questions relating to the design. 
And first, as regards principle of construction, I will show 
you a photograph of what I call a living model of the 
Forth Bridge which Continental and American engineers 
tell me has been republished, they believe, in almost every 
illustrated paper in the world. The principle of canti- 
lever and central girder construction is as old as the hills. 
In a leading article some months ago the Zimes news- 
paper said the Forth Bridge was borrowed from the 
Americans. Now I am not one of those who complain of 
an occasional mistake of this kind in the public press, for 
indeed it is a standing miracle to me that the mistakes 
are so few. It could not be known to the Times that the 
leading bridge engineers of the States most generously 
acknowledged the services which the new departure in 
engineering at the Forth Bridge had rendered to American 
engineers in leading to the construction of big bridges on 
the same principle on the other side of the Atlantic. I 
received only this morning an extract from a paper read 
at the American Society of Engineers by Mr. C. Emery, 
expressing an — of our work at the Forth 
Bridge in terms which unmistakably showed the generous 
and fraternal feeling which American engineers entertain 
towards us, although the enthusiasm of the writer had 
betrayed him into the use of language which we feel 
bound to deprecate as far too eulogistic. I make this ex- 
—— not with the idea of claiming credit to Sir John 

‘owler and myself for the design, but in order to make 
it clear that we have not copied it without acknowledg- 
ment from the Americans, as implied by the Times. 
Any competent practical man investigating the sub- 
ject of long-span bridges from a theoretical and from 
a contractor’s point of view, would almost necessarily end 
by designing something very similar to the Forth Bridge. 
In old times we know bridge builders arrived at the same 
result without any theoretical investigation, as you will 
see from the photograph of a bridge of 112 ft. span in 
Thibet, sketched by an officer of the Royal Navy in 1783, 
and published at the time in a book which I hunted up 
in the British Museum some eight years ago. 

‘There is no doubt that as able and enterprising bridge- 
builders existed prior to the age of steam and steel as 
exist now. Sir aed Rennie stated in his presidential 
address at the Institute of Civil Engineers, that the 
bridge across the Dee at Chester was the ‘ largest stone 
arch on record.’ That is not so. The Dee Bridge con- 
sists of a single segmental arch 200ft. span and 42 ft. rise, 
but across the Adda, in Northern Italy, was built, in the 
year 1377—more than 500 years ago—a similar segmental 
arch bridge of no less than 237 ft. span and 68 ft. rise. 
I believe our American cousins claim to have built the 
biggest existing stone arch bridge in the world, that 
across the Cabin John Creek, but the span is only 215 ft., 
or 10 per cent. smaller than the 500-year old bridge. 

‘*T will now consider the question of the design of the 
Forth Bridge for a few moments from the esthetic point 
of view. When the design existed only on paper it was 
useless to criticise it, because the mental emotion arising 
from the enormous size of the actual structure was absent. 
The great Pyramids would be regarded with deserved 
contempt if no bigger than a haystack. To some minds 
size has no significance, but Aristotle held that, provided 
the whole object be visible as such, great magnitude is in 
itself an element of beauty. Socrates did not think that 
any object was in itself inherently beautiful, but that the 
attribute depended upon the impression made upon the 

recipient mind. According to these views in consider- 
ing the beauty or ugliness of the Forth Bridge the question 
of size must be regarded, and still more the fitness and 
expressiveness of the different parts of the structure 
having reference to the functions they have to perform. 
However, a wiser man than Socrates or Aristotle 
—Mr. William Morris— apparently thinks otherwise, 
for he is reported to have said, at the recent Art 
Congress in this city, that ‘there would never be an 
architecture in iron, every improvement in machinery 
being uglier and uglier until they reached that supremest 
specimen of all ugliness—the Forth Bridge.’ Now 
doubt if Mr. Morris has the faintest knowledge of the 
duties which the great structure has to perform, and he 
cannot judge of the impression which it makes upon the 
minds of those who have that knowledge and can 
appreciate the direction of the lines of stress and the fit- 
ness of the several members to resist the forces. Probably 





Mr. Morris, the poet and art critic, would judge the beauty 
of the design from the same standpoint whether it was for a 
bridge a mile long or for a silver chimney ornament. It is 
impossible, surely, for any one to pronounce authoritatively 
on the beauty of an object without knowing its functions. 
The marble columns of the Parthenon are beautiful where 
they stand, but if we were to take one, bore a hole through 
its axis, and use it as the funnel of an Atlantic liner, it 
would, to my mind, cease to be beautiful ; but of course 
Mr. Morris may think otherwise. Several artistic friends 
have, on different occasions, asked me why the underside 
of the bridge was not made a true arc of a circle instead 
of polygonal in form. My reply was that to have made 
it so would have been to materialise a falsehood. The 
Forth Bridge is not an arch, and it says so foritself. No 
one would admire bent columns in an architectural facade 
or a beam tricked out to look like an arch, but that is 
really what the suggestion of my artistic friends amounted 
to, though they did not see it, being ignorant of the 
principles of construction of the Forth Bridge. Every 
metallic structure must necessarily be somewhat of a 
skeleton nature, and we know that tothe untutored rustic 
a skeleton is no subject for admiration. To the more 
cultured mind, however, the skeletons of different animals 
offer many points of beauties, and I may remind you 
that the skeleton of a bird is the central object in Mr. 
Stacy Marks’ Royal Academy diploma picture. What is 
a forest in winter but a series of timber skeletons? ‘A 
kind of architecture,’ says Ruskin, ‘quite as beautiful 
as anything we are likely to invent.’ But it is not 
only in skeleton structures that a certain amount of know- 
ledge must be possessed by a critic before he can pronounce 
as to the beauty of an object. Take the most massive 
structure—a breakwater for example. Now if the above- 
sea masonry of a properly designed breakwater were 
handed to an architect to consider from the esthetic point 
of view, I am convinced that 999 out of a 1000 would 
suggest the addition of a bold projecting moulding or a 
string course at the level where the parapet joins the 
solid breakwater, and I am no less convinced that if they 
saw the breakwater in a heavy sea the whole 999 would 
for ever after look upon that moulding as the ugliest 
thing they had ever designed, and for this reason: With 
the plain and slightly battering face of the properly 
designed breakwater the waves would be reflected, curling 
back harmlessly on themselves, and the fury of the storm 
would give rise to pleasurable emotions in the observers. 
With the added moulding the stately rise of the waves 
would be checked, and instead of orderly reflection, 
chaos and confusion would arise, and before long the 

reater part of the moulding and parapet would be at the 

ttom of the sea. I contend, therefore, that critics must 
first study the work to be done by both the piers and the 
superstructnre of the Forth Bridge, and consider the 
materials of which it is built, before they can be properly 
qualified to settle the question of its beauty or ugliness. 

“‘T have high authority for thiscontention, for hear what 
Ruskin has to say on the subject: ‘Of all the various 
principles of art none are more indisputable and few of 
more practical importance than this. All art working, 
with given materials, must propose to itself the objects 
which with those materials are most perfectly attainable. 
Thus great slenderness, lightness, or intricacy of structure 
—as in the ramifications of trees—is easily and perfectly 
expressible in metal work. The workman has not done 
his duty and is not working on safe principles unless he 
even so far honours the materials with which he is work- 
ing as to exalt as far as he can their peculiar qualities. 
If he is working on iron he should insist upon and ex- 
hibit its strength and tenacity, and he will invariably 
find the material grateful, and that his work is all the 
nobler for being a of the substance of which it is 
made.’ These I call fine manly words; very different 
to the feminine hysterics of Mr. Po 

“Tt would be a mistake to assume that Sir John Fowler 
and I had not considered the design of the Forth Bridge 
from the «esthetic point of view. We did so from the 
very first. An arched form is admittedly the most 
graceful, and we approximated to that form as closely as 
we could without introducing false construction and shams. 
We made our compression members strong tubes and our 
tension members light lattice work, so that to any intelli- 
gent eye the nature of the stresses and the sufficiency 
of the members of the structure to resist them is em- 
phasised at all points. It would have been futile 
to attempt to ornament the great cantilevers, and so 
to bw. the whole work in harmony we studiously 
avoided any attempt at ornamentation of the piers 
and you will search in vain even for a moulde 
capping or cornice throughout the whole work. Above 
all, by giving a great batter to the columns and girders, 
and by other features new to bridge building, we endea- 
voured to make the leading lines of the structure expres- 
sive of great strength and stability, both in a lateral and 
vertical direction, so that the Forth Bridge should itself 
say to a possibly nervous traveller, ‘Here I am and here 
I remain, through tranquil summer day and through 
awful winter night.’ 


‘ When issues forth the storm with sudden blast, 

And hurls the whole precipitated air 

Down in a torrent ; 

And anchored navies from their stations drive 

Wild as the winds across the howling waste 

Of mighty waters.’ 

‘*Such has been our aim ; whether we have attained it or 

not is for the public and not ourselves to judge.” 





Durban.—Durban, the capital of Natal, has now a 
population of about 20,700. The increase in the number 
en last “sad was 2313. About half the popu- 
ation are whites. The number of buildings in the bo 
is returned at 2882, 7 rough 
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COMPOUND LOCOMOTIVE ; NORTHERN 
RAILWAY OF FRANCE. 


Tue locomotive illustrated by our two-page engrav- 
ing this week, and by our further illustrations on the 
present page and pages 651 and 655, is one of the two 
compound engines which were exhibited by the Nor- 
thern Railway Company of France at the Paris Exhi- 
bition. It is, as will be seen, an eight-wheeled engine 
having three pairs of wheels coupled and a small pair 
of carrying wheels (fitted with radial axle-boxes) at 
the leading end. ‘The cylinders are three in number, 
there being one inside high-pressure cylinder, and two 
low-pressure cylinders outside. All the pistons drive 
on to the central coupled axle, the outside cranks being 
at right angles to each other, and the inside crank 
occupying an angular position midway between that 
of the other two. A special feature of the arrangement 
is that owing to the character of the valve gear be- 
longing to the -high-pressure cylinder, the steam can, 
when desired, be passed right through the high-pressure 
cylinder (without exerting any driving effort on the 
high-pressure piston) to the two outside cylinders, the 
locomotive then working as an ordinary outside cy- 
linder non-compound engine. 

The engine was put in service in August, 1887, and 
the high-pressure cylinder was originally 18.11 in. in 
diameter ; this diameter was, however, subsequently 
reduced to 17 in. The stroke is 19.69 in. The outside 
cylinders are 19.69 in. in diameter and 27.56 in. stroke. 
The outside cylinders are horizontal, while the inside 
cylinder is, as will be seen, placed at an angle of 1 in 
10, so as to enable the piston-rod to clear the leading 
axle. 

The high-pressure cylinder is, as we have said, 
fitted with a special arrangement of valve gear, one 
object in adopting this gear being to avoid excessive 
compression when working with a high pressure in the 
intermediate receiver. Referring to Fig. 1 on our 
two-page engraving and Fig. 4 on the opposite page, it 
will be seen that the main valve of the high-pressure 
cylinder has steam passages through it and carries a cut- 
off valve on its back. Moreover, the steam passages 
through the valve are twisted, so that while the ports 
in the face next the cylinder are at right angles to the 
direction of movement of the valve, as usual, those at 
the back are divided into two lengths, and are inclined 
as shown by the dotted lines in the plan Fig. 2 of our 
two-page engraving. ‘The cut-off plate has also in- 
clined edges, and the main slide can be moved late- 
rally relatively to it, so as to vary the cut-off, the 
whole forming the well-known Bodmer arrangement. 
The main valve and cut-off plate are each driven by a 
separate eccentric, and have constant travels, the 
eccentric driving the cut-off plate being placed 180 deg. 
from the crank. The cut-off plate has recesses formed 
in its face, which give a double admission to the steam 
on the same principle as the Trick valve. 

In the Bodmer cut-off, to which we have just re- 
ferred, the cut-off slide is moved laterally to vary the 
cut-off, while the main slide retains its central posi- 
tion. Inthe engine now under notice, however, this 
arrangement is reversed, the cut-off slide remaining 
central, while the main valve can be shifted laterally 
by the arrangement shown in Fig. 4. | From this view 
and Fig. 1 it will be seen that the main valve is 
encircled by two frames, one formed on the main valve 
spindle giving the valve its longitudinal motion, but 
leaving it free to shift laterally, while the other fits 
the valve sideways, but leaves it free longitudinally. 
This latter frame ‘is formed on a transverse spindle, 
which can be operated by the arrangement of levers 
shown by Figs. 2 and 4. 

Another peculiarity in the arrangement of valves for 
the high-pressure cylinder consists in the edges of the 
exhaust port and of the exhaust cavity in the main 
valve being made oblique like the edges of the cut-off 
ports. The effect of this is that the shifting of the 
main valve which varies the admission varies also the 
amount of inside lap and clearance, thus enabling 
the compression to be diminished as desired. The pro- 
portions of the parts are such that if the valve is placed 
in its extreme position on one side not only is the steam 
permanently admitted into the cylinder through the 
steam ports, but also enters through the exhaust port, 
it thus exercising no driving effect on the high-pressure 
piston, but passing through to the two outside cylinders, 
the engine then working non-com»nound as we have 
already stated. 

The valve gear of the outside cylinders is of the 
Walschaert type and presents no special peculiarities. 
The intermediate receiver is formed by the chambers 
and passages which connect the central with the out- 
side cylinders, these spaces having considerable 
capacity, as will be seen from Figs. 2 and 4. 

The construction of the boiler calls for no special 
description. It is clearly shown in our engravings and 
the chief dimensions are given in the tabular statement 
subjoined. The firebox, which is of copper, has the 
crown directly stayed to the shell as shown. The 
boiler pressure is 199 lb. per square inch, The boiler 
is fed by two Friedmann injectors, one No. 10 and one 
No. 7. The blast nozzle is not variable ; it was origi- 
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nally made 5.51 in. in diameter, but has been gradually 
reduced and is now but 4.21 in., a rather small dia- 
meter for an engine of this power. 

The engine has inside frames well stayed transversely, 
the details being clearly shown by our engravings. The 
springs are all arranged inside the frames, those of the 
front and central coupled axles being connected by 
compensating beams. ‘The radial axle-boxes of the 
leading axle are constructed on the system of M. Ed. 
Roy. The engine is fitted with a steam brake, the 
cylinder of which is placed beneath the footplate, 
just in the rear of the firebox as shown in Fig. 1. 
This brake operates eight cast-iron brake blocks, 
of which four are applied ‘to the third and fourth pairs 
of engine wheels, and four to the wheels of the tender. 
The engine is also fitted with the vacuum brake appa- 

ratus for operating the brakes on the train, and a 
special steam valve enables the steam and vacuum 
brakes to be used either independently or simulta- 
neously. The engine is also fitted with the electric 
apparatus which the Northern Railway Company 
apply to all their passenger engines, and which auto- 
matically applies the steam brake if the engine is run 
past a danger signal. 

Various experiments have been made with the 
engine we illustrate, and it has proved capable of 
very heavy work. With a train of 618 tons, a steady 
speed of 124 miles per hour was attained up "gradients 
of 1 in 200, the pull at the drawbar being about 
44 tons. On the av erage the effective power exerted 
on the drawbar equalled 330 horse-power, while the 
mean indicated power was found to be 417 horse- 
power. 

In another trial made between Lens and La Plaine, 
on April 4 last, the engine took a train composed of 
thirty-five wagons of coal and a dynamometer van, 
weighing in all 539 tons. With this train the gradient 
of 1 in 200 at Farbus was taken at speeds of from 13.7 
to 15.5 miles per hour, the pull on the drawbar being 
from 9480 Ib. to97001b. On a similar gradient before 
arriving at Achiet, a speed of 17.4 miles per hour was 
attained. The gradients of 1 in 333 on leavin 
Longueau and the similar gradient between Boves im 
Ailly-sur-Noye were surmounted at speeds of 17.4 
and 29.8 miles per hour respectively, but at this latter 
speed it was found that the fire was much lifted, the 
blast nozzle being too small for such working condi- 
tions. The same experience was also found on gradients 
of 1 in 333 to 1 in 250 beyond Ailly-sur-Noye, when 
the speeds actually realised, namely, 18.6 to 22.4 miles 

er hour, would have been exceeded had not the blast 

een excessive. On down gradients of 1 in 200 a speed 
of 34.2 miles per hour was attained. The total length 
of the trip was 130 miles, and it occupied 6 hours 
30 minutes, exclusive of stoppages. The steam was 
maintained steadily at the full boiler pressure of 
199 lb. per square inch, and the cut-off in the high- 
pressure cylinder was fixed at 62 percent. It is con- 
sidered that the result of the trials showed that the 
engine had sufficient steaming power to have taken a 
heavier load. 

In conclusion we append a list of the chief dimen- 
sions of the engine we have been describing : 


= 
‘ares 3 
-} 


Cyiinders and Gear : 
Diameter of high- . ape cylinder 
Stroke 


Diameter of low- -pressure © ylinders 69 
Stroke 1.56 


Distance apart "of centres of low- pres- 





sure cylinder > 10.6 
Width of steam ports ; low- -press. ‘cylinder 0 177 
exhaust ,, Be ie 2.75 
Length of ports * 1 1.4 
Outside lap of low- -pressure V valves... 0 2.13 
Inside Sa a <a 0 0.08 
Frames: 
Total length of engine over buffers... 34 1 
Length of main frame plates... «<. wm 
Distance apart of frames.. co i 4 0 
Length of leading buffer beam ... 9 1.4 
Distance between centres of first and 
second axles Pee 8 3.5 
Distance between centres of second and 
third axles 6 10.5 
Distance between centres of third and 
fourth axles we as i ea 6 6.6 
Total wheel base ... sas ag io) Se Oe 
Wheels and Axles: 
Diameter of leading v- heels ak ei 3 3.7 
‘s coupled ,, a nas 5 4.9 
i bearings ; leading axle... 0 5.9 
= second and fourth 
axles ena ila pre 0 6.7 
Diameter of be. arings ; — axle aga 0 7.9 
Length of bearings, allaxles... 0 9,84 
Diameter of crank- ai for outside 
cylinders ... 0 4.5 
Length of crank-pins | ‘for outside 
cylinders ... 0 5.5 
Diameter of crank- -pins ‘for coupling- 
rods, second axle 0 3.74 
Length of crank-pins for ‘coupling- rods, 
second axle 0 3.39 
Diameter of crank- -pins “for coupling- 
rods, third axle ... ae aa dia 0 5,9 
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Length of crank-pins for coupling-rods, ft. in. 
third axle... sy cor Ss hse 0 3.94 
Diameter of crank-pins for coupling- 


rods, fourth axle... Si 5% Eas 0 3.54 
Length of crank-pins for coupling-rods, 
fourth axle ~- oP RG ae 0 4.72 
Boiler : 
Mean diameter of barrel ... 4 4.49 
Thickness of plates — ee bs 0 0.7 
Height of centre of barrel above rails... 7 3.6 
Length of tirebox casing ... ‘ye 7 10.5 
Width cs » attop ... 4 8.2 
om ne + ~=—5._:~Lottom 39.4 
Length of inside firebox at top ... 6 11.8 
Width cs “a se : 2 
a bottom ¢ 


-_ 
tocro¢ 


” 
Height above grate ee oe a 
Length of tubes between tube-plates ... 
Diameter ,, outside... 


= a) 


1. 
“NZX 





Number a ie est .- 208 
Diameter of chimney at top 1 69 
» ma bottom 1 4.5 
Height of chimney above rails ... 13 8.4 
Inside diameter of smokebox 4 7.1 
Length of smokebox ; ee co 2 8.7 
Heating surface : Firebox = ... 100.1 sq, ft. 
Tubes (inside) -.. Joon 
Total ... os 3 AOR 5, 
Tiregrate area _ Soe ice a a 
Ratio of firegrate area to total heating - 
surface... os kes a ne rt. ee 
Weight : 


Weight of engine empty... 43.65 tons 


ee in working order : 


On leading wheels es ys C8. ;, 
», second pair of wheels ae 34 ., 
» third ci HP se 14.0 ,, 
», fourth es Ses < 132 ,, 

Total... 47.4.4, 





ENGINEERING NOTES FROM NORTH- 
WESTERN INDIA. 
LALLA Musa, November 11, 1889. 
Wuie the Viceroy and a brilliant military staff 
have left the line of rails to survey certain frontier 


junior traffic officer and two or more traffic inspectors, 

esides clerks, &c., in the junior grades. The claims 
for losses and damages, which are numerous and com- 

lex in this country, are personally dealt with 

y the officers to an extent greatly in excess 
of the practice on guaranteed lines where expert claims 
clerks take a great amount of labour off the hands of 
the district officers. This state of things arose out of 
the fact that when State management began, ex- 
perienced officers and subordinates were very sparingly 
procurable, and consequently while the management 
department kept the higher traffic functions in its own 
hands, the duties of the lower sphere in a descending 
scale fell to the lot of officers on higher pay and in 
nominally higher positions than the men who did the 
same work on the older railways, It cannot be denied 
that, on the whole, the honest and capable traffic de- 
partment of the State has had its hands too much tied 
to routine labours, and it is a curious fact that in- 
dividual members of this service who have been trans- 
ferred to guaranteed companies have shown much 
greater capacity under private enterprises than their 
compeers do under State concerns, 








LAUNCHES AND TRIAL TRIPS. 

Messrs. Scorr AND Co., Bowling, launched on the 
22nd ult. a screw steamer built for Mr. W. Robertson, 
88, Great Clyde-street, Glasgow. The vessel, which is 
named (iarnet, is 165 ft. long, 26 ft. broad, and 12 ft. 2in. 
deep. Triple-expansion engines for the boat have been 
pe i by Messrs, Muir and Houston, Glasgow. The 
cylinders are 13 in., 214 in., and 34 in. in diameter a 
tively, and the stroke of piston 27 in. Steam is supplied 
at a working pressure of 160 lb. from a single-ended boiler 
12 ft. in diameter and 10 ft. long, with three furnaces, 


The screw steamer Mariposa, built and engined by 
Messrs. Blackwood and Gordon, Port-Glasgow, for 
Messrs. J. and A. Allan, Glasgow, ran her official trial 
on November 23, ‘The speed was tested by a double run 
between the Cloch and Cumbrae lights, and was about 
74 knots, the vessel being loaded with coals for passage 
out to the River Plate. Her dimensions are 153 ft. by 
28 ft. by 9 ft. 6 in, moulded. She is built of steel and has 
a deadweight capacity of about 500 tons on an 8-ft. 
draught of water. The machinery is of the triple-expan- 
sion type, the cylinders being 94 in., 15 in., and 25 in. in 





outposts in view to concerting measures for their more 
sure defence from external attack, it may not be amiss 
to sketch in outline the organisation by which the 
railways that are to support these strategic positions 
are worked when once open for traffic. This consists of 
four departments—management, audit, traffic, loco- 
motive and engineering, or, as the latter is technically 
called, way and works. The management is at present 
confined in India proper entirely to officers of the 
corps of Royal Engineers, of whom the majority have 
passed some time in the position of consulting engi- 
neers, who inspect and to some extent control the 
working of guaranteed railways. Fiscal matters, in- 
cluding the rates charged for transport, are ultimately 
regulated and settled by the management, as are also 
the promotions of the officers of all grades, in all 
departments, subject to the recommendation of heads 
of departments and to a certain amount of control 
from the Director-General of Railways, who practically 
form a part of the Government of India. The Audit not 
only checks all accounts, but through its cashier receives 
re | pays out all moneys whatever, and owing to the 
very complex system of rules for pay and travelling 
allowances which obtains, an immense amount of labour 
is expended on verifying an endless array of personal 
bills submitted by, or for subordinates, and even 
officers, Asa good instance of this sort of thing, may 
be mentioned the fact that an officer returning to his 
head-quarters by a train that admittedly arrived one 
minute after 8 a.m. gets his travelling allowance for 
that day, while if the train is held to have arrived 
before 8 a.m. the allowance is cut—an arrangement 
that, needless to say, makes a good deal of correspon- 
dence, when trains are timed to arrive very close to 
the critical hour. The Government of India have of 
late applied itself diligently to the simplification and 
reduction of the numerous statements and returns that 
the Audit Department now exacts—have deputed 
perhaps the very ablest of its accounts experts to 
examine into all such questions, and it is under- 
stood that Mr. Macdonald’s proposals are now on 
the anvil and being cer into the shape of 
resolutions or orders of the central government 
in its Public Works Department. These, unfortu- 
nately, can hardly succeed in touching such minor 
scandals-—-for they are little else—as the travellin 

allowance rules referred to above, for these are deme 
in the Financial Department of the Government of 
India, which clings to minutie of detail more than 
any branch of Government service. 

The traflic department of a line like the North- 
Western Railway is officered by a superintendent and 
his deputy (aided by one or more personal assistants in 
junior grades), under whom district traffic superin- 
tendents each control as much as 350 miles of line, so 
far as the running of trains and the discipline of 
station staffs and guards, &c., go, aided usually by one 





diameter, by 18 in. stroke. The valve gear is Morton’s 
patent, designed by the builders. Piston valves are fitted 
to the high pressure and intermediate cylinders and 
double-ported valves to the low. The boiler is of steel 
9 ft. in diameter by 9 ft. long, and designed for a working 
pressure of 160]b. It has two furnaces and a heating 
surface of 695 square feet. The engines worked through- 
out the day with ease and smoothness, and developed 250 
indicated horse-power at 170 revolutions. 


On Tuesday, the 26th ult., the s.s. Foner, built by 
Wigham, Richardson, and Co., of the Neptune Works, 
Newcastle-on-Tyne, for the Manchester District Shippin 
Company, to the order of Messrs. George Tweedy an 
Co., of London and Odessa, was taken to sea for her trial 
trip. She is the eighth vessel constructed by this firm for 
Messrs. George Tweedy and Co. She is built of steel, 
and will carry nearly 6000 tons of measurement cargo 
besides bunkers, &c. The vessel is fitted with quadruple- 
expansion engines designed and anager by Messrs. 
Wigham, Richardson, and Co. The engines are 21 in., 
29 in., 42 in., and 60in. in diameter respectively by 42 in. 
stroke, and each cylinder works a separate crank, and 
while on first thou his this might appear to involve com- 
plications and multiplications of parts with crowding of 
gear and inaccessibility, the builders are to be congratu- 
lated that the result showed great simplicity and a 
remarkably smooth-running engine, the weights of the 
moving parts of one engine being balanced by another, 
while for starting and stopping the engines this type is 
even better adapted than the three-crank triple-expansion 
engine. The crankshaft is supported in six bearings, 
and advantage has been taken of the fact that the cranks 
are opposite each other in pairs to simplify the valve gear 
of the engines. The gear is of the Stephenson link 
motion type, and but three sets only are required for the 
four engines. The vessel attained a speed of nearly 134 
knots, with a boiler pressure of 173]b. per square inch. 
The power was remarkably uniform in all the cylinders, 
being 403 in the high pressure, 413 in the first intermediate, 
427 in the second intermediate, and 445 in the low-pres- 
sure cylinders, or 1688 in all, while the range of tempera- 
ture was exceedingly low, being 58, 58, 62, 51. 


The steamship Ovingdean Grange, which has_ been 
built to the order of Messrs. Houlder Brothers and Co., 
of London, by Messrs. Raylton, Dixon, and Co., of 
Middlesbrough, was successfully launched on November 
29. The vessel in question is 297 ft. long, with a 40-ft. 
beam, and a 21 ft. 4 in. moulded depth. Her machinery, 
by Messrs. Thomas Richardson and Sons, is of the triple- 
expansion type, having cylinders 23 in., 37 in., and 61 in, 
in diameter, by 42 in. stroke, and steam will be supplied 
tothe machinery by three large boilers each 14 ft. 9 in. 
by 10 ft. The owners have n advised by Messrs. 
Flannery, Baggallay, and Johnson, of London and Liver- 
pool, who have inspected the vessel during construction, 
together with the sister ship now building upon the Tyne. 


The official trial of the new paddle-wheel steamer just 
built by Messrs. Samuda Brothers, Limited, for the Impe- 
rial Ottoman Government, took place on the 2nd inst. 
The specified speed was 14 knots, and this speed was 





obtained both on the measured mile and throughout a 
continued trial of nearly two hours. The engines are of 
the jet condensing cadllakion type, indicating about 550 
horse-power, and have been built by Messrs. John Penn, 
and Sons, of Greenwich. The principal dimensions of the 
vessel are as follows, viz.: Length, 180 ft.; breadth, 
22 ft. ; depth moulded, 9 ft. ; draught of water, 5 ft. The 
ship is designed for carrying passengers from Constan- 
tinople to Princes Island, the great summer resort of all 
the aristocracy of Turkey, on the Sea of Marmora. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a quiet and a 
sort of “‘ hold-off” feeling in the pig-iron market at the 
opening last Thursday forenoon. Business commenced 
dull, and prices eased away till within about twenty 
minutes of the close, when buyers began to appear in 
force, and soon there was quite an excited demand, which 
sent prices up with a bound. It was evident that the 
“bears” were covering, and that fact to some extent 
accounted for the quick recovery. The price of Scotch iron 
was 6d. per ton pws at the opening, and there was a 
further fall of 3d., subsequently the price rushed up 
1s. 9d. to 60s. In the afternoon the excitement was intense, 
and the fluctuations in price were heavy, at one time 
rising 4d., then falling 1s. 74d., and recovering 9d. again, 
and closing at 60s. 7d. per ton, which was an advance of 
1s. 1d. from the previous day’s finish. The movements in 
the price of hematite iron were almost equally erratic, an 
advance of 1s. 6d. per ton being reported in the forenoon, 
while in the afternoon the top price was 3s. 3d. over 
Wednesday’s closing quotations, but before the close a 
decline of 1s. 14d. took place. The settlement prices 
at the close were—Scotch iron, 60s. 74d. per ton; 
Cleveland, 67s. 9d.; hematite iron, 72s. 43d. per ton. 
A considerable amount of interest was felt in regard 
to the iron. market on Friday, which was settle- 
ment day. It was reported that everything passed 
off satisfactorily, notwithstanding the fact that the 
settlement was the largest on record since 1880. The 
differences to be passed from one hand to another were 
variously estimated, but even the smallest estimate was 
scarcely credited by outsiders. In respect of Scotch iron, 
the prices over the month varied to the extent of 7s. 9d. 
per ton, and in the price of Cleveland and hematite iron 
the fluctuations were respectively 12s. 3d. and 8s. 3d. per 
ton. On the day’s business he price of Scotch iron 
varied to the extent of 84d., and closed at 60s. 9d., being 
2d. over Thursday’s close. The price of hematite 
iron varied 9d. per ton, and closed 14d. better than 
on the preceding day. Cleveland iron suffered a 
steady downward movement in price te the extent 
of 2s. 3d. per ton, as the heavy storing on Thursday 
—2806 tons—caused the small circle of holders of that 
kind of iron to take fright and give way slightly. Still 
the price of Cleveland iron remained 4s. 9d. per ton 
higher than that of Scotch iron. A quieter tone pre- 
vailed in the market on Monday forenoon, but in the 
afternoon there was a smart fall in the prices of iron, the 
special feature of the market being a drop in the price 
of Cleveland iron. The inflated position of that com- 
modity by the ‘‘rig” of the market —the manage- 
ment of a few speculators—caused, as was expected, a 
stagnation in the shipments and in the local use of Cleve- 
land iron, with the result that Scotch iron has been 
shipped and used in greater quantities. Scotch iron 
started on Monday morning 4d. per ton dearer, at 
Gls. 1d., but the price steadily receded 2s., closing 
at 59s. 1d., or 1s. 8d. down from last week’s close. 
Cleveland iron, however, had the most remarkable drop, 
falling from 66s. to 62s. sellers, while buyers were down 
to 6ls., a drop of 4s, 6d. on last week’s close, and to 
within 1s. 11d. of the closing price of Scotch iron. The 
price of hematite iron was remarkably steady, and closed 
14d. per ton higher than last week’s final quotations. The 
settlement prices were—Scotch iron, 59s. 14d.; Cleve- 
land, 61s. ; hematite iron, 72s. 74d. per ton. The market 
was fiat at yesterday’s forenoon meeting, and renewed sell- 
ing brought back the price of Scotch iron to 58s. 74d. per 
ton. A slight rally took place before the close, and 59s. 
was again touched ; and in the prices of Cleveland and 
hematite iron a fall of 1s. 3d. per ton was reported, Con- 
siderable excitement was occasioned in the afternoon by 
some heavy “‘ plunging” in prices. Scotch iron alone fully 
recovered, and closed at 59s. 3d. cash, but prices were for 
some time very irregular. After various ‘‘ups and downs” 
the price of Cleveland iron closed at 60s. 6d. per ton, or 
6d. under Monday’s close. There was likewise much 
fluctuation in the price of hematite iron, and the close 
(71s. 3d.)fshowed a fall of 1s. 44d. per ton on the day. 
There was some sensation on ’Change yesterday on the 
fact becoming known that a communication had been laid 
before the pig-iron ‘‘ring” relative to certain trans- 
actions in connection with the late settlement in 
Cleveland warrants. The statements made took the 
market by surprise, and it is expected that they 
will form the subject of investigation by the com- 
mittee. The feature in the iron warrant market to-day 
was the eagerness with which Cleveland iron was sought 
by buyers. The returns of stocks revealed a state of 
matters which some operators had not allowed themselves 
to realise, although patent to close observers of events. 
Combined with the heavy ‘‘ bear” account, the depletion 
in stocks naturally created the desire for warrants, and 
prices met with a sharp advance. Beginning nearly half 
a crown above yesterday’s closing quotations, buyers bid 
the price up, sellers being unwilling to part with their 
iron. Few warrants, therefore, changed hands, even at 
the gain on yesterday’s close, which at noon was 
4s, 3d., while sellers asked 1s. per ton more. Scotch 





iron was also firm in price, which steadily advanced 
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to 60s. 44d. per ton, being a gain of 1s. O}d. per 
ton, while hematite iron rose in price 1s. 14d. In the 
afternoon holders of Cleveland iron again held against 
buyers, but there was not the same anxiety evinced to 
secure warrants. No business was done, and the quotations 
were 2s. under those ruling at noon. A moderate amount 
of business was done in Scotch and hematite iron at 
rather easier prices. There are now 88 blast furnaces in 
actual operation, as compared with 71 at this time last 

ear. Kight are making basic iron, 26 are working on 

ematites, and 54 are making ordinary iron. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
9204 tons, against 6110 tons in the corresponding week of 
last year. They included 200 tons for the United States, 
250 tons for South America, 450 tons for France, 500 tons 
for Italy, 1023 tons for Germany, 1130 tons for Holland, 
1025 tons for Belgium, 180 tons for Spain and Portugal, 
smaller quantities for other countries, and 4127 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 958,212 tons yesterday 
afternoon, as compared with 963,176 tons yesterday week, 
thus showing for the week a decrease of 4964 tons. 


Shipments of Machinery, &c., from the Clyde.—The 
foreign and colonial shipments of machinery, &c., from 
the Clyde reported last week included the following: 
Locomotive engines for Italy and Mauritius, valued re- 
spectively at 34,500/. and 1900/. ; rice, sugar, agricultural, 
and other machinery, of the value of 15,800/., for Trini- 
dad, Mauritius, Buenos Ayres, Monte Video, Rangoon, 
New York, Boston, Penang, and Singapore ; blooms, 
billets, plates, bars, sheets, and other steel manufactures, 
valued at 73701. ; pipes and other castings, plates, sheets, 
bars, tubes, sleepers, wheels, fencing, and miscellaneous 
iron manufactures, of the value of 26,000/.; sewing ma- 
chine parts, for Valencia, France, and Oporto, valued at 
2446/. 


Contracts for Water Pipes.—There are said to be in the 
market, if not actually closed by this time, two large con- 
tracts for water pipes. One of them is for 17,000 tons of 

niping for Australia, and the other is for 20,000 tons. 
and Macfarlane, Strang, and Co., Lochburn Iron 
Works, Glasgow, are rapidly bringing to a close a con- 
tract for nearly thirty miles of pipes, all of 48in. dia- 
meter, for the Bombay Water Works. These are all in 
12-ft. lengths, and generally weigh about 3 tons 5 cwt. 
each. 


New Breakwater at Campbeltown.—It has been resolved 
by the Campbeltown Harbour Trust to proceed with the 
erection of a breakwater at the new quay, at a cost not 
exceeding 10001. 


Fog Signal at Corsewell Lighthouse.—At present there is 
being erected at Corsewell Lighthouse a fog signal, 
modelled after that at Ailsa Craig, which is the most per- 
fect of any in the kingdom, and is a marvel of engineering 
skill. The works at ance are in an advanced state, 
the houses in connection with them being nearly all built, 
and accommodation provided for additional keepers. It 
is expected that the fog-signalling arrangements will all 
be completed shortly after the opening of the new year. 


Electric Lighting in Aberdeen.—At a recent meeting of 
the gas committee of the Aberdeen Town Council there 
was submitted a communication from the Board of Trade 
that powers would not be given to the corporation for 
introducing electric lighting, except in their capacity as 
Police Commissioners. A p putation recently appointed 
to visit various towns in En eae: to ascertain the work- 
ing of the two systems of electric lighting gave in their 
report. It was stated that in Brighton the company 
having the electric lighting of that town paid a dividend 
of 5 per cent., while in Liverpool 3 per cent. was paid. 
The general price charged was 7d. to 8d. per unit. The 
corporation of Bradford work the system themselves, and 
charge consumers 5d. per unit. In some of the other 
places there was a stipulation that no one was provided 
with the light unless he guaranteed a consumption of the 
value of 14/7. a year. A comparison was made between 
electric light and gaslight of 16 candle-power burning 
for 1000 hours, and it was ascertained that while by the 
electric system the cost would be 40s. 9d. (including the 
price of the lamp), by gas the price would only amount 
to 10s. 1d. The deputation indicated that to introduce 
the light into Aberdeen would be an expensive matter. 


Clyde Shipbuilding Trade—Launches in November.— 
This branch of local industry was very busy last month, 
but the new shipping launched was not equal in amount 
to that of each of the three preceding months. In all 
directions the shipbuilding firms complain of being unable 
to get delivery of the steel in the quantities desired, and 
consequently work is delayed. There were eighteen 
vessels launched last month, of a total of 30,910 tons, 
being an increase of 10,490 tons over the output in the 
corresponding month of last year, but 13,264 tons under 
that of November, 1883, when the highest November 
output on record took place. Over the eleven months of 
the year there were 199 vessels launched of an aggregate of 
302,860 tons, or 69,597 tons short of the output in the cor- 
responding period of 1883. Amongst the month’s launches 
there was a steamer of 5000 tons built by Messrs. 
A. and J. Inglis, and there were several ranging from 
2700 tons up to 3500 tons. There were in all fifteen 
steamers of a total of 24,660 tons, and three sailing 
vessels, respectively, of 1650 tons, 2200 tons, and 2400 tons. 
The contracts reported during the month amounted up to 
the enormous total of about 80,000 tons, one of the orders 
being for an ironclad turret ship of 14,150 tons displace- 
ment, to be built for the British Admiralty by Messrs. 
James and George Thomson, the cost being about 
1,000,000/. Already this month several additional new 
orders have been placed on the Clyde, 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Leeds Water Supply.—The Biackmore Tunnel, in 
connection with the Leeds Water Works, has now been 
bored for a distance of 1400 yards. The workmen are 
proceeding in good ground, free from water, in a satisfac- 
tory manner. There is no leakage from the old tunnel 
into the new bore, excepting by the old leak, which was 
in existence before the tunnel works were begun, at a 

point some 50 yards from the Adel mouth of the tunnel. 


Bradford and the Nidd Valley Water Supply.—Mr. T. 
Hewson, borough engineer of Leeds, has reported on the 
scheme of the Bradford Corporation for taking the waters 
from the Nidd Valley, with respect to which that corpo- 
ration has given notice to apply to Parliament in the 
coming session. He remarks that it does not appear 
that the watershed or water works of the Leeds Corpora- 
tion will interfere with the Bradford scheme. He is 
therefore of opinion that, apart from the friendly arrange- 
ment which the Leeds Corporation have entered into with 
Bradford, by which Leeds is not to oppose the Bradford 
Corporation acquiring the Nidd waters, it does not at pre- 
sent appear that ray yo Corporation need give even a 
formal opposition for protecting clauses. 


Midland Railway Coal Contracts.—-The Midland Rail- 
way Company have just concluded six months’ contracts 
with the Roundwood Colliery Company (Limited), for 
supplies of steam coal at 9s. per ton, which is 3s. in 
advance of last year’s quotations. 


More Armour-Plate Orders.—The Admiralty have 
placed the order for the four first-class line-of-battle ships 
to be built privately with the Palmer Shipbuilding Com- 
pany, Jarrow (2); Laird Brothers, Birkenhead (1); and 
J. and G. Thomson, Glasgow (1). This will bring to 
Sheffield very large orders for compound armour, which 
are expected tofollow the plates now being made at the 
two Sheffield works for the four vessels building at the 
Government dockyards. Each vessel will require 2520 
tons of compound armour, which means 6080 tons for the 
four, and double that weight for the eight. Of course 
— are other plates which will probably be taken in 
steel. 


Yorkshire Coalowners and Railway Contracts.—The 
tenders sent in by Yorkshire and North of England coal- 
owners for the supply of locomotive coal for the North- 
Eastern Railway Company show an advance of 50 per 
cent. on the current contracts which terminate at the end 
of the year. The North-Eastern Company are paying 
at the rate of about 17,000/. per month for the coal they 
consume, and the decision of the directors is being awaited 
with interest. 


South Yorkshire Iron Trade.—Buyers are coming in 
from all directions anxious to purchase for the ensuing 

ear, but merchants are very chary of selling, unless they 

ave actually got the metal bought some time ago. Trade 
in the district continues brisk. Most of the iron works 
are on full time, and have good prospects. Pig iron for 
immediate delivery is hardly obtainable, as owing to the 
squeeze of ‘*bears” in the Cleveland market, all avail- 
able stocks are being sent into Connal’s store and turned 
into warrants. Manufactured ironmakers have a great 
many orders on hand, and inquirers throughout the dis- 
trict are in the same fortunate position. 


Coal Trade.—The condition of the house coal trade of 
this district does not show any recovery. For locomotive 
coal there is a steady demand, and for gas coal there is 
also a great demand at present, companies pressing for 
large quantities as the season is pretty nearly at its height. 
Fuel for manufacturers’ use is in steady demand, and the 
tonnage forwarded to the great centres of the heavy woollen 
districts is well maintained. Slack and smudge meet a 
ready market, as well for boilers as for coking purposes, 
and prices are very good. The coke ovens are everywhere 
well employed, and the demand is stiff, many buyers 
being present from adjacent counties. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for all descriptions of steam coal 
has been good, and prices have ruled firm, the best quali- 
ties making 13s. 3d. to 18s. 6d.; good dry coal, 12s. 3d. 
to 12s. 6d. ; and Monmouthshire, 11s. 6d. to 11s. 9d. per 
ton. There has been a good inquiry for household coal, 
and prices have ruled firm at fully their previous level. 
Coke and patent fuel have been in good request ; foundry 
coke has made 23s. per ton, and furnace ditto, 22s. per ton. 
The inquiry for Spanish iron ore has continued active ; 
the manufactured iron and steel trades are still in a satis- 
factory condition ; all the local works are well employed, 
and previous prices are firmly maintained. Heavy sec- 
tion steel rails have made 6/. 10s. to 7/., and light section 
ditto 7/. 15s. to8/. per ton. 


The Electric Light in the West.—The time for applying 
to the Board of Trade for electric lighting provisional 
orders expired on Saturday. Three concerns seek powers 
to light Cardiff, two tolight Newport, two to light Bristol, 
and one to light Aberdare. The orders thus applied for 
are divided amongst the Electric Trust Company, who 
ask for powers to light Cardiff and Newport; the 
Western House-to-House Electricity Company, who seek 
for powers over Cardiff, Newport, Bristol, and Aberdare ; 
and the Brush Electrical Engineering sore ie whose pro- 
»osed powers refer to Cardiff and Bristol. The time for 
Casing objections with the Board of Trade to any of 
these orders will expire February 1, 1890. 


Water Supply of Mountain Ash.—A tender of Messrs. 
Batchelor and Snowdon, of Church-street, Cardiff, and 








also of Mountain Ash, for the construction of works in- 
cluded in contract No. 3 of the Mountain Ash Water 
Works, has been accepted by the local board of that dis- 
trict. The contract includes the construction of a storage 
reservoir to be situated near the Clydach, about two 
miles from Ynysybwl, also the carrying out of work in 
connection with a service reservoir to be established near 
Old Ynysybwl. The cost of the works about to be 
carried out will exceed 16,000/. They have been designed 
by Mr. J. Mansergh, M.Inst, C.E., and they will be com- 
menced immediately. 


Cardiff Tramway Employés.—A deputation of Cardiff 
tramway men had an interview with the directors of the 
London and Provincial Tramway Company at Cardiff on 
Saturday, when several concessions were made to the men. 
There is a probability of a better understanding existing 
between the company and its employés in future. 


The South-West in Parliament.—Saturday being the 
last day upon which plans in connection with private bills 
and provisional orders for the ensuing Parliamentary 
session could be deposited, particulars relating to the 
following matters were delivered at the Private Bill 
Office: Alexandra (Newport and South Wales) Rail- 
way, Barry Dock and Railways, Bristol Docks (Railway), 
East Gloucestershire Railway, Great Western Railway, 
Rhymney Railway, Rhondda and Swansea Bay Railway, 
Taff Vale Railway, Pontypridd (Mill-street and Rhondda- 
road, &c.) Improvement and Tramway, Bute Docks 
(Cardiff), Bristol Floods Prevention, Cheltenham Station, 
Newport Harbour Commissioners, Pontypool Gas and 
Water, and Usk Water. 


A Successful Steamer.—The first annual meeting of the 
Rosario Steamship Company (Limited) was held at New- 
port on Friday. The net profits for the past sixteen 
months showed a return of over 484 per cent. of the 
original capital, viz., 16,0007. Messrs. Orders and Hand- 
ford are the managers, and they have another steamer 
building, which is to be ready for sea early next year. 


Metallic Sleepers.—At a meeting of the South Wales 
Institute of Engineers on Thursday, a discussion took 
| — upon a paper by Mr. J. Colquhoun on ‘ Metallic 

leepers for Permanent Way.” Mr. Archibald Hood 
pointed out that what they had to aim at was to get a 
sleeper and chair in one piece. Steel sleepers were, he 
believed, the cheapest and best for underground opera- 
tions, and, if the price were not forced too high, steel 
props might be introduced. This was a subject which he 
thought should command earnest attention, because he 
believed that the future trade of the country depended to 
a large extent upon the adoption of steel for all the pur- 

ses to which its use could conceivably be put. Mr. C. 

undie said he had every confidence in steel sleepers as 
producing a perfectly good permanent way, and he had 
no doubt that wherever they had been used with proper 
fastenings they were entirely satisfactory. Mr. Colqu- 
houn, in replying upon the discussion, said with regard to 
the life of steel sleepers, he knew of an instance where 
they had been put on a main line railway, and were as 
good after ten years’ service as on the day on which they 
were laid down. 

The Severn. —A deputation from Worcester having 
waited upon the Birmingham Chamber of Commerce 
with reference to the navigation of the Severn, has 
ascertained that although Birmingham is anxious that a 
waterway to the sea board should be opened, no financial 
help can be guaranteed to any project proposed for the 
attainment of that project. On Friday the Severn Com- 
mission met at Worcester to consider the improvement 
scheme. It was stated that Cardiff merchants had 
guaranteed 6000/.; Lord Bute, 3000/.; and the Worcester 
and Cardiff Town Councils, 10,000/. and 25,0007. required 
for the works, It was agreed, by a majority of four votes, 
to proceed next session with a Bill authorising the im- 
provement. 


Dowlais Iron Company-—On Saturday the first sods 
were cut of two new pits of the Dowlais Iron Company, 
at Aberdare Junction in the Taff Valley. Sir W. T. Lewis 
cut the first sod of the north shaft, which will be called the 
Clark pit, and Mr. Martin cut that of the south pit, 
which will be called the Martin pit. The shafts will be 
22 ft. in diameter and about 700 yards deep. The taking 
of coal is an extensive one, comprising minerals under the 
Craig-Evan-Leyshon, Garth, and Llechwen estates, and 
embracing a district extending from the boundary of the 
Albion Colliery, at Cilfynydd, to Nelson. The work of 
sinking has been intrusted to Messrs. Bush and Jones, of 
Glais, Swansea Valley, who have undertaken to complete 
operations in two years. 


South Wales Institute of Engineers.—A meetiug of this 
Institute was held at Cardiff on Thursday; Mr. E. P. 
Martin, the president, occupied the chair, and there were 
upwards of fifty members present. Mr. T. H. Bailey, 
general manager of the Plymouth Collieries, Merthyr, 
who at a previous meeting had read a paper on “* Endless 
Rope Haulage,” now submitted statistics showing the cost 
of workin this system as compared with the single rope 
system. The effect of his figures was to show that the 
former was considerably cheaper, In the course of dis- 
cussion attention was called by Mr. M‘Murtrie to the 
enormous size of the roads which would be required, 
having regard to the big trams used in this district, in 
the event of the endless rope principle being adopted. 
The discussion was further postponed. Mr. T. H. 
Deakin read a paper on “‘ Wire Ropes,” recommending 
those made of plough steel. Samples of ropes manufac- 
tured by Messrs. D. H. and G. Haggie, Sunderland ; 
Messrs. G. Elliott and Co., Newport; Messrs. Dixon and 
Corbett, Newcastle-on-Tyne ; and Messrs. Cradock and 
Co., Wakefield, including Newall’s patent and West- 
garth’s patent, were produced for inspection, 








ENGINEERING. [Dec. 6, 1889. 














TORPEDO BOAT FOR. THE ITALIAN NAVY. 
CONSTRUCTED BY MR. F. SCHICHAU, ENGINEER, ELBING, PRUSSIA. 
(For Description, see Page 662.) 
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Fug.7. Wave line at 18 Knots 


























Fuig.8 Wave line at 26.5 Knots 
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(3Atm. Boiler pressure. 0, 91 Vacuum. = 13-3718, Fig. 5. 
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THE TRANSPORT OF GOODS AND 
MINERALS ON BRITISH LINES. 


OnE of the most urgent of the many matters that 
are at the present time being debated between the 
traders and the railway companies, in the course of 
the inquiry that is being held by the Board of 
Trade into the demands made by the railways for 
additional powers in reference to maximum rates 
and charges, is that of whether it is not possible to 
economise the cost of transport by obtaining a 
more full utilisation of the wagon capacity of the 
different companies than at the present time. The 
traders naturally point to the much greater utilisa- 
tion of the wagons employed on American railways, 
to the much larger dimensions of the wagons 
employed there for the carriage of mineral traffic, 
and to the consequent reduction of tare, and the 
much greater proportion of live to dead weight. The 
traders naturally ask why we should not in this 
country employ wagons of 20 tons capacity, and 
have trains of 800 and 1000 tons of live weight. 
The companies not unnaturally reply that the 
conditions of the traffic in the two countries are 
entirely different ; that in America the average 
load is four or five times to what it is in our own 
land ; that the gradients are generally easier, and 
that the facilities afforded to traftic of all kinds are 
not nearly so considerable. They admit, on the 
other hand, that the capacity of the wagons em- 
ployed on British lines is not utilised as it ought to 
be, and they even acknowledge that the average 
load of an 8-ton goods wagon is under 2 tons, 
which is simply another way of saying that for 
2 tons, or less, carried by goods trains, in the shape 
of live, or paying load, some 4 tons of dead weight 
have to be handled. This is a serious waste of 
power. The question that we have to consider 
now is how far is this waste avoidable? Obviously, 
if every wagon were loaded to its full capacity, 
instead of being loaded to only one-fourth at the 
most of that limit, the cost of transport would be 
greatly reduced. Our railways would then carry 
only half a ton of dead weight for each ton of live 
load, instead of 2 tons as at present, and the serious 
item of dead weight would be spread over four times 
the extent of load on which profits were earned. 

This, however, is a condition of things that only 
affects goods and merchandise traflic. If it applies 
to mineral traftic to any material extent, it certainly 
ought not to do so. Mineral traftic is carried usually 
in full wagon-loads, if not in full train-loads, so that 
in regard to traffic of that description the object to 
be aimed at is different to that which obtains in 
reference to ordinary merchandise traflic—namely, 
to obtain full train-loads wherever that is practi- 
cable. On the great main lines between London 
and the North, the average load of a train of coal 
varies from 200 to 340 tons, the latter being about 
the usual load on the Midland, which has easy gra- 
dients, while on the Great Northern and the North- 
Western, with steep gradients, the load is necessarily 
lighter. In the conveyance of minerals for manu- 
facturing purposes, the average load seldom comes 
up to 200 tons, not because the gradients are against 
the use of larger loads, but because the private 
sidings of the coalowner and the manufacturer do 
not usually allow larger loads to be handled with 
facility. It need hardly be said that the mineral 
traftic carried on the railways of this country as a 
whole is much greater in volume than the general 
merchandise traftic. In 1888 the mineral traffic 
was about 200,000,000 tons, as compared with about 
80,000,000 tons of general merchandise. It is there- 
fore a matter of full train-loads for some 200,000,000 
and a matter of full truck-loads for abcut 80,000,000 
in order to bring about the utmost economy of 








transport that is possible in reference to these two 
considerations. 

Traders, however, have views concerning each 
that differ materially from those entertained by rail- 
way authorities and managers. Very few traders, 
for example, are agreed as to what ought to be re- 
garded as a full train-load. The smaller manufac- 
turers who receive perhaps 30 to 50 tons of minerals 
or other material at one time would like the 
limit to be fixed so as to meet their convenience— 
that is, at 50 tons more or less. The larger traders, 
on the contrary, who receive train-loads of 100 or 
200 tons would gain, if the special advantages to 
be accorded to full train-loads were fixed at the 
higher limit. In practice it is probable that it 
would be well to fix a full train-load at something 
like a 100 tons of minerals. To convey such a load, 
as a regular thing, would pay the companies very 
well indeed. Some of the leading railway managers 
have admitted that the cost of the transport of 
mineral traffic varied between $d. and }d. per train 
mile. If the average cost of a load of 100 tons is 
put at 2s. per train-mile, it would follow that the 
actual cost of transporting a load of 100 tons on a 
fairly level line would not be more than 0.24d. per 
ton per mile, and as the rates charged by the rail- 
way companies are seldom less than twice this 
amount, the 100-ton limit would pay them well. 

There are few subjects connected with railway 
administration that are involved in greater ob- 
scurity, and respecting which authorities are more 
disposed to disagree than that of the comparative 
cost of working passenger and goods traftic. It is 
maintained by some that passenger traffic is the 
most easily worked and generally remunerative ; 
by others, that goods traflic when carried in full 
train-loads, is very much superior to passenger 
traflic in reference to its net profits ; and by others 
again that the blending in certain proportions of 
both descriptions of traffic will, in the long run, be 
the most satisfactory. 

The railways of the United Kingdom furnish 
suflicient variety of experience to enable this pro- 
blem to be brought to the generally safe and 
reliable test of actual experience. We have some 
railways that are almost exclusively passenger 
lines ; others that are mainly engaged in the trans- 
port of goods traftic ; and still others that combine 
the two sorts of traftic in almost all manner of 
varying proportions. 

Among passenger lines pure and simple, the 
more prominent are the Great Eastern, the London 
and South-Western, the London, Brighton, and 
South Coast, the London, Chatham, and Dover, 
the Metropolitan, and the Metropolitan District 
Company’s railways. For the most part, these 
lines yield a very poor return, relatively to their 
capital expenditure, their mileage, and their work- 
ing expenses, 

The principal mixed-traftic lines are the London 
and North-Western, the Midland, the North- 
Eastern, the Great Northern, and the Great 
Western. In these cases the profits generally take 
a higher range, notwithstanding that their pas- 
senger fares are lower, and the accommodation pro- 
vided much superior to what are found on the almost 
exclusively passenger railways already alluded to. 

But it is not until we come to examine the cir- 
cumstances of the purely, or almost exclusively 
mineral carrying lines, such as the Taff Vale, the 
Furness, the Cleator and Workington, and to a 
less extent, the North-Eastern, that we are in a 
position to realise how much more lucrative is the 
mineral than any other description of traffic, 
viewed especially in reference to the cost of work- 
ing it, when the volume is sufticiently large. 

It is probable that the great secret of this supe- 
rior earning capacity of mineral lines consists in 
the genera] ability to obtain full train-loads, instead 
of being compelled, or at any rate following the 
practice that is generally adopted, to run trains of 
half-empty wagons. 

It would be very valuable if the railway returns 
of our own and other countries enabled us to judge 
how far each country and each separate company 
was accustomed to utilise the capacity of its wagons 
to the fullest extent. No accurate information is, 
however, available on this subject, chiefly because 
there is hardly any railway company that does not 
permit the wagons of private traders to run over 
its line, so that it is impossible to discover what 
proportions of the total tonnage moved was carried 
by the company’s wagons, and by those of private 
traders respectively. 

In the course of the inquiry held recently before 
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the Board of Trade, Mr. Findlay, the general 
manager of the London and North-Western Rail- 
way, was asked if he could state the number of 
railway wagons belonging to private traders that 
made use of that system. His reply was that it 
was impossible to afford such information. This is 
a matter for regret. It gets rid of the possibility 
of enabling one railway to profit by the experience 
of another as regards the utilisation of wagon capa- 
city, and thus perpetuates what is agen: 4 enough to 
be a serious source of leakage. Not only so, but it 
prevents the traders, who are vitally interested in 
the question, from being able to compare one line 
with another as regards their economy of working, 
and their consequent ability to give low rates of 
freight. In England and Wales the numbers of 
wagons owned by the railway companies has 
increased very largely within recent years. In 
1874 there were 261,656 wagons so owned. In 
1884 the number had advanced to 349,850, and 
in 1888 the number was not less than 366,908. 
If, however, we divide the number of wagons owned 
by the railway companies at different dates into 
the number of tons carried over the year, we find 
that there is not a material difference as between 
one year and another, the minimum over the last 
fifteen years being about 620 tons and the maximum 
about 630 tons per wagon. The earnings per wagon 
varies much more than the average weight carried, 
having been: 


£ 

In 1874 103 
», 1880 108 
»» 1884 i 91 
1888 ae 86 


Showing, since 1880, a very greatly reduced earning 
capacity per wagon. This may, of course, be due 
either to the traftic having been carried a shorter 
lead, or to a reduction in the rates of freight, or to 
these and other causes combined. But it is nota 
satisfactory showing on the face of it, and requires 
a much fuller explanation than the railway accounts 
allow. 

As the following figures show, the number of 
tons carried per wagon on different English lines 
varies greatly. 

Number of Tons Carried on English Lines in 1887, with 
the Number of Wagons belonging to each Company, and 
the Averaye Tonnaye per Wagon. 
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Only a very slight glimpse at these figures is 
sufticient to show that the circumstances are not 
relevant and parallel—that on some lines traders’ 
wagons predominate, and on others, companies’ 
wagons. It is a matter worthy of serious considera- 
tion at the present juncture whether the railways 
should not, as in some cases is actually being done, 
acquire all the wagons on their system. The rail- 
ways now charge 4d. per ton per mile for wagon 
hire, and it is very doubtful indeed whether the 
owners of private wagons could do better by owning 
their own rolling stock. Besides, the traders’ wagons 
involve a great amount of sorting, which, in the 
circumstances supposed, would be dispensed with. 

This leads us to enter upon other questions, 
which we shall take up in a future article. 





THE PULSION TELEPHONE. 

A CURIOUS scene was enacted on the Midland 
Railway last Wednesday morning. A party of 
gentlemen alighted from the train at Child’s Hill 
and ascended the embankment. Here one of them 
reached up to a wire stretched along the telegraph 
poles, and placing the crown of his hat flat against 
it he commenced a conversation with some unseen 
correspondent. The answers to his questions and 
remarks came back quite audibly to the group 
gathered around him, while those who felt sceptical 








as to the reality of what was being enacted before 
them, removed to a distance, and pressing the wire 
against their ears and the cheek-bones, heard 
the return messages for themselves. After some 
desultory conversation the unknown speaker was 
asked to give a good shout, and in reply he jodelled 
with such vigour that a boy plodding his way along 
the cutting, at the opposite side of both up and down 
lines, looked up with amazement. He was at least 
80 ft. or 100 ft. distant, and yet he evidently heard 
the yell transmitted along the wire and received into 
the crown of an ordinary silk hat. It was quite im- 
possible that he should have caught the original 
sound, for it was uttered in a cabin built on the side 
of the line at the Welsh Harp Station, more than a 
mile away, and probably was not directly audible for 
100 yards. Those who were on the embankment 


while others are held at one end only, and 
project upwards and inwards within the case. 
These resonators are chosen experimentally of 
such dimensions that each wiil be set into 
vibration by some one or more of the tones which 
are usually found in the human voice. Conse- 
quently the faintest vocal tremor imparted to the 
disc is immediately taken up by them and im- 
mensely magnified. This is done both at the 
transmitting and receiving ends, the result being 
that the wire is put into intense molecular vibra- 
tion of a hitherto unappreciated character. It is 
evidently not merely lateral vibration, like that of 
a guitar string, for such motion would certainly be 
damped in the wire laid in the lake; it would also 
greatly suffer in the case of a span strung so slackly 
that at the centre it rests for many feet on the 





knew that it was transmitted by a means of a new 





mechanical telephone, for they had already listened 
to the same voice at Finchley-road Station, which 
is 3$ miles from the Welsh Harp. When every 
one had satisfied himself that spoken words, whist- 
ling, and musical sounds could be received without 
special apparatus, the party re-entered the train 
and went on to the Welsh Harp Station, where 
they found several lines erected in the grounds of 
the local hotel, which is so well known to all cock- 
neys. One of the lines starts from a small cabin in 
the grounds; it then proceeds to a post on the margin 
of the lake, and goes right across to a hut on the 
opposite bank. The distance is between a fourth 
and a third of a mile, and as this wire is not par- 
ticularly tight, and only starts at a height of about 
10 ft. above the water, it will be readily under- 
stood that it must lie for nearly its entire length in 
the mud which forms the bed of the lake. Another 
line traverses the gardens ; its supports are formed 
by branches of trees around several of which it is 
wound three times, and is then led off at an angle 
to its original direction. In another instance a 
row of statues are made to carry a line which is 
laid upon any part of them, which furnishes a con- 
venient guide. This line is so slack that it can be 
bent into § form by the thumb and forefinger. 
The very various circumstances appeared, however, 
to make but little difference to the instruments, 
and in all cases conversation could be carried on with 
the greatest ease, and often can be heard a foot or 
two away from the receiver, 

The instrument by which these curiously con- 
structed lines were made to give such remarkable 
results isthe property of the British Pulsion Tele- 
phone Company, of 24, Basinghall-street, E.C. It 
comes from the States, where it was invented by 
Mr. Lemuel Mellett, of Newton, Mass., and already 
several hundred instruments are at work in Boston 
and elsewhere. The construction is so exceedingly 
simple, that one is filled with wonder that it can 
effect so much. As shown by the annexed en- 
gravings, the receiver, which also acts as a trans- 
mitter, consists of a wooden case a a’, divided into 
two parts by a metallic diaphragm held by a clip 
ring and screws. In the centre of the diaphragm is 
a hole through which there passes the line wire b, 
having at its end a button e to take the pull. So 
far there is no special novelty to distinguish the 
telephone from the old pill-box and string. The 
new feature consists in a set of resonators c placed 
over the diaphragm to reinforce its vibrations. 
These resonators may be made in many different 
forms ; those shown in the illustrations are spiral 


ground, yet such a span was shown to work reason- 
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|ably well last Wednesday. It is evident, however, 
that the vibration is not purely longitudinal, for if 
it were it should be transmitted through a coil of 
|wire flung loosely on the ground, and this, we 
| understand, is not the case. It would, however, be 
‘a waste of time to try and formulate a theory, apart 
from experimental investigation. What principally 
concerns us now is the fact that a mechanical 
telephone has been constructed, which will speak 
with absolute distinctness for three and a half 
‘miles, and which is simple, cheap, and, most im- 
portant of all, free from induction. It is easily 
conceivable that its performances may be much 
improved ; new forms of resonators may be found 
that have a nearer aftinity to the tones of the voice 
than those already tried. Two vocal chords form 
| the source of all the sounds we can utter, even if 
|we be as gifted as Patti, ‘and it seems possible that 
some material may be found more nearly allied to 
their action than wire helices. Although these 
can vibrate in harmony with the tones of human 
language, they have not the same quality of sound, 
and the metallic resonance which they impart to 
the articulation they transmit is not altogether an 
improvement. 

Many uses for such a telephone will suggest them- 
selves. One of the most obvious is that on a rail- 
way from signal-box to signal-box, not only to 
enable the men to speak to each other, but also to 
permit the guard of a disabled train to send for 
help without delay. Incase of emergency, such as 
the fall of a telegraph post and the grounding of 
the wires, the telephone would probably continue 
to work, while it would be independent of thunder- 
storms and the usual ills which afflict electrical 
appliances. 








THE WEATHER OF NOVEMBER, 1889. 

NovemBeER, 1889, has been almost as mild as that 
of 1888. It has been remarkable for the prolonged 
spell of great atmospherical pressure, accompanied 
| by gloomy skies, the prevalence of mist, and often 
‘and in many localities wet fogs. There has been 
little rain though the air has been damp, close, 
and mild. The 1st was stormy; but, from the 
3rd to the 24th the air was persistently quiet, only 
gentle breezes, light airs and calms prevailing. It 
|then became boisterous, very cold and unsettled. 
| From the 6th to the 24th, all over the British 
| Islands, atmospherical pressure was above, and for 
the most part much above, 30 in. ‘‘ Usually with 


| these conditions at this season of the year,” says 





springs of various lengths, and made from wire of | the Shipping Gazette of the 28rd, ‘‘ the weather is 


different gauges. 


One set of springs is festooned | cold and dry ; but, in this respect the present type 
between the screws which hold the diaphragm, | of weather is quite an exception, The temperature 
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has been most persistently high since the com- 
mencement of the month ; and, although very little 
rain has fallen, the atmosphere has been for the 
most part excessively damp, whilst on more than 
oneoccasion slight rain has fallen whenthe barometer 
has been standing at 30.5 or upwards. It is these 
anomalies in our weather which prove so puzzling 
not only to the would-be weatherwise but to those 
who certainly from their practice and experience 
of matters pertaining to the weather ought to know 
something about it.” 

‘* St. Martin’s summer, haleyon days,” may have 
been indicated by the mildness of the air; but, alas, 
‘* No lark could pipe to skies so dull and grey.” In 
November the weather is expected to become wintry, 
though worse is to follow ; and it is certainly true 
that ‘‘ At St. Martin’s Day, winter is on its way.” 

“* Declining Pheebus shines with feeble rays, 
And night encroaches on the stormy days.” 

However, for once the stormy days were lacking, 
without regrets for them ; but the feeble rays were 
scanty, and many more would have been beneficial. 
November has acquired the reputation of being the 
most uncomfortable month of the year on account 
of its partiality to fogs. The past month has not 
been wanting in fogs and mists assimilating to the 
foggy condition; nevertheless, they have seldom 
attained the yellow, dense, and pernicious nature 
that they too often do in London and other large 
towns, for which all delicate chests ought to be 
thankful. November weather-lore offers alterna- 
tives to the would-be weather-wise, and the saying, 
‘* November take flail, let ships no more sail,” evi- 
dently dates from the times when ships were regu- 
larly laid up for the winter, just as whalers now 
are and the torpedo boats must needs be, for if 
they can live in wintry seas their mariners are more 
to be applauded than envied. 

The mean atmospherical pressure and tempera- 
ture at extreme positions to which the Isle of Man 
is central were as follows : 

















‘ Mean . 
sas | Mean Difference Difference 
Positions. | Pressure. | from Normal. —- from Normal. 
in. in. deg. deg. 
North . 29.91 above 0.14 47 above 5 
South ..| 80,22 iv ae 51 er 
West ..| 30.12 ae” 49 peas 
East ..| 30.19 a ae 45 ann 
Central... 30.16 +s 28 48 = 





The distribution of rain in frequency and amount 
may be inferred from the following results : 





| Difference 





Places. . | Rainy Days. Amount, | Sena Meanal 
| in. in. 
Sumburgh <i 19 2.62 | below 1.62 
Scilly .. | 21 3.88 above 0.12 
Valencia 21 3.74 below 1.76 
Yarmouth 15 1.31 » 1.84 
| 








The daily general directions of the winds, as well 
as the mean distribution of atmospherical pressure, 
give a resultant wind from W.S.W., the normal re- 
sultant being from W. by N. This indicates an 
inflow of warmer air than usual for the month; 
and accordingly the mean temperatures are much 
above the averages, though only 1 deg. on the east 
of England, where also the excess of pressure was 
greatest, and the rainfall the least and the most in 
defect. Only in the south-west of England did the 
rainfall attain an average amount. Rainfalls ex- 
ceeding 1 in. in twenty-four hours were measured 
on the Ist at Belmullet, 1.15in.; and on the 25th at 
Scilly, 1.01 in. ; on which day a thunderstorm oc- 
curred in the Irish Sea. Aurora and lightning were 
reported on the 26th in the north of Ireland and 
Scotland ; aurora again on the 27th in the north of 
Scotland. The weather remained very cold, with 
heavy hoar frosts in the mornings, from the 26th 
to the 30th. On the 27th showers of hail or 
snow were reported in all parts. Atmospherical 
pressure was least, 28 9, in. on the Ist, and very 
low, 29.2 in. on the 25th; greatest, 30.7 in, on 
the 19th. The highest temperature, 63 deg., was 
reported at Ochtertyre on the 7th; the lowest 
25 deg., also at Ochtertyre on the 17th. On the 
4th, at 8 a.m., while the temperature at Jersey 
was 54 deg., at Parsonstown it was only 34 deg. ; 
on the 5th, Valentia 52 deg., Loughborough 31 deg. ; 
on the 7th, Aberdeen 59 deg., Paris 31 deg. ; on 
the 13th, Scilly 51 deg., Loughborough 27 deg. ; on 
the 18th, Valentia 54 deg., Leith 31 deg. ; on the 
26th, Scilly 49 deg., Aberdeen 29 deg. At Green- 
wich, on the 15th and 23rd, the mean temperature 





was more than 10 deg. above the average. The 
weather notations indicate very little clear weather. 
There were no fine days in the south and central 
districts, three only in the west and east, four in 
the north. Overcast days ranged from 23 in the 
south to 17 in the central districts. The remaining 
days were mostly cloudy. During November, De- 
cember, and January the number of hours the sun 
is above the horizon, in northern latitudes, is fewer 
than for the other months of the year; and the 
proportion of these during which he is actually 
visible decreases also, so that he is seldom seen 
over the British Islands during this period. The 
past month has had a scanty supply of sunshine. 
During the week ending the 23rd no sunshine at 
all was registered at Greenwich and Lewes. Dur- 
ing the five weeks ending December 2, the duration 
of bright sunshine, estimated in percentage of its 
possible amount, was for the United Kingdom 19, 
east England 28, Channel Isles and east Scotland 
23, central England and south Ireland 20, north- 
west England 19, north-east and south England 
18, west Scotland 17, north Ireland 16, south-west 
England 15, north Scotland 8. 








THE AMERICAN NAVY. 

A pouicy of ‘‘ masterly inactivity” cannot now 
be urged against the American naval authorities, 
whatever grounds may have existed at the begin- 
ning of the present decade for sucha charge. In 
the course of a year or so they will add to their 
fleet about a dozen vessels of various types, all 
good serviceable crafts. Our cousins across the 
sea have never gone in for very large warships, 
presumably because they have no notion of assum- 
ing an aggressive attitude. The heaviest ships 
on the list at present are the coast service turret 
ships, which range about 6000 tons displacement. 
At the New York Dockyard, however, there is now 
being built a ironclad battle-ship, the Maine, which 
will displace 6648 tons and steam 17 knots an hour. 
Her armament is powerful, including four 10-in. 
breechloaders, mounted in pairs in two turrets, 
which will rise en échelon on the main deck. There 
will also be six 6-in. breechloaders, four 6-pounders, 
and four 3-pounders quick-firing guns, in addition 
to Hotchkiss and Gatlings. This will be one of their 
most effective vessels, the Texas, designed by Mr. 
William John, being also a heavy and powerful 
boat. 

In addition to five ironclads of the Monitor type, 
one of 6000 tons and four of 3815 tons lately added, 
there are now in various stages of construction ten 
vessels aggregating about 46,000 tons displacement, 
and for these the Americans are paying practically 
2? millions sterling. The programme for this year 
includes six protected cruisers, one of 5300 tons 
displacement to steam 20 knots, two of 3000 tons, 
and 19 knots speed, three others of 2000 tons, 
and a cruiser of 800 tons displacement. Our 
intention in the present article is briefly to indicate 
the characteristic features of the principal of these 
vessels, to show how they compare with our own 
warships, and particularly to indicate the relative 
value of the American-built cruiser with those con- 
structed in thisand Continentalcountries. Wereadily 
admit that it is somewhat difficult to find suitable 
comparisons, where authenticated information is 
obtainable as to cost; but British builders can 
afford to give the United States a good handicap in 
this respect. 

The Texas is building at the Government yard at 
Norfolk. This vessel isfrom designs by Mr. John, 
formerly of the Barrow Company, and its main fea- 
tures are doubtless well known. It is shorter by 
20 ft. than the Maine, being only 290 ft., but she 
has greater beam, 61 ft. against 57 ft., and at 
22 ft. 6 in. mean draught the Texas displaces 6300 
tons, and with 950 tons of coal on board, 6750 tons ; 
while the Maine, with 21 ft. 6 in. draught, displaces 
6648 tons. The belt and turret of the Texas is also 
heavier. It is 12 in. steel in wake of magazines, 
engines, and boilers. The ends of the belt armour 
are connected by V-shaped 6-in. steel bulkheads. 
An armoured redoubt runs diagonally across on the 
main deck, inclosing and protecting the bases of the 
turrets and their machinery. This as well as the 
turret armour and conning tower, is 12 in. steel. 
The ammunition tubes have 6 in. and the tube from 
conning tower to the protective deck 3 in. steel pro- 
tection. The protective deck is 3 in. thick and 
covers the armour belt, sloping at the sides and at 
the fore and aft ends. The Maine has a steel 
armour belt 180 ft. long, 11 in. thick to the 








foot below low-water line, and tapering to 
6 in. at the bottom. Forward the ends are 
formed by a 6-in. steel transverse bulkhead. 
Above it, but below the turrets and protect- 
ing their base and the tubes, machinery, &c., 
are oval redoubts carrying 10-in. armour. The 
turret armour averages about 11 in. thick, while 
the conning tower is 10 in., and the tube 4.5 in. 
The protective deck is 2 in. thick over the belt and 
4 in. where it slopes down aft between its ends. 
The machinery of both vessels is of the triple- 
expansion type. In the ratio of cylinder diameter 
there is a marked difference, those of the Texas 
being 36 in., 51 in., and 78 in. by 39 in. stroke, 
while in the Maine they are 55.5 in., 57 in., and 
88in., by 36in. The boilers in the former are four, 
double-ended, 27 ft. long and 14 ft. in diameter, 
and in the latter eight, cylindrical return tube, 10 ft. 
long and 14 ft. 8 in. in diameter. The speed of both 
vessels is to be 17 knots, the Texas developing 8600 
indicated horse-power, and the Maine 8750 with 
forced draught, and 15.2 and 14.8 knots respectively 
with natural draught. Thirteen knots will be about 
the ordinary sea speed. While the Texas presents 
in her sea-going trim all the characteristics of a 
warship, having two straight pole masts, with mili- 
tary tops, the Texas has three masts, schooner 
rigged, and under sail might passat a distance as a 
merchantman. She has military tops also. The 
armament is pretty much the same so far as the 
smaller guns are concerned, but the Texas has two 
12-in guns in turrets near the centre of the ship, 
while the Maine has four 10-in. breechloading rifles 
in pairs in turrets fore and aft on the main deck. 
These vessels, while they correspond in dimensions 
and speed to the Australia class of belted cruisers, 
have such advantages as slightly heavier guns and 
thicker armour confers, while the Australias have 
no gun turrets. The heaviest gun in the Australia 
is 9.2in.—a gvod medium gun—and the Texas 
12 in., and Maine 10in. The latter has four and 
the former two of these. 

The Maine is put down as costing 517,600/1., the 
Texas at 495,000/., and the dearest of the Aus- 
tralian class—the Aurora, built at Pembroke—cost 
284,5501., while several of the others were built for 
about 260,0001. The Blake and Blenheim, which 
have the same big guns as the Australia, but are of 
50 per cent. greater dimensions, being 9000 tons dis- 
placement with engines of 20,000 indicated horse- 
power to give a speed of 22 knots, only cost 
368,0001., but instead of having the vertical belt of 
12 in. they have only a 6-in. protective deck. 
Another vessel with which comparison might be 
made is the Spanish cruiser Reina Regente, built 
by Messrs. Thomson, at Clydebank. Of course 
she has not the armour belt, but like the Blake she 
has a steel protective deck 4? in. thick on the slop- 
ing sides and 3 in. on the flat parts, while the hull 
above and below this deck is minutely subdivided, 
there being eighty-three separate compartments 
above and sixty below the deck. The Reina 
Regente is longer than the American boats, but she 
is not so beamy, nor does she displace so much 
water. In speed she shows a clean stern to the 
Maine and Texas, the sustained speed at sea being 
20? knots an hour, as against the maximum of 17 
in the other boats, and for this she only needs 
about 2000 additional horse-power. The cost of 
the Reina: Regente may be put at 250,000l. which 
is a trifle more than one-half the cost of the Ameri- 
can vessels. The new first-class cruisers being built 
for the British Navy* are considerably larger than 
the Reina Regente, being 42 ft. longer, 2350 tons 
greater displacement, 1000 indicated horse-power 
more, while their maximum speed is to be 20 knots. 
They, therefore, are somewhat similar in size and 
fighting power to the Blake, although not so speedy. 
The cost of the six ordered is about 300,0001. each, 
so that relatively speaking the United States Go- 
vernment are paying much more for the vessels 
they ordered two years ago, when trade was not 
very brisk, than the British Government are paying 
now with great activity characterising all industries. 
Of this probably the best evidence is the fact that 
the Admiralty could nvt get the other three first- 
class cruisers placed at a price which they con- 
sidered reasonable. It is worth noting as an indi- 
cation that American trade is also prosperous, that 
the United States Navy Department this year had 
to face a similar difficulty. 

Ten armoured vessels are in various stages of 
progress, including the Baltimore, which has 


* See ENGINEERING, page 435 ante. 
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reached the trial trip stage, and other five which 
have been launched in the course of the year. The 
trials of the Baltimore were referred to in our issue 
of November 1 (page 517 ante). She was built by 
Messrs. William Cramp and Sons, Philadelphia, 
and launched in seventeen months after being 
“laid down.” The Philadelphia is practically a 
sister ship to the Baltimore. The former was 
launched on September 7 last from Messrs. Cramp’s 
yard. The San Francisco, being built in the Union 
Iron Works, San Francisco, differs only in some 
details from the others. Like the Baltimore, the 
Philadelphia is of the following dimensions : 
Length, 335 ft. ; beam, 48 ft. Gin. ; mean draught, 
19 ft. 2 in., at which there will be a displacement 
of 4324 tons. The propelling machinery is of the 
triple-expansion type, driving twin screws. The 
diameters of the cylinders are: High-pressure, 
38 in. ; intermediate, 56 in. ; and low-pressure, 
86 in. ; and the stroke of piston is 40in. The 
boilers are double-ended, 14 ft. in diameter by 20 ft. 
long, with four corrugated furnaces at each end, 
3ft. in diameter, and giving a total grate surface of 
624 square feet. The pressure is to be 1601b. to 
the square inch. The propellers are three-bladed, 
and 14ft. Gin. in diameter. With the engines 
working at 10,500 indicated horse-power the speed 
is to be 19 knots per hour. The vessels have a pro- 
tective deck, 4in. thick on the slopes and 14$in. on 
the flat. 

In point of armament, however, the Philadelphia, 
San Francisco, and another vessel, Newark, are not 
so powerful as the Baltimore and Chicago, while 
even the Roach cruisers—Boston and Atalanta— 
are her equals in this respect, although not in speed. 
The most effective weapons carried are twelve 6-in. 
breechloading rifles mounted on central pivot 
carriages, and protected, as is usually the case, 
with shields of 2-in. steel. Two guns are mounted 
on the poop and two others on the forecastle, while 
the others are divided equally on port and star- 
board sides. The two forward guns train 115 deg. 
forward and 65 deg. aft the beam, while the are of 
fire of the after guns is 70 deg. forward and 115 deg. 
abaft the beam. Each shell for the main battery 
weighs 100 lb, and the powder charge 501b., and at 
immediate range the penetration of iron is about 
13in. The Baltimore, it may be noted, has four 
8-in. breechloading rifles and six 6-in. guns, but the 
other armament is the same as in these vessels, 
known as the 19-knot class—two 3-pounder and one 
1-pounder rapid-firing guns, two Gatlings, and four 
37-millimetre revolving guns. In another respect 
the Philadelphia differs from the Baltimore. The 
latter is rigged as a warship, while the other has 
three schooner-rigged masts, with 5600 square feet 
of sail, which gives her a more balanced appearance 
than the other boat with the plain poles. 

The San Francisco, Newark, and Charlestown 
are protective deck cruisers. The first and third 
have been built at San Francisco, and the Newark 
in Philadelphia. Although they may differ in size 
and in detail, these vessels have the same charac- 
teristics as the Philadelphia; the two latter are not 
quite so large and their protective deck is not so 
thick, while their speed is less; but their arma- 
ment is pretty effective. The cost of the Baltimore 
is put at 210,0001., Philadelphia 260,0001., San 
Francisco 270,0001., and Newark 250,0001. 

It is somewhat remarkable that on the British 
Navy List there are very few vessels of recent 
build about 4000 tons. In fact the only crafts of 
this size are the iron wood-sheathed corvettes 
of the Boadicea type, of 4140 tons and about 15 
knots speed, the second-class protective deck 
cruisers of the Mersey class, 4050 tons and 
18 knots speed, and the Leander type of partly 
deck-protected cruisers, 4300 tons and 17 knots 
speed. The costs of these types are 223,0001., 
180,0001., and 145,0001. respectively. The second- 
class cruisers of the improved Medea type which 
the Government are now having built, although 
smaller, are as speedy as the American vessels ; but 
they will not have so heavy a protective deck. 
Their contract price is said to be about 150,0001. 
It may therefore be taken that in this case also 
Americans are paying relatively more for the vessels 
named than they would have done had they placed 
their orders in Britain ; when it is noted that we 
built the crack cruiser, Reina Regenta, for the 
Spanish navy, and equally profitable boats for the 
Italian, China, Chili, and other governments for 
the same price as the Newark, Baltimore, Phila- 
delphia, and San Francisco, of 19 knots speed and 
not of greater fighting power, it is evident that 





protection is costing the United States people much 
money. 

The gunboats Bennington, Yorktown, and Con- 
cord are alike. The first and third are building at 
Chester, Pennsylvania, while the second was 
launched from Messrs. Cramp’s yard on the Dela- 
ware a considerable time ago. They are almost 
identical with the Archer torpedo boats, of which 
six were built a couple of years ago on the Clyde. 
They are pretty well known, so that it is not neces- 
sary to indicate their characteristics. The American 
vessels are 230 ft. long by 36 ft. beam, and at a 
draught of 14 ft. they displace 1700 tons. The 
curved steel deck is 2 in. thick, and its crown is a 
little above the low-water line. The armament 
consists of six 6-in. breechloading rifles, five 6- 
pounders, and a number of quick-firing guns, be- 
sides several torpedo tubes. The engines are of 
the triple-expansion horizontal type, to develop, 
under forced draught, 3200 horse-power, and give 
the vessels a speed of 16 knots. The Archers on 
trial developed in some cases over 3900 indicated 
horse-power, and steamed about 174 knots an hour. 
Their cost was 87,5001., while the American vessels 
cost 98,000/., 13 per cent. more. 

The gunboat Peterel, built by the Columbian 
Company at Baltimore, is similar to the Sparrow 
and Thrush and other vessels of this type,* but the 
latter were composite built to suit them for foreign 
service, whereas the American craft is steel 
unsheathed. The latter boat is 175 ft. long ; 10 ft. 
more than the British boats, but it is the same 
beam and draught and displaces rather more—890 
tons. The Peterel has four 6-in. breechloading 
guns, while the home vessel has six 4-in. 25-cwt. 
guns. In the matter of speed both vessels are the 
same, 13 knots, but the Clyde-built vessel has 
triple-expansion engines of 1200 indicated horse- 
power, and the American vessel has compound 
horizontal machinery developing 1350 horse-power 
with forced draught. The vessel built at Baltimore 
cost 50,000/., and the vessels built on the Clyde 
39,0001., more than 20 per cent. of a difference. 

The Chicago, Boston, and Atalanta, protected 
cruisers, and the Yorktown, gunboat, are to visit 
European waters soon, when British marine con- 
structors will doubtless have an opportunity of 
examining the work of American designers and 
builders. 








TORPEDO BOATS FOR THE ITALIAN 
NAVY. 

Amonest the oldest and certainly amongst the 
most successful of the Continental builders of 
torpedo boats must be classed Mr. F. Schichau, 
of Elbing, Prussia. Mr. Schichau has not been 
content simply to follow in the footsteps of the two 
leading English builders, but he has proved a most 
formidable rival ; and, indeed, in some cases, it 
must be confessed, the English builders have 
followed the lead of the Elbing yard. 

We have at various times previously illustrated 
some of Mr. Schichau’s boats, and we are now, 
through his courtesy, able to place before our 
readers fuller particulars of some of his most 
successful craft. The remarkable speed attained 
by these vessels renders the data especially valuable, 
and English naval architects and engineers will be 
interested in following the results obtained. 

On page 658 we illustrate a twin-screw torpedo 
boat built by this enterprising firm. The engravy- 
ings represent one of five sister vessels built to the 
order of the Italian Government. Their names 
are Aquila, Sparviero, Nibbio, Falko, and Avoltoio. 
The following particulars of these vessels have 
been supplied to us, They are 46.5 metres long 
(151 ft. 8 in.) and 5.2 metres wide (17 ft.). The 
draught of water is 2.3 metres (7 ft. 6 in.) The 
hull is divided into twelve water-tight compart- 
ments, there being also longitudinal bulkheads, 
The vessel will continue afloat if all compartments 
forward of the boiler are filled with water. 

Each vessel is fitted with two locomotive type 
marine boilers with 1700 square feet of heating 
surface, and two sets of triple-compound engines. 
The latter are placed amidships, whilst the boilers 
are placed fore and aft, the propeller shafts passing 
at the side of the after boiler. The cylinders are 
17 in., 26 in., and 37 in. diameter by 17 in. stroke. 
The total horse-power developed by the engines is 
set down at about 2200 indicated ; the boiler pressure 
is 13 atmospheres, and the air pressure in stokehold 
30 mm. to 40 mm. (1.18 in. to 1.58 in.), The pro- 





* See ENGINEERING, vol. xlvii., page 321. 





pellers are three-bladed and of 1.8 metres diameter 
(5ft. 11in.). There are auxiliary engines for electric 
light, steam steering gear, and an air compressor 
for torpedo discharge for the bow tube, the tubes 
on deck ejecting their torpedoes by powder. The 
boiler and engines are entirely inclosed by the coal 
bunkers, as shown in our illustrations. There is 
also an electric signalapparatus. The three torpedo 
tubes are arranged as shown in the engraving, the 
complement of torpedoes carried being six. There 
are two Hotchkiss guns. The coal bunkers have a 
capacity of about 40 tons, with which these vessels can 
steam for a distance of 5000 miles at 10 knots 
speed. All compartments have large bilge ejectors, 
which together can discharge 800 tons of water per 
hour. The displacement of the boats, fully equipped 
and with full bunkers, is 160 tons. The displace- 
ment during trial was 145 tons. The details of the 
trial displacement were as follows : 


tons. 
Weight of boilers and engines, with 
water, & Pe re a : 61 
Coals... dy abs ~~ re is 14 
Torpedoes, munitions, 24 men, with 
equipment, spare gear, &c. ee was 7.5 
Weight of vessel, with torpedo guns and 
fittings, Hotchkiss guns, electric en- 
gines, signal apparatus, masts, sails,&e, 62.5 
Total 145 


The trials of these boats were made in the Baltic, 
near Pillau, the course being defined by fixed land- 
marks placed 19 miles apart. Each boat ran at full 
power for three hours, and the following results 
are given : 

Aquila, tried July 28, 1888, Strength of wind, 4, 
with strong running sea ; mean speed, 26.2 knots. 

Sparviero, tried August 6, 1888, Wind, 3; mean 
speed, 26.6 knots. 

Nibbio, tried August 22, 1888, Wind, 2; mean 
speed, 26.8 knots. 

The horse-power is stated to have been about 
2000 indicated, and the engines worked without any 
hitch at an average speed of from 320 to 325 revo- 
lutions per minute. The boats are said to have 
turned in a circle of 300 metres by using the twin 
screws. 

Referring to our illustrations, Fig. 1, on the 
opposite page, is a general view of one of these 
vessels, Figs. 2, 3, and 4, are respectively a longi- 
tudinal section, a plan with deck removed and a déck 
plan of the same vessel. In Fig. 5 we give indicator 
diagrams taken from the engines of the Aquila, 
which well repay careful examination. The boiler 
pressure was 13 atmospheres and the vacuum 13.37 lb. 
The revolutions were 325 per minute. These 
diagrams must have been taken at full speed, as 
they work out very nearly the 2200 indicated horse- 
power given as the power required for full speed. 
Figs. 6, 7, and 8 show the wave line of the Aquila 
and sister vessels when running at 14, 18, and 26.5 
knots speed respectively. In the diagram, Fig. 9, 
are given curves showing coal consumption, indi- 
cated horse-power, slip of screw, and revolutions at 
speeds varying from 10‘ knots to 28 knots per hour. 

The following details are given of five other boats 
built for the Italian Navy, 39 metres long (128 ft.) 
and 4.8 metres wide (15 ft. 9 in.): Draught, 2.2 
metres (7 ft. 2 in.) ; displacement, fully equipped, 
85 tons; engines of triple-compound type, de- 
veloping 1200 indicated horse-power. The contract 
speed was 21.5 knots during a three hours’ run at 
sea. The actual speed obtained was 22.5 knots. 
We presume this was the best out of the five boats. 

The ten boats made the passage from Elbing to 
Spezzia, and encountered rough weather on the 
way. They all, however, arrived safely, making 
the run in short times. At the present time there 
are building at Elbing, besides some thirty other 
vessels, one twin-screw boat for the Russian Govern- 
ment, with a guaranteed speed of 264 knots, and 
five of the same type for other orders, 





NOTES. 
Patent LEGISLATION. 

In another column appears a report of the case 
of Pascall v. Toope, which is of considerable im- 
portance to patentees who are engaged in litigation. 
Allegations of general user are often made by 
defendants which they are unable to substantiate, 
but which give enormous trouble to plaintiffs. 
Applications for futher particulars often fail in 
extracting the specific information as to the nature 
of the prior users alleged, and hence great trouble 
and expense must often be incurred by the plaintiff 











O 
Z 
m4 
ea) 
Q 
Z 
O 
Z 
(3) 








*[013U00 
841 dapun Ajaqnjosqe jou Aem jo 4ysi v uodn Sutpuedep 
jo pvoysur ‘asn e@ArIsnpoxe s4t soy e8piiq & pring ysnu 
Aueduroo oy} 4yvy3 uotuldo jo st ‘oylorg uvipeurg 044 
jo juoptseid oy} ‘ousoy] URA “IPE “aSplug [euoIyeUIeqUT 
oY} Ivau “BIVSVINT 94} SSO10e8 eSpiaq A1sy4OU JO UOTJONAYS 
-u00 ay} sezepduraquoo Auvdui0g Aempey oyloeg uvIp 
-BUBL) 9} VY} pozv4s SI JJ —“ANGIUg VUVOVIN YAHLONY 


*savak X18 UL pazopdutoo aq uvo [vu oY4 
yey} uoluldo jo si [woousTy “Ap, “aUOp st styy [IQUN sTIed 
[9038 40 Aroutyoum put 07 erqissodur st 4t sv ‘noqaey 
umozsoryy JO JuauTaAoIdutt yy 10y sia3peap are, Ar 
xIs Jo osvyoind ay} 10j pazoraquoo sey Auvdurog [eueD 
UVNSVIBOIN GY} FVY} $o7vAS ‘eNBeIeoiN 10} YIOK MON 9J9| 
A[}usd01 OM ‘PRoousTT “APL —“IVNVO NVADVAVOIN FH 





*peqooro puv poqonajsuoo Apredoad sea oursuae 
oy} yey} Sutsoddns sXemye ‘auo yueserd 93 Jo 4Vyy 
aIqnop ueyy orout oq ATUTeZ.199 [TTA [[Iq [BOO oZeUITATN 
oyy ‘uoeredo ut ore sai0qefa 943 Jo piTyy-ou0 
ATuo ‘porsyyes oq Avur se ‘Jy + ‘punod soAposuroy} 
uIn} 07 peambor Ayor19ur yey soptseq ‘1aMmod jo [veep 
poos e Sutaup Ayyueprao ore Avy} anoy aed [Roo 
JO “G1 0GZ Sutuinq Mou ore souTsue oY} s¥ ynq ‘T[e 
ul o1e 91044 si0qoofo AuvUL MOY MOU JOU Op 9M 


*jany jo uorgdumsuoo 
ay} UL osvasoUt ‘Aue Jt 919917 ING eq P[NoYs e19y} UoTze1ed0 
[[Q} UL St ouLayos afoyM oY} Way UaAe pu ‘ a[qviooidde 
you St YIOM 4B 4sIY GAY OY} 02 pepp¥ s10zOofo XIS 943 
Joy pasmnbar ive passerduioo jo yuNoure %1}x9 oY} ‘seouE}s 
-umnoito Areurpio Japun ‘yoRj JO 1044eUI B SB “4Q¥Y} PernssE 
eae aM ynq ‘ATIsva pue ATYJOOUIS e1OUL SuTyIOM soulsue 
ey 03 onp ATqeqoid st pasn Mou jenny jo AztjQuenb 944 
UL as¥valep 9YJ, ‘UoTyeiedo UI a1aM s10}00f[e BAY 949 ATUO 
USM SBA Ady UVY} AOU peuUINsuoD Jen} ssey_ ATTeNjoe 





SI e104} gnq {YOM Av WeAss[a MOU ete 9194} SBaTEYM 
‘pesn aiaM sioqoafa aay A[UO suTeYyoOS Mou ayy Jo SuLyIOM 
aU} Ul OpeUl sea QUTIBOUATIUIOD B Ua AA §=“S10j00f[o AueUT 
YIOM 0} YSnoua are ssardur0o 07 JUSTOYZUS st oanssaid 4yvyy 
urIeyqo 03 11 Sutsseaduioo 10j Aresseoou w¥a4s oy} pue 
‘10,0afa eUO U9A9 YOM 03 portnbea si aansseid urez1e0 W 


: shus agpazpy woohuny 
ey, ‘poyuoursne ATTeoryovrd oq you [[TM 4t ‘asn ut st 
waj4sks O11jUd OY} UOYA ployooryy posvosout Sutoq 
Jeny 107 AvpJnNo oY} Jo pvaqsut 4vy} pure ‘snor9U0 3q 
jOU [ITM sosuodxo SuTyIOM OY JO 4809 94} AeYy MOYS 
0} Sutmnoavapus st ourayos ayy Jo uorydope oyy 4105 
etqrsuodsaa Ajoqetpourunt Ajred ayy ety ‘sareye Jo 
9784S DAVIS OY} OF UOTQUI}Ie SuTp[vo ore UCOSuLy Jo 

| SJULIIGVYUT OYA Jo oULOS ‘payover Udeq DALY UOTZeXeY 
jo sj 043 sy ‘Aep v suoz J°g Suteq pouinq 
qgunowe oy} ‘snores AINA St [Iq Jonze oy3 ‘u0Ty 
-erado ut s1030ef Jo raquinu [jews e ATUO YI ‘yey 
| punoy MOU ST 4I puv ‘SUTYIOM JO 4800 OY} Jo vopt 
| Tvapo ou pey savy 07 ‘1oAdMOY ‘uIe0s AOYT, “ATR 
| passorduroo Aq poyi1oM sioqyoefe jo suvout Aq UM04 
| ay} JO osemos oy} YIM Sulfeop Joy owrayos v uodn 
1000‘0FS] Jueds sey ucodsury jo Aqztpedtorunut oy, 
‘NOODNVY LV INVIG ADVMAG 
| "pz jnoqe ATUO 9q 
[tM ‘ropmod oy9 Jo oatsnpoxe ‘yoYs B 1OJ 4800 oY} OS 
| ‘sqoys QOO‘OF euos puvys ATqeqord uvo und ayy, 
1G1Z 4800 ATuo sey ‘s}oys QONO‘OT 10J UoT4TUNUIUTe 
| pue ‘sqzod o1reds ‘soSpiayavo ssviq OT YIM ‘uns 
eu, ‘oy ‘sospiuyreo oy} Surp[yor soy uoyepout 
-U10908 YL ‘aU oY] TOF posuvazre ATQUSTUSATIOD AIOA 
SI OSNOY 10 poys oy, ‘“[[VAk OY} UT BOY wv YSnoryy 
Surqoofoad Jorreq oy ‘pays Uspoo [Tes v UT psoetd 





SI pte pooM jo osvllivd-uNsS & WO s}sel UND oY, 
*SOUIT] OOK 0} ONT WOIy posn oq UV sesprayzzvo oy, 
‘Aue qnoyyia 19y3080q ynd ose pue ‘sjoo, Aue jo asn 
oY} JNoYIIM puv ‘oynuTU ev UY} SseT UT sadatd 03 
pue qno useye} oq Uv UISTURYOOT Sutpropysee1q 
ey ‘Aq-pue-Aq pavoy oq Avut stow Suyeusis 
jo utoqshs si} JQ ‘Yysep B 19Y}050} eso[D szols 
OM} puv yop v Suleq yoys ouo ‘yoquydye osz0y_ oy} 
0} Sutp1090v s10990[ 9Iy 03 oTqissod oq snyy [LM 47 
‘aynurur rod sjoys OF 03.0% Wor SULIY Jo SMOTTY puL 
‘usISOp SUIOI4SSUy JopuBUTWIOD jo SI UISTUBYooUT 
SUIpLoTYpIse1q VY, “SOTJOUUITIIUL QQ ST OIQITVo oY] puL 
‘Buoy “33 OT stay ‘Auvduog Sumesursuq olsyeyg 
oY} Je [9038 JOUIOSseg UoyIApuRg 4YyYSNoIM 4soq 
jo Opeut st UoTysonb ut ouo oy, ‘sund snotaeid oy4 
SV [JOM SB SI] TOF SSuULMvIpP OY} PoYysTUIMy Suraey 
WoIyssuq JepueuIUtOD ‘uepemg UT ‘ppexX OUITOHZ 4e 
peuoreys puv porngovjnuvu useq ysnf{ sey uns Mou W 
*‘prvoy oq UO UALIS B UOJ] [VUSIS OY} UY SOUeISTP 
19jVOIS V ST OADTTOd OM YOM ‘SayTUr TVOINVU ZT 
SB IvJ SV pIvoy Ud0q SAY STVUSIS Toy], “ySvod 
YSIPOMY oY} UO SUTT[VUSIS Soy LOZ szpNsor A1OZOVISTZeS 
qSOUL qjIM poesn useq sivof oulos IOJ oARY SUNY 


‘NOX) TVNDIG DOT MIN V 


‘IaMOd JO UOISSTUISURI] OY} IOJ SITIO JO osn oY} 


WOT} Suse sapqnos} Jo Burqeraqo oy pue ‘uoryeredo 
jo ssautpeor ‘ssaujoedutoo AYorys ore poyjout sty 
jo sadequeape oyy, ‘sopmnd oy} Aq poaour ATIsvo st 
Yorya ‘reqpoo sryq jo uotytsod eyy Aq poxy st Aq1o0foA 
ut soSuvyo jo ova oy, ‘soypnd uorory jo aed 
® pouoy oy} Ji se oures oy} sjow pue ‘Aar—nd r9y}0 
94} OF WOTOU S}I S}UISUI} FT YITA puNore rRT[OO 





iy 


| Li 











\9y3 Sutfrivo Aoy[nd ouo jo uoyow oy, ‘sopins 
| jo ared v Aq uortsod Aue 48 ploy oq ueo pue ‘Aozind 
/euO punore paortd ATasooy, ST IVTTOo paraA0d-1oyZReT 
Jo [ejour adie, ef Jay}IO Yowe jo “ut § ynoqe urypqLM 
03 yorordde ssovjans esoym sAoz[nd yeoruos jo ated 
B Jo SUIYSISUOD sdTAOp Sursuvyo-poeds ofduts A19A 
¥ BOLIOULW UT psonporjuT ApQU0eI Useq sey oO, 
*9[9q, OY} JO YRS] ULAOJTUN OY} OATOSoId 09 JepAO UT 
[Boros eq prnom sfazind esey} jo edvys oy} possor9 
Oq OF OIOM 8}[9q OY} JT “7IIEISTIOD SALALTE ST OM] OY 
Surzoeuuoo 47eq usdo oy} Jo yIue, oy} 4vyy Sureq 
Spropoqeivd ey} jo SUOTOUNZ OY} Jo oUO ‘y[aq uedo 
ue Aq pozeuu0d seu0o o1joquied jo ated v jo suvoul 
Aq st ‘seuryoeut Suryeur-seded ur oste pue 10u 
-TYOVUL 10#J09 UI Speoy Sutmerp ur Ayperoues pesn 
‘poyqeut uoUIMIOD eIOW puY JeyjouR { jooyM But 
-ALIp 0} JO STX¥ OY} JO OUT] 94} WOT [OOM UOALIP oY 
jo soueystp oy} Aq pexy Suteq 09 oY} UseKj}0q paods 
JO O19R1 92 PUR ‘TOO TOALIP OY} Jo UIT oY} ysUTESE 
Suissoid yooyM Sutatp ey, Jo sovy oy} ‘a10yQ0 
youd 0} sojsue JUST ye SOXB TOY} YIM sjooyA 
worry jo ared @ sostiduioo poeds jo quoutorout 
[enpeis 8 Zarureyqo Joy guoWesSueIIe [ensn oY, 
‘HOIAUQ] ONIONVHO-aaadg VW 

"1099 VU 
eyy ogut Armbur [[nJ eyeut 03 sfqv oq Avur Yrz 
-uivtd oy} yey) Os ‘soqep pue sessoIppe pue souTvU 
YJIM Josn [e10ued posorye ey Jo seouvqsut oyroeds 
OATS 03 poTjaduroo oq osTe Avut oy yey yng ‘pasoeyye st 
YOM FLY JO 9INQVU JORXS OY UTRZIZOS" 09 poqzdeTIpP 
| SOLMOJFVSOLIOJUT IOMSUR YSNUI gUUpUejop we 4eYy 
soptoop A[UO Jou osed OAOGY oY, “pury oyy Jo Suryy 
-hue fq poqedryue st oy royQoyM Jno Surpuy ut 








(‘abvg ajsoddo aas ‘woudisosaq? 407) 


‘VISSNud 
‘AAVN NVIIVLI WHHL 


‘ONID TA “IAANIONG ‘AVHOIHOS 


HOn LVOd OdadHOL 


‘d ‘UN ‘AG GCaALONAALSNOD 














664 


ENGINEERING. 





[Dec. 6, 1889. 








RADIAL VALVE GEARS. 
To THE Eprror or ENGINEERING. 

Sin,—With your permission I would say a few words | 
regarding some statements contained in the paper on | 
** Radial Valve Gears,” by J. R. Smith, in your issue of 
22nd, particularly those made regarding Englemann’s gear 
(Patent 2964 of 1859). 

In his paper the author describes the invention as 
“showing great ingenuity, but very complicated.” Now 
this is not the case so far as my notions of complication go. 
I consider this the best reversible expansion gear known to 
the public at the present time. When I say known to the 
aan, I mean as being public property, for it is very 
evident that this gear is far from being known to the 
public. A close examination of the patent drawings will 
show this quite clearly, and also at the same time I have 
no doubt will astound those acquainted with the Joy, 
Morton, and Douglas gears. 

Englemann’s gear wrought from the connecting-rod con- 
sists of a lever centred at one end on the connecting-rod, 
the other end of this lever being anchored by a link to 
some stationary part of the engine. The functions of this 
lever are to correct the angularity of the connecting-rod. 

At an intermediate point on this lever centred on the 
connecting-rod, one end of another lever is centred. This | 
second lever has also three centres. The intermediate 
centre is jointed to the end of a vibrating link, the other | 
end of which link is centred on some stationary part of 
the engine. The object of placing the intermediate 
centre of the second lever at the end of a vibrating link 
being to give it a defined path, and at the same time 
cause the free end to travel the amount of lap and lead of 
the valves, this being constant at all times. 

It will now be seen that these two levers, with the | 
anchor link, form the principal part of the gear known as 
Joy’s, everything, in fact, of what has been here described, 
with the exception of the vibrating link, is claimed by Joy 
as new. 

The vibrating link mentioned is described in Morton’s | 
specification, in fact the only difference between this 
patentee’s invention and that of Englemann consists of a | 
different mode of actuating the lower or constrained end | 


distribution of steam in steam engines may be equal 
alternately on both sides of the piston.” (This completes 
the description of Morton’s gear proper ; now follows his 
modification and Englemann’s original arrangement). 

‘Tn some cases it may be preferred to use a link one 
end centred and jointed on to the slide valve-rod or on to 
a sliding block, the length of the link being equal to the 
radius of the curved slot or bar, the other end of the link 
being jointed on to the adjustable end of the aforesaid 
actuating link, thus substituting a link for a curved slot 
or bar.” 

This then is Englemann’s gear as patented in 1859, the 
only disadvantage of his adjusting and reversing arrange- 
ment being (if disadvantage it is) that it entails a length 
of valve-rod equal to the actuating link, extra, against 
the cost, &c., of the curved link fixed on the valve-rod as 
used by Morton. 

As the uses and advantages of the correcting lever and 


|anchor link of Joy’s. gear are well known, and also as 


it is known that the only point in which Morton’s gear 
(so-called) is superior to Joy’s is on account of the link 
vibrating on a fixed centre, and further, as these are com- 
bined in one gear now public property, I think Iam quite 
correct in pooh, 17 the statement that Englemann’s gear is 
the best reversible expansion gear known to the public. 

In the commencement of this letter I made reference to 
Douglas’s gear, and as I have already written rather 
extensively for your space, perhaps, I will content myself 
by referring your readers to the respective patent draw- 
ings, and they will find that the correcting motion on the 
connecting-rod (at least, it was on the engine shown at 
Edinburgh) is identical with one of Englemann’s arrange- 
ments. 

Thanking you beforehand for your kind insertion, 

I am, yours truly, 
James Duntopr. 
138, Aitkenhead-road, Glasgow, November 26, 1889. 





To THE Eprtor OF ENGINEERING, 
Sir,—In your issue of November 29th, in an article by 
Mr. J. R. Smith on ‘‘ Radial Valve Gears,” are shown 
some diagrams of gears in what seem to me impossible 














of the second mentioned lever (which he calls a simple 
aon) so as to correct the angularity of the connecting- 
rod. 

Such being the case all T have to do to make the matter 
quite clear is to omit the description given by Morton (in 
his patent specification) of his correcting arrangement and | 
—_— as follows, the only explanation necessary being 
that when describing the connections to the free end of 
the simple lever he describes a mechanical equivalent for 


the original arrangement of Englemann, afterwards de- | 
scribing the original arrangement as a modification. | 


This I will point out when quoting as follows: “ The | 
use of a simple lever, one end of which may be jointed | 
(&c. to his correcting arrangement) and at a point | 
near to its other end it may be jointed to a link vibrating 
from a fixed centre and in such a manner that when the 
engine vy f be at the termination of its stroke ‘on the 
centre’ the link may be exactly in the middle of its vibra- 
tion, a line through its centre being then always parallel 
to a line through the centres of the engine.” (Englemann 
used this vibrating link.) Next the ‘‘ use of alex one 
end of which may 5 capable of adjustment in a curved 
slot or on a curved bar, whose radius may be equal to the 
length of the link, for the purpose of actuating and re- 
versing the valves,” &c. (Engleman: used this actuating 
link in the modification mentioned, the curved slot or bar 
being the mechanical equivalent), ‘ the curved slot or 
bar may form part of the slide valve-rod, or be fixed 
thereto in such a manner that a sliding block curved to 
fit may travel equally on both sides of the rod, and carry 











| positions, 
| should be at right angles to the eccentric, and if the slot 
| F is in its horizontal position as shown, the crank should 
Keeping the gear as near 
| as possible, as shown in Fig. 10, the crank should be at 


In_ Fig. 10 (see above diagrams) the crank 


| be at one end of the stroke. 


the bottom. In Fig. 10a I have shown the gear as it 
}should be. It will a seen that the cylinder is about to 
| receive steam in the bottom end, and the valve has risen 
| a distance equal to lap + lead. 

In Figs. 12 and 13 the bell-crank G is shown pivotted on 
the wrong side of the centre M. In Figs. 12a and 13a, I 
have shown the gears in the correct positions, with the 
centres L outside the centres M. Thecylinders are about 
| to receive steam at the top end and the valves have fallen 
a distance equal to lap + lead (L being below M, the re- 
quired amount). 

Tan, yours truly, 
C. H. Gar, A.M.I1.C.E. 

38, Scarsdale Villas, W., December 2, 1889, 





To THE Eprror or ENGINEERING. 

Sir,—As Mr. Smith professes to love fair play and to 
aim at historical accuracy, why does he omit mention of 
Klug’s gear, British patent, No. 3244, August 12, 1879 
(per H. Simon), which is previous to Marshall’s later gear, 
as Bremme’s is previous to Klug’s? 

It is childish to continue calhng the gear Marshall’s in 
the face of these previous patents, and of the payment of 
royalty by Mr. Marshall to Mr. Bremme. 





with it the adjustable end of the actuating link. 

““The other end of the said actuating link may be 
jointed to the simple lever at a point near to that He 
it joins and works the link vibrating from a fixed centre, 
so that the combined motion of this third point (free end) 
in the simple lever may, through the intervention of the 
actuating link and curved slot or bar be communicated to 
the slide valve in such a manner that when the said slid- 
ing block may be shifted from right to left from the | 
centre of its travel the engine may be reversed,” and “the | 


With a long radius link and other proportions like the 
very successful Klug engines on the Continent (which we 
' frankly own to have followed in some respects), the gear 

is a very sweet working one. Mr. Marshall made the 
mistake of using a short link at a aes angle, which 
enormously increases the stress ; hence his trouble. As 
already said we have had none. 
Yours truly, 
Ross AnD Duncan. 
Whitetield Works, Govan, Glasgow, Nov. 30, 1889. 








THE SILVERTOWN STRIKE, 
To THE EDITOR OF ENGINEERING. 

Srr,—As incorrect statements continue to appear in 
some of the daily newspapers with reference to the strike 
at this company’s Silvertown works, we shall be obliged 
if you will publish the following facts in your columns. 

n consequence of 380 of our workpeople striking, 
about 900 others, whose work was dependent on steam 
power, were thrown out of employment. Of this 
number, and of the original strikers, many have found 
work elsewhere. 

It has been stated that we have lately taken on a few 
‘*calender hands” only ; but the fact is, we are glad to 
say, that as we have been able to provide steam power. 
about 350 of our old hands have within the last few days 
returned to their employment in our various workshops. 
Others have applied; and we will take them on as fast 
as we can arrange work for them. 

The number now in our employment at Silvertown is 
795. Our wages list for this week amounts to 1350/., most 
of which will go to alleviate the distress in the neighbour- 
hood, distress which has been caused by the action of the 
strikers, and prolonged by the misstatements and mis- 
leading promises of the agitators. 

I am, Sir, yours obediently, 
Ws. J. TyteEr, Secretary. 

106, Cannon-street, London, E.C., November 29, 1889. 





FORMULAS FOR MODEL EXPERIMENTS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Under the above heading Mr. Vogt again puts 
forward his scheme for propelling a ship of 1000 tons at 
four knots per hour by means of a screw propeller work- 
ing inair. He also claims to have discovered that ‘‘rare- 
faction” has something to do with the action of sails, 
propellers, and the wings of birds. 

I have already stated that, in my opinion, it is absurd 
to think of using the air as an abutment for propelling a 
ship when the water that the ship floats in is available. In 
fact a better plan than either (where practicable) would 
be to haul upon a chain or rope, but this latter plan will 
certainly not be approved of by Mr. Vogt, because neither 
rarefaction or slip would have anything to do with it, 
nevertheless the efficiency would be high. 

With regard to the part played by rarefaction in the 
case of propellers working in water, perhaps the following 
experiment will be of interest: Several years agoa steam 
launch on the Thames was fitted with a propeller without 
any pitch—in fact, the after or driving sides of the blades 
were faced in a lathe. The forward sides of the blades 
were very convex, with the greater convexity near the 
leading edges. This propeller gave a great thrust when 
the boat was held fast, but of course it was useless for 
propelling purposes. 

In conclusion, I may say that if Mr. Vogt will refer to 
ENGINEERING, vol. xl., page 160, he will there find an 
account of some experiments made in order to ascertain 
the effect of currents of air on surfaces of various shapes, 
including the wings of birds. He will also find that his 
‘rarefaction ” theory is good, but not new. 

Yours truly, 


Riverside, Long Ditton. Horatio PuHILuirs. 





Kirt.—Ever since the construction of what is known 
locally as the North-East Canal was decided on, there 
has been a good demand for land near Kiel, suitable for 
sites for shipyards, iron and steel works, &c. The concern 
known asthe Germania has recently made a considerable 
purchase of land near the port. 





University COLLEGE ENGINEERING Socrety.—At a 
meeting of the above Society on the 4th inst., Professor 
T. H. Beare in the chair, Mr. G. U. Yule read a paper 
on “ Underground Electric Light Mains.” After briefly 
alluding to the present importance of the subject, the 
author scghuinad Geer two coverings were necessary for 
an underground main, the first for insulation and the 
second for protection. All underground mains might 
roughly be divided into three classes—(1) continuously 
insulated cable in protecting conduit; (2) bare cable, 
either carried on insulators in conduit or simply laid in 
an insulating conduit; and (3) continuously insulated 
cable with continuous woven armouring, the whole 
being buried without further covering. lass 1 might 
be divided into two groups, namely, ‘‘ hollow” and 
“solid” conduits, the advantage of the former being 
that the wires could be drawn in and out. The 
difficulties attending the use of all conduits were 
then dwelt upon, namely, gas leakage, and subsequent 
explosion, and leaky joints caused by change of tem- 
perature or by alterations in road level. The latter defect, 
which permits water to leak in, might be partially over- 
come by using flexible joints, but in general it is im- 
possible to keep the interior of the conduit dry. Different 
Fae of conduits were then dealt with in detail, viz., 
the Dorsett conduit of pitch and gravel, which proved a 
failure on account of its brittleness ; the Lake and the 
Doulton earthenware conduits with cement joints which, 
however, were also too unyielding. The difficulty of too 

eat rigidity had, however, been overcome by the 

urlbut flexible joint. After touching upon the Callender- 
Webber conduit of bitumen concrete, the author fully 
described Brooks’ system of oil insulation, which was said 
to give good results. Under the head of solid conduits 
came the Edison system, and the Ferranti concentric 
mains. The author then enumerated the different sub- 
stances used to insulate the wires, such as rubber, im- 
sregnated jute, gutta-percha, “‘ okonite,” and theCallender 

ompany’s “‘bitite.” In class (3) several forms of con- 
centric armoured cables were described and illustrated. 
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MISCELLANEA. 
A WoopnHovse AND Rawson incandescent lamp has 
burnt for 10,608 hours at Taunton before failing. 


Mr. Justice Stirling has appointed Mr. Bradshaw 
Brown receiver and manager on behalf of the debenture 
holders in the Greenwich Ferry Company. 


The aggregate admissions to the Paris Exhibition 
numbered 25,000,000, of which 2,723,000 were gratuitous. 
In 1878 the number was 12,500,000, and in 1867 8,500,000. 
These figures show the number of visitors, not the number 
of tickets used. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending Nov. 24, 
amounted, on 16,120 miles, to 1,302,646/., and for the 
corresponding period of 1888, on 16,000} miles, to 
1,200,356/., an increase of 119} miles, or 0.7 per cent., and 
an increase of 102,290/., or 8.5 per cent. 


A scheme is in preparation for increasing the water 
supply of Paris. At the present date the total supply for 
both domestic and municipal uses is but 22 gallons per 
head per day, and it is proposed to increase it to 55. 
The new supply is to be obtained by impounding the 
head waters YP the Vigne and Verneuil, at an estimated 
first cost of 1,390,000/., and an annual outlay of 57,0007. 


The Union Steamship Company’s Royal Mail steamer 
Athenian, which left Cape Town at 5.15 p.m. on Novem- 
ber 13, arrived at Southampton at 8.40 a.m. on Sunday, 
December 1, her gross passage being 17 days 15 hours 
25 minutes, and her net steaming time 17 days 11 hours 
30 minutes, the distance run being 5994 miles, giving an 
average speed cf 14.3 knots per hour over the whole 
course. 


The Pittsburg correspondent of the Philadelphia 
Inquirer states that, the natural gas supply in the dis- 
trict ‘surrounding Pittsburg has passed its zenith and is 
now onthe wane. Though new pipes have been put down 
and the old increased in diameter, the flow of gas is still 
insufficient. This state of affairs was first noticed last 
winter, but with the decreased demand during the 
summer months, the complaints of shortage ceased, but 
have been renewed in an aggravated form on the arrival 
of the first spell of cold weather. Many establishments, 
it is stated, have returned to the use of coal. 


The London Chamber of Comnierce, having inquired 
of the Secretary of State for India whether any new rail- 
way surveys were contemplated in Burmah, Mr. Horace 
Walpole, in a reply from the India Office, dated the 27th 
November, says : ‘‘I am directed to inform you that the 
Government of India have stated in a despatch just re- 
ceived that they propose during the coming cold season to 
send parties to reconnoitre two lines which are likely to 
be of great value, one westward, connecting the Mu Valley 
line with the Chindwin River, and one eastwards to the 
Shan States, the approximate lengths being about 90 and 
150 miles respectively.” 


Mr. Burghardt has recently patented in Berlin a method 
of preparing zinc or tin by electrolysing a solution of an 
alkaline zincate or stannate. Whiskera: material is dealt 
withit is necessary to first remove, by roasting, anysulphur, 
antimony, or arsenic that may be contained in the mineral. 
Thus refined it is converted into oxide, in which state it 
readily dissolves in a bath of melted caustic potash. The 
above two operations can be combined by pouring into 
the alkaline bath the refined mineral in a finely pow- 
dered state and adding powdered charcoal. On cooling 
the mixture is pF with boiling water, and the solu- 
tion is submitted to electrolysis. 


Messrs. Merryweather and Sons, of Greenwich, have 
just constructed for the Austro-Hungarian Government 
a powerful double-cylinder steam fire engine of their 
well-known ‘‘ Greenwich ” pattern, capable of discharging 
1400 gallons per minute. ft is intended, we understand, 
to fix this engine on a war frigate for salvage and fire 
extinction purposes. Although the “‘ Greenwich ” engine 
was only originally designed in 1885 for exhibit at the 
Inventions Exhibition, when it secured the Gold Medal, 
the highest award, it has already been adopted by govern- 
ments and municipal authorities in all parts of the world 
including the Spanish, Brazilian, New South Wales, and 
English Governments. 


At a meeting of the Engineering Societ 
College, London, on Tuesday, November 19, Mr. Kemp 
Welch read a paper on the ‘‘ Modern Forms of Con- 
tinuous Railway Brakes.” He commenced by giving a 
few reasons why continuous and automatic brakes are a 
necessity in this country, and illustrating this point by 
referring to the Armagh Railway accident, which, as the 
report of the Board said, could have been prevented by 
the use of an automatic brake. After shortly describing 
the non-automatic vacuum brake the author went on to 
describe in detail the automatic vacuum and the Westing- 
house brakes and showed some large drawings illustrating 
each system. 


In connection with the British Section of the Paris 
Exhibition, the executive council, headed by Lord 
Brassey, are arranging for the presentation of a suitable 
testimonial among themselves to Alderman Sir Polydore 
de Keyser, in recognition of his services as president of 
the section. In inviting donations Lord Brassey states 
that all the council knew in how liberal a spirit Sir Poly- 
dore had treated the duties of the presidency, and appre- 
ciating, as they did, his constant devotion to the interests 
of the important charge which he undertook, they desired 
that the occasion should not pass without some permanent 
testimony being conveyed to him of the regard in which 
he was held by those with whom he had been associated 
in a task of especial delicacy and difficulty. Mr. R. B. 
Fg banker, of 68, Lombard-street, is the treasurer of 

e fund. 


King’s 





The work on the North Sea Baltic Canal is being pushed 
with great energy, and nightwork has now been intro- 
duced in various places. e light is produced by large 
torches, which are placed at rather more than 100 ft. 
intervals. The work is now being rapidly advanced in the 
direction of the sluice at Burg, and at Kattenstieg 1000 
cubic metres are dug per day. At Kudensee a large 
dredger has already been at work for several weeks, and 
experimental digging has been carried to a considerable 
depth. At the top are 1 ft. to 2 ft. soft clay, then 2 ft. to 
3 ft. peat, then 1ft. sand and clay mixed, after which 
comes a layer of 14ft. to 15ft. quicksand. Both bricks 
and stone are used, and they are being lightered as far as 
Kudensee. The price for bricks is 2/. per 1000; the wages 
paid are 3s. 2d. for earth labourers and 4s. 6d. for the men 
engaged on the lighters. 


In an article on the transmission of power by ropes the 
Moniteur Industriel states that the pulleys should be not 
less than 35 times the thickness of the ropes in diameter, 
and the distance apart of the shafts, to which power is to 
be transmitted, not less than about 20 ft. The speed of 
the rope may be as high as 5000 ft. per minute, as_ the 
efficiency of the system increases with the speed. White 
ropes not tarred have, it states, a strength of 5 to 9 kilo- 
grammes per square millimetre, though this is obviously 
a misprint, and the effective area may be taken as .9 of 
that of the circumscribing circle. Ropes have been known 
to last ten years when not overworked, but on an average 
their life may be taken as from three to five years. The 
splicing of the ropes is very important, as when this is 
made of a considerable length the durability of the rope 
is much increased. 


The first ordinary meeting of the Civil and Mechanical 
Engineers’ Society for the new session was held at the 
Westminster Palace Hotel on Wednesday evening, De- 
cember 4, when Mr. Henry Adams, M. Inst. C.E., Pro- 
fessor of Engineering at the City of London College, 
delivered his opening address. After alluding to the 
responsibilities which the presidental chair involved, he 
reviewed the work of the Society during the past year, 
commenting on the papers that had been read before, and 
the works visited by the Society. Amongst these were 
the City and Southwark Subway, the locomotive and 
carriage works of the London and South-Western Rail- 
way Company, and Messrs. Kirkaldy’s testing works and 
museum. The position of the Society financially was 
stated to be sound, and a hope was expressed that the 
roll of members would be largely increased during the 
coming year. 

Writing to the Times Sir John Coode states that during 
the year 1888 the average time occupied by vessels in 
passing through the Suez Canal was 37 hours 57 minutes, 
when the boats in question were not fitted with the 
electric light, and 22 hours 32 minutes for those vessels so 
fitted, which are then able to proceed at night. The 
saving effected in the time of transit is therefore very 
considerable, and the use of the electric light is rapidly 
spreading. During the first three months of the year 
295 vessels thus fitted passed through the canal, but 
during the last three months the number had increased 
to 519. It further appears from Sir John Coode’s letter 
that asin former years the canal has practically been 
maintained by this country, as during 1888, 76.31 per 
cent. of the vessels, and 78.65 per cent. of the tonnage, 
flew the British flag. In 1886, the percentages were 
75.19 per cent. of the vessels, and 78.65 per cent. of the 
tonnage. 


The fifth ordinary meeting of the sixteenth session of 
the Liverpool Engineering Society was held at the Royal 
Institution, Colquitt-street, on Wednesday evening, the 
27th ult., Mr. F. Hudleston, Assoc. M.Inst. C.E., vice- 

resident, in the chair. The principal event on the even- 
ing’s programme was the adjourned discussion of a paper 
read on the 13th ult. b Mr. George Farren, Assoc. 
M. Inst. C.E., entitled ‘‘ The Stability of Earthwork and 
Masonry Dams.” Mr. Farren first gave a brief résumé 
of his paper, and the chairman then opened the dis- 
cussion, which was continued by a large number of the 
members present, the majority of whom dwelt upon the 
advantages of gravity over circular dams. Mr. Charles 
H. Darbishire read some interesting particulars from an 
American source of the mode of construction and cost of 
the Bear Valley dam in America, which had been referred 
to in the paper. The whole of the speakers concurred 
with Mr. Farren in his opinion as to the great stability of 
the Vyrnwy dam. Upon the termination of the dis- 
cussion, Mr. Farren replied to the various points which 

ad been raised. A vote of thanks was afterwards 
unanimously accorded him for his valuable paper. 


A report from the British Legation in Brussels, which 
has just been published, contains an abstract of the 
annual official report of the Belgian Department of Mines. 
The figures refer to the year 1887. For mining purposes 
Belgium is divided into two districts, one comprising 


Hainhault, Brabant, East and West Flanders, with its | P 


centre at Mons, while the second includes Liége (the 
centre), Namur, Luxemburg, Limburg, and Antwerp. 
1887 gave the greatest output of coal of any year; the 
amount was 18,378,624 tons, valued at 5,906,960. The 
number of mines at work was 268. The steady decline in 
the number of mines worked, coupled with the increase 
in the amount of coal extracted, shows that Belgian coal- 
owners are endeavouring to contract their operations 
while _ one the output. There are 2030 engines of 
122,181 horse-power employed in coal-mining, against 
1875 of 106,927 horse-power ten years ago. The average 
output of each miner was 244 tons, or 15 tons more than 
1886—a result due to the absence of strikes during the 
year, and the decreased employment of women, boys, and 
girls underground. The number of workpeople was 100,739 ; 
there is a steady decrease in the number of children 





underground, the decrease in the five years 1883 to 1889 
being 59 per cent. in girls and 10 per cent. in boys. The 
employment of women decreased in the same period by 
38 per cent. The figures show that the number of women, 
boys, and girls employed above ground has not sensibly 
varied in the same period. 90 collieries were work 
at a profit and 50 at a loss. All the other Belgian 
mines—tin, lead, iron, and zinc—show a serious decrease 
during the past ten years. The figures are as follows: 
Zine, 1878, 45,293 tons ; 1887, 20,879 tons. Lead, 13,477 
and 548 tons for the same years respectively; iron pyrites, 
21,721 and 3490 tons ; washed iron, 207,157 and 185,186 
tons. There were 198 accidents, 303 persons being killed 
and 80 seriously wounded. 


The following Table is given by the Boston Journal of 
Commerce as showing the prices paid at various points 
in the United States for 2000 candle-power arc lights, all 
night schedule. The data are from statements furnished 
the city council of Cincinnati, pending an ordinance re- 
garding the stringing of wires in that city. 

Messheret Priceof Light 


per Year. 


Lights. dols. 
Albany, N.Y. wis bee 481 182.50 
Rochester, N.Y. ... ee 252 104.50 
Kansas City, Mo. ... a 60 200.00 
Salem, Mass. a an 160 164.25 
Hoboken, N.J. ... isa 10 146.00 
Manchester, N.H.... one 235 156.95 
Fargo, Dak.... ged ass 25 240.00 
Newark, N.J. a a 81 146.00 
Dayton, O. ... pe a 122 150.00 
Akron,O. |... 171 151.48 
Kalamazoo, Mich. ... ea 128 182.50 
Springfield, Ill. ... oe 100 137.50 
Boston, Mass. <a nes 700 237.50 
Des Moines, Iowa ... ts 88 141.60 
Texarkana, Ark. ... he 18 160.00 
Grand Rapids, Mich. _... 110 140.00 
Washington D.C... 4 350 182.50 
Camden,N.J.  .. .. 85 146.00 
Plymouth, Penn. ... ea 12 146.00 
Duluth, Minn. pa aaa 180 127.00 
Scranton, Penn. _... $54 322 73.00 
Binghampton, N.Y. “a 100 140.00 
Syracuse, N.Y. ... saa 300 144.00 
Fall River, Mass. ... PH 50 180.00 
Philadelphia, Penn. ne 133 200.75 
Aspen, Col.... wad as 16 216.00 
Montgomery, Ala.... qe 100 155.18 
East Saginaw, Mich. aes 120 140.00 
Brooklyn, a: .. 1100 182.50 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
capital attendance on "Change and inquiries were good 
for all classes of material, but only a small amount of 
business was done. As has been the case for some time 
past prompt iron was very scarce, and it was rather 
difficult to obtain a quotation for immediate delivery of 
No. 3 g.m.b. Cleveland pig iron. It was reported that 
this quality had changed hands for December delivery at 
61s., and that this was the quotation for prompt delivery, 
but sellers could not be induced to do business at anything 
like this figure. No. 1 Cleveland pig was 63s., and grey forge 
and foundry 60s. Middlesbrough No. 3 warrants closed 
at 60s. 6d., having dropped considerably on the previous 
day. It was generally thought that the great excitement 
was over, and that we were about to have some legitimate 
business, but to-day speculators have again been at work, 
and Middlesbrough No. 3 warrants have advanced to 
65s. cash buyers, with sellers unwilling to part under 
66s. Producers are certainly as busy as possible, and 
many of them are very chary of booking fresh orders 
until affairs are more settled. The cost of production has 
greatly increased, and makers are sanguine of prices not 
only being fully maintained, but further advancing, as 
they point out that next year it will be imposible to 
produce No. 3 g.m.b. Cleveland pig iron at anything 
under 60s. per ton. 


The Make and Disposal of Pig-Iron in Cleveland, — 
On Tuesday the Cleveland Ironmasters’ Association 
issued from their offices at Middlesbrough their usual 
monthly returns showing the make and disposal of pig 
iron during November. The returns are very satisfactory 
and have undoubtedly had a beneficial effect upon the 
staple industry. Two furnaces have been dismantled 
during the past month. The statistics show that of 153 
blast furnaces built, 103 have been in operation and have 
produced 232,207 tons of pig iron, being a decrease of 5965 
tons on October. The total stocks at the end of November 
amounted to 239,888 tons of pig iron, being a decrease on the 
revious month of no less than 14,381 tons, notwithstand- 
ing the fact that Messrs. Connal and Co.’s Middlesbrough 
store has increased by 9545 tons. During the month of 
November shipments have been very good, reaching 
78,650 tons. This is a decrease of 32,556 tons on the 
previous month, but as compared with November last 
year it is an increase of 30,753 tons. 


Manufactured Iron and Stecl.—The manufactured iron 
trade is steady and inquiries are pretty numerous, but 
few new orders come to hand. Producers are practically 
independent of the market just now, most of them bein 
sufficiently supplied with contracts to keep them in ful 
swing for many months. Common bars are quoted 8/. 5s., 
best bars 8/. 15s., ship angles 8/., and ship-plates 8J. 5s., 
all less 24 per cent. discount for cash. Steel makers con- 
tinue very active, and quotations are fully maintained. 
Rails are 61. 17s, 6d. to 7/., and ship-plates 8/. 15s, 
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PASCALL v. TOOPE. 
Court of Appeal, November 27, 1889. 
Brrore Bowen Anp Fry, L.JJ. 

In this action, which was for the infringement of the 
plaintiff’s patent, the defendants, who were the ap- 

vellants, moved to set aside an order of Mr. Justice 

ekewich, whereby he ordered the defendants to file a 
better answer to certain interrogatories which had been 
administered by the plaintiffs. These interrogatories had 
reference to a general user alleged in the fifth paragraph 
of the defendant’s particulars of objections, which para- 
graph was as follows: 

“That the means described in the plaintiff’s specifica- 
tion for constructing evaporating and propagating pans 
in connection with hot-water pipes of greenhouses and 
conservatories, had been in ordinary and common use for 
the purpose of forcing plants, seeds, and flowers by 
gardeners, horticulturists, and private individuals in this 
country for forty years before the date of the said Letters 
Patent.” 

An order for further particulars of objections had been 
made, and upon. this further particulars had been de- 
livered. The paragraph of such further particulars which 
related to the above, was as follows: 

‘*The nature of the user relied on by the defendant is 
the combination of hot-water pipes and a propagating 
pan, in which the latter is acod over the former sub- 
stantially in the manner described by the plaintiff.” 

The information required as to the alleged anticipation 
being still defective, and too general to be of any use, 
interrogatories were administered by the plaintiff as 
follows : 

1. ** Do you know of any use within this realm prior to 
the date of the plaintiff’s patent of any oud ansec: 
rating and propagating pans consisting of a separate 
movable pan shaped to use on or fit over the hot-water 
pipes of a hot-house, and provided with a perforated 
‘ones shaped to fit within or on the top of the said pan and 
laving a passage or funnel from the one an to provide 
for the introduction of water and to et the exit of 
superfluous moisture ? 

2. “If sostate by way of example of the common use on 
which you rely, where, and by me. tet and at what address 
any such pan was used prior to the date of the said 
patent. 

3. “State further whether any such pan made prior to 
the date of the patent is now in existence, and if so, where. 

4. “State further whether any such pan or pans made 
prior to the date of the patent is or are in your possession 
or power or under your control. 

5. “Tf you rely on the use in this realm prior to the date 
of the patent, of any pans or class or classes of pans not 
corresponding with the description given in the Ist 
interrogatory, but which you allege to be substantially 
the same, state in what particular such pans or class or 
classes of pans differ from or fail to answer such descrip- 
tion and give with reference to such pans or class or classes 
of pans the information required by the 2nd, 3rd, and 4th 
interrogatories.” 

The answer to the 1st interrogatory was in the negative. 
The answer to the 5th was as follows : 

**Nosuch propagating pans are in my possession, power, 
or under my control, I decline to answer the remainder 
of the interrogatory on the ground that the particulars of 
objections and further particulars of objections have been 
delivered, which amply describe the alleged differences.” 

A summons for a farther and better answer to the 5th 
and 2nd and 8rd interrogatory was taken out. It was 
argued before the emanelt judge on behalf of the defen- 
dants that further information should not be sought by 
interrogatories, but by further particulars of objections, 
but Mr. Justice Kekewich made an order for further and 
better answer as required. 

Defendants appealed to the Court of Appeal, Mr. R. 
W. Wallace appearing for the defendants (appellants) and 
Mr. W. R. Bousfield for the plaintiffs (respondents). The 
Court of Appeal expressed strongly the opinion that the 
interrogatories were perfectly proper and ought to be 
answered, and dismissed the appeal with cost without 
calling upon the plaintiff’s counsel. 


RoLuInG Stock ON THE NORTHERN Pactric RAILROAD.— 
The Northern Pacific Railroad Company has ordered 3000 
freight cars to be delivered next month. Of this number 
2000 are box cars and the rest fiat, coal, refrigerator, and 
beer cars. Fifteen hundred of the box cars are to be 
delivered within ten days. The company proposes to 
keep on ordering until it has been furnished with 25,000 
cars. It has purchased 75 new locomotives, which are to 
be delivered at once. 





AMERICAN BripGe Buitpine.—A model representing a 
bridge designed by Mr. Gustav Lillienthal to span the 
North River between New York and Jersey City is being 
executed by Mr. Urpan Mahrer, of Pittsburg. The 
model is built of brass, in small sections from } in. to 
3 in. in length, There are over 15,000 pieces, requiring 
the most delicate handling. The model ts constructed on 
a scale of ,y in. to the foot, and it is perfect in every 
detail, including the towers, the road bed, the railway 
lines, the cables, and the cars passing over it. A steel 
bridge carrying the Illinois Central Railroad across the 
Ohio at Cairo, has been opened by a test of nine heavy 
Mogul locomotives coupled together, having an aggregate 
weight of 700 tons. By the completion of the bridge the 
Illinois Central has now an unbroken line from Chicago 
to New Orleans, 915 miles long, and the delays and un- 
certainties of transfer by ferry across the river are 
obviated. The bridge is nearly four miles in length, 
including the approaches. The steel portion is 2} miles 


long, with two channel spans 500 ft. each, and others 
400 ft. each. Work was commenced in June, 1887, 








THE TROTTER CURVE KANGER. 

ON the opposite page we illustrate a most ingenious 
little instrument designed by Mr. A. P. Trotter, of 28, 
Victoria-street, S.W., and manufactured by Messrs. 
Elliott Brothers, St. Martin’s-lane, London. The 
instrument, which is shown in perspective in Fig. 1, 
is intended to perform all the operations of curve- 
ranging without, in most cases, requiring any calcula- 
tion whatever to be made by the operator ; as the 
chord, arc, versin., and many other quantities can be 
read direct from the scales with which the instrument 
is provided. The instrument is based on Euclid, III., 
Prop. 21, where it is proved that the angle in the 
segment of a circle is constant, and the instrument 
itself is a modification of the ordinary sextant. 

At A, Fig. 1, is a mirror, only the upper half of 
which is silvered. This mirror moves with the upper 
scale, and is provided with a vertical cross-line. The 
figure of the curved edge of the upper scale is a polar 
curve, whose equation is, 


r=atb sin 2 6, 


where a is the distance from the zero graduation to 
the axis of the mirror, and b is the length of the scale 
from zero to 2, and @ the inclination of the mirror. At 
B isan eye-piece. Suppose then it is intended to range 
a curve between the points A B, Fig.6. Then A and B 
being given, the curve connecting the two is determined 
by any one of the following seven quantities, all of which 
can be obtained from the scales of the instrument. The 
radius X B, the length of the are AC DEB, the 
versin. D K, the angle at the centre A X B, the angle 
F A B between the chord and a tangent, the angle 
A OB, between the tangents or the tangential angle 
OAB. If the radius is chosen, say 10 chains, then the 


ratio of chord to radius is —? = 1.5. Then the gra- 
duated edge of the curved limb is set to cut the 
centre line engraved on the body of the instrument 
(marked ratio of chord to radius) at 1.5, and clamped 
in this position by a thumb-screw provided for the 
purpose, being finally adjusted exactly by a tangent 
screw in the usual way. Letany position such as C be 
taken up and the instrument held in the hand, then if 
the point C is on the curve, both A and B can be seen 
simultaneously through the eye-piece of the instrument, 
one point by reflection and the other by direct vision. 
If the two stations cannot both be seen, the operator 
moves to the right or left until this is the case, and the 
staves at A and B are both superimposed on the cross- 
line of the mirror. In this way any number of points 
in the curve can be fixed as the observer moves from 
A and B, and on arriving at this part the tangent is 
also obtained, and a ranging rod can be set up at any 
convenient distance to mark this. To find the length 
of the arc from A to B, it is only necessary to 
multiply the radius by a number engraved on the back 
of the instrument where the slanting edge of the body 
cuts a scale-marked arc. Fig. 4 shows all the elements 
of a curve that can be obtained either by direct read- 
ing from the scales of the instrument or by simple 
arithmetical calculation. These are : 


Radius AO=1 
Chord A B read direct on scale 
ArcA FB s = 


Versin. F H = a 

Angle ACB _e,, a left to right. 
” KAB ” ” a ” 
> aeoB  . i right to left. 


GAB=} AOB 
A GB=180- A OB 
» OAB=EA B-90 


Distance GF=4A4?_yy 


HO 


Again, in Fig. 5, to find the distance from the in- 
tersection of the tangents to the middle point of the 
curve, take the square of EF B (half the chord E F), and 
divide it by AB (the radius minus the versed sine). 
This gives the distance C B, from which the versed 
sine may be subtracted to give the distance C D re- 
quired. Or, 

BE 
<a = ». 
BA BD=CI 

Suppose it is required to set out a tangent to any 
given arc. Let A, Fig. 7, be this point. Then set up 
rods at C and B, any two other points in the curve, 
and take a position at C, and adjust the instrument 
till A and B are superimposed on the cross-line. Then 
moving back to A, observe B by direct vision and set 
up a rod at D in the line of sight by reflection. Then 
D A is the tangent required. 

Suppose that a line composed of arcs and straight 
lines is required, such as A B C D E, Fig. 8, and with 
the length shown range a tangent from A and measure 
5 chains in the direction of B. Let B C = 8.6 chains, 
then set the instrument to ratio of arc to radius of 
= .43, and with this range curve BC. Then at 


C, set the instrument to ratio of = = .743, the 
5 


numerator being length of are C D, and range the curve 








C D, and from D the tangent can be obtained as pre- 
viously described. 

As another case, Fig. 9, suppose the angle between 
the tangents, and the middle point of the curve given. 
Then subtract the angle from 180, and the difference 
= the angle at centre of curve. Thus suppose the 
given angle is 56, then angle at centre = 124 deg. 
Take half this = 62 deg. and set the instrument at this 
point of the graduated edge using the upper row of 
figures. Then walk along the tangent till a rod A set 
up somewhere in the tangent is seen by reflection 
superimposed with the point B on the cross-line of 
the mirror. The position of the instrument then marks 
the point C where the tangent meets the curve. Then 
proceeding with the instrument to B set the limb at 
124 deg. and sight C by reflection. Where the line of 
direct vision cuts the other tangent, is then the point 
of contact with the curve which can then be ranged as 
previously described. 

If three points of the curve are given, as in Fig. 10, 
and all are accessible, set up rods at A and C, and at B 
place both on the cross-line, and then range the curve 
with the angle so obtained. If, however, asin Fig. 11, 
an obstacle intervenes between A and E, it will not be 
possible to set out in this way more of the curve than 
the are BC D. When, however, the points B and D 
are obtained, the rest can be set out by taking a new 
angle at B, ase.g., the angle A B D, and completing the 
are between A B with this. 

As a final case, suppose no data whatever are given, 
as in the surveys for a colonial railway, where no 
previous surveys are in existence. Let Fig. 12 repre- 
sent such a case, and suppose the surveyor has 
arrived at the point A, and there finds obstacles 
which render a detiection of the line necessary. All 
that it is necessary for him to do in such a case is to 
select a number of points B C D E F, which will carry 
his line clear of the obstacles, and then these curves 
can be filled in with the instrument and be either fully 
marked out, or their tangent points alone fixed on the 
ground, in which case the radii and lengths of the ares 
would be recorded after reference to the instrument. 
It should be observed that, though the instrument is 
not intended to replace the theodolite in very accurate 
surveying, it nevertheless has one very great advantage 
over the older instrument, in that errors made by it are 
not cumulative, and no assistants, chain, or tables are 
required as is the case when curves are set out by the 
method of tangential angles with the theodolite. 








INDUSTRIAL NOTES. 

THE month of December opens with some uncer- 
tainty, and something approaching to uneasiness, in 
the iron and coal trades. In the iron trades the 
cause of uneasiness is to be found in the ‘‘ markets” 
for the raw material, the speculators running up and 
bearing down prices in a way not easily comprehen- 
sible to the uninitiated. Amid all the fluctuations in 
price, however, one fact stands out prominently, 
namely, that prices have an upward tendency in all 
cases, and the prospects favour a still higher level of 
prices all round. Indeed this is inevitable, for there is 
a great demand for iron in Germany, Belgium, and 
France, and there is a comparative scarcity in some 
kinds of iron, and in some descriptions of finished iron 
materials and goods. 





The operation of the new sliding scale, as adopted by 
the Midland Wages Board, has resulted in a further 
advance of 3d. per ton to the puddlers, and of 24 per 
cent. to the tonnage men throughout the districts con- 
nected with the Board. The a takes place from 
Monday last, the 2nd inst., and will continue to the 
end of the present year. As this advance is based 
upon the prices ruling in September and October, the 
epee | is that a further substantial advance will 
ollow in January, based upon the prices realised in 
November and December. As a natural result the 
men are more than ever satisfied with the working of 
the new scale, and no threats are heard of any seces- 
sion from the Board on the part of the men. 

A similar advance is reported from the Northern 
Board of Conciliation and Arbitration in all the dis- 
tricts governed by the Board. The advance is 3d. per 
ton on puddling, and 24 per cent. on the wages of all 
the millmen and forgemen, to take effect from Monday 
last, the 2nd inst. The output, as certified by the 
returns, showed that there was an increase of 7000 
tons, the total being 60,000 tons, while the average 
increase in price was 3s. lld. per ton. The rise in 
wages under these sliding scales is taking place 
silently, surely, and without dispute in the iron- 
workers’ wages, and even without friction on the part 
of those connected with these wages boards of concilia- 
tion and arbitration. 





In the Sheffield and Rotherham district trade still 
continues brisk in all branches. In the iron and steel 
branches the men are busily organising with the view 
of demanding an increase in wages, and it is not im- 

robable that early in the new year there will be a stir 
in some departments of industry in the district. A 
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TROTTERS CURVE RANGER. 
(For Description, see opposite Page.) 






strike has taken place in the Siemens steel department 
of Messrs. Jessop’s works. It is alleged to have taken 
place in consequence of some union men being dis- 
charged. The non-union men thereupon joined the 
union men, and both are now on strike. The gas- 
workers at the Rotherham Gas Works have memo- 
rialised for an advance in wages, the claim, therefore, 
being now before the directors. It is expected that 
the company will concede, generally, the claims of the 
men. 

In the West Bromwich district the ironworkers are 
organising with the view of joining the Midland 
Wages Board. The men in the Bromford district 
complain that the puddlers work twelve hours, in some 
cases thirteen hours per day. Some six lodges have 
been formed in the district within the last three weeks. 
Meetings are also being held in other parts of the dis- 
trict. In this work of organisation the men have the 
countenance and support of the masters generally, as 
there is a strong desire that all the iron works shall 
be affiliated to the Midland Wages Board. 





In the Cleveland district trade is unusually brisk 
and the men are busily engaged in perfecting their 
organisations in order ‘‘to take full advantage of the 
growing prosperity in the iron and coal trades.” The 
quarrymen some time since demanded a 15 per cent. 
advance ; the employers at first refused, and a strike 
was threatened. They have now offered 12} per cent. 
advance, which offer has been accepted by the men. A 
strike is thus averted. The blast furnacemen are 
engaged in extending their organisation to other dis- 
tricts, and many meetings have recently been held with 
that object. In the Salop district it is stated that the 
men are only paid for two shifts for a ‘‘long turn,” 
whereas in the Cleveland district they are paid for three 
shifts for the same ‘‘long turn.” The enginemen and 
firemen have agreed to form an ‘‘ Amalgamated Society 
of Enginemen, Cranemen, Boilermen, and Firemen,” 
with branches throughout the district. The National 
Labour Federation is also extending its organisation 
throughout this district ; there are pb established 
eight new branches, with a total membership of 1200. 
The quietude which at present reigns over the district, 
as regards labour disputes, is not the quietude of 
inaction, it is rather the quietude of preparation, for 
all classes of workmen are organising. 





The coalowners of the country have resolved to 
strenuously resist the eight hours’ movement. At» 
general meeting of the colliery proprietors of the whole 
country, held at the Westminster Palace Hotel, this 
attitude of resistance was determined upon. The 
grounds upon which the resolution was arrived at, are 
stated to be the serious increase in the cost of working, 
which would tend to an artificial scarcity of coal, to 
the injury of masters and men, and to the prejudice of 
the trade of the country. If the miners persist in the 
demand, the result will probably be a tremendous 
labour battle, in which the whole mining industry will 
be involved. If the men determine to take the coal- 
owners singly, or in districts, possibly there will be a 
great lock-out in several counties. But the chances 
are that prudent counsels will prevail, and that a con- 
flict will be averted. 

The miners’ conference, just concluded at Newport, 
did not eventuate in perfect accord on the eight hours’ 

uestion. The differences of opinion were so great 
that the subject is referred back to the districts for 
further consideration. There was much greater 
unanimity on the question of wages, for on a ballot 





being taken, 111 voted in favour of an advance of 
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10 per cent., while 44 remained neutral. It is propose 
that notices shall be given in, to terminate with the 
present year, for an advance of 10 percent. Mean- 
while, action will probably be taken in South Wales, 
unless some arrangements can be made. 

The Yorkshire coalowners have virtually conceded 
the terms demanded by the miners of 10 per cent. 
advance, to take effect in the beginning of the new 
year, but they couple with this concession, as a condi- 
tion, that, for the ensuing six months, no further rise 
shall be demanded, while the employers on their part, 
promise to make no reduction if the price of coal goes 
down. There is, indeed, little prospect of a decline in 
prices; the chances are that there will be a further 
advance in the early months of 1890. The proposition 
of the coalowners is to be laid before the men, with the 
promise that the delegates will recommend its adoption. 

In the Bristol and Somersetshire coalfields there are 
indications of another strike being inevitable. The 
recent strike has left some ill-feeling behind, so that 
on neither side is there any disposition to make con- 
cessions. The men in the district have voted for an 
eight-hours’ day almost unanimously. 

In Derbyshire both sides seem to be preparing for a 
battle. The men are determined, it is said, to try for 
the eight hours; the masters are equally determined 
to resist it. The latter are not prepared to concede 
the 10 per cent. advance even, but the decision of 
Yorkshire might cause them to reconsider this point. 
The increased demand for household coal will also 
doubtless influence the ultimate decision of the 
employers. 

The Durham coalowners have provisionally agreed 
to give a further advance of 10 per cent., in lieu of the 
15 per cent. demanded by the miners ; but they declare 
that it will be in anticipation of a further advance in 
the price of coal, and not as a result of higher prices 
already obtained. The advance, if accepted, will be 
given to all, irrespective of the class of work in which 
the men are engaged. If this offer be accepted it will 
= settle the wages question for some months at 
east, 

In Notts the banksmen and boys have gained 5 per 
cent. advance at the Hucknall collieries, while a price 
list and other concessions have been arranged and 
agreed to. The men adhere to their demand for an 
eight hours’ day throughout the country, as voted in 
the earlier part of the present year. 

In Staffordshire the men are pretty generally in 
favour of an eight hours’ day, but at present they are 
rather looking to an increase in wages, 

In Wales there is not any general unanimity as re- 
gards the eight hours’ day, nor are the men quite united 
as regards the sliding scale. Whether the recent con- 
ference will eventuate in any cordial agreement or not 
is a question which can be only solved by time. The 
long depression in trade caused wages to be low ; with 
the present upward tendency the men are anxious to 
make up for lost time. 

In Scotland the Lothian miners are moving for a 
further advance of 11 per cent. A meeting is being 
arranged between the delegates and the coalowners, In 
Lanarkshire the demand is for 6d. per day advance, In 
Fifeshire for 15 per cent. advance, and ‘‘ general regu- 
lations ” at all the collieries. 





In the Glasgow district there is a strike and lock- 
out among the engineers, some 1200 men being idle. 
The masters have offered jd. per hour advance and a 
further }d. on January Ist, but the men claim 4d. per 
hour, About eighteen firms have already ph thw 
the demands of the men. 


A great strike of dockers has taken place at Bristol, 
some 7000 men being involved in it. The movement 
is against foreign crews being allowed to place the 
cargoes over the ship sides in unloading. It appears 
that this is a general custom at all ports, and that 
this is the first time that a strike has been orga- 
nised against it. The dockers got an advance of 
wages a short time since at this port. 

The Silvertown strike not only continues, but it is 
spreading. The London trades have determined to 
render aid to the men and women on strike, so that 
the suffering will be to some extent alleviated. The 
Home Secretary has been appealed to as regards the 
conduct of the police on the 19th inst., but he declares 
that the police were not to blarie in the matter. 








HORIZONTAL RADIAL DRILL. 

We illustrate on page 670 a horizontal radial drill 
constructed by tbe Britannia Company, of Colchester, 
for drilling horizontal holes, such as those in the 
flanges of long pipes, and others which occur in the 
sides of machine frames. For one setting of the article 
the drill can cover a comparatively large area, as the 
slide can be moved along the arm 3 ft. 8 in., while the 
arm itself, which is counterbalanced, can be turned 
through a very considerable “sateen of a circle, that is, 
from the floor level on one side to the same position on 
the other side. The rotation of the slide is effected by 





means of the worm and wormwheel shown, the latter 
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being fixed on a horizontal bush through which the 
driving shaft passes. On this shaft is a cone pulley 
with four steps of 24 in. width, varying from 
4} in. to 10 in. in diameter. The motion is trans- 
mitted by bevel gear to a shaft 14 in. in diameter, 
which in the illustration is shown in the vertical posi- 
tion. This shaft slides backwards and forwards with 
the saddle, and drives the drill spindle through bevel 
gear. The spindle is of steel, 14 in. in diameter, and 
will drill a hole 14 in. in diameter by 9 in. deep, 
4 ft. 6 in. from the centre of the machine. The feed 
ra ee with three speeds ; there is alsoa hand 
eed. 

The table has planed slots on the top and one side, 
and carries two Y blocks for holding pipes up to 24 in. 
in diameter. Itis 3 ft. high by 3 ft. wide, by 4 ft. 
long. The weight of the machine is about 24 tons. 








THE ECONOMICAL FIRING OF BOILERS,* 
By Mr. W. J. Brrp. 


Some time ago the writer was afforded the opportunity 
of making a long series of experiments on boiler firing at 
the Wingate Grange Colliery, County Durham. In con- 
junction with Mr. W. Armstrong, Jun., the manager of 
that colliery, a paper descriptive of these experiments was 
read at the August meeting of the North of England 
Institute of Mining and Mechanical Engineers. Having 
been given to understand that your Institute would take 
a lively interest in the question, it has afforded the writer 
much gratification to be present on this occasion, and to 
have the honour of contributing a paper to your Transac- 
tions. 

The original object of the experiments at Wingate 
Colliery was to test thoroughly the comparative ad- 
vantages of mechanical stoking and hand-firing before 
fitting up a series of Henderson’s mechanical stoker and 
self-cleaning bars, on a range of Lancashire boilers. The 
results, as will be hereafter seen, were sufficiently satis- 
factory, and the experiments were extended, inquiring 
into every circumstance affecting boiler firing as far as 
the colliery plant would allow. 

All the evaporative tests (at Wingate Colliery) were 
made of 48 hours’ duration. This is much longer than 
the usual period, but it was adopted with a view of show- 
ing results obtained under ordinary working conditions of 
colliery practice. In the case of the Lancashire boilers 
the ordinary working pressure was 35 1b., from 6 a.m, to 
6 p.m. ; and 60 1b, from 6 p.m. to6 a.m. In the case of 
the egg-ended boilers, however, 35 lb. was the ordinary 
working pressure day and night. 

The condition and size of the fires, of course, had to be 
the same at the end of the test as at the commencement, 
and this is a matter which personal judgment alone can 
decide. Any error in such an estimate may be important 
in short tests, but becomes insignificant in long tests of 
48 hours. 

The amount of coals burnt and ashes left were ascer- 
tained by careful weighing A Siemens water meter was 
fixed on the feed water pipe to record the amount evapo- 
rated. Its accuracy was tested at intervals by comparison 
with a tank of known capacity. Care, of course, was taken 
that the water level was the same at the end of each test 
as at the commencement. 

The weight of water evaporated is frequently computed 
by taking 10 lb.=1 gallon, irrespective of the tempera- 
ture of the feed. This may lead to serious errors in hot- 
water feeds, as is shown by Table I., which gives the true 
number of pounds in one gallon of water at various tem- 
peratures, 














TABLE I. 
| | 

Tem- Pounds | Tem- | Pounds | Tem- | Pounds 
perature. per Gallon’ perature. per Gallon, perature. |per Gallon 
deg. Fahr. deg. Fahr. deg. Fahr 

32 10.0137 112 9.9149 192 9.6735 

42 10.0147 122 9.8898 | 202 9.6364 

f2 10,0100 132 9.8648 | 212 9.5994 

62 10.0000 142 9.8367 | 222 9.5594 

72 9.9889 152 9.8067 232 9.5190 

82 9.97389 162 9.7756 | 242 9.4775 

92 9.9559 172 9.7430 | 252 9.4354 

102 9.9359 182 262 9.3919 


9.7095 | 


The feed water for the Lancashire boiler was heated in a 
Twibell’s economiser, placed at the end of the main flue ; 
that for the egg-ended 
the engines. The temperatures were taken by thermo- 
meters screwed into the feed pipes. 

The apparent duty is simply calculated by dividin 
the weight of water evaporated by the weight of fuel 
burnt ; but the variations in the temperature of the feed 
water and of evaporation require reduction to one 
common standard to ascertain the corrected duty. The 
standard adopted, in accordance with the usual practice, 
was 212 deg. temperature feed water and 212 deg. tem- 
perature of evaporation, the correction being made by the 
following formula : 

Let 
CD = corrected duty. 


AD = apparent duty. 
T = temperature of evaporation in deg. Fahr. (de- 
duced from steam pressure), 
t = temperature of feed water in deg, Fahr. 


L= latent heat of steam at 212 deg. Fahr. 


(= 966 deg.) 
Then 
CD = AD x [1081.4 + (.305 x T)] - (¢ — 32) 


L 





~* Paper read before the South Staffordshire Institute 
of Iron and Steel Works Managers. 


ilers, by the exhaust steam from | ¢ 


The corrected duty is used as the proper standard of 
comparison, 

The rate of fuel combustion is shown per square foot 
of firegrate surface per hour in Table IT. 

The cost of evaporation of 1000 gallons of water is also 
shown. The standard temperature of the water is taken 
at 62 deg. Fahr., and the quantities corrected accordingly. 

The first series of tests were made in a Seoandice 
boiler 28 ft. by 7 ft. 6 in. Three 48-hour tests were 
made by hand-firing with rough small coal, and two 
with duff coal. The boiler was then fitted up with 
Henderson’s patent mechanical stoker and catieiing 
bars, and a corresponding number of tests made with 
this apparatus, the construction of which is set forth as 
follows : 

The coals are thrown on by means of horizontal circular 
fans revolving in opposite directions towards the furnace, 
The fans are actuated by frictional pulleys attached to 
the driving shaft running under the fan boxes, at the end 
of which is the belt pulley. On the centre driving shaft 
is a wheel, working into a wormwheel, attached to a 
vertical shaft on the top of which is another worm, 
which drives the crushers above the fans. In front of 
these crushers there is a plate worked by a handscrew 
from the outside for regulating the f of fuel, and 
against which any large pieces of coal are broken to the 
proper size before going on to the fire. On the bottom of 
the vertical shaft is another worm and wheel for working 
the furnace bars, which rest on a rocker or cradle of very 
simple construction, by which means half the bars are 
moved up and down vertically, thus breaking the clinker 
and keeping the fire open, while the other half of the 
bars travel backwards and forwards longitudinally, taking 
with them the clinker and refuse from the coal to the back 
of the furnace; the refuse is deposited over the back end 
of the firebars into the combustion chamber, where the 
clinker forms a natural bridge. The clinker and refuse 
is taken out of this chamber, when cold, by opening a 
damper door at the back end, under the bars. The bars 
in each furnace can be thrown out of gear at will by means 
of a thumbscrew attached to the crank in front. By 
means of a clutch the bars can be disconnected entirely 
from the machine, and the bars only left working. The 
firedoors are so constructed that hand-firing can be carried 
on when necessary, which is very useful in case of any- 
thing going wrong with the machine; the bars are then 
still self-cleaned, while the boiler need not be laid off, nor 
the boiler power at all interfered with. 

Comparing the results of mechanical stoking with those 
of hand-firing when using the same kind of fuel, we find 
an increase of duty of 33.3 per cent., with a diminution 
of cost of evaporation of 23 per cent. when small coal is 
used. When duff coal was used, the duty was increased 
35.9 per cent. by mechanical stoking, while the cost of 
evaporation was diminished 24.5 per cent. 

Again, comparing hand-firing with small coal with the 
mechanical stoker with duff coal, the duty is increased 
23.2 per cent., and the cost of evaporation is diminished 
52.4 per cent. ; the cost of fuel being less by 1s. 6d. per 


n. 

The cost of fuel per boiler per annum, based on these 
results, can now be calculated. The year may be assumed 
at 300 working days, which is a pretty close approxima- 
tion to actual practice; the average evaporation under 
mechanical firing is taken as the basis : 


Annual Cost of Fuel per Boiler. 
Fuel. Hand Firing. Mechanical Stoker. Saving 
£ 6..0, ©. 62d. £ s.| 


8. d. 
Smallat3 6 360 32 277 85 8214 9 
Duff ,~2 0 245160 185 13 1 60 211 


The annual saving of fuel per boiler, when small coal is 
used, is thus 82/. 14s. 9d., or about 90 per cent. per annum 
on the cost of the apparatus. If, however, the hand 
firing with small coal is compared with the mechanical 
firing with duff coal, the saving is much greater, amount- 
ing to 1741. 10s. 1d.’ per annum. 

To determine in what degree ea:h part of the me- 
chanical stoker contributed to the reiaarkable increase of 
duty, a test was made on the Lancashire boiler with the 
Henderson movable bars only, the coal being stoked by 
hand. The results were as follows : 


Coals burnt 23,772 Ib. (in 48 hours). 
Water evaporated _... 17,873 gals. =370 gals, per hour 
Temperature of feed water 122 deg. F. 
Water evaporated 176,313 Ib, 
Apparent ar 7.42 Ib. 

orrected ,, ... i 8.22 ,, or 20 per cent. increase. 
Coal burnt per sq. ft., grate surface, per hour, 19.61 1b. 
Proportion of ashes ... Re me ss 8.1 per ct. 
Value of fuel ... ts si ne ... 838, 6d, per ton. 
Cost of evaporating 1000 gals. of water (at 62° F.) 2s. 1.4d. 


It thus appears that the increase of duty due to the 
bars is 20 per cent. out of the 33.4 per cent. increase 
yielded by the whole apparatus. Accounting out of this 
20 per cent. for the proportion gained by the diminution 
of ashes, the useful effect to the mechanical stoker and 
bars may be thus analysed. 


Per Cent 
Diminution of ashes increases duty 6.0 
Movable furnace bars : as 14.0 
20.0 
Effect of mechanical stoking 13.3 
Total effect of the whole apparatus 33.3 


There is sometimes occasion to take into account dif- 
ferences in the proportion of ashes, and to eliminate that 
varying factor to arrive at any trustworthy comparison 

In these cases a theoretical or adjusted duty is deduced 
‘ from the corrected duty as follows ; 
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TABLE II.—Tests with LANCASHIRE BoILeR AT WINGATR, 
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| 
Rough Small Coal. Duff Coal. i - 
| yee ae ced 
— ~ -~- _— Advantage o 
| Mecha- : 
| Advantage of Advantage of Hand nical | = — 
| + Firing. gt, k toker. 
| Hender- | Stoker. Stoker. Rout oker, 
| son | Hana- | Hender- Smal | with 
| Hand | Mecha- | ~~ | Firing, [800 Me-|- Coal. | Duf 
== | Firing.| nical P : &- |chanical | — | Comm ' : 
| | : roportion | Stoker. Proportion Proportion 
| Stoker. | per Cent. : *| per Cent. | | per Cent. 
Bi 2eet A ae A See) > 
| | In | De Aver. Aver- | In De- | Aver Aver In In 
jAverage| Average. crease crease age. age. jcrease crease; age. age. (crease crease 
Coal burnt ae ..  Ib.| 22,582 | 23,263 3.0 22,708 | 27,468 | 21.0 | .. | 22,582 27,468 | 21.6 
Water evaporated “s -. gals.| 14,733 19,468 | 32.1 13,160 | 20,919 | 59.0 as 14,733 20,919 42.0 
i ‘ equivalent per H | | | | | 
hour... a - -. gals.) 307 405 | 32.1 274 436 | 59.0 oo | 307 436 | 42.0 
Temperature of feed water (average) | | | | | 
deg. Fahr.| 165 | 134 ae 49 121 | 165 121 | 43.8 
Water evaporated os an Ib. | 143,882 | 191,939 | 33.4 129,175 | 206,939 2 143,882 206,939 | 18.2 
Apparent duty .. me << gpl @8e | 25 [Sis 5.69 | 7.53 | 32 | 6.87 7.53 | 23.2 | 
Corrected ee es ee Pe 6.85 | 9.13 | 33.3 6.21 | 8.44 9 6.85 8.44 | 71.2 | 
Coal burnt per square foot grate sur-| | | | | | | 
face per hour .. be a Ib.} 13.24 19.19 45.0 wa 13.28 | 22.67 | 70.7 | .. | 18.24 22.67 | .. | 20.4 
Proportion of ashes per cent.| 13.7 | 8.7 | .. | 86.5 | 160 | 10.9 eo. | 339) 389 10.9 | | 42.9 
Value of fuel... as per ton) 3s.6d.| 3s.éd. | .. | .. 2s, 2s. me .. , 3s. 6d. 2s, | 52.4 
Cost of evaporating 1000 gallons of | | | 
water (62 deg. Fahr.).. a . 2s. 5.6d.) 1s. 10.8d. | 23.0 1s. 6.8d. 1s. 2.2d. | 24.5 | 23 5.6d. 1s. 2.2d 
| | | ! 
Firegrate areas; Hand firing .. a “a wa ue 35.64 sq. ft. 
Henderson's mechanical stoker .. ea oa 25.25 4, 


D =corrected duty. 
f =percentage of ashes, 
)}=adjusted or theoretical duty. 


D!= 





100 p. 

A long series of tests were made with egg-ended boilers 
of various lengths, with hand-firing and Jukes’ patent 
fires. Without unduly extending the limits of this paper, 

twould be impossible to give all the details. Some of 
the more important results may be briefly mentioned. 

Comparing a 28-ft. with a 38-ft. boiler, no material dif- 
ference was found in the duty. 

The effect of Jukes’ patent fires, as compared with 
hand-firing, is to afford a theoretical increase of duty of 
about 12 per cent., but in practice this is more than 
counterbalanced by the increase in the proportion of 
unburnt fuel. 

The effect of covering boilers with a good non-conduct- 
ing composition was to increase the duty by 4.1 per cent. 
This figure was checked by a theoretical estimation of the 
heat loss from the uncovered and the covered surfaces, 
which showed a duty increase of 3.7 per cent., which is a 
satisfactory confirmation of the accuracy of the tests. 

Of course the duties in the egg-ended boilers generally 
were considerably less than with the Lancashire boiler. 

e next series of observations made referred to the 
effect of scale in a boiler diminishing its useful effect. 

No. 21 Lancashire boiler was selected for making the 
comparison. Like the others in the range it was 28 ft. 
by 7ft.6in. The inside was cleaned as perfectly as 
possible before the first 48-hour test was made, after 
which the boiler was under steam about seven weeks. 
By this time a scale of #5 in. thickness had accumulated 
in the boiler, and the second 48-hour test was made with 
the following results : 

TaBLE III.—Comparative Tests. 
| 

Clean | Dirty Comparison 

(OR a EEE 
April 2-4, May 21-23, | 

1889. | 1889. |+ P. — Per 

| Cent Cent. 














Coals burnt ‘ce on Ib.| 25,984 | 22,843 oe | 
Water evaporated -. gals.| 18,850 | 15,100 «. | 19 
» equivalent per hour ,, 393 315 oo | AD 
Temp. of feed water deg. F. 121 | 115 ie 
Water evaporated we Ib.| 186,472 | 149,602 19.8 
Apparent duty .. ee 99 7.18 | 6.54 | 89 
Corrected ,, pe ne “ 8.04 7.36 a 3.5 
Theoretical or adjusted duty ,, 9.23 9.09 <a Re 


Coal burnt per square foot grate 
surface per hour ve Ib.| 21.44 18.85 oe | VERE 
Proportion of ashes percent.) 12.9 19.1 
Value of fuel per ton .. --| 33. 6d. 
Cost of evaporating 1000 gallons 
of water.. i ee o.| 28. 21d. 








2s. 4.6d. | 9.6 | 











This comparison has been complicated by the variation 
in the amount of ash. 

The dirty boiler showing a falling off in a corrected 
duty of 8.5 per cent., but Si the respective proportions 
of ash are taken into account the difference is reduced to 
1.5 per cent., which is all that can be attributed to the 
action of ; in. of scale. 

A further series of tests were made on No. 23 Lancashire 
boiler to determine the effect of firebrick work in the 
ae of bridges. Two experimental arrangements of 

rickwork were made. 

A 48-hours’ test with hand-firing and the ordinary 
bridge was made on the No. 23 boiler, beginning May 1, 
1889, after which the arrangements Nos. 1 and 2 were 

urcessively tested with the results shown in Table IV. 

The fixing of the No. 1 bridge diminished the evapora- 
tion 60 gallons an hour, but the saving in fuel was more 
than penn. The adjusted duties are 9.35 Ib. 
with the ordinary bridge, or 9.82 Ib. with the No. 1 new 
bridge, an increase of 5 per cent. At the same time, 


power of the boiler from 347 gallons per hour to 287 
gallons per hour, a loss of 17.3 per cent. 


TABLE IV.—Comparative Hand-Firing Tests. 
a No. 23 Lancashire Boiler. 





| 
Ordinary | Bridge Bridge 
Bridge. inl in 2. 





May 1-3, : 
1389. May 8-10. May 14-16. 


23,968 18,592 22,624 


Coals burnt ae “a Ib. 





Water evaporated .- gals! 16,772 13,780 | 15,964 

» equivalent per hour ,, 347 237 333 
Temp. of feed water = deg. F.| 118 113 109 
Water evaporated ae Ib.| 166,041 136,592 | 158,382 
Apparent duty .. ee ‘sell 6.93 7.35 7.00 
Corrected ,, .. ae ai 7.77 8.28 7.93 
Adjusted ,, a 9.35 9.82 9.83 


Coal burnt per square foot| 


grate surface per hour Ib.|} 15.13 11.74 14.23 
Proportion of ashes percent.| 16.9 15.7 | 19.3 
Value of fuel per ton ..| 3s. 6d, 3s. 6d. | 3s. 6d. 


Cost of evaporating 1000 gals. 


of water .. “a ; 2s. 3.1d. 2s. 1.5d. | 2s. 2.8d. 





Nore.—Fire grate surface in No. 23 boiler=33 square feet. 


The No. 2 arrangement was then designed, with the 
object of securing the 5 per cent. increase of duty, while 
avoiding any marked loss in evaporative power. The 
comparison of the tests then made shows that the 
theoretical duties are 9.35 )]b. in the old bridge, and 
9.83 1b. in the No. 2 new bridge, the increase of duty 
being 5.1 per cent., while the evaporation of 347 gallons 
per hour was diminished merely to 333 gallons per hour, 
or only 4.0 per cent. But for the fact that in the test 
with No. 2 new bridge, the fuel left 19.3 per cent. of ash 
as compared with 16.9 per cent., probably even this small 
decrease of evaporation would not have occurred. 

We may, therefore, take it for granted that an arrange- 
ment of bridges, similar to that of No. 2, to Lancashire 
boilers will increase their duty 5 per cent. without 
materially affecting their evaporative power. 

It may be interesting to give instances of tests made 
with Lancashire boilers, firing hard, i.e., up to 700 gallons 

r boiler per hour hand firing, instead of about 300 as at 
Wingate. The following are two such cases, where the 


carbonic oxide ; and in the second there is an excess of 
oxygen present in the waste gases, 

he volumes of air used per pound of fuel in combus- 
tion, can be determined from the constituent proportions 
of the waste gases in the following manner : 


Let V' be the volume of CO? in the waste gas, 
ru 5) 
V ‘ ” ” co oe ” 
viu pe = oxygen in excess 


143.51=number of cubic feet of air theoretically necessary 
= burn 1 Ib. of coal (Cory’s Welsh coal) to CO*, 
Then: 


v= : ( Vig kn + vm) x 143.51. 


This question has been thoroughly investigated by 
MM. Lagrafel and D'Allest, of Marseilles, to whose 
researches the writer is much indebted. They carried 
out a number of experiments with multitubular boilers, 
taking samples of the waste gases at various points in 
their course, and from their analyses determining the 
proper quantity of air necessary for proper combustion, 
and correcting any excess or deficit that was found to 
exist. They conclude that a supply of air 50 per cent. in 
excess of the quantity necessary for theoretical combus- 
tion gives the best results (with natural draught). 

he writer is about to take part in carrying out a series 
of experiments on this question, the results of which will 
be duly announced after completion. 





CORNISH OR DOUBLE-BEAT PUMP 
VALVES*., 

In the earlier studies of the writer there were few 
»roblems which perplexed him more than to find a satis- 
serves theory for the construction of a double-beat pump 
valve. The text-books were silent on the subject, and 
engineering journals contained only illustrations without 
sutticient data for any analytical investigation. Hence 
he had to gather what facts could be found and attempt 
to formulate a theory. Valves were found with seats 
nearly an inch in width, sometimes flat and sometimes 
bevelled. The unbalanced area was rarely determinable 
and the weight was never given. The possible lift was 
frequently noted, but whether the valve ever reached this 
limit was not recorded. Sometimes valves were known 
to rise with such force as to break the stop provided, and 
then again they would seat with such violence as to 
endanger the safety of the ner 8 There seemed to 
be no intelligent practice on the subject, and the 
problem was evidently one which theory could not 
solve, and the only way was to make something and 
then experiment with weights, springs, and air snifted or 
umped in until something passably good was arrived at. 
The principal features into which the subject appeared to 
divide itself were: 1. The width of seats. 2. The un- 
balanced area. 3. Its weight. 4. Its lift. 5. Its form 


of body. 

The Width of Seat.—What should be the width of a 
valve seat? Theoretically a knife-edge, so that the same 
area should be presented to the water pressure before as 
after it is lifted. Practically only sufficiently wide to 
sustain the pressure brought to bear upon it without 
injury to the metal. Brass should sustain a pressure of 
at least 1000 1b. per square inch of surface with safety and 
permanency. This is less than one-thirtieth of its crush- 
ing strength and only about two-thirds the pressure 
brought upon crank-pin journals. The comparison with 
a revolving journal is not perfect, but if the valve seats 
gently, as it should, 1000 lb. per square inch would not 
seem to be too great. Upon this basis my valve woud 
have less than one-quarter the width of seat of any known 
previous practice. [I knew of no reason why the seat 
should be flat, for it is much more likely to lodge dirt or 
sand than a bevelled one, and the latter would also be 
more conducive to an easy flow of water. 

The Unbalanced Arca.—-With a wide seat it is impos- 
sible to know exactly what the unbalanced area of a valve 
really is. It may be that of either extreme between the 
inside or outside diameters, as indicated in Figs. 1 and 
2, or it may be a yet worse case if the bearing should be 





Henderson bars were applied without stoking apparatus : 


perfect over its entire surface, like Fig. 3, where it may 





Hendon Paper Works, Sunderland. 
Eight-Hour Tests. 


Ford Paper Works, Hylton, near Sunder- 
land (on Two Lancashire Boilers 30 ft. 
by 8 ft. Coupled). 

















—_ | Hand Hender- 
Firing |son Patent 
with Bars with 
| Rough Rough 
Small Small 
Coal. Coal. 
le Ib.| 4,480 6,425 
Water evaporated .. « ae .. gals.| 3,695 6,210 
poe - per hour oa Poe 162 776 
Temperature of feed water p* deg. F. 160 152 
Water evaporated .. a Ib.; 36,144 60,900 
Apparent duty... ee ee oe » | %.07 9.48 
Corrected ,, a “a a te “a 8.77 10.36 
Coal burnt per square foot grate surface per 
hour Re iC aa wa PPR 17 294 
Proportion of ashes ee percent./ 9.0 9.0 
Value of fuel ie = ae ee Pr 6s. 6s. 
Cost of evaporating 1000 gallons of water ..) 3s. 4d. | 2s, 10}d. | 
| } 


| 

| Advantage of Bars. 
Hand Hender- | 
prarenecpeatns | Firing, | son Bars, | 

P . Roug . r 
Proportion per Cent. —— — | Proportion per Cent. 
ae —— | Coal, 24 | Coal, | a 
| Hours. | 12 Hours. | 


Advantage of Bars. 


j j 
Increase. | Decrease. Increase. Decrease. 








43.4 | * 38,962 19,964 
68.1 | ‘ein 33,240 19,250 
68.1 | 1,389 1,604 | 
on} pe 145 150 | 
68.5 | ie 327,656 | 188,894 
17.5 | : 841 | 9.46 12.6 
18.1 | 9.28 | 10.41 12.5 
| | | 

72.5 16.7 233 | 4.0 | 
= 10.0 9.9 } } 

pes 4s. 9d. 4s. 9d. | | 

14.2 2s. 63d. | 28. 3d. : | 110 





A very important consideration in the steam-raising 
power of boilers is the attainment, as far as possible, of 
perfect combustion of the fuel. There can be no doubt 
that in many cases too little or too much air passes 
through the fires. In the first case, the carbon of the 





desirable as the 5 per cent. increase in duty might be, an 


accompanying disadvantage was the fall in evaporative ' 





fuel is not completely Lurnt, and the waste gases contain 


approximate to a vacuum between the faces. Upon the 
supposition of this extreme condition, an illustrative case 














* Abstract of paper read y Mr. A. F, Nagle at the Erie 
meeting of the American Society of Mechanical Engi- 
neers, 
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CONSTRUCTED BY THE 
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will attract attention as the possible explanation for the 
violent and noisy action of many double-beat valves. 
Assume a valve whose lower seat inside diameter is 12 in. 
and upper outside diameter 9 in., width of seats 3 in., 


and a water pressure of 80 Ib. per square inch. We now 


find : 


sq. in. 

The aréa of 13 in. ... ‘3 = .. 182.73 
a te Min. ... i si hy 63.62 
Unbalanced area by outside diameters... 69.11 
Area of 12 in, : » 29090 
rm 10 in. : wok sis ies 78.54 
Unbalanced area by inside diameters ... 34.56 


Seat area 100 per cent. of inside unbalanced 
area, and about 80 x 69.114 34.55=160 lb. pres- 
sure per square inch of surface. 

Extreme pressure required to open the valve, exclusive 
of its weight, is (80 +15) x 69.11+34.56=190 lb. per square 
inch, more than double the static or normal pressure. If 
we assume but a slight air-pocket inside of the valve, in 





HORIZONTAL RADIAL DRILL. 
BRITANNIA COMPANY, ENGINEERS, COLCHESTER. 


(For Description, see Page 668.) 



















of the valve, if free to move, which determined the 
velocity of discharge through it. If the valve is large in 
diameter compared with its lift, so that the velocity of 
approach be so small that it could be ignored, and its form 
of such gentle curves that no violent impingement occurs, 
then it would seem that the weight per square inch of 
unbalanced area must govern the flow or velocity ; for it 
is this weight which is the equivalent of a pressure upon 
the water within the valve which causes the outward 
flow. And if this theory were correct, then the flow 
through it would have the same velocity at any position 
it might be in, and the valve should rise and fall in exact 
proportion to the changing velocity of the plunger. If, 
on the other hand, the valve be of irregular form, very 
light, and the velocity of approach very great, then the 
calculation for its action would be very complicated. 

Its Lift.—This is practically answered in the last sec- 
tion. The velocity being determined by the weight, and 
always the same for the same weight, then its lift would 
naturally adjust itself to the changing speed of the 


which the air will be compressed to this great pressure, is | plunger, so that the requisite water might be supplied to 
it not evident that at the instant of opening the valve | it ordischarged from it. If, for example, a valve weighed 


will be projected upward with great force? Even if we 


do not assume a vacuum to exist between the faces, it is | reasoned t : 
peed | that due to this pressure, or, applying the well-known 
formula : 


still certain that something less than the normal 
must be between the faces, or the valve would be in a 
leaky condition ; and hence there must inevitably be 
required a greater pressure per square inch to start the 
valve than exists outside of it, and this condition is one 
which accounts for the shocks and noise of these valves. 
The Weight of the Valve.—I thought it was the weight 





| 


1 lb. per square inch of its inside unbalanced area, it was 
hat the velocity through the valve would be 


v=8.03 x wth, 
v=12.20 ft. per second. 


The size of the plunger and its velocity and the number 


of valves now determine the lift of each valve, 





eee 





Form of the Valve.—First of all there should be no air- 
pockets, such as are possible in such forms as are shown 
in Figs. 1, 2, or 3. the curves should all be of easy lines 
in order to avoid impact, it being reasoned that flat sur- 
faces, particularly at the upper end of the valve, would 
cause an impact which Would make the valve rise more 
than due to the pressnre produced by the velocity. An 
extreme view would be that if a square elbow, or right- 
angled turn, were made at the upper end, the pressure 
would be double that due to the velocity, comparing 
the effect with the relation of square elbows to easy bends 


in pipes. 

With these theories in mind I constructed the pump 
valves for the high-service pumping engine at Providence, 

The engine is of the vertical compound type, with 

cranks exactly opposite each other (the first instance of 
the kind in this country, I believe, 1874) and geared 1 to 
5, driving two horizontal double-acting plunger pumps. 
For full description of this engine see Franklin Institute 
Journal for September, 1876. The plungers are 17 in. in 
diameter and 4 ft. stroke, and the greatest speed about 
20 revolutions per minute. All the valves were of the 
same size, and only one for each inlet or outlet, and 
that was 12 in, in diameter at the lower seat and 94 in. 
at the upper. The seats were designed to be gin. wide, 
but the seats, not the valves, were actually chamfered 
so that only 4 in. bearing surface remained. 

Fig. 4 is a vertical section of the valve, and Fig. 5 
is a full-size section of the seat . 








The weight was 53.44 Ib. in water, one-third less than 
in the air. Mean net water pressure = 52 Ib. ; lower seat 
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outside diameter, 12} in. = 127.68 square inches ; lower 
seat inside diameter, 124 in. =122.72 square inches ; upper 
seat outside diameter, 94 in. =65.40 square inches ; upper 
seat inside diameter, 93 in. =69.03 square inches ; net out- 
side unbalanced area=62.28 square inches; net inside 
unbalanced area=53.69 square inches; seat area=8.59 
square inches. oa 

The seat area is only 16 per cent. of inside area, and only 
52 x 62.28 +8.59=3877 1b. pressure per square inch of surface. 

Upon the theory of a perfect seating, the pressure 


| of substantially the same design as the one just described 


for the high-service engine. The dimensions and form | 


are shown in Fig. 6. Its seats were chamfered in the same 


| manner to about 4in. in width, and the valves always | d 


| worked well, although nothing is known of the pressure 

| required to operate them. The valve weighed in water, 

| per square inch of unbalanced inside area, 1.28 Ib. ; out- 
side area, 1.11 1b. ; and seat area about 12 per cent. of 
inside area. Water meine 801b. Pressure upon seats, 
680 lb. per square inch. 


required to open the valve would be 62.28 x (52+15)+53.69| — St. Louis High-Service Valve.—I do not know who 
=77.31 lb. | designed the valves for this engine, but I am in posses- 

I confess that I am somewhat sceptical as to the possi- | sion of a drawing of one, which is shown in Fig. 7. From 
bility of such perfect seating of a ground valve as to pro- | the data given I find that its weight in water per square 
duce the condition of a vacuum, but somewhere between inch of inside unbalanced area is 1.86 ]b., and for out- 


a vacuum and the water pressure it must be, and I have 
assumed this extreme condition the better to illustrate a 
theory. 
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side unbalanced area is 1.12 Ib. 
On the drawing is this indorsement: ‘‘These valves 
are working under a pressure of 90 Ib. per square inch, 






SK 


to SIZF 
Bottom of Force 


Eettom of Suction 











These valves worked noiselessly at the greatest speed, 
and after six months’ run the grinding marks were not 
worn away. 

It will be observed that the valve weighed just about 
1 |b. per square inch of inside unbalanced area, and hence, 
if the theory advanced in Section 3 were correct, the 
velocity of the water through it should have been 12.20 ft. 
per second. It proved to be fully 20 ft. per second. 

Indicator Diagrams of the Valves.—Indicator diagrams 
taken directly from the valve showed :. 

That the width of a valve seat could safely be 
brought to a very narrow surface, probably much less 
than I made it (4 in.), for the pressure in this case was 
but 377 lb. per square inch of surface. 

2. That the lift of a valve is exactly proportioned to 
the velocity of the plunger, if it is not too light so as 
to be brought to its stop before the maximum velocity 
of plunger is attained. The deviation from this theo- 
retical curve, as shown in the cards, is attributable to the 
friction of the stem running to the indicator, and possibly 
somewhat to seat area, small as it is. 

3. That in the form of valve shown, the theory that 
the velocity of the water through the valve is that due to 
the head corresponding to the weight of the valve per 
square inch of unbalanced area, did not prove to be ver 
near the truth. I can conceive of but one reason for this 
great variation from the theory assumed, and that is the 
effect of the horizontal issuing stream diminished the 
vertical pressure. I think itis not improbable that there 
is a mathematical demonstration for the resultant vertical 
force due to an issuing horizontal stream from a curved 
aperture, and that this would express correctly the rela- 
tion of lift to weight, but I have not attempted to solve 
that problem. Ido not think that the friction of stem 
or force of spring is sufficient to account for deviation. 

The valves were symmetrical and round in form, and 
were afterward turned down and reduced in weight to 
35 1b. in water, or 0.66 lb. per square inch of inside un- 
balanced area, but I regret that I took no further dia- 
grams. The narrow seats and the quiet action and the 
synchronous motion with the plunger were the more 
important features in my aul at that time, and the 
question of weight of valve was left to experiment, 
after all. 

Other Double-Beat Pump Valves.—The valves for the 
Cornish pumping engine at Providence, R.I., were made 











| With such broad seats there is the constant uncertainty 
in one’s mind whether to refer the unbalanced area to 
| the inside or outside diameters. If we take it at the inside 
iameters, and approximately take the pressure producing 
the velocity through the valve at three times its weight, 
as shown by the cards to be nearly the ratio, we find the 
velocity of the issuing stream to be about 13.2 ft. per 
second, instead of 5.68 ft. if wide open, and hence its lift 
only about gin. Iftaken at the outside diameter, we find 
the velocity to be about 9.67 ft. per second, and its con- 
sequent lift about 4 in. 

Conclusions.—These double-beat valves have been used 
as long as the Cornish pumping engine itself and with 
more or less satisfaction. I presume it is possible to make 
them work very well under a great variety of conditions ; 
but there is one feature in which they are necessarily 
defective, namely, the lift must always be quite large 
| unless great power is sacrificed to reduce it. It is unde- 
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seat with very little noise, and give perfect satisfaction 
at the St. Louis Water Works, November 27, 1873.” 

Seat area is 67 per cent. of inside area, and pressure per 
square inch about 250 Ib. 

Milwaukee Water Works Pump Valve.—I am indebted 
to Mr. Edwin Reynolds, general superintendent of the 
E. P. Allis and Co.’s works, and a member of this Society, 
for a full description and drawing of this valve. It is 
bg gpeo to scale in Figs. 8 and 9. 

ts weight in water, per square inch of inside un- 
balanced area, is 40 lb. ; outside unbalanced area is 21 Ib. 
Its seat area is 88 per cent. of inside area Water pres- 
sure 53 lb. Pressure per square inch on the seats, about 
120 lb., which is exceedingly light. Plunger 214 in. in 
diameter, 3 ft. stroke, and maximum revolutions 25 per 
minute, or 3.92 ft. per second. There are ten valves for 
each end of the pump. Maximum possible lift of valve, 
téin. ; valve opening about }{ in. 

Proceeding in a similar manner as followed in calcu- 
lating the relation of plunger velocity and flow of water 
through the valves in the case of the Providence high- 
service engine, we find, upon the supposition that the 
valve reached its full possible lift, that the velocity 
through the valve was 5.68 ft. per second, but what 
evidence is there that the valves reach this limit? Thanks 
to the indicator for dispelling this illusion. If it be 
assumed that the marks on the stop show that valves 
reach it, I do not think that conclusive evidence ; for, as 
already pointed out, a broad seat can have the effect of 
throwing the valve up to a great height, and yet recede 
again as soon as open. 

Mr. Reynolds writes me in explanation of the action of 
these valves as follows: ‘‘ You will notice the stop-rings 
(Fig. 10) are screwed on, which allows the lift of the valve 
to be adjusted in order to make it work at its quietest 
point. At high speeds (say, 200 ft. per minute) the 
valves are somewhat noisy, but in a pump witha valve 
area equal to 75 per cent. of plunger area and at a speed 
of 100 to 125 per minute, the valves are practically noise- 
less.” 

Unless I had positive evidence to the contrary, such, 
verhaps, as is only obtained by the aid of the indicator, 
i should doubt very much whether these valves ever lifted 
din. . And the noise that begins to manifest itself at the 








already explained to be possible. 








OF HOPE PUMPING ENGINE, PROVIDENCE, R&.I. 


niable that a small lift is preferable to a great one, and 
hence it naturally leads to the substitution of numerous 
sinall valves for one or several large ones. To what 
extreme reduction of size this view might safely lead must 
be left to the judgment of the engineer for that particular 
case in hand, but certainly, theoretically, we must adopt 
small valves. Mr. Corliss at one time carried the theory 
so far as to make them only 13 in. in diameter, but from 
3 in. to 4 in. is the more common practice now. A small 
valve, it must be remembered, presents proportionately a 
larger surface of discharge with the same lift than a 
larger valve, so that whatever the total area of valve sea 
opening, its full contents can be discharged with less lift 
through numerous small valves than with one large one. 
I do not intend to speak of rubber valves in this paper, 
but the study of the subject leads up to it so naturally 
that I shall dwell on it a moment. I think that to Mr. 
Henry R. Worthington belongs the honour of first using 
numerous small rubber valves in preference to the larger 
metal valves he found in general use. Since that time to 
this day what has not been done with this vital organ of the 
machine? It seems as if at times engineers thought that 
because they were making large pumps they must neces- 
sarily make large valves te ea we find examples of 
valves 3 ft. and 4 ft. in diameter. It must be extremely 
gratifying to the friends of Mr. Worthington to find that 
the latest practice of one of our most successful engineers, 
Mr. Edwin Reynolds, is that of Mr. Worthington many 
years ago, and that he is using now numerous small rubber 
valves of almost a standard pattern for all of his late 
pumping engines. I am indebted to Mr. Reynolds for a 
drawing of this valve, and it is reproduced in Figs. 11 and 
12. You will observe that in fo. to obtain the maxi- 
mum valve area in minimum space a number of cages, or 








hats, are erected, around which the small valves are 
placed. 
| It isneedless to say that these valves work well under 
| all the conditions of a city pumping engine. If at first 
| thought the large seat area would seem to be objectionable 
for the reason given in the case of a metal valve, I think 
we can find an explanation for their better action in the 
fact that the softer material permits of a gradual applica- 
| tion of the water pressure underneath the seat, while with 
| the metal valve it must necessarily be sudden. A volute 





higher speed I should attribute to the broad seats, as | spring is generally used to limit the rise of the valve, but 


an indicator diagram of its actual lift and rate of lift 
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would be instructive. This could be obtained best from | 
the suction valves, if the pump were located in a well 
without any pipe connection, ard im that case no stufting- 
box would interfere with the free lift of the valve. 








| 
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WATER IN SovutH AusTRALIA.—A commission appointed | 
in January to inquire into what is known locally as the | 
Barossa irrigation scheme, as well as into certain projects | 
for increasing the Adelaide and suburban water supply, | 
have reported that it is not desirable that the Barossa | 
scheme should be carried out for irrigation purposes at | 
present. They urge the need of an improved water supply | 
for Adelaide, and recommend what is known as the | 
Onkaparinga scheme, with a reservoir at Happy Valley, | 
which would store 2,760,000,000 gallons, at an estimated | 
cost of 413,0007, | 











3% 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPiLteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1888. 
The number of views given in the om remeg Drawings is stated 
in each | price; where none are poe Saeh the 
ification is not illustrated. 


Speci, 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given tn italics. 

= of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount A ie and postage, addr to H. READER LACK, Esq. 

The date of the advertisement of the pt of a yplet - 
cy ‘ion is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a yplete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


6056. W.H. Northcott, London. Improvements in 
Cylinders for Marine and other Engines. (6d. 4 Figs.) 
April 9, 1889.—-The objeet of this invention is to reduce the weight 
of marine and other engine cylinders by so building them up that 
steel or other material stronger than cast iron may be substituted 
wholly or partly for cast iron in the construction of such cylinders. 
The ove A of the cylinder is made of wrought steel. The 
flanges may be wrought or cast solid with the barrel, or they may 
be rivetted on, The port frames B, B! are made as steel castings, 
or are built up of steel plates, the flanges in the latter case being 
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either welded up or rivetted. The flat walls of the ports are 
stayed, and the cylinder covers are made of wrought steel plates 
curved to withstand the pressure as shown. The stuffing-box is 
bolted on, as shown at E. The valve covers F, F may be formed in 
the same manner. The several parts C, D, and D!, of the valve 
casing may be made of wrought steel with flanges and branches 
welded solid. The cylinder is supported on a central column of 
wrought or cast steel forming also the crosshead guides. To pre- 
vent “spring,” the column;is stayed to the lower cylinder cover 
by gusset stays G, G. (Sealed July 23, 1889). 


STEAM BOILERS AND BOILER FURNACES. 


8078. J. Watt, Birkenhead, Chester. Improved 
saga for Causing or Increasing Circulation in 

ater or other Liquids during Ebullition and for 
Removing Sediment therefrom, cially Applicable 
to Steam Boilers. (sd. 13 Figs.) June 4, 1888.—Steam 
accumulates in a vapour collector 3, consisting of an inverted 
wide-mouthed vessel wholly or partially immersed in the water, 
and issues in the form of jets through the steam nozzles of a jet 
pump 4, thus inducing a current of water in a nozzle 6 and inlet 
pipe 5. Any sediment which tends to settle a the bottom of the 
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boiler will be carried through hole 15 into the pipe 5, while the pan 
26 will intercept scum carried by the surface current towards the 
back of the boiler. The induced current of water with sediment 
in suspension will, together with the steam which has set it in 
motion, flow through the delivery pipe 7, the steam being 
liberated at the trough 8. The water and sediment flow intoa 
sediment collector 10, where the sediment subsides and the water 
returns to the boiler by the return pipe 13, the sediment being 
blown out atintervals through a cock 11. (Sealed June 18, 1889). 


8128. A. H. Robin, Paris. Improvements in or 
relating to Furnace Grates, | d. 8 Figs.) June 4, 
1888.—This invention relates to furnaces for burning small fuel 
having submerged grates. The grate bars A are made o tY form, 


the lower part dipping into a trough B which receives the feet of 
Fk ig / 
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a whole row of bars. There is a trough for each row of bars, and 
the troughs are connected together by pipes C which communicate 
with a water reservoir M, and also with a discharge pipe D. It is 
thus easy to regulate the flow of water in the troughs. Each bar 
has on one side a rib M sloping in two directions, which maintains 
the distance between two adjoining bars and prevents ashes falling 





into the troughs. 
18, 1889). 


8455. W. Merqneees and W. Inglis, Bolto: 
Improvements Making ——— Sh 
Steam Boiler Furnaces and other Applications and 
in Apparatus therefor. (8d. 8 Fiys.) June 9, 1888.— 
Plain shells are corrugated by subjecting them to direct fluid 
pressure ee to force the metal of the shells into contact with 
corru surfaces of mandrels or with the interiors of outer 
cylinders. The shell A is held within the cylinder B, by rings P, 
made with projecting parts Q, shaped to fit tightly with the coned 
surfaces in the ends of the shell A, which thus forms its own end 
joints, as the pressure in the space C tends to tighten the coned 


It forms both a cap and astay. (Sealed June 
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for 


























surfaces upon the Bye aes Q. The mandrel E is made in 
several segments and with a narrow piece G, movable inwardly, 
and kept in a distended condition by a tapered core R, the 
interior of the mandrel being correspondingly tapered. Instead 
of the corrugations being formed on the mandrel E, as in Fig. 1, 
they may be formed in the internal surface of the outer cylinder 
B, as in Fig. 2, the pressure being applied on the inside instead of 
on the outside of the shell A. When this is done the internal 
piece S need not be made collapsible, but the outer cylinder B 
must be made in segments to be bolted together or held in an 
outer cylinder. Shells for rims of multiple rope pulleys may be 
corrugated in this manner. (Sealed July 16, 1889). 


fonts in Smuke-Consuming Apparatus Applies bie 
men mo. ns us cable 
to Steam Generator and other Furnaces and in 
Firebars Used therefor, (8d. 3 Figs} November 15, 1888. 
—Steam is passed through the pipe H into the furnace through 
nozzles J, by which means a supply of air is drawn through the 














hollow firebars A and the box C, up the tubes E, and passes with 
the steam over the burning fuel. At the same time a current of 
air is caused to travel from the end b! through the hollow bars B, 
through the box M in the bridge L, and into the furnace ; at the 
back part of the bry it mixes with and aids the consumption of 
the smoke. (Sealed March 1, 1889). 


723. J. ¥. Johnson, London. (Eidye Moor Iron Co., 
Philadelphia, Pa., U.S A.) Improvements in the Set- 
ting of Steam Boilers or Generators. [lld. 12 Figs.) 
January 15, 1889.—A horizontal steam ‘oiler A is inclosed within a 
brickwork chamber (except at the firing end) so that the products 
of combustion shall have access to the entire exterior of the boiler 
within the chamber. The front end of the boiler is supported by 
the cross-wall B of the brick setting, the other end being carried 
on a rocker support E which yields readily, thus allowing the 





boiler to freely expand and contract. A safety support H, con- 
sisting of a brick pier, is provided in case the rocker support E 
should break down. To prevent the products of combustion after 
they pass out from the end of the boiler from flowing directly over 
the top of the boiler, the rear end of the brickwork is contracted 
and a curved angie-iron C is hung from the top of the boiler by 
— ¢, ¢c. D is a cleaning door through which ashes can be 
readily removed. The products of combustion after passing 
through the chamber on the outside of the boiler shell, out 
through the flue I into the main flue J, and thence to the chimney. 
(Sealed April 30, 1889). 


F. J. Clamer, Philadelphia, Pa., U.S.A. Im- 
=. in Galvanic Compounds for Cleaning 

(6d. 3 Figs.) February 1, 1889.—The improvements 
consist in the employment of a plate or mass of zinc and phos- 
phorus, Seutennel, indented, or serrated, for preventing the forma- 
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tion of scale in and removing scale from steam boilers and gene- 
rators. Fig. 1 shows a feed-water heater applied to a boiler with a 
piece of the composite metal init. Fig. 2 illustrates a plate of the 
composite metal formed so as to increase the exposed area. (Sealed 
May 14, 1889). 


2612, J. Oldroyd and J. W. Oldroyd, Grunberg, 
Sil Germany. Improvements in Steam Boiler 
and other (8d. 8 Figs.) February 14, 1889.— 
Aisa Cornish boiler with the combustion chamber B, which is 
heated by the products of combustion passing through the flues 
C, D. Two fans E and F are arranged side by side, and operate so 
that the fan E draws off the heavier products of combustion 
through the tube E! at the bottom of the flue D, which are fully 


consumed, and driven off, whereas the fan F connected to the 
tube F! draws off the imperfectly consumed products of com- 
bustion, and conti ly forces them through the tube G of the 
fan F, through tubes H within the boiler, so that the heat is 















































employed for drying or superheating the steam in the boiler. The 
products of combustion een ass through the tube I provided 
with numerous openings poh ele beneath the grate, where 
they are mixed with the air fed to the furnace. (Sealed July 23 


2918. C.C. Gilman, Eldora, Iowa, U.S.A. Improve- 
ments in Jacketting or Covering Steam Boilers, [(. 
5 Figs.) February 19, 1889.—The improvements consist in cover- 
ing the boiler with a sectional covering of ‘‘ terra-cotta lumber.” In 
Fig. 1 the blocks B, solid or hollow, of ‘‘ terra-cotta lumber,” are 
*Jaid up” in mortar of cement or of clay, and directly applied to the 





boiler. In Fig 2 the blocks or slabs of ‘‘ terra-cotta lumber” are 
constructed so as to overlap by means of tongues 1 and grooves 2. 
The grooves are cut deeper than the length of the projecting 
tongues, so as to leave a dead air space, when two blocks are 
joined, between the end of the tongue of the one and the bottom 
of the groove of the other. (Sealed June 4, 1889). 


2999. J. Bielenberg, Chemnitz, Saxony. Improve- 
ments in or relat: to Stoves, Steam Boiler, and 
other 8. 7 Figs.) February 20, 1889.—This 
invention has for object to arrange that part of the furnace through 
which the fuel is fed, so that all the air for supporting com- 
bustion is introduced through the same hopper. The walls of this 
hopper a! are placed somewhat obliquely. The grating f1, which 
rests on a special plate f2, turns on a pin g!, and can, on the sliding 
holt h being withdrawn, be tilted downwards. Above the bolt A 
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the hopper a! has a hermetically closing door m, through which 
refuse can be removed, and the ashpit underneath the grate f! has 
also a hermetically closing door n. The front wall a? of the hopper 
is lined at a3 with refractory material. The cover cl of the hopper 
is furnished with a damper c? to regulate the draught, and in feed 
ing fuel it is raised by a chain having a counterweight. As the 
air entering in the direction of the arrow I is sucked in by the 
s generated in combustion, and there is always a surplus of 
oe ‘t to the chimney, there can be no smoke. (Sealed June 4, 
1889). 


4400. A. V. Beg, Mebies, Denmark. Apparatus 
for Aetunting ught Re: Dam: for 
Furnaces, (8d. 4 Figs.) March 13, 1889.—The construction 
of the regulator R is such that the opening of the furnace damper 
to be regulated is operated in such a manner that the piston-rod 
of the regulator is pushed down in its cylinder. v is the chain 








which leads over grooved wheels from the piston-rod of the regu- 
lator to the damper of the furnace. The ana is connected to 
the furnace door by chains o and Jf, one end of the chain f being 
fastened to the door b, and conducted from thence over the chain 
sector d and suitable guide rollers u to the grqoved chain pulley 





y on the shaft 7 in the transmission apparatus a, and thence 
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over this pulley to a weight m which hangs free from this end of 
the chain f. The pulley g is mounted loosely on the shaft /, 
except during the closing of the door b, when it is turned by the 
chain f and its weight m, and by means of a ratchet i acted upon 
by a spring on the pulley g, and by a ratchet wheel h keyed on the 
shaft 7. The shaft / carries with it the chain pulley k for opening 
the valve by means of the chains 0 and p and the frame e of the 
regulator, whereupon the ratchet ¢ is automatically released froin 
the ratchet wheel h during the latter part of the closing of the 
furnace door b, (Sealed June 25, 1889). 


PETROLEUM ENGINES. 


1780. E. Butler, Sandleford, Berks. Improve- 
ments in Hydro-Carbon Motors, {ls. 6d. 14 Figs.) 
February 6, 1888.—According to this invention, the movement of 
the piston 2 is transmitted through:-the piston-rod and a crosshead 
to one arm of a lever 7, whose fulcrum is carried by a link 14, 
able to turn on a pivot 15, The other arm of this lever is connected 
by a rod 8 to the crank 9 of the motor shaft 10. With this arrange- 
ment not only is the motor rendered compact, but its piston is 
enabled to move during the earlier portion of its working or out- 
stroke with much greater velocity than during the remaining por- 
tion, thus allowing less time for absorption of heat from the 
expanding charge by the walls of the cylinder 1. To prevent over- 
heating of the cylinder a tank or water jacket 17 is provided in 
which the loss of water by evaporation is compensated in an auto- 
matic manner by the use of a valve 19 provided with a float. On 
the instroke of the piston 2 (which is effected by the momentum of 
the flywheel 64 and other moving eet air is drawn through a 
acket 41 surrounding the exhaust chamber 40. The air so heated 
is then passed through a carburetting device, to which hydro- 
carbon is supplied through a capillary tube dipping into a reser- 
voir 45, wherein the hydro-carbon is maintained at a constant level 
in an automatic manner by a valve with a float. The carburetted 
air is drawn into the cylinder in front of the piston through an 
inlet valve 50 controlled by means of an eccentric 54 on the 
motor shaft, whilst the spent products from the previous charge 
are expelled from behind the piston through a balanced rotary 
valve 23 operated by a chain from the motor shaft. The piston 
having completed its instroke, a compressed charge is admitted 
through the rotary valve behind the piston and exploded by 
the piston uncovering a port in the side of the cylinder com- 
municating with a tube kept hot by a lamp. The piston is 
impelled outwards, at the same time compressing the charge 
of carburetted air just previously drawn into the cylinder in 
front of the piston. The compressed charge is forced through 
a valve 38 into a pressure chamber 36, From this pressure chamber 
the compressed carburetted air is admitted past a hand start- 
ing valve 57 to the rotary valve 23, which is operated so as to 





admit the charge into the cylinder behind the piston after 
the completion of the instroke of the latter. When the piston 
has performed part of its outstroke, communication is cut off 
from the pressure chamber 36 by the rotary valve 23, and imme- 
diately afterwards the charge is exploded. During its instroke the 
piston 2 expels the products of combustion from behind it ——— 
the rotary valve 23 into the exhaust chamber 40, surr ded by 
the jacket 41, through which the air is drawn on its way to 
the carburetter. From this exhaust chamber the pressure chamber 
36 is heated. During the expulsion of the spent products 
from the cylinder a fresh charge of carburetted air is being 
drawn into it in front of the piston to be forced into the pressure 
chamber during the next outstroke. The speed of the motor is 
regulated by altering the point of cut-off of the inlet valve 50. 
This is effected in an automatic manner by means of a centrifugal 
yoverning apparatus, comprising two radial arms pivotted so 
as by their movement to alter the lead of the eccentric 54 for 
controlling the movement of the inlet valve 50, thereby causing 
the latter to close sooner or later and thus to cut off the 
supply of carburetted air at an earlier or later part of the stroke. 
The improved carburetter (Fig. 3) comprises a casing 41¢ arranged 
to form part of the passage 41, through wich the air to be car- 
buretted is drawn on its way to the cylinder. In its upper part is 
pivotted a flap 74 arranged at right angles to the direction of the 
air current passing through the casing. The flap 74 fills the 
whole width of the casing 4l«, and its lower edge is arranged 
to be in close contact with the curved lower internal sur- 
face 75 of the casing when it is in the position shown in 
full lines. The fiap is connected to a lever arm 76 jointed to 
a connecting-rod 77 that operates a pump plunger 78 arranged 
to work in a pump casing 79 provided with a suction valve 
80 and a delivery valve 81. When the flap is moved to the 
right by the pressure of the air draw n through the casing by the 
motor piston, the lever arm 76 will cause the pump plunger to 
perform its downward or forcing stroke, the upward or suction 
stroke of the plunger being effected by the action of a coiled 
spring mounted at the side of the casing. When the pump 
plunger rises, it draws hydro-carbon through a pipe 44 from the 
reservoir 45, and on its downstroke forces the same through 
a pipe 44 into a spraying nozzle $4 that opens into the casing on 





that side of the flap nearest the motor cylinder. (Sealed July 16, 
1889). 


1781. E. Butler, Sandleford, Berks. Improve- 
ments Hydro-Carbon Motors. [1ls. 6d. 11 Figs.) 
February 6, 1888.—The motor comprises a pump cylinder 1, an 
explosion cylinder 2, and an expansion cylinder 3. These three 
cylinders are arranged side by side vertically over a horizontal 
crankshaft, Over the cylinders is arranged a balanced rotary 
valve 11, provided ge ae and arranged to open and close at 
the proper times the admission to and exhaust from the several 
cylinders. The operation is as follows: On the downstroke of the 
piston in the cylinder 1 air is drawn through the jacket of the middle 
cylinder 2 wherein it gets heated, and then through a carburetting 
device. The carburetted air is drawn through a hand-starting 
valve 29 into the jacket of the cylinder 1, thence through the 
rotary valve 11 above the piston in such cylinder, and on the up- 
stroke of this piston, the charge is compressed and forced through 
the rotary valve 11 above the piston in the cylinder 2, wherein 
explosion and expansion take place. Hot water is then injected 
into the cylinder 2 to be converted into steam and _ so increase the 
pressure or volume of the contents of the cylinder. When the 
downstroke has been effected, the contents of the cylinder 2 pass 
through the rotary valve 11 into the cylinder 3, wherein the ex- 
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pansive force of the products of combustion is further utilised. 
At the completion of the downstroke of the piston in this 
cylinder, the contents escape through the rotary valve 11 into 
an exhaust chamber 19¢ that surrounds the water tank 48. 
The improved carburetting device shown in Fig. 3 comprises 
a casing 26¢, through which the heated air is drawn. This 
casing is formed with a tubular extension 26¢, which dips in 
the hydro-carbon reservoir 27 and is furnished with an inlet valve 
63. In this tubular extension works a tubular plunger 64, project- 
ing from the underside of a piston valve 57. This tubular plunger 
is open at both ends, and in its lower end is provided a seat 
for a valve 65 that opens outwards and is rigidly connected by a 
stem with another valve 67 that also opens upwards and is 
capable of closing upon a seat formed on the upper end of the 
tubular plunger. When the piston valve and tubular plunger 
move upward, the inlet valve 63 opens and admits a quantity of 
hydro carbon to the interior of the tubular extension, and when 
the piston valve and plunger are caused to move downward, the 
hydro-carbon is forced to ascend within the plunger and issue at 
its upper end in a thin annular stream of spray, which mingles 
with the inrushing air that then passes out through the ports of the 
piston valve. (Sealed July 16, 1889). 


5301. W.P. Theermann, Salford, Lanc. Improve- 
ments in Motor Engines operated by the Igni- 
tion of Explosive Mixtures of Air L 
or other Hydro-Carbon or Gas, [8d. 7 Figs.) March 28, 
1889.—The operation is as follows: To start the engine the fly- 
wheel b! is turned, and as the charging piston makes an outward 
stroke, air is drawn from the pipe g°, through the mushroom valve 

1, At the same time the pump & forces air through the pipe / 
into the injector M. The air in passing from the space m®* into 
the passage m+ induces a current which draws a supply of oil up 
the pipe x. The fluid mixture of combined oil and air is drawn 
under the valve p! into the chamber p?, where it mixes with the 
air admitted through the open pipe g® and es through the 
vapouriser p4, heated by a flame w, into the cylinder gl. The light 
w is used on starting the engine to heat the vapouriser p+ so as to 





heat and assist in \apourising the oil as it enters and leaves the 
cylinder yl, On the return or instroke of the piston y the charge 
within the cylinder g! is compressed and forced back through the 
vapouriser p+ into the chamber p? and under the valve g into the 
motor cylinder f. On the instroke of the motor piston ¢ the valve 
q closes and the charge confined in the cylinder f is compressed 
within the combustion chamber at the end of the said cylinder 
and then fired by reason of the valve s opening so as to allow the 
heated tube f to ignite the explosive mixture and give an impulse 
to the motor piston e. When the motor piston e approaches the 
end of its outstroke it uncovers the exhaust passages f1, and the 
exhaust, aided by the new charge entering the motor cylinder f 
from the charging cylinder g!, is expelled through an exhaust 





passage f? into the jacket of the cylinder g!, which the heated 


exhaust gases warm on their way to the outlet port g?. (Sealed 

July 16, 1889). 
HOT-AIR ENGINES. 

1593. C. Wells, London. Improvements in Hot- 

es. [6d. 1 Fiy.] January 29, 1889.—A is the cy- 

linder, B the piston, C a chamber heated by petroleum, and D, D1 

the supply and exhaust valves respectively. E isa petroleum 

heater adapted to impart the necessary heat tothe atmospheric 








1593 
charge within the chamber during a cycle. There is one working 
stroke to four strokes of the piston, 7.e., one working stroke to 
two revolutions of the shaft. The cycle of operation is as follows : 
Air is drawn into the chamber; the air is compressed ; the air 
expands through the action of the heat ; and the air is exhausted 
after having acted on the piston. (Sealed May 14, 1889). 


MISCELLANEOUS, 


1915. C.A.Johansson, Stockholm. Improvements 
in Step Bearings for Shafts, [6d. 1 Fig.] February 2, 
1889.—In the improved step bearing for shafts, the end of the 
shaft B is supported by means of a stud or pivot E, and a sphere 











H resting against a bolt I which is surrounded by a socket or cup 
C fastened to the end of the shaft and rotating with the same. The 
inner diameter of the cup C is somewhat larger than the sphere H. 
(Sealed May 14, 1889). 


3887. O. Imray, London. (P. Weilbach, Copenhagen.) 
Improvements Brake Apparatus for Revolving 
es or Shafts, (8d. 7 Figs.) March 5, 1889.—This inven- 
tion relates to brake apparatus in which the power absorbed in 
applying the brake is stored up by the coiling of a spring, which 
power can afterwards be employed for starting the axle by the 
uncoiling of the spring. The axle is made in two parts a, al which 
are inclosed in a sleeve b that prevents the parts a, a1 from shift- 
ing longitudinally. The sleeve b is keyed to the part al but fits 
loose on the part a, so that one part can revolve at a different 
speed to that of the other part. The disc d, which connects the 
part @ with the brake apparatus, is fixed to this part of the axle, 
and the disc d} is fixed upon the sleeve b. Friction wheels ¢ and 
cl are loose upon the sleeve ) and are provided with ratchet teeth 





?, 1, which are in reversed positions to the ratchet teeth on the 
rings ¢ and el fixed to the wheels ¢, cl. The braking operation and 
the storing up of the power is effected as follows: One of the 
friction wheels ¢ or c! is secured to its axle part a or al by 
means of the friction coupling; the spring g is thus connected to 
the axle a or a!, the pawls in the ring f or #1 being made to gear 
with the ratchet ring e or el. As the pawl Fl or F gears with the 
toothed ring 7“! or 7, whereby the rotation of the friction wheel cl 
or ¢ at that end is prevented, the spring y will be put in tension by 
being coiled up. When the power thus accumulated is to be 
applied to starting the axle, the friction coupling which is in 
gear is put out of gear, and the friction coupling at the other end 
of the apparatus is put in gear. The pawl F! is put out of gear 
with the ratchet ring i, whereby the spring is permitted to 
uncoil and thus to cause the rotation of the axle. (Sealed June 
18, 1889). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand, 
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The Forth Bridge in its Various Stages of Construction, 
and Compared with the most Notable Bridges of the 
World. By Putte Puiturs. Edinburgh: R. Grant 
and Sons. [Two Guineas.] 

THE imposing volume before us forms an opportune 
record for such a magnificent work as the Forth 
Bridge. Its handsome binding, splendid plates, 
and ample margins, claim for it a place among the 
editions de luxe which are sought after at this time 
of the year, while the interest which attaches to 
its subject renders it worthy of being carefully 
read. Probably no piece of engineering work has 
ever received more popular attention than the 
Forth Bridge, nor has been the subject of so many 
papers and lectures. A vast amount of information 
concerning it is in print, scattered through the pages 
of our own and other periodicals. But now that it 
is practically finished every one will welcome the 
account which Mr. Phillips has published, and 
even those who have followed the progress of 
the structure carefully will be pleased to read its 
history in a connected form. 

The author is to be congratulated on the way in 
which he has carried out his task ; he has produced 
a volume which will find a place not only in the 
engineer's office, but also in the drawing-rooms of 
the wealthy. His work is quite free from abstruse 
technical details, and yet it steers clear of the 
inaccuracy of the purely popular description. Those 
with a love of detail will find plenty of it in the 
numerous and splendid illustrations, while the 
non-technical reader will find the author’s descrip- 
tions quite full enough to enable him to obtain an 
intelligent comprehension of the principles upon 
which the bridge was designed and erected. Even 
the mere bibliophile, the man who collects books 
but does not read them, will take a pleasure in the 
possession of such a work. 

Mr. Phillips’s book is published in imperial oblong 
quarto, and contains fifty-seven full page plates, 
produced by the Photophone Company. These 
include portraits of the engineers and contractors, 
and numerous illustrations exhibiting in detail the 
progress of the work, together with views of the 
most celebrated bridges of the world. 





Ready Reckoner, or Universal Tables for Calculating the 
Structures of Cotton, Woollen, Worsted, Linen, Silk, 
and Mixed Fabrics. By Emit Straus. Manchester : 
Geo. Thomas and Co, 

Weare constantly hearing complaints of the inelas- 
ticity of English manufacturers ; we are told that 
they send drawings marked in feet and inches to 
countries in which the metric system prevails, and 
they quote prices in English pounds sterling for 
goods delivered f.o.b. in London and Liverpool to 
customers who have no means of getting to know 
the cost of transport. The Germans, on the other 
hand, adapt all their figures to their customers’ 
requirements ; whether they seek their trade in 
Spain, Russia, or Turkey, they not only express 
diniensions and prices in the local standards, but 
they undertake free delivery into the country. By 
these means they secure lots of orders which might 
come to England if we consulted our customers’ 
convenience with equal care. The little book before 
us furnishes a capital example of the practice to 
which we are alluding. It was evidently prepared 
for German use, and even the English edition was 
printed at Leipzig, probably as the result of a 
happy afterthought. The first half of the volume 
is occupied by tables giving dimensions and weights 
of yarn and cloth in English, Viennese, and metric 
standards. By their aid a manufacturer can mark 
his goods, whether cotton, woollen, worsted, linen, 
silk, or mixed fabrics, in the scale of the country to 
which they are to be sent, or he can adapt his ma- 
chines to turn out material to conform to foreign 
specifications. The tables are very full, and will 
be found of much service even to those who work 
for English markets in working out the weight of 
cloth and the like. 

The latter part of the work is of a more technical 
character, and deals in part with subjects concern- 
ing which it is difficult to find published informa- 
tion. For instance, there is a series of tables show- 
ing the shrinkage in the loom (length and width) of 
clothes of various materials and degrees of fineness. 
There is also a table setting forth how the number 
of picks per minute in a loom vary with the width ; 
we fancy, however, that the speeds are relatively 
rather high for the wide looms. The question of 
cost is also dealt with, but from a German point of 








view, and the results would need considerable 


modifications to adopt them to our practice. It 
would need that a manufacturer should compare 
the figures in this part of the work with his own 
experience, and then calculate a constant by which 
he can convert tables to his own use before he could 
obtain the full advantage of them. 

The publishers bespeak the indulgence of the 
reader for the shortcomings of the book, due to 
haste in translation. We trust, however, that in 
the next edition (we are confident that several 
editions will be required) the long table of errata 
will have disappeared, and that the German idioms 
and spellings will no longer be so unpleasantly 
numerous. Apart from these defects the book is 
well got up, and the device of using differently 
coloured papers for pages dealing with different 
substances is a happy idea. The tables are typo- 
graphically very clean, although the use of the 
comma in place of the decimal point gives them an 
unfamiliar look. Mr. Staub’s work should find a 
very wide sale in our textile districts. 
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AGRICULTURE IN THE DESERT. 

One of the curious outlets for French capital is 
that which has been formed by a company esta- 
blished a few years ago, having for its object the 
colonisation of the Sahara Desert by the creation of 
a series of oases or cultivable areas, which should 
when developed produce a profitable return, even 
if it failed to make the desert blossom as a rose. 
The project has been a favourite one with French 
engineers for many years past, and the efforts 
which have culminated in the results obtained by 
the present company date from 1880, although still 
earlier pioneer work had been done by M. Jus and 
later by M. Dufforg, who actually established with 
considerable success a date-palm farm in the desert 
about twenty-five years ago. A more recent ven- 
ture is due to the enterprise of the Marquis de 
Courcival and M. George Roland, a mining engi- 
neer who acquired some small oases and surround- 
ing area of desert with the intention of seeing what 
could be done in the way of development and culti- 
vation. The map onthenext page(see Fig. 2) will give 
anidea of thedistrict in which the property created by 
the company is situated ; it occupies a central posi- 
tion in the Algerian Sahara, and is known as the 
region of Oued Rir’, of which Tougourt is the capital 
place. One great advantage possessed by this situa- 
tion is that it is close to a line of railway running 
through the desert to the south, and which was 
opened as far as Biskra a year ago; an ex- 
tension of this line for military purposes is pro- 
bable ; and, after all, the distance from Paris is 
notso very great, since a traveller may easily arrive 
at Biskra three days after leaving the French 
capital. The plan, Fig. 1, shows the area worked 
by the company to a larger scale ; from this plan 
it will be seen that Oued Rir’ is a valley running 
from north to south with a rocky plateau on each 
side, and forming a plain about 14 miles in width. 
In this valley exist several small natural oases, 
which owe their existence to the presence of 
water which is found a short distance below 
the surface. Before the company took possession 





this water had been tapped by a considerable 
number of shallow wells, most of them of ancient 
date, made by the inhabitants of the desert, and a 
few more recent, which had been sunk by French 
soldiers or by temporary settlers. In the district 
the company own five distinct properties, the most 
important of which is Ou Rir, of about 1800 acres, 
laid out in gardens and plantations with buildings 
for workmen ; the estate of Sidi-yahia, of about 600 
acres, is developed in a similar manner, as also is 
the smaller property of Ayata; Ou Rir is about 
fifty miles south of Biskra, and 40 ft. below the sea 
level ; it occupies the head of the district of Oued 
Rir’ and lies over the well-defined line of under- 
ground waters. The plan Fig. 3 shows the district 
of Oued Rir’ to a larger scale with the locations 
of the oases that have been created by the com- 
pany together with their relative importance. 

On the Ou Rir estate no less than 27,000 palm- 
trees have been planted ; and in the three con- 
tiguous ones further south, those of Chriasaiah, 
Talla-en-Mouidi, and Sidi-yahia, an equal number 
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of these trees are flourishing ; at Ayata, the most 
southerly point of the property, 7000 palm-trees 
are under cultivation. As will be readily supposed, 
these results have not been obtained without the 
expenditure of considerable sums and a great deal 
of patient labour. The water-bearing strata are 
met with at a depth of about 230 ft. below the sur- 
face ; the most favourable formation is a great mass 
of fluid sand, the water held in which is imprisoned 
and kept under pressure by an impermeable mass 
of rock that had to be bored through ; as soon as 
the water is reached it rises freely through the 
bore, sometimes forming a jet several yards in 
height, but after a time this settles down to a steady 
flow and yields a considerable supply. The total 
amount of discharge obtained in this manner is 
5000 gallons per minute. Up to the present time 
the company has sunk nine wells; six at Ou 
Rir, two at Sidi-yahia, and one at Ayata. The water 
is heavily charged with salts which render it unfit 
for drinking purposes, though it does not affect its 
usefulness for irrigation. In some places the pres- 
sure of water has been sufficient to break through 
the overlying rock and form small lakes or reser- 
voirs in which plenty of fish are found, and what 
is extremely curious, several varieties of fish, crus- 
tacea, and molluscs are thrown up with the water 
that flows from the artesian wells. The ground at 
and near the surface is very sandy, and at a 
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slight depth below it becomes hard and conglome- |and other products are obtained from them. For| 





rated by a large admixture of gypsum ; the soil | example, a very astringent resin is produced from 


therefore is not of such a nature as is well adapted 


for agricultural operations, and requires enrichment | 
'the male plant is made use of in preparations 
|for the skin, 
‘dates are employed largely in Africa as a sub- 


by fertilisers. The company is indebted to the 
well-sinking department of the Algerian administra- 
tion for sinking its wells, the administration 
having carried out this work at fixed prices; the 
undertaking is a sufficiently serious one chiefly on 
account of the difficulties of transport, 150 drome- 
daries being required for the transport of the plant. 
It rested with the company’s engineers, however, to 


locate the positions of the borings, and in this, | 


|the cellulose of the tree, which finds application 


in pharmacy for healing wounds; the pollen of 
and the roasted stones of the 
Besides 


stitute for chicory and even coffee. 


the palm, a considerable variety of plants are 


cultivated by the company ; thus henna and madder 


appear to adapt themselves admirably to the moist. 


soil and require no fertilising. The henna, 


sand 
h grows to a shrub of considerable proportions, 


whic 
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to introduce varieties of vines with the view of 
|producing crops of dried raisins for export. Of 
cereals, millet, maize, and a few others of tropical 
habits grow in profusion, while wheat and barley 
appear to accommodate themselves to the climate, 
provided that they are kept supplied with plenty of 
water. 

The operations of the company may be sum- 
marised in a few words ; in seven years, that is, 
from 1882 to 1889, they have created three oases 
and three villages, they have sunk nine artesian 
| wells, securing a water supply of about 5000 gallons 
'a minute, they have reclaimed and put under 
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partly by good judgment and partly by good luck, 
they have been very successful. The wells, which 
have a final diameter of 8in., are lined with iron 
tubes throughout, and every care is taken to insure 
that the rising column only flows through the 
opening at the bottom of the tube. In all 50,000 
palm-trees are now in cultivation by the company, 
and though the conditions of success, so far as sun 
and water supply are concerned, are never wanting, 
the labour of establishing and maintaining the 
plantations is no light one; great care has to be 
taken in the preparation of the ground and the 
formation and irrigation of drainage channels ; 
only about eighty palm-trees can be planted to 
the acre. The date-palm (Pi enix dactylifera) 
is the principal variety cultivated ; in good seasons 
and under favourable conditions, the crop from 


Map of the l’Oued Rir’ showing the Estates 
of the Batna & South Algeria CompY 





importance of the different oases 
of Algerian Sahara. 
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produces a crop the second year after the seed has 
been sown ; it flowers in the month of August, and 
when the seed has ripened, it and the leaves are 
stripped from the shrubs ; it is from the latter that 
is obtained the dye that is so largely used amongst 
Eastern nations. The madder stant becomes pro- 
ductive during the second year ; in districts where 
aniline dyes have not yet found their way, this 
plant is in great demand for staining the wool 
from which clothing, carpets, and other goods are 
manufactured. Cotton, flax, and tobacco are also 
cultivated, but up to the present time only on an 
experimental scale. The climate appears well 
adapted for the culture of the cotton plant, which 
lasts in full bearing vigour for twenty years ; the 
cost of transport, however, renders it impossible 
for this class of crop to compete successfully with 


each tree yields a profit of 10 francs, but only about | more favourite districts, although there is a certain 
4 or 5 francs profit can be taken as an average, |local demand. Rye grass, drinn, which is a species 


representing a net revenue in round figures of about | 
Although the plantations are | 


15 francs an acre. 


of alfa, and lucern, flourish in certain parts of the 
oases, and the latter grows extremely well in the 


not yet in full and vigorous bearing, the company | palm-tree plantations, which are kept thoroughly 
exports large quantities of dates, the season of | irrigated, and all crops of this kind are sufficiently 


1888-9 having yielded over 130 tons, all of which | 
It is not only for the | 
fruit that the tree is cultivated, because almost all | 


is exported into France. 


parts are useful for conversion to some purpose or 
another ; the roots, trunks, leaves, and branches 


all have their value, while various pharmaceutical | 


abundant to provide ample fodder for the cattle. 
Under the shade of the palm-trees it is found that 
vegetables can be grown with advantage, of course 
only for the use of the employés of the company ; 
certain classes of pepper naturally flourish, and 
an interesting experiment is now being made 


Sand dunes of Sahara. .............. 
Circles proportional to the ree 


» small , » Millions of Francs .. .. 


situa? working order .... .. : 
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cultivation over 900 acres of land and have planted 
50,000 palm-trees; they have constructed more than 
25 miles of irrigation canal and built houses and 
cottages for the workmenas well as stores and depéts; 
all this has been carried out for about 30,0001. and 
there is every prospect at the present time of the 
adventure turning out a profitable one; it could 
scarcely have been hoped that it would have been 
productive sooner, considering the heavy reclama- 
tion work that had to be done and the length of time 
required to develop the palm plantations. But in 
any case the undertaking is a highly interesting one, 
and reflects much credit on the capitalists and their 
engineers ; these latter have solved the problem of 
reclaiming and fertilising the desert, whether it 
turns out to be a commercial success or not. 





THE ELECTRIC LIGHTING OF 
RAILWAY STATIONS. 

On the introduction of the electric light it was 
universally recognised that it was specially suited 
to railway stations, and expectations were formed 
that it would be very generally employed for their 
illumination. It cannot be said, however, that these 
anticipations have been generally fulfilled in this 
country, although it is true that a good many 
terminal stations in London and elsewhere are now 





lighted in this way. Railway directors look keenly 
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MESSRS. BUCKLAND AND 


(For Description, see Page 682.) 
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(Ate cae ae 


into the question of cost, and when this is made | stances that it becomes very expensive. It is under 
the dominant factor in the decision, gas is difficult |these conditions that electricity finds its most 


to displace. Of course arc lighting is the cheapest 
form of illumination when reckoned on the basis of 
candle-power, but this form of comparison is delu- 
sive ; arc lighting is seldom satisfactory unless the 
average illumination is several times higher than 
that usually adopted with gas. On the Continent 
of Europe matters stand on a different basis. Gas 
is much dearer on the average than it is in England, 


and hence railway engineers have adopted a more | 


favourable attitude towards electricity than they 
have here. Not only have they tried the new 
illuminant in many places, but they have also kept 
accurate accounts of its cost in order that they 


might appraise its real value from an economic | 
jat a cost (delivered) of 56/., or about .34d. per 
pound. To this had to be added coal, oil, repairs, 


point of view. At the recent meeting of the Rail- 
way Congress, Messrs. M. E. Sartiaux and M. L. 
Weissenbruch contributed a paper in which they 
laid before the members a general account of current 
experience in this branch of practice. 
is too wide and the conditions too diverse for the 
subject to be treated in the detailed and specific 
manner of that of train lighting, of which we gave 


so full an account on page 477 ante, but nevertheless | 


the authors have gathered a large amount of valu- 
able and interesting information. 

As regards uncovered stations, such as goods 
yards, sorting yards, and the like, there is a 
general agreement that work can only be performed 
be economy and safety at night by aid of powerful 

ights. 


The subject | 


‘favourable field ; there is no difficulty in placing 


lamps at the requisite height, while the standard 
of illumination desired is just that suited for the 
requirements of are lighting. The only other 
apparatus which enters the field here is the lucigen 
and similar appliances. These do not seem to be 
very successful on the Continent, for complaint is 
made of the noise and smoke, and of the flickering 
of the flame. In addition, the cost is very consider- 
able. The Compagnie pour l’Exploitation des 
Chemins de Fer de ]’Etat Neerlandais had a lucigen 
in operation at Rosendael for 168 days, during 
which it was in use 1215 hours. During that time 
it burned 17,600 kilos. (17.6 tons) of heavy tar oil 


and the man’s time for driving the air-compressing 
engine, and the result worked out to 18d. per 
hour, of which 11}d. was for oil. These prices 


‘are much above those of English practice, and 


further they have lost their interest, since accord- 
ing to more modern methods, the oil is now gasified 
before being burned, and the use of air-compressing 
engines is abandoned. 

One of the great difficulties has been to draw a 
fair comparison between the amount of light ren- 
dered by different systems of lighting, and hence 
there has been great diversity both in practice and 
opinion. The Western Company of France, in its 


Without these the employés run very | specification for the electric lighting arrangements 


serious risk to life and limb, and their labour is! for the St. Lazare station, stipulated that the inten- 
carried on under such disadvantageous circum- sity should be measured horizontally, the arc being 





SONS’ ROLLING MILLS. 





inclosed in a ground or opaline globe. This left 
the competition open either for direct or alternate 
current, as both give about the same horizontal 
intensity. The municipality of New York requires 
that each lamp shall give a light of 1000 candles, 
weighing 75.6 grains each. The intensity of the 
light is to be measured at an angle of 40 deg. below 
the horizontal, the carbons being vertical, with the 
positive one uppermost. The Administration of the 
State Railways of Belgium measures the light for 
continuous-current lamps at an angle of 45 deg., 
and from alternate-current lamps, horizontally. 
According to Mr. Preece, an arc ie | of 1000 
candles nominal has a mean spherical intensity 
of 400 candles. Mr. Hefner-Alteneck proposed 
at the Electrical Exhibition of 1881 to take the 
intensity at an angle of 30 deg. below the horizontal, 
while other electricians, having regard to the dis- 
tances at which lights are usually spaced, suggest 
that 15deg. below the horizontal is the proper 
angle. Actual experience on the Chemin de Fer 
du Nord shows that lights of 12 and 25 ampéres, 
under an electromotive force of 45 volts, give a satis- 
factory lighting in open spaces over a spherical 
surface of 85 to 100 metres when placed at a height 
of 9 to 10 metres. For covered spaces and passenger 
platforms lamps of 6 ampéres, at a height of 4 
metres, and placed 20 to 30 metres apart, give g 
results. 

At the Gare St. Lazare the lighting is effected by: 


2 arc lamps of 2000 candles horizontal intensity 
38 4 


16 99 250 ”” % ” 
113 incandescence lamps of 10 to 16 candles 


” ” ” ” 
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The machinery is so arranged that it will allow 
the disposition of the lamps to be varied to 
175 arcs of 400 candles 
mb , 20 ,, 
125 incandescence lamps. 

The installation is to be maintained by the con- 
tractor for ten years, except that the cleaning of 
the lamps, the replacing of the carbons, and the 
lighting and extinction are done by the company’s 
servants. At the end of the term the whole instal- 
lation will become the property of the company 
without further payment. The company can, how- 
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to Dynamos 


ing its actual cost, which has been fixed at 20,0001., 
less 10 per cent. for each year for which it has been 
in operation. The contractor had full liberty to 
choose his machines, except that they were required 
to be of certain accepted types. The consumption 
of steam in the engines was required not to exceed 
293 lb. per effective horse-power, and the consump- 
tion of Newcastle coal not to exceed 4} 1b. per 
brake horse-power, or 3.46 lb. per indicated horse- 
power. The payments are as follows : 


Candles, 
4d. per hour per lamp of a 400 
Sy ao. eae ee suis hoa cou 
ws 4 »» incandescence lamp of ... 16 
35d. ne 10 


The two latter charges are equal to about 10d. per 
Board of Trade unit. 

It was set forth that the intensity of the lights 
should be measured as follows: The standard for 
the incandescence lamps should be ‘‘star candles ” 
of five to the pound. The 400-candle are lamps 
should have a luminous intensity at least three 
times of that of the gas burner known as ‘the 
fourth of September,” burning 1200 litres of gas 
per hour (41.4 cubic feet). The 250-candle lamps 
should have a power double of the gas burner. The 
intensities were to be measured horizontally with 
the lamps inclosed in globes, Further the carbons 
were to last for six hours of burning. 


Most of Electric Light at Waverley Station, 


33 Lamps at Work. 


41,884 lamp 
Hours. 


56,174 Lamp 
Hours. 


July to Dec., 1884 | July to Dec., 1886 
{ . £ 








t 
Salaries 165.68 195.84 
Repairs 47.12 78.44 
Carbons 125.76 62.84 
Coal .. oe 65.96 23.68 
Oil and waste . oe 27.72 8.72 
Interest anddepreciation ..! 52,08 41.52 
Total .. 484.32 411.04 | 

Per lamp hour 2.77d. 


1.75d. | 


Messrs. Sartiaux and Weissenbruch suggest that | 
since the measurement of light is surrounded by so | 
many practical difficulties it would be more con- 
venient for railway companies to base their dealings 
with contractors on the number of watts delivered 
to them. They could then at all times assure them- 
selves that they were receiving what they paid for, 
and further would gain any advantage which might 
arise by the marerrees of lamps. It is well 
known how much light an are or an incandescence 
lamp should give for a certain expenditure of 
energy, and the contractor can be required to 








ever, take over the installation at -my time by pay- | 





guarantee this amount as a minimum. The com- 
panies have thus a double guarantee, which, as far 
|as the energy supplied is concerned, can be verified 
| without difficulty at any moment. 

The cost of electric lighting is steadily declining, 
particularly in those items such as interest and 
amortisation, which vary with the first cost of the 
installation. Even in the matter of maintenance 
the expense seems to be decreasing, as is shown by 
the particulars in the preceding column from a forty- 
light Brush installation employed at the Waverley 
station, Edinburgh, on the North British Railway. 

If these figures can be relied upon they show that 





















Pence per 1000 Feet. 


Western station of Vienna it is 39 per cent. ; at Feld- 
kirch, 33 per cent. ; at Venlo, 25 per cent. ; on the 
Northern Railway of France, 13 to 24 per cent. ; 
and at the Northern station, Brussels, 10.5 per 
cent. The diagram, Fig. 1, shows the gradual 
reduction of the cost of lighting Venlo station 
with thirty-one Brush lamps of 8 ampéres (100,480 
lamp-hours), and seventy-three incandescence lamps 
(123,770 lamp-hours). 
| In spite, however, of the gradual reduction of the 
cost of electric lighting, and of the high price of gas 
abroad, a very considerable increase of outlay is 
required for the new illuminant. The Paris, Lyons, 















1500 2000 


Price per 1000 Feet 


$90 
(2739) 


1000 4500 2000 


the Brush lamp can be run at a very low rate. The | 
chief savings effected between 1884 and 1886 have 
been in carbons and coal. The former is well 
understood, but the latter seems to need further 
explanation ; itis certain that steam engines have 
not greatly improved during the time, and it is 
scarcely fair to call the difference in the cost of coal 
in the two years a saving. The increase in the 
lamp-hours has been the chief factor in reducing 
the expense, as it has made no difference in the 
standing charges for interest, and has added but 
little to wages. The cost of carbons, and of the 
renewal of incandescence lamps, is always a heavy 
item. At the Bebra station (the Prussian State 
Railways) it is reckoned at nearly half the total 
working charges, including amortisation ; at the | 








Hours of lighting per lamp & per year 











2500 5000 3500 4000 4288 


Hours of lightining per lamp & per year 


i 


2500 3000 9509 4000 = 4283 


and Mediterranean Company report that the light- 
ing of their Paris station, formerly accomplished 
by 184 gas burners at an annual expense of 1000I., 
now costs 24001. with the electric light. At Mar- 
seilles, where gas costs 3s. 4d. per 1000 ft., against 
4s, 11d. in Paris, 441 burners cost annually 12001., 
until they were replaced by electric light at 28201. 
At certain stations where water power is available, 
such as Bellegarde and Culos, there has been 
effected a slight economy. In all cases, however, 
there is a greatly increased amount of light. For 
instance, it is calculated that had the St. Lazare 
station been lighted with gas the cost would have 
been only two-fifths of what it is, but the light 
would only have been one-fifth. At Bebra the sub- 
stitution of electricity for gas has doubled the cost 
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TABLE II.—Cost or Etecrricity per 1000 


Watts IN Various RAILWAy INSTALLATIONS. 



































| | | 
Annual Number | z - | 
of Hours of os H 
Lighting per me | Annual Cost of | 
Lamp. ie d. 4 Working. | s 
= 5 ‘ Fe | 3 
5 68 | lg | 88 | a 
Name. rs be Tee be P ks ys 
oo 2 a u | 8 Sm, eos $ 
| ° = | Ca) oo tae | 25 eG | Ss 
= | he | -- > = ° 
| Real. Meant) § £ & | gs 2 Bet | geBe | 3 
| = 2. 2 Sn ® 828) Rage | g 
3 es |. 3s 3 ‘ HOSEL aHSES | 5 
z & S |g §F e848 yoke | = 
Etat Belge. p £& | £ | d. 
Station at Schaerbeek (north) 3800 3800 8 14 55 | 24,002 2,400 ee 815.04(2); 8.3 
( 1972 6 14 42 6,956 
Gare de Bruxelles, Nord 1968 1970 13 4 | 42 15,049 | 3,120), 644.16 937.44 | 5.7 
L 1968 30 7 | 42 | 17,361 | 
39,366 | 
Gare de Montigny 3791 3791 5 13 50 12,321 6,420 271.20 | 296.68 5.8 
Austrian. 
2083 30 9.5 43 25,531 | 
Station at Vienna (west) 2083 2112 6 12 43 6,450 |. 494.68 | ,. 
2140 4000.45. 100—88,590 | 7180 go5'gp | 1594.92 5.45 
70,501 920.00 | 
Station and workshops at Feld-{ 2038 2116 10 9.5 50 10,965 | 208.32 
kirch (2155 aa 250 5 100 26,936 | 5,400 | 324.60 | 1040.48 6.7 
37,901 532.92 
Holland. 
F . 3241 96 Sl 8 45 36,172 
Stationat Venlo... { 1695 | 2982 73 6 | 110 | 8,169 | 5,200 | 869.72 | 1358.52 7.35 
44,341 
Hungary. —_— 
, { 4200 r 70 14 40 164,640 
Station at Budapest .. i 4900 | #99 sso 1.2 | 28 1443883 18,000 2720.60 | 4430.60 | 3.24 
( 60 1.2 56 19,757 | 
eT mg | 
Italy. 329,280 | | | 
Workshops at Turin .. 840 840 36 ll 50 16,632 | 3,020 , 801.44 | 1085.32 | 10.57 
France. | 
Station at Marseilles .. 3680 | 3680 36 | ll 45 | 65,590 6,000 ¥ | 9.5 (3) 
» Paris 2226 | 2296 eb | 1 45 | 75,076 10,000 on 9.5 (3) 
| 52 100 | 
»,  Bellegarde 1040 | 1040 | 140 f =| 2 \ 2 2004) |} 9 10.4 to 11.5(5) 
: ‘ 52 00 ‘ 
” Roche sur Foron.. 681 | 681 30 { 25 po | ? 28(4) ? 10.2 to 8.6(5) 
England, | | 
Cannon-street Station and Brick- 2206 2494 15 16 | 50 | 26,474 705.20 1062.04 6.6 
layer’s Arms Goods Depot 3077 | i 6 13 50 | 11,999 1,052 257.96 
| oe | — 
France. 38,473 963.16 
Works!.op at Dijon 215 215 39 8 | 45 3,019 1,600 49.0 199.40 15.8 
Germany. | { | j | 
2868 10 16 50 22,944 
2868 8 9 50 10,825 
Febra .. ee oe oe 5 2868 j 2978 16 6 50 «13,766 | 2,500 695.00 894.00 3.85 
3640 21 .75 | 110 6,306 | 
3640 6 | 53 110 1,281 
| | 
|_| | 


| 54,022 | 
' | 





NortEs.—(1) These means are based on the number of kilowatt hours in each part of the installation. 
Rate of interest unknown. 


the contractor for the hire of the installation. 


(2) This is the sum paid to 
(3) These sums are calculated from the sum paid to the 


contractor (4.3d. per lamp hour). (4) The sums only include the installation inside the station. (5) These suis are calculated approxi- 


mately from the price paid for the current with interest on the local installation added. 


profit by the amortisation 


while the illumination has been increased thirty- 
fold. 

Messrs. Sartiaux and Weissenbruch have made a 
calculation of the respective values of gas and elec- 
tricity when used as lighting agents in various ways. 
According to this the incandescent lamp of 16 
candle-power consuming 50 watts is the equivalent 
of a gas burner using 5.3 cubic feet, and giving 16 
candle-power. In these conditions 1000 cubic feet 
of gas equal 8490 watts. Arc lamps are divided 
into different categories, according to their power, 
and are compared with equivalent gaslights. <A 
Wenham lamp with inverted flame, consuming .14 ft. 
per candle-power, or 255 cubic feet, has a mean 
spherical intensity of 171 candles, and is equivalent 
to an electric lamp of the same power, using .91 
watts per candle-power, or 157 watts ; 1000 cubic 
feet of gas are thus equivalent to 6170 watts. In 
the Exhibition there were some large burners using 
4500 litres (157 cubic feet) of gas per hour ; these 
have probably a mean intensity of 9 candles per cubic 
foot, or 1400 candles in all. A continuous current are 
lamp of this mean intensity would produce a greater 
illumination on the ground, and would not require 
more than 750 watts (.535 watts per candle). A 
thousand cubic feet of gas under these conditions is 
equivalent to 4700 watts. Further, if we seek the 
equivalent of electric lights of 1050 candles (550 
watts), and of gas burners of 115 candles of hori- 
zontal intensity, consuming 32 cubic feet, it follows 
that it needs, at least, 110:12 = 9.2 gaslights for 
one electric light. In reality the electric lights 
send a ray, at 15 deg. below the horizontal, which 
has 1570 candle-power, and at 40 deg. a ray of 
3120 candles. Each of them will produce a better 
illumination than twelve small lamps, having a 
total intensity of 1050 candles, 





In (3) and (5) the railway company do not 


Using the preceding figures as a basis of computa- 
tion it is easy to deduce a comparative estimate of 
the cost of gas and electric lighting under any parti- 
cular circumstances. The price per watt varies with 
the number of hours of lighting, as is shown by the 
annexed Table furnished by the Compagnie du 
Nord : 

TABLE I.—Cost of Electricity per 1000 Watts. 











NumberofHours| Number of Price of 
Name of Station. of Lighting per| Lamps of 25 1000 
| Yearand per | Ampéres and Watts.* 
| Lamp. 45 Volts. . 
| d. 
Calaist a 500 8 10.42 
La Chapelle .. 1010 8 16.3 
Lens .. oe nal 3333 y i | 5.3 
La Chapelle (sorting | 
station) a 3582 8 | 5. 
St. Martin 3729 6 | 47 
Condekerque 3741 4 6.9 
Longueau 3924 5 5.4 
Hirsin.. 4288 6 1.46 








* Interest and amortisation are included ; they are 9.4 per cent. 
per annum. + Brotherhood engine. 

Table II. gives the price of the electric current 
per 1000 watts (Board of Trade unit) in several 
stations and railway workshops. 

This Table will be of great interest to railway 
companies and others who are undecided whether 
to start electric installations of their own, or to take 
‘a supply from a public company, most of whom 
charge 8d. per 1000 watt-hours, which is the 
Board of Trade unit. 

If a curve of 300 watts be constructed (cor- 
responding to 35.32 cubic feet of gas in the case of 
incandescent lighting) according to the price found 
| by the Northern Company of France, the abscissee 
| representing the lighting hours per year, and the 








ordinates the values in pence per thousand feet, 
there is obtained the broken line in Fig. 2. 
This corresponds fairly well with the curve in 
dotted lines, which is obtained from data pre- 
sented to the Railway Congress held in Milan 
two years ago, and which we have not space 
to notice now. The figures in Table II. furnish 
the second curve in dot-and-dash lines, and 
all the figures correspond well with this curve, 
except those from Schaerbeek and Marseilles, which 
are far above it. These installations are, however, 
relatively old, and work under disadvantageous 
conditions. From the curve of 300 watts there 
have been projected three other curves (Fig. 3). 
No. 1 shows, as before, the cost of 300 watts (the 
equivalent, when used in incandescent lamps, of 
35.32 cubic feet of gas burned in jets of the 
same luminous intensity) for any number of 
lighting hours from 590 to 4288 per year. The 
cost is given in pence. No. 2 curve shows 
the price of 218 watts considered as the equivalent 
of 35.32 cubic feet of gas in the case of an arc lamp 
of 3 or 4 ampéres (under 45 volts) compared with a 
Wenham lamp of 25 cubic feet, and giving 170 
candles. No. 3 curve shows the price of 166 watts, 
considered capable of replacing 35.32 cubic feet of 
gas, in the case of an arc lamp of 16 to 17 amperes, 
compared with a gas jet burning 158 ft. per hour, 
and giving 1420 candles. No. 4 curve shows the 
price of 73 watts considered as capable of replacing 
35.32 cubic feet of gas in an are lamp of 12 to 
13 amperes and 45 volts (1000 candles mean 
spherical intensity) compared with eighty-four 
Dery gas burners consuming 34 cubic feet, and 
giving 114 candles. 

As the price of gas is supposed to remain con- 
stant, whatever be the hours of lighting, the hori- 
zontal lines are its curves of price, and the cutting 
of such a horizontal line by a curve shows the 
number of hours of lighting at which gas and 
electric light (of the kind corresponding to the 
curve) will be equally expensive. Thus it will be 
seen that the cost of incandescence does not descend 
below gas at 4s. 1d. per 1000 ft. until the lighting 
is prolonged beyond 3250 hours. But on the other 
hand it is seen that with arc lighting in large stations 
electricity is cheaper, for a given candle-power, 
than gas at 1s. 7d., when the lighting’ exceeds 
2000 hours, and equal to gas at 1s. 14d. at 3000 
hours. 








THE PORT OF BORDEAUX. 

THe works undertaken for the improvement of 
the Port of Bordeaux were represented in the 
Paris Exhibition, in the pavilion of the maritime 
Chambers of Commerce, by a relief map of the 
port, and in the pavilion of the Minister of Public 
Works, by a model of the quays, carried on arches, 
which are being constructed at the present time. 

Bordeaux is situated on the banks of the Garonne, 
15 miles above the Point of Ambez, where this river 
joins the Dordogne and with it forms the Gironde ; 
it is 60 miles above the sea, and while the maritime 
navigation goes no higher than the bridge of 
Bordeaux, the tide rises as far as Casseuil, 38 miles 
above. The commerce of the port is very con- 
siderable, as will be seen from the following figures 
that refer to the year 1886: 

Number of ships ... re as aaa 
Actual tonnage of merchandise . 2,363,105 
Total tonnage of ships - . 3,525,454 

The city occupies the third place amongst the 
ports of France. The following are the various 
heights of tide recorded at Bordeaux : 


23,921 


ft. in. 

High water ordinary spring tides 21 10 

” ” ” neap ” 12 10 
Low ” ’ ” ” 0 0.28 


The flood lasts during 5 hours and the ebb 7.5 
hours ; during the equinoctial tides there is a con- 
siderable bore in the Garonne, but it disappears below 
Bordeaux ; at low water the discharge of the river 
is 3300 cubic feet per second, and the width at the 
bridge of Bordeaux is 1266 ft. The port is formed 
along the river, which is bordered for the whole 
length of the town with quays and by a floating basin 
of about 250 acres that was constructed between 1869 
and 1879 (see plan, Fig. 1). Two deep excavations 


dredged in the bed of the river, one below the 
bridge and the other above it, form harbours in 
which the depth is never less than 13 ft. below low 
tide ; the lower basin, which alone is of import- 
ance to the maritime navigation, is about 5000 ft. 





in length, 37 acres in extent, and it has a depth of 
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CIVIL ENGINEERING AT THE PARIS EXHIBITION x;y THE PORT OF BORDEAUX. 
(For Description, see Page 679.) 
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THE PORT OF BORDEAUX. 


Fig. 5. 
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24ft. Gin. It is in this harbour that the ships 
coming up the river are handled, because the old 
quays are not built with sufficiently deep founda- 
tion to permit of their being brought alongside ; 
new quays are now in course of construction, and 
a number of stages, some floating and others 
standing upon piles, are in service for load- 
ing and unloading ships. Of these there are seven 
on the right bank, devoted to public use ; fourteen 
on the left bank, also public ; and thirteen on the 
same side of the river belonging to private indi- 
viduals. In 1880 Bordeaux had only about 3600 ft. 
of quay walls on the left bank and 5500ft. length 
of harbour on the left bank. By a law passed on 
February 21, 1880, the sum of 320,0001. was devoted 
for the construction of improvement works at the 
port, and almost immediately afterwards consider- 
able extension in the unloading quays above 
the bridge was made, so as to avoid crowd- 
ing the river by the smailer boats and barges. 
These works, finished in 1888, have added to the 
port, (1) on the left bank above the bridge, 8500 ft. 
of landing stages ; the bed of the river was to have 
been in addition rectified by adam 6500 ft. in 
length, interrupted at two points by 880 ft. of 
landing stages, but these works have been post- 
poned ; (2) on the right bank above the bridge by 
3900 ft., and below the bridge by 8500 ft. of landing 
stages. These latter consist simply of a rock- 
covered slope with a flat surface on the top, and 
slopes of one-fourth and one-fifth on the land side, 








Works 


and of one in ten on the river side. In 1886 the 
development in the trade of Bordeaux rendered 
the construction of the new works necessary, and 
a law passed on August 7, 1887, authorised 
the Chamber of Commerce to advance 2,500,000I. 
to the State to execute the following works : 
1. On the left bank, an extension of the old vertical 
quays by 5200 ft. of new vertical quays or landing 
stages. 2. On the right bank 1640 ft. of wooden 
staging alongside a depth of from 10 ft. to 13 ft. 
at low water and extending the port down the river. 
The quays in course of construction at the present 
time are built on foundations made by compressed 
air at a depth of 52 ft. 6 in. below low water ; they 
consist of piers 32 ft. 9in. deep and 13 ft. 1 in. 
thick carrying arches of 39 ft. 4 in. span ; beneath 
these arches the facing that maintains the surface 
of the quay is laid at its natural slope (see Figs, 2 
and 3) ; this work is being constructed at the cost 
of about 160]. a yard. The top of the quays will 
be 21 ft. above low water, and the foundations are 
sunk at least 40 in. in the bed of marl that under- 
lies the bottom of the river. The tidal basin (Fig. 18) 
was constructed between 1869 and 1885, and some 
supplementary works connected with it were autho- 
rised by the law of August 2, 1887. This basin is 
surrounded by vertical quays, the top of which are 
23 ft. above low water ; at a distance of 16 ft. from 
the walls the depth of water is 26 ft. at high water 
spring tides; the useful length of quay walls is 
5740 ft.; the foundations of these quays are built in 








a compact clay met with at a level of 39 ft. below 
low water. A length of 750 ft. of these quays is 
founded on piles placed about 40 in. apart longitu- 
dinally and 68 in. transversely ; at intervals of 
165 ft. the wall is strengthened by blocks of 
masonry 16 ft. 4 in. wide and from 19 ft. to 26 ft. 
long; the rest of the quays of the floating basin 
stand on blocks about 42 ft. apart and con- 
nected by arches of 26 ft. 3 in. opening. This tidal 
basin communicates with the Garonne by means 
of two locks; the larger one is 498 ft. in length 
and 72 ft. 2 in. wide, the smaller is 446 ft. long and 
46 ft. wide ; this latter is divided by intermediate 
gates into two compartments of 249 ft. and 197 ft. 
Like the greater portion of the quay walls of the 
basin and the graving dock, the locks are founded on 
large blocks sunk in position but with a space of 20in. 
between them; the invert is of béton 13ft. lin. thick, 
its lowest point is 25 ft. 10 in. below high water nea 
tide. The two locks are fitted with iron ebb an 
flow gates of a curved form ; these are framed with 
horizontal beams placed 39 in. apart, and con- 
nected at intervals by verticals. The upper part of 
the flood-gate contains a number of openings stretch- 
ing across its whole length to receive the sluices 
by which surface water can be introduced during 
high spring tides, a method of feeding the tidal 
basin which was rendered advisable by the large 
quantity of mud which is carried in the waters of 
the Garonne. At low tide the basin is supplied by 
three artesian wells specially sunk for this purpose, 
and giving a discharge varying from 31,000 to 
24,000 cubic feet per hour, the level of the water 
rising from 14 ft. 9 in. to 24 ft. 6 in. above low 
water ; the discharge from the wells is stored up in 
a reservoir (Figs. 16 and 18), with an area of 
40 acres ; Figs. 10 to 13 are various sections of the 
quay walls, and Figs. 4 to 9 are views of the béton 
foundation blocks. The turning bridges and the 
lock gates are worked by hydraulic power. 

Connected with the tidal basinisadry dock (Fig. 18) 
resting upon blocks of béton ; it is 72 ft. 2 in. inwidth 
and 413 ft. in length, the depth being about 26 ft. 
below high water ; this dock can be emptied either 
direct into the river or into the tidal basin. The 
blocks employed for the foundations are of masonry 
set partly in Portland cement and partly in mortar. 
To a depth of about 14 ft. the foundations are laid 
without any difticulty being encountered from the 
water ; below that depth two systems have been 
employed. First, pumping the water out of the 
excavation ; with this method the cost for sinking 
the foundations was 28s. per cube metre. Second, 
by dredging, the cost of which was nearly twice as 
great. From 1869 to 1885 the money expended on 
the tidal basin of Bordeaux amounted to 870,568!. 

The machinery employed in the port for handling 
merchandise comprises twenty-two cranes, sixteen 
of which are travelling cranes, which are placed 
around the quays of the tidal basin; they belon 
to the Chamber of Commerce, but are not worke 
by that body. Eight sheds, each covering 6500 
square feet, have recently been erected in the 
vicinity of the basin. Besides the dry dock already 
referred to, the port possesses a smaller one 190 ft. 
long and 39 ft. wide, besides a small floating dock 
180 ft. by 43 ft., a slipway 196 ft. in length, and a 
second slipway constructed on the Labat system 
large enough to accommodate one vessel 410 ft. in 
length, or two each 229 ft. long. 

Between Bordeaux and the sea the waterway 
may be conveniently divided into two parts (see 
the chart, Fig. 17) ; the Garonne, extending from 
the city to the point called the ‘‘ Bec d’Ambez,” 
where the waters of the river join those of the 
Dordogne. In this first section ships passing down 
towards the sea meet with two difficult lengths of 
navigation, that of Lormont, which contains several 
successive sandbanks, and that of the Bec d’Ambez. 
The Gironde, which forms the second section, is 
nearly 6000 ft. in width at the Bec d’Ambez, 
and this is increased lower down until it 
attains a width of 32,000 ft. at By, the width, 
however, being reduced by the presence of a 
number of islands in the stream. From this point 
to the sea the bed of the river narrows, and the 
discharge at Cordouan is not more than half the 
width last mentioned. Between the Bec d’Ambez 
and the sea the most important points are the Reef 
of Beychevelle and the harbour of Trompeloup. 
This harbour, which has a depth of 26 ft. 3 in. 
below low water, is midway between Bordeaux and 
the sea. It is the point of departure for large 
ocean steamers, which always finish loading there 
before going out to sea. From Trompeloup to the 
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sea there is a depth of nearly 15 ft. at low water, 
and a rise of tide of 13 ft. 1 in. ; between Trompe- 
loup and Bordeaux the banks are numerous and of 
sufficient importance to interfere considerably with 
deep-draught navigation. Vessels can enter the 
Gironde by three passes. That known as the Matelier 
occupies a cane pebiioes between the rocks of Cor- 
douan, on which a lighthouse has been built visible at 
a distance of 19 miles, and the Banc des Anes, 
Between this bank and the Point of Coubre towards 
the north, isthe north pass, which is marked by the 
Coubre lighthouse, visible nearly 17 miles away. 
Skirting the Point of Grave to the south of Cordouan 
is the southern pass. 

The pass of Matelier, at one time the most easy, 
has become gradually reduced in depth, and the 
water has cut a channel across the bank of Matelier 
which separated it from the right bank ; this was 
the origin of the northern pass, that in its turn 
gradually silted up, while the so-called Mauvaise 
bank shifted towards the north and _ navigation 
became dangerous for sailing vessels. The Matelier 
pass, which was marked out by bouys in 1885, is the 
one wholly used for sailing ships, but in bad 
weather the navigation is very difficult. The depth 
of water at high tide is 23 ft., while that in the 
northern pass is 29 ft. As to the southern 
pass the erosion of the Point of Grave has 
widened the channel at the expense of its depth, 
which is now only 16 ft. This point is constantly 
disappearing under the action of the sea, and in 
the middle of the century it was feared that the 
Gironde would form a new bed for itself to the 
south of its present embouchure ; the Point of Grave 
was then receding at the rate of nearly 100 ft. a 
year. In 1835 protection works were commenced 
consisting of a jetty extending towards Royanand, 
of groins carried seaward; these works, which 
were constantly being injured by the sea, and which 
were only very gradually developed, cost 480,000I. 
between 1835 and 1839. As the maintenance of the 
lower Garonne and of the Gironde is a matter of 
life or death to the Port of Bordeaux, the question 
has always received close attention, but it was 
not until this century that anything like an orga- 
nised and able plan was prepared, The first 
important project was designed in 1847, at a 
time when there existed over the two most difficult 
passes of the Garonne, at low water, 26 in. at 
Mont Ferrand, and 40 in. at the Bec d’Ambez. 
The plan of works approved by the authorities had 
for its objects, to rectify somewhat the abrupt curves 
of the banks and gradually to enlarge the channel 
in which it was intended that the discharge at ebb 
water should be concentrated. At Lormont where 
the Point of Lormont causes deposits in the abrupt 
enlargement below the branch of the river separat- 
ing the Island of Grattequina from the left bank, 
the stream was barred by the dykes of Bassens and 
Lormont in 1855; these regulated the right bank, 
and the dyke of Caillou the left bank. These 
works produced excellent results, and in 1865 there 
Was & depth of over 8 ft. at low water in the pass 
of Lormont. At the Bec d’Ambez the waters of 
the Garonne divide into two arms, one comprised 
between the point and the Island of Cazeau, 
the other between the Island of Macau and 
the left bank. To regulate the bed of the 
river, the Macau branch was suppressed by means 
of a submersible barrage and the islands of 
Macau and Cazeau were connected; below the 
Bec d’Ambez a dyke 2500 ft. long and raised to a 
height of 5 ft. above low water, was constructed 
with the object of increasing the scour in the lower 
part of the pass ; by means of these works a depth 
of 10 ft. was obtained in 1865. The programme of 
1847 was unfortunately only partially carried out, 
but the works executed cost 126,000/. In conse- 
quence of this, and also because of many unforeseen 
circumstances, the improvement obtained was only 
temporary, and although large sums were expended 
in maintaining the existing works. the condition 
of the river became steadily worse, and in 1874 it 
was found necessary to prepare an entirely new 
project. In 1878 a Government commission was 
called upon to examine three main schemes: 1. A 

lan for improving the banks from the pass of 

acau to the Bec d’Ambez with embankments to 
Lormont. 2. A canal scheme from the harbour of 
Trompeloup to the Port of Bordeaux. 3. A general 
plan for embanking the river. 

The programme decided upon by the commission 
comprised the execution of preliminary works for 
which a law, passed August 3, 1881, authorised the 
expenditure of 1,200,000/.; this plan consists of 


three separate sections which have been in course 
of execution since 1883. At the present time ships 
passing from Trompeloup to Bordeaux encounter 
three difficult pieces of navigation ; at Beycheville, 
where the depth at low water is less than 10 ft.; at 
Bec d’Ambez it is rather more than this, and at 
Bassens near Lormout, where it is 8 ft.6in. In 
going down the river from Bordeaux one hour 
before high tide, ships can be sure of finding 
19 ft. 6 in. of water at Beychevelle. The deepen- 
ing at this point formed one of the three sections 
of the general plan before alluded to. This and 
the other two sections may be briefly described as 
follows : 

1. The pass of Beychevelle is four kilometres in 
length; it is a bank behind which large quanti- 
ties of sand and mud accumulate. This bank is 
to be removed by dredging to a depth of 16 ft. 
below low water, and the sides rectified. The 
excavation of the channel was completed in 1888, 
with the exception of some reefs which will be 
dealt with later on ; the embankment works are in 
course of execution. 

2. At the Bec d’Ambez it was decided to rectify 
the bank of the Island of Cazeau, and of the Island 
of the Nord, in such a way as to obtain a straight 
bank for a length of about 5 miles, and so remove 
the various sinuosities of the natural shores ; the 
debouchure of the Garonne will be nearly 3000 ft. 
in width, and that of the Gironde 5800 ft. The 
extension for a length of 3000 ft., of the spur of 
the Bec d’Ambez, and the removal of the barrage 
of Macau have been decided upon, but these works 
will not be carried out until a later period. The 
rectification of the banks is being pushed rapidly 
forward ; excavating machines are employed to 
remove the ground to a depth of 40 in. below low 
water ; the water is then admitted into the channel 
thus formed, and the final depth is obtained by 
ordinary dredging operations ; the total amount of 
material removed is estimated at over 7,000,000 
cubic metres, of which 2,000,000 have already been 
dealt with. The total cost of the works at the 
passes of Beychevelle and Ambez is estimated 
at 640,0001. 

3. The plan prepared for improving the pass of 
Lomont includes in the first place a general rectifi- 
cation of the river bed and extensive dredging 
operations at the pass of Caillou. Considerable 
opposition on the part of the Bordeaux Chamber 
of Commerce, which feared that the harbour of 
Lomont would be suppressed, resulted in these 
works being delayed, but a ministerial decree of 
July 27th last, authorised them in a somewhat 
different form. As now to be carried out the 
navigable channel will be excavated through the 
whole length of the passes of Lomont and 
Grattequina, rectifying and maintaining the left 
bank by means of piles; in this way it is hoped 
to maintain a deep channel. The cost is estimated 
at 200,0001. 





AN OLD HORSE GEAR. 

For more than a century there has been in Hop- 
gardens, a narrow court leading out of St. Martin’s- 
lane, an establishment belonging, for the greater part 
of the time, to the family of Messrs. Buckland, in 
which precious metals — gold, ‘silver, platinum, and 
their alloys—are remelted and rolled out into sheets 
and bars. In its early days the motive power of this 
establishment was a horse, or two, when the work 
required them; and part of this horse gear, having 
been in use ever since, was only removed some short 
time ago to make room for more modern arrange- 
ments. 

By the courtesy of the present proprietors we were 
enabled to have a careful sketch prepared of this old 
gear, and on page 677 we illustrate it as it appeared at 
the time of its removal. It represents three distinct 

riods, the first when driven by a horse, the second 

y an engine, and the third when at some later time 
part of the wooden wheels were replaced by cast-iron 
wheels. 

The gear was probably erected in the first instance 
by a London miliright about 1780. It consisted of a 
square upright timber shaft, surmounted by two 
toothed rings, gearing into several wheels on _hori- 
zontal shafts, the latter placed above the floor over- 
head, and driving direct on to the rolls. Some of the 
original wood-framed wheels, as well as the upright 
shaft, remained to the end, and were in constant daily 
use for over 100 years. Toa pole attached to the 
vertical shaft a horse was harnessed, and in trotting 
round worked the mill. This continued until 1852, 
when a small beam engine was erected, the pole was 
taken away, a large cast-iron wheel some 12 ft. 








in diameter was attached to the vertical shaft, and 








gearing into this wheel was a pinion keyed on the end 
of a countershaft driven by gearing from the engine. 
Very soon afterwards it was found that the horizontal 
crown wheels were defective ; they were replaced by 
new cast-iron segments bolted to the old framing, and 
the smaller gear wheel shown on the left is of a still 
more recent date. This gearing worked up to within 
a few months ago four sets of rolls, the largest of which 
were 8 in. in diameter and 26 in. long, and used almost 
exclusively for the rolling out of precious metals. 
Quite recently, the mills having been considerably en- 
larged, a new engine and boiler became necessary, and 
the venerable horse gear had to be removed. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 29, 1889. 

Tue American iron market has been quiet, approach- 
ing even to the point of dulness, for the past few days. 
At the same time the consumption of all kinds of iron 
and steel was never greater. The present output is 
be fine nne of 170,000 tons per week, which is in excess 
of any output ever known. Notwithstanding that fact, 
stocks, where they do happen to exist, are declining, 
and large buyers, while not making preparations for 
mid-winter or spring requirements, are watching the 
market with great interest, in order to catch the first 
symptons of an advancing tendency, which it is con- 
ceded on all sides is threatened. It is predicted in 
many quarters that next month will be a very busy 
one among large and small buyers, by way of prepar- 
ing for winter wants. A general demand at this time 
could not but push prices upward 25 to 50 cents per ton 
on crude iron, and from 1 dol. to 2 dols. per ton on 
rolled iron. The ironmakers in the Southern States 
have for some weeks past been unable to accept any 
further orders for delivery this year. On account of 
the strong upward tendency in prices they do not care 
to 9 much business for delivery after January 1, 
unless better — are promised than rule at present, 
which most buyers do not care to do, giving asa 
reason, the fact that present prices of finished products 
will not justify higher-priced raw material. The Bar 
Deleben Iron aud Steel Company has combined with 
one of the largest ironmaking concerns in the south, 
and now has control of the largest ironmaking plant 
south of the Ohio. The spirit of combination seems to 
have entered into the plans and schemes of southern 
ironmakers, as well as of southern railway managers, 
and it is therefore probable that some very important 
combinations will soon be made, looking to the more 
economic control of some of the great ironmaking 
plants of Alabama and Tennessee. 

The Tennesee River, at Muscle Shoals, has been a 
permanent barrier to navigation; but for years the 
Government has been digging a canal around the 
shoals, which has recently been completed, giving a 
direct water route to the sea. This is a much more 
important matter than appears on the surface. Sixteen 
miles of canal have been constructed, and twelve miles 
of open channel improvement have been made by means 
of rock excavation. There are eleven locks 60 ft. wide 
by 300 ft. long. The completion of this work brings 
Chattanooga to the front as an ironmaking centre. The 
cost of transporting coal from Pittsburg to New 
Orleans is 1.05 dols. per ton; from Chattanooga the 
cost of transportation is 80 to 90 cents, making the net 
cost of coal at New Orleans 1.80 dols. to 1.90 dols. 
The production of pig iron in the Tennessee Valley is 
now 300,000 tons per year. It is the second coke-pro- 
ducing section in America, and supplies the finest 
marble in the country. There are large supplies of 
copper, zinc, building stone, coal, lumber, and iron 
ore. It is in this valley, and the territory tributary to 
it, that so much British capital is invested, and to 
which so much attention is being directed. The com- 
pletion of this canal opens up grander possibilities. 

The new process of welding, recently developed at 
Louisville, Ky., is attracting the attention of engi- 
neers, shipbuilders, and others requiring steel of 
extreme hardness. It is almost impossible to drill a 
hole into the steel sheets, even with the finest tools 
made of Mushet steel. Already a heavy demand 
has set in for the product. A vast amount of business 
is anticipated by manufacturers during the coming 
sixty days. It is probable that during December aaa 
January the bulk of requirements for the first three or 
four months of the coming year will be provided for. 
Certain makers of pig iron here have recently said 
that with free iron ore they could export steel rails 
to London. Rails have sold within a few days at 
33 dols. at mill, but in small lots they are selling at 
35 dols, The duty on Cuban ore is 75 cents per ton, 
and an agitation is setting in to have this duty 
removed, The merchant bar and merchant steel mill. 
throughout the country have on an average sixty days’ 
business on their books. Plate and tank ironmakers 
are booking large orders weekly for all kinds of heavy 
work, and the pressure of orders is keeping prices at 
the highest point known for years. A large amount of 
bridge ironwork has recently been ordered, and all of 
the bridge works in the country will be crowded 
until next spring. Grey forge iron is 17.50 dols. at 
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tidewater ; No. 1 foundry, 19 dols. ; merchant bar, 
2 cents; iron nails, 2.10 dols.; and steel nails, 
2.30 dols. ; beams and channels, 3.10 dols. The in- 
dustrial activity which has overtaken the United 
States rests upon a solid basis. The cotton crop, 
though not the very largest, has seldom been ex- 
ceeded. The planters are practically clear of debt, 
and more of their receipts now go into profit- 
able reproduction or extension of agricultural area. 
The building of cotton mills in the south is con- 
tinued with great activity, notwithstanding the 
accumulation of goods in warehouses. The _ build- 
ing of furnaces is projected, and in addition to the 
twenty-nine now building, north and south, twelve 
or fifteen more are likely to be undertaken in a few 
months. Ironmaking has lately received a great 
impetus. All of the railroad companies are in need of 
additional rolling stock. Car builders could have more 
orders if they could execute them. Locomotive builders 
are preparing to put . additional machinery in order 
to meet the greater demand for locomotive power. 
There is in all sections of the country an unusually 
active demand for machinery of every kind. Five 
thousand coke ovens are being built in the coke-pro- 
ducing regions, and pipe lines for the carrying of 
natural gas have been built in four States. The general 
activity has brought into business thousands of small 
traders and manufacturers, with limited capital, but 
who are safe as long as larger concerns are able to 
extend credit, and as long as their purchasers have 
means to meet their obligations. The coming session 
of Congress will be a very important one in many 
respects. While no important political issues divide 
the two parties, there are many matters bearing upon 
the business and commercial interests of the country 
which are coming up for consideration. Among them, 
coast defences, the construction of warships, and 
various important schemes looking to the furthering of 
internal improvements. 





MISCELLANEA. 

Aw American paper states that the constructors of the 
Nicaragua Canal have found that they can shorten its 
—_ y about 10 miles and reduce the cutting from 40 to 
28 miles. 


The prospective opening of the Empire route to the East 
will entail the lengthening of the Esquimalt graving 
dock, as the new steamers now building for the Pacific 
mail service are too long to be accommodated in the pre- 
sent condition of the dock. 


The gross receipts of the twenty-three principal rail- 
ways in the United Kingdom for the week ending Dec. 1, 
amounted, on 16,120 miles, to 1,304,502/., and for the 
corresponding period of 1888, on 16,009} miles, to 
1,202,379., an increase of 110? miles, or 0.6 per cent., and 
an increase of 102,123/., or 8.4 per cent. 


There was launched recently for the German Govern- 
ment the Siegfried, the first of a set of ten coast defence 
vessels ordered eighteen monthsago. This boat will have 
a fair speed and be heavily armed, carrying three 9.6-in. 
guns in sponson batteries. She is protected by an 
armoured belt at the water line. 


The Brush Electrical Engineering Company, Limited, 
of 112, Belvedere-road, Lambeth, have secured the con- 
tract for the whole of the arc lighting at the forthcoming 
Edinburgh Exhibition. The lighting will be effected by 
means of about 350 Brush are lamps each of 2000 nominal 
candle-power, run in series from Brush dynamo ma- 
chines, 


The dynamite cruiser Vesuvius has not yet been 
accepted by the United States Navy Department, and 
will not be until it is demonstrated that her guns can 
throw a 200]b. dynamite shell a distance of one mile. 
All trials of the guns up to the present have been with un- 
charged shells, but Mr. Tracey, the Secretary to the 
Navy, very rightly insists that a live shell shall be thrown 
before the boat is accepted. 


The Chilian Government having resolved to undertake 
water works on a large scale, have commissioned Sejiores 
A. E. Salazar and Carlos Newman, of the Laboratory of 
the Naval School at Valparaiso, to investigate the water 
systems of Europe. ‘Their report, together with a 
chapter on the Bacteria of Water, contributed by Dr. 
Rafael Blanchard, Secretary of the Zoological Society of 
France, is about to be issued by Messrs. Burns and Oates. 


The Admiralty have entered into a contract with 
Messrs. Humphrys, Tennant, and Co. to supply addi- 
tional machinery for the Royal Sovereign, Hood, and 
Repulse, the new armour-plated ships under construction 
at Portsmouth, Chatham, and Pembroke. The new 
machinery for these vessels includes steering engines, air 
mate boat - hoisting engines, and the electric 

ight. 

Mr. Thomas Urquhart, the locomotive superintendent 
of the Grazi-Tzaritsin Railway, South-East Russia, has 
now sixteen compound locomotives running on the above- 
mentioned line. Of these, three are passenger engines, 
the others being six-wheeled coupled goods engines. Mr. 
Urquhart informs us that he has found a very decided 
economy with these engines, an average saving of 18 per 
cent. of the fuel being effected. 


It is now stated that the first issue of the new magazine 
rifle will be made on the 16th inst., and that the whole 9f 
the troops at Aldershot, who are armed as infantry, will 





be supplied with the new weapon. In anticipation of the 
re-armament all the infantry armourers have been sent to 
Enfield to receive practical instruction in the parts of the 
rifle and its magazine attachment, and early in the new 
year special manceuvres will be held to thoroughly test the 
qualities of the weapon in the field, and as nearly as pos- 
sible under active service conditions. 


A heavy piece of canal engineering is projected in 
Russia, being no less than the establishment of a water- 
way between the White Sea and Lake Onega, and hence 
with the main navigable rivers of the Empire. The canal 
will be 146 miles long, 86 of which will, however, be 
a natural channel, leaving but 60 miles of actual excava- 
tion to be done. The canal will be deep enough for the 
passage of boats drawing 10 ft. of water. The work of 
constructing the canal proper is estimated to cost 
7,500,000 roubles, but to this must be added the cost of 
constructing a port in the Bay of Wyg, on the White Sea 
coast, and of deepening the River Svir, thus bringing up 
the total cost to 10,000,000 roubles. 


Professor Thurston recently stated that steam jackets 
are decreasing in utility as engines are advancing towards 

rfection, and should they ever attain this ideal, the 
jacket would be wholly useless. Under certain condi- 
tions even now its use might result in a decided loss. 
There were two periods during the stroke when the steam 
entered and when it left the cylinder, during which the 
jacket was of importance. During the first period the 
jacket had a beneficial effect, as it tended to reduce 
initial condensation. During the second period, however, 
its action was deleterious, as it heated the steam on its 
way to the condenser. The saving effected was due to 
the difference of these two actions. 


The North Sea and Baltic Canal, which was commenced 
on June 3, 1887, will unite the Gulf of Kiel with the 
mouth of the Elbe, and will run from Holtenau by way 
of Rendsburg to a point midway between Brunsbiittel 
and St. Margarethen, a few miles below Hamburg. It 
will, when completed, be 61 miles long, 196 ft. broad at 
the water level, 85 ft. broad at the bottom, and 28 ft. 
deep, and it will have but two locks—one at each end. 
The canal will take in the largest warship that has been 
or will be constructed in Germany, and will, moreover, 
take her at all states of the tide, and in less than eight 
hours it will be possible for her to proceed by it from 
Kiel to the Elbe, or vive versd. 


At the recent meeting of the Mechanical Engineers at 
New York, Professor W. H. Bristol described a new 
recording pressure gauge, which is said to be simple and 
reliable. The pressure tube is of a flattened cross-section, 
and is bent into approximately a sinusoidal form. The 
bent tube may be regarded as a series of Burdon springs 
placed end to end, and pressure applied inside tends to 
straighten each bend or to elongate the whole, and a large 
range of motion is thus obtained. An inking pointer 
is attached to one end of the tube, and records on paper 
in the usual way. The special advantage of the above 
arrangement is that all multiplying devices are done 
away with. 


We have received a pamphlet by Mr. Charles Marvin, 
entitled ‘‘Our Unappreciated Petroleum Empire.” Mr. 
Marvin states that the oilfields of Canada cover upwards 
of 100,000 square miles, whilst South Africa, New Zea- 
land, South Australia, and Burmah have also extensive 
oilfields. The New Zealand oilfield is especially im- 
portant, as millions of tons of pulverised iron ore of the 
finest quality have been lying on her ironsand beaches 
unutilised for want of fuel, and Mr. Marvin suggests that 
this want can be filled by making use of her petroleum 
resources. Almost equally important is the South 
African oilfield, as fuel at Kimberley, where the first 
boring is now being put down, costs 9/. to 101. per ton, 
= is nearly, if not quite, as dear in the goldmining 

istricts, 


The contract between the municipal authorities of 
Berlin and the electric lighting companies there, stipulate 
that the arc lamps in the famous thoroughfare, ‘‘ Unter 
den Linden,” shall be of 2000 candle-power, and in 
some cases of even 5000 candle-power. Some recent 
tests made in the Berlin Technical High School, however, 
show that the lamps in question only give as a maximum 
2014 candles, this being the intensity at an angle of 
42 deg. with the horizontal, whilst at 20 deg. the candle- 
power falls to 1150 candles. Hence it will be seen that 
the average intensity is much below 2000 candles, its 
value being 1228 candle-power, and unless the conditions 
of the contract referred to the maximum candle-power of 
the lamps, they are not complied with by the companies. 
Globes, it was found, diminished the light by 40 to 53 per 
cent., the actual power of a Siemens differential lamp 
with the globe on, ranging from 510 directly downwards to 
1183 at an angle of 40 deg. to the horizon. 


The second ordinary meeting of the Owens College 
Engineering Society was held in the court-room of the 
culees on Tuesday, November 26, Mr. J. B. Millar, 
M.E., in the chair, when Mr. W. Meischke-Smith, B.Sc., 
read a paper on ‘‘ Arches, and a Graphic Method of 
Designing them.” He devoted the first part of the paper 
to a general review of the most remarkable arches built 
from the commencement of the Christian era. He stated 
that the following two conditions must be satisfied in any 
masonry arch: 1. That the voussoirs shall be subjected 
to compression only. 2. That the force’compressing the 
stone shall never exceed a safe working pressure for the 
particular kind of stone used. He next pointed out 
the great importance of the direction of the line of pres- 
sure, and showed a graphic method of obtaining it. The 
essayist also showed graphically a method by which the 
exact amount and weight of backing on every part of 





the arch can be found. The paper concluded with general 
remarks on the building of bridges. 


The American Consul at Mannheim, in a recent report, 
states that Germany exports to all parts of the world all 
kinds of drugs and chemicals in a finished state. Last 


year about 233 million marks’ worth of raw material was 
imported, and 236 millions’ worth of manufactured chemi- 
cals was exported from Germany. This branch of trade 
forms 7 per cent. of the total trade of the empire. The 
raw materials imported included medicinal drugs, resins, 
pitches, and tanning stuffs, while the exports were com- 

of bases, por by salts, ether, oils, medicines, per- 
‘umes, colours, &c. The consul says that the Germans 
are labouring with ceaseless energy to get the command 
of this profitable and important branch of commerce. 
Time, money, and energy are expended in ever-repea 
efforts to beat others and secure new discoveries. In 
Mannheim and the adjacent towns ‘‘a large number of 
skilful chemists are constantly employed producing and 
experimenting. The gold mines of an El edad or the 
silver ones of Colorado are not richer in yielding wealth 
than the laboratories of these establishments.” 

In view of the approach of the time when France must 
decide whether = will renew or abolish commercial 
treaties, statistics of trade are being collected and pub- 
lished by the French authorities for general information. 
Amongst others, returns of French trade for the twelve 

ears 1877-88, inclusive, have been issued, and of these 

r. Crowe gives an abstract which has just been pub- 
lished by the Foreign Office. It shows that France has 
— recovered from the depression of 1887, but that 

er present exchanges are still in many respects behind 
those of 1884. A few general figures will make this clear. 
In 1877 the total trade of France was 20,000,000 tons, 
valued at 7,106,000,000 francs ; in 1884 it was 27,000,000 
tons, valued at 7,500,000,000 francs; and in 1888 nearly 
27,000,000 tons, valued at 7,300,000,000 francs. The 
weight of imports began to shrink in 1885, continued to 
shrink till 1886, and only partially recovered in 1888, 
whilst the values, es declined after 1887, never 
afterwards attained the level of that year. The 
export market interests French merchants even more, 
and an examination of the figures shows that they have 
good grounds for alarm. Progress is apparent in cotton 
stuffs, and in the exports of all sorts of French yarns, 
machinery, and furniture, but in other French staples 
there is a decline. The export of woollens, silks, linens, 
and of specially Parisian manufactures such as furniture, 
toys, refined sugar, leather ware, hats, gold and silver 
ware, have all fallen, and in some cases fallen at an alarm- 
ing rate. Since 1877 French exports to certain countries, 
especially Belgium, the United States, Spain, and the 
Argentine have increased by 229,000,000 francs, but with 
seventeen countries, including Great Britain, Russia, 
Germany, Brazil, and Switzerland, they have declined b 
468,000,000 francs. To Great Britain alone om 
exports in 1888 were 196,000,000 francs less than in 1887. 





Royat Mivitary Exuisirion at CHELSEA.—Next 
summer there is to be held in the grounds of the Royal 
Hospital at Chelsea a Military Exhibition, which will be 
under the immediate patronage of the Queen. The Duke 
of Cambridge is to be the President of the Council, and 
General Lord Chelmsford the chairman of the local com- 
mittee. The exhibits will comprise every description of 
industrial work relating to military equipment and 
manufactures, together with a loan collection of pictures 
and other objects of interest in connection with military 
service past and present. Military music, tournaments, 
and sports will also be features of attraction. 





Mr. Tuomas UrquHArRtT.—Some time since the Russian 
Government issued an ordinance to the effect that all 
foreign officials employed on the Russian railways must 
either become naturalised or else resign their appoint- 
ments. A single exception was made in the case of Mr. 
Thomas Urquhart, to whom no application was made 
under the ordinance. The consequence is he is now the 
only British subject holding an official post on a Russian 
railway. He has, moreover, recently received a very 
flattering mark of distinction from the Czar, being pre- 
sented with a large gold medal with the inscription 
“For zeal,” in recognition of his very valuable services 
to the Russian railways. This is the second medal Mr. 
Urquhart has received during his twenty-one years of 
service in Russia, and proves how greatly his exertions 
have been appreciated. 





ORDERS YOR ARTILLERY.—The Société des Forges et 
Chantiers de la Méditerranée have been successful in 
obtaining several very important orders. In competition 
with Krupp and Elswick, they have secured the contract 
for the guns of the Chilian ironclad Capitan Pratt, and 
of the swift cruisers Presidente Pinto and Presidente 
Errazuria, which are beingconstructed at Seyne, near Tou- 
lon. The engines are being built at Menpenti, near Mar- 
seilles, and the guns and carriages at Havre. The arma- 
ment includes (1) four Canet guns of 25 centimetres (9# in.), 
weighing 23.3 metrical tons and throwing a projectile of 
374 lb. at a velocity of 2296 ft. per second. (2) Eight 
rapid-firing Canet guns of 12 centimetres (4.7 in.), 
weighing 2.9 tons, and throwing a shot of 46 lb. at a 
velocity of 2296 ft. per second. (3) Four Hotchkiss 

ns of 57 millimetres and four of 47 millimetres; five 
satlings of 11 millimetres. (4) Four Canet torpedo 
tubes. The armament of the two cruisers includes (1) 
four rapid-firing Canet guns of 15 centimetres (5.9 in.), 
weighing 5.6 tons, and throwing a projectile of 88 lb. 
This gun will pierce 13 in. of iron armour. (2) Two 
rapid-firing Canet guns of 4.7 in. (3) Four Hotchkiss 
57-millimetre guns, and four revolving guns of 37 milli- 
metres ; two Gatling guns and two torpedo tubes. 
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CARRIAGE FOR THE SOUTHERN RAILWAY OF FRANCE. 
M. MILLET, LOCOMOTIVE SUPERINTENDENT. 
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THE first-class carriage which forms the subject of 
our two-page engraving this week is one of those shown 
at the late Paris Exhibition by the Southern Railway +N 
Company of France. It was built in 1882 at the works ire re = coveeee eno bah oN 
of the company, and is one of a series of seventeen z pee oe er el OS 
vehicles of the same type constructed for service on 
express trains. As will be seen from our engravings, 
it is a four-compartment carriage, those at the ends 
being ordinary first-class compartments seating eight 
persons each, while the two others are coupés, each 
provided with lavatory accommodation, &c. | 
The body, which is teak-framed, is 29 ft. 6.34 in. | 
long by 9 ft. 0.8 in. wide outside, while the clear 
height inside, at the centre, is 6 ft. 7.7 in. The 
coupés are intended to seat four persons each during | 
day service, while the seat of each, for about three- 
fourths of its length, can be drawn out so as to form a | 
bed. In the plan, Fig. 2, the seat on the right-hand | \ 
coupé is shown so arranged. eee ea 
The carriage has a double floor and double roof, the | 
wey between the two floors and two roofs being 
filled with dried seaweed tightly packed. India- 
rubber pads are also introduced between the under- 
frame and body to diminish noise and vibration. The 
doors are carried down so that when open they give 
good access to the footsteps, and they each close 
against a piece of india-rubber tubing attached to the 
frame, so as to exclude draught. Finger guards are | 
attached to the door pillars on the hinge side, and the 
trimming and general finish of the carriage are well | 
carried out throughout. | 
The under-frame is of timber (oak), which is some- | 
what exceptional in current Continental practice. The 
sole-bars are plated outside with iron plates 0.39 in. 
thick, the depth of the plates being llin. The length 
of the frame over headstocks is 29ft. 0.5in., and the 
width between soles 5ft. 11.2in. The total length 
over buffers is 32 ft. 84 in., and the extreme width over 
headstocks 8 ft. 4.8in. The sole-bars are llin. by 
3.54in., and the headstocks llin. by 3.94in. The 
construction of the frame is marked by no special | 
features ; it is clearly shown by Figs. 3 and 4. 
The bearing springs are 7 ft. 54in. long, and each | 
consists of nine plates 3.54 in. by 0.55 in. Their deflec- 
tion is 3.4in. per ton. The arrangement of butting and 
draw springs is shown by Fig. 4. It is one largely | 2 LA i 
used in French practice, the long buffing springs being | 
assisted by short supplementary springs in taking the | 
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strains due to traction. ‘The buffer springs are | Fig.14. 
5ft. 9.2in. long, and consist of twelve plates each | 





3.54in. by 0.39in. Their deflection is 3.23 in. perton,| ___SECT/0N 4.B. 


The supplementary draw springs are 8 ft. 2.5 in. long, | 
and have five plates each 3.54in. by 0.39in. The | 
deflection of the combined buffer and auxiliary springs | 
under tractive strains is 0.945 in. per ton. 
The wheel base of the carriage is 18 ft. 0.6 in., and | 
the wheels ‘are 3 ft. 8 in. in diameter on the tread. | 
The wheel centres are wrought-iron discs and the tyres | 
are of cast steel. The weight of a pair of wheels and | 
axle is 1 ton. The carriage is fitted with the Wenger | 
brake, and its weight empty is 114 tons. | 
The carriage is fitted with the pneumatic apparatus | 
for intercommunication, which has been largely adopted | 
on the Southern Railway, and which, in case of emer- 
gency, enables any passenger to apply the brakes! 29° 
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PASSENGER INTERCOMMUNICATION APPARATUS. 
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by simply pulling a handle. The general oo: 
ment of the apparatus is shown by Figs. 7, 8, and 9 
on the opposite page, and the details by Figs. 5 and 6 
on our two-page engraving, and Figs. 10 to 17 on the 
present and opposite pages. 

The fittings in the compartments are shown in Figs. 
16 and 17, from which it will be seen that by pulling on 
a button attached toa cord, a passenger can operate a 
bell-crank above the roof of the carriage and act as a 
rod which runs along the roof. In Fig. 5 the parts are 
shown in one compartment in their normal position 
and in the other with the cord pulled down. The rod 
which runs along the roof is connected at one end to a 
bell-crank toa vertical rod as shown in Figs. 5 and 10, 
Through the three-armed lever shown in Fig. 6 this 
rod operates two signal arms which when the cord is 
pulled are thrown out from the side of the carriage, 
thus indicating from what vehicle the signal has been 
given. The lower end of the vertical rod is coupled to 
a lever by which is operated the valve by which the 
brake is applied. The whole details of the arrange- 
ig can readily traced out by examination of 

ig. 13. 





LINOLEUM PRINTING MACHINE. 
Wuitst dealing with the visit of the Institution of 
Mechanical Engineers to Edinburgh in the summer of 
1887, we had occasion to describe, in connection with 
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|688. For convenience of reference it may be well to 
| reprint from the article before alluded to, the descrip- 
| tion of No. 1 machine. ‘‘ At Messrs. Barry, Ostlere, 
|and Co.’s the printing of the linoleum is done partly 
| by hand and partly by alarge multiple colour printing 
| machine constructed from the patented designs of Mr. 
J. Wright. This machine, which is probably the 
largest printing machine in the world, has two drums, 
po 26 ft. 9 in. in diameter, placed side by side, with 
a short interval between them, and each capable of 
| being driven independently. Each drum is of sufficient 
size to carry a poe of linoleum 2 yards wide by 25 
yards long with a long gap between the ends of the 

iece when fixed upon the periphery of the drum. 

arallel with the axis of the drums is a heavy bed, like 
that of a planing machine, and on this traverses a table 
carrying the framing on which the printing rollers are 
mounted, there being one roller for each colour in the 
pattern. The rollers are but 1 ft. 6 in. wide, and they 
therefore print but one-fourth of the width of the piece 
of linoleum at each revolution of the drums, and each 
rolier is adjusted at such a distance below that next 
above it, that the colour it applies falls properly into 
its place in the pattern printed by the first roller. 
When a strip 1 ft. 6in. wide has been printed in 
this way the full length of a piece of linoleum, the 
drum is stopped automatically with the gap (which 
we have mentioned as existing between the ends of the 





a visit paid by the members to the works of Messrs. J. 

Barry, Ostlere, and Co., of Kirkcaldy, a large lino- 

leum printing machine, the invention of Mr. J. | 
Wright, of Messrs. John Barry, Ostlere, and Co., | 
Limited (see ENGINEERING, vol. xliv., page 179.) Since | 
then a newer machine, embodying several improve- | 
ments, has been constructed for the same works under | 
Mr. gts superintendence, by Messrs. J. Copeland | 
and Co., Pulteney-street Engine Works, Dobbies Loan, | 
Glasgow, and this machine we illustrate on page | 


piece) opposite the — rollers. The frame 
carrying the latter is then shifted 1 ft. 6 in. laterally, 
the drum again started, and a second 1 ft. 6 in. 
width printed, and a third and fourth similar opera- 
tion completes the printing over the 2-yard width. 
While a piece of linoleum is being thus printed on one 
drum, the adjacent drum is stripped of the piece last 
printed, and is covered with a fresh pieee ready to be 
operated upon by the printing rollers ; in this way the 
latter are kept steadily at work, the two drums being 
used alternately. The machine prints with excellent 





register, and all its details are well worked out. Each 
drum is driven by an independent Willans high-speed 
engine.” 
he above description of No. 1 machine also applies 
to No. 2 machine, with the exception of certain im- 
rovements and additions, the most important of which 
is the addition on the front bed of another carriage 
carrying a complete set of colour rollers for border 
printing. The drum of this No. 2 machine is 26 ft. 9 in. 
in diameter and 12ft. 9in. broad, and it has one drum 
instead of two, mounted side by side as in No. 1 
machine. 

No. 2 machine is arranged to print seven colours, 
both in bordering and filling in. The machine will 
print and border widths from 4 yard wide to 4 yards 
wide by 25 yards long, and piece goods from 2 yards 
to 4 yards wide. e whole of the spur gearing con- 
nected with the transfer of motion from the drum to 
the printing rollers, including the internal segmented 
wheel bolted to the drum itself, is machine-cut, thus 
insuring the greatest accuracy in the work turned out. 

This machine has now been at work some time, and 
gives great satisfaction to its owners, whilst the design 
and workmanship reflect the greatest credit not only 
a Mr. J. Wright, the inventor and patentee, but 
also upon the makers, Messrs. J. Copeland and Co. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market was 
somewhat flat last Thursday forenoon, and the prices of 
Scotch iron were depressed, business having been done 
down to 58s. 11d. per ton cash. Later on there was some 
recovery, but at the end of the forenoon market the price 
was 4d. under the closing quotation of the previous day. 
The account in Scotch iron was reported to be very large, 
and 8 per cent. was freely conceded for the carrying of 
iron. During the forenoon the Cleveland section of the 
market was quite a blank, there being absolutely no busi- 
ness done, and the nominal price showed a decline of 1s. 
a ton from Wednesday. Brokers reported that they 
ad no new business either for the purchase or the sale of 
Cleveland pig iron. In the afternoon there was quite a 
lively excitement. Scotch iron suffered a further fall in 
price, the close showing a decline on the day of 1s. 44d. 
per ton. A considerable amount of Cleveland iron was 
on offer which the ‘‘ bulls,” it was alleged, had failed to 
take up, and the price was run down until it was 4s. 3d. 
r ton under that of the close on Wednesday. Business 
in hematite iron was remarkably steady, and the close 
was 14d. per ton higher than on the previous afternoon. 
Thec ~~ settlement prices were—Scotch iron, 58s. 3d. 
ad ton ; Cleveland, 60s. ; hematite iron, 71s. 9d. per ton. 
here was much excitement on Friday forenoon, and the 
resence of a leading member of the Cleveland syndicate 
PMtr. W. B. M‘Laren, M.P.) in the Exchange room was 
the subject of general comment. It was hinted that 
matters with the syndicate were not as satisfactory as 
could have been wished. Cleveland warrants, which 
were purchased at 65s. to 68s. 9d. per ton, could not 
bring any more than 59s. on Friday. Some transactions 
were done up to 60s. 6d. one month. Scotch iron was at 
one time 44d. per ton down, then it went up 1s. in price, 
fell 5d., rose 8d., and closed at 58s. 104d., thus showing 
an advance on the day of 5d. per ton. The settlement 
prices at the close were—Scotch iron, 58s. 104d. per ton ; 
Cleveland, 59s. 6d. ; hematite iron, 72s. 3d. There was alto- 
gether a better tone in the market on Monday, thesevere 
clearing last week in Yq a accounts having had a 
beneficial influence on the business of the warrant market. 
Everything for a new start was in favour of holders, in- 
cluding the satisfactory Board of Trade returns for 
November, the trade reports from leading districts at 
home and abroad, the large reduction in the stocks of 
Scotch iron, and the smaller imports of Cleveland iron. 
Scotch iron met with a steady advance in price to the 
extent of 1s. 24d. per ton, to 60s. 1d. Even with that 
advance the price was still 4s. 9d. per ton under the 
highest price paid last month. Cleveland iron, with its 
new surroundings, started afresh, and with better ship- 
ments and smaller storing, prices recovered 2s. per ton to 
61s. 6d., but still 7s. 3d. under last month’s highest quota- 
tion. Hematite iron improved in price 1s. 74d. per ton, to 
73s. 104d., only 3s. 104d. under last month’s highest price. 
The settlement prices at the close were—Scotch iron, 
60s. 14d. per ton; Cleveland, 61s. 6d. ; hematite iron, 
73s. 104d. per ton. The feeling in the market yesterday 
was rather quieter. Some interest was shown as to a 
meeting of the Iron Brokers’ Association to consider some 
complaints about the non-payment of differences by one 
of the brokers. The complaint having been stated, the 
matter was remitted to the Committee to be dealt with 
according to the rules of the Association. There was 
another visit from the head of the Cleveland iron 
syndicate, and it was evident that the formation of 
that body was not proving to be such a “gold- 
extracting” combination as had been anticipated. The 
market was strong in the yong - but gave way 
again in the afternoon, over some heavy smashing of 
rices by the ‘‘bears” near the close. At one time 
Scotch iron was 6d. per ton dearer, but it closed at 
59s. 103d. per ton. After being !5d. —— the price of 
Cleveland iron closed 9d. per ton lower than on Monday 
at 60s. 9d. The price of hematite iron was at one time 
6d. {per ton up, and closed at 73s. 4$d. per ton, or 6d. 
down on the day. The market was unusually steady this 
forenoon, and a fair amount of business was done. Scotch 
iron fluctuated in price about 3d. per ton in the vicinity 
of yesterday’s closing price, while Cleveland iron was a 
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shade easier in price, and hematite iron 3d. per ton dearer. 
In the afternoon Scotch iron was sold on a large scale 
for speculative purposes, it was said, and the price 
declined to 59s. ula er ton, but subsequently rallied to 
59s. 5d., so that the decline on the day was only 6d. per 
ton. For Cleveland and hematite iron there was some 
demand, and the prices touched 60s. 6d. and 73s. 6d. re- 
spectively, but the finish on the day was 1s. down on the 
former and 3d. per ton on the latter. The demand for 
Scotch pig iron for the Continent is unusually well main- 
tained for the season, and there is already an inquiry for 
spring shipment. Hitherto the regular vessels have 
for many years easily carried the small lots that 
were being despatched; but to-day it was reported 
that there was special tonnage wanted for the con- 
veyance of 4000 tons of pigs from Grangemouth to 
Stettin, the shipments to be made in March and April. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 6279 tons, as compared with 5502 tons in the 
corresponding week of last year. They included 375 tons 
for the United States, 100 tons for Italy, 190 tons for 
Australia, 450 tons for Germany, 1193 tons for Holland, 
265 tons for Belgium, smaller quantities for other coun- 
tries, and 3126 tons coastwise. Atleast three brands of 
No. 1 makers’ iron are now quoted at 80s. per ton f.o.b., 
and other quotations are 78s. 6d., 78s., 77s. 6d., 75s., &c. 
There are now 88 blast furnaces in actual operation in 
Scotland against 76 at this time last year. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood yesterday at 952,969 tons, as compared with 
958,212 tons yesterday week, thus showing for the week a 
decrease of 5243 tons. 


Malleable Iron and Stecl.—All round, the makers of 
malleable iron continue to be busy, although in some 
instances the pressure of work is not just so great as it 
was. A quiet tone, comparatively speaking, is expected 
till after the Christmas and New Year holidays. The 
current prices are—common bars, lowest grade, 8/. 2s. 6d. 
ver ton, second grade, 8/. 5s., first grade, 81. 7s. 6d. ; best 
ars, 81. 12s. 6d. to 84. 17s. 6d. per ton ; sheets, 10/. ; hoops 
and plates, 9/. ; angle bars, 8/. 2s. 6d. ; nail rods, 8/. 5s., 
all less the usual discount of 5 per cent. The report from 
the steelmakers is that there is still a large inquiry, and 
that they have more work offered than they can quote 
for. The prices of Siemens steel are firm, and as follow: 
Ship-plates, 10/. per ton ; boiler plates, 11/.; rivet rods, 
91, 5s. ; angle bars, 8/. 15s., all less 5 per cent. discount 
for delivery in the Glasgow district. 


The Coal Trade.—There was a good business reported 
to-day in the coal trade. Some coalmasters are in arrear 
with the delivery of their orders for household coals. 
There is also an improvement in the shipping inquiry, 
and the shipments are expected to be good till the end of 
the year. Solin coal is in active request for the iron and 
steel works. Nuts and dross are active, particularly the 
latter, which is getting scarce in some quarters, so that 

masters are taking supplies of it out of their bings. 
The price of dross at the collieries is high, ranging from 
4s. to 5s. 6d. per ton. The prices of all sorts are steady 
at last week’s quotations. At Glasgow Harbour the rates 
are: 


f.o.b. per Ton. 
Ca. £m, 
Splint... ee ie os 10 6to10 9 
Main coal . +f re 2). os 
Steam... er 4m ee 2 8 2 6 
Ell 93° 99 


Ayrshire coal ‘Ys. 6d. f.o.b. at Ayrshire ports. 
The shipping business has been quieter at some of the 
Ayrshire ports. 


Coke.—There is quite a scarcity of coke, and the prices 
are higher than they have been for many years. The 
producing power at one of the largest coke-manufacturing 
establishments in Scotland is about to be increased on a 
very considerable scale. 


Death of Mr. D. R. Macgregor.—Mr. Donald R. Mac- 
regor, formerly member of Parliament for the Leith 
3urghs, and an extensive shipowner, died a few days ago. 

The deceased was for some years the private secretary of 
the late Sir William Pearce, Bart., M.P., of the Fairfield 
Shipbuilding and Engineering Company. Mr. Macgregor 
had one or two reverses in business when engaged in 
shipowning in Leith. He was much liked by the people 
who had occasion to get vessels built at the Fairfield 
Works. 


Imports of Spanish Iron Ore into Clyde Ports.—There 
arrived at Glasgow and other ports on the Clyde during 
November, 26 steamers, bringing 36,746 tons of iron ore 
from Spanish ports. This is an increase of 5666 tons 
over the imports for the corresponding month last year, 
and of 15,307 tons for the same month in 1886. For the 
eleven months of this year the imports of Spanish ore 
amounted to 430,190 tons, an increase of 51,235 tons over 
the same period last year, and of 16:',158 tons, or fully 60 
per cent., over the imports for same period three years 
ago. Of the steamers engaged in this traffic ten belonged 
to Glasgow, one to Leith, seven to Cardiff, three to 
London, two to Liverpool, and three to other English 
ports. The returns are: 


Month. 
Vessels. Tons. 


Eleven Months. 
Vessels. Tons. 


1889 _ 26 © ©36,746 305 430,190 
1888 a 24 31,080 292 378,955 
1887 ne 20 24,833 301 373,819 
1886 20 21,439 228 268,032 


National Telephone yy, er WY Glasgow officers 
and other employés of the National Telephone Company 
held their annual conversazione last Friday evening. Sir 
William Thomson presided, anc gave an_ interesting 
account of the present state of telephony and of recent 








telephonic developments, and more especially of recent 

rogress in Scotland. e considered that the National 
tei Company had a grand future before it. They 
had, he said, hopes of overcoming the difficulty in con- 
necting with Ireland. The present obstacle was the 
expense of laying thirty miles of cable, but he believed that 
by another year the expenditure would not be found to 
be a barrier. 


Institution of Engineers and Shipbuilders in Scotland.— 
The Graduates’ Section of this Institution held an ordi- 
nary meeting last week, the President, Mr. Hugh Reid, 
in the chair, when Mr. T. B. Mackenzie read a paper on 
‘*Graphical Methods of Designing Slide Valve Gear,” 
and Mr. Lindsay Burnet, Moore Park Boiler Works, 
Govan, gave a description of a ‘‘New High-Pressure 
— In each case an interesting discussion took 
place. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change, and there was more dis- 
Cnc to do business than has been the case for some 
ittle time, but actual transactions were not numerous. 
Middlesbrough No. 3 warrants were quoted 61s. 6d. to 
61s. 7d., but later in the day they fell to 61s., and buyers 
only offered 60s. 9d. To-day Middlesbrough warrants 
have gradually fallen until buyers will not offer more 
than 59s. 6d., and sellers ask above this figure. 
Scotch pig iron closed 59s. 443d., so that it is now onl 
about 14d. below Cleveland. It is hoped that we shall 
see at no distant date Scotch iron once more realising a 
few shillings above Cleveland, and the sooner this state of 
affairs is brought about the better it will be for legitimate 
trade. Messrs. Connal and Co.’s stock of pig iron at 
Middlesbrough continues to increase. To-night that firm 
hold a stock of 176,830 tons, being an addition of 826 tons 
on yesterday, and 3915 tons on the past week. In Glas- 
gow Messrs. Connal’s stock is decreasing daily, but 
it is still very heavy. To-night it amounts to 
952,969 tons. his is a reduction of 1350 tons on 
yesterday, and 5643 tons as compared with last Wed- 
nesday. For prompt delivery of makers’ No. 3 g.m.b. 
Cleveland pig iron merchants quoted 61s. 6d., and 
transactions were recorded at this figure. Producers, 
however, could hardly be prevailed upon to quote, as the 
majority of them are quite unable to undertake immediate 
delivery. Those who gave a price at all quoted 64s. and 
even 65s. For delivery of No. 3 g.m.b. Cleveland over 

the first three months of next year, 62s. 6d. is the figure. 


Manufactured Iron and Steel.—Prices of manufactured 
iron are firmer. It is almost impossible to place orders 
for very early delivery, as producers are particularly 
busy, and the majority of them are by no means anxious 
to secure new contracts just at present. Purchasers com- 
plain that iron already bought does not come to hand 
as quickly as they wish. ommon bars are 8l.; best 
bars, 8/. 10d. ; best best bars, 9/. 10s. ; ship-plates, 8/. ; 
boiler plates, 9/.; and ship angles, 7/. 15s., all less the 
usual discount for cash. Steelmakers continue very busy, 
and prices are fully maintained. For heavy sections of 
rails the quotation is 6/. 17s. 6d. to 7l. ; ship-plates are 
8l. 17s. 6d., and some sellers ask 9/.; and angles are 
8l. 10s. So long as hematite iron prices are maintained, 
it is hardly likely that there will be any reduction in the 
quotations for steel. 


The Coal and Coke Trade.—Fuel is still very scarce, and 
quotations are very high. Recently one or two blast fur- 
nace proprietors have made contracts for blast furnace 
coke to be delivered over the next few months, but there 
is still considerable difficulty in obtaining a sufficient 
supply of this article to meet immediate requirements. It 
is stated that for delivery at Middlesbrough as much as 
27s. per ton has been paid for blast furnace coke. We 
are informed that the Etherley Grange — near 
Bishop Auckland, has recently been purchased by Mr. 
Jos. McLauchlan, of Middlesbrough, and another gentle- 
man of the same town. 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Earle’s Shipbuilding and Engineering Company, Limited. 
—The directors have presented to the shareholders the 
eighteenth annual report of this company. It is not so 
satisfactory as it would have been but for the increases in 
the rates of labour which have had to be given, and pro- 
longed strikes which have taken place in the works. A 
rofit is shown of 13,004/., which, with 2474/. brought 
orward from last year, makes a total of 15,4787. The 
amount of work turned out during the year has been 
large. The directors are pleased to announce that the 
company has been favoured with extensive orders by the 
Admiralty, including the first-class armoured cruiser 
Endymion, of 7350 tons displacement, together with her 
machinery, of 12,000 indicated horse-power; the ma- 
chinery, of 12,000 indicated horse-power for H.M.S. 
Centaur, building at Portsmouth Dockyard; also the 
machinery for H.M. ships Andromache} and Apollo, 
each of 9000 indicated horse-power, and for H.M. ships 
Pearl and Philomel, each of 7500 indicated horse- 
power. There is also in hand a considerable number of 
orders for ships and machinery for the mercantile marine. 
The directors, in view of the prospects of the current 
year, recommend the ent of a dividend of 5 per cent. 
per annum, which will abeorb 13,500/., leaving 1978/7. to be 
carried forward to next year’s account. 
Conference of Derbyshire Miners.—At a conference of 
rbyshire miners held at Chesterfield on Monday, it was 
unanimously decided to demand an advance of 10 per 








cent. in wages on January 1 next, without any condi- 
tions whatever, and where the terms are not conceded, 
the men are authorised to hand in their notices so as to 
expire on the 31st of this month. 


Strike at the Atlas Works.—The smiths’ strikers at 
Messrs. John Brown and Co.’s, Limited, Atlas Works, 
have struck for an advance of wages, but their places 
have been filled by substitutes. There is considerable 
unpleasantness. 


The Colliers of South Yorkshire and the New Ten Per 
Cent.—A very unexpected difficulty has arisen between 
the colliery proprietors and the miners of South York- 
shire. The masters decided to grant an increase of wages 
to the extent of 10 per cent. on condition that no further 
changes in the wage list tuok place for six months at least. 
The men refuse to consent to the latter condition, and 
the masters are asked to convene another meeting to 
negotiate with the labour representatives. This they 
have consented to do, but express their surprise, as they 
believed the matter settled, after having the assurance of 
Mr. Pickard, M.P., that he would recommend the 
masters’ proposals for acceptance by the men. 


The Colliery Toymen and Coke Drawers.—All the colliery 
topmen of South Yorkshire have resolved to give in their 
notices on the 17th inst., to expire on the 31st, for such 
an advance as will bring their wages up to an all-round 
increase of 20 per cent. on those of last year. The coke 
drawers have also unanimously decided to demand a 
rise of 10 per cent. from the first making-up day in 
January, making a total advance of 25 per cent. to date. 


Advance in Stecl.—Owing to large additional orders for 
railway material, &c., the price of Bessemer and Siemens 
steel has been again advanced, bringing Bessemer billets 
to 8. 7s. 6d. per ton, and Siemens to 8/, 12s. 6d., with no 
guarantee of prompt delivery, converters being over- 
burdened with orders. Sheets are also rapidly advancing 
in value, the average increase in price being about 15 per 
cent. during the last three months. 


The Value of Local Companies.—Last year forty-four 
local limited companies, with a paid-up capital of 
12,062,440/., were tabulated on December 1. Fourteen 
of these companies showed an increased value of the 
amount called up of 870,561/., and thirty companies 
showed a depreciation of 3,879,709/. This year on the 
same date forty-eight companies exhibited a paid-up 
capital of 12,467,8397. Of these twenty-five companies 
show an increase as compared with the paid-up value of 
2,961,683/., and twenty-three show a depreciation amount- 
ing to 1,762,897. No company has been dropped from 
the list this year, and with one or two exceptions all local 
limiteds show an immense improvement as compared with 
the previous year. 


Advances in Fuel.—Advances are anticipated in manu- 
facturing fuel at the beginning of the year, when the roll- 
ing mill and other contracts expire. In cokea very brisk 
demand is maintained. The prices of the various descrip- 
tions at the ovens are: Large, for steel melting, 14s. 2d.; 
broken by machinery, for kitchen purposes, 15s, 2d. ; for 
heavy forgings by blast, ordinary smiths’ work, &c., 
16s. 3d.; soft washed breeze for ordinary smiths’ use, 
15s. 5d. ; unwashed breeze, 13s. 9d. 





NOTES FROM THE SOUTH-WEST. 

The South Wales Coalficld.—The proposed opening up 
of about 2000 acres of valuable mineral property north of 
Pontypridd, is expected to have the effect of increasing 
the output of coal in the South Wales coalfield to the 
extent of 4,000,000 tons per annum, all of which will be 
shipped from Cardiff. Some ten or twelve new pits are 
to be sunk. The first pits sunk will be two large ones at 
Coedpenmaen. The shafts will be 20 ft. in. diameter, with 
corresponding appliances. Four trams in each cage will 

raised at a winding, and the probable output is esti- 
mated at 2000 tons per day. Two other pits are expected 
to be sunk at Treforest. The Taff Vale Railway Company 
proposes to construct a branch to Coedpenmaen. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh rts in November 
were as follows: Foreign—Cardiff, 790,721 tons ; 
Newport, 189,822 tons; Swansea, 79,650 tons; and 
Llanelly, 12,694 tons; total, 1,072,437 tons. Coastwise— 
Cardiff, 110,001 tons ; Newport, 76,281 tons ; Swansea, 
65,552 tons ; and Llanelly, 5817 tons ; total, 257,651 tons. 
The shipments of iron and steel from the four principal 
Welsh ports in November were: Cardiff, 2945 tons; 
Newport, 11,0494 tons ; Swansea, 664 tons ; and Llanelly, 
100 tons; total, 15,3064 tons. The shipments of coke 
were: Cardiff, 3304 tons; Newport, 111 tons; Swan- 
sea, 507 tons; Llanelly, nil; total, 3922 tons. The 
shipments of patent fuel were: Cardiff, 20,183 tons; 
Newport, 5719 tons; Swansea, 35,002 tons; Llanelly, 
nil; total, 50,904 tons. The aggregate shipments of 
coal from Cardiff in the eleven months ending No- 
vember 30 this year, amounted to 9,365,483 tons; 
of iron and steel, to 64,640 tons; of coke, to 61,509 
tons; and of patent fuel, to 288,464 tons. The 
aggregate shipments of coal from Newport in the first 
eleven months of this year were 2,857,904 tons ; of iron 
and steel, 126,167 tons; of coke, 3491 tons; and of 
patent fuel, 49,882 tons. The aggregate shipments of 
coal from Swansea in the eleven ate ending Novem- 
ber 30, chis year, amounted to 1,497,910 tons ; of iron and 
steel to 5215 tons ; of coke to 2225 tons; and of patent 
fuel to 316,871 tons. The aggregate shipments of coal 
from Llanelly in the first eleven months of this year were 
214,823 tons ; and of iron and steel 5256 tons. It follows 
that the combined aggregate shipments of coal from the 
four ports in the eleven months ending November 30 
amounted to 13,936,120 tons ; of iron and steel to 201 272 
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ne 3; of we to 65,225 tons ; and of patent fuel to 654,717 
tons. 


Dowlais Iron Company.—The contractors for the 
Dowlais Iron Company’s new pits are Messrs. Beith and 
Jones, of Glais, Swansea Valley. 


Bristol Wagon and Carriage Works Company (Limited.) 
—The directors of this company announced on Tuesday 
an interim dividend of 3 per cent. for the half-year ending 
September 30. 

Barry Dock.—Last week’s coal shipments from this 
dock amounted to 57,321 tons. This quantity was shipped 
on board twenty-eight steamers and nine sailing vessels. 
The number of vessels in dock on Monday was twenty- 
eight, viz., eleven steamers and seventeen sailing vessels. 


Newport Harbour Commission.—A spevel meeting of 
the Newport Harbour Commission was held at the offices 
on Friday, Mr. T. Colborne presiding. Mr. R. L. Watson, 
in accordance with notice of motion, moved that a former 
resolution of the Board sanctioning an expenditure of 
10,0002. upon a proposed subway under the river, should 
be rescinded. The work, he said, was one which should be 
undertaken solely by the borough, and be paid for out of 
the borough rates. All the money the commissioners had 
at their disposal was needed for improving the navigation 
of the river. The motion was opposed by Mr. T. Jones, 
and was ultimately defeated by 15 to 7. 


Tiverton.—At a special meeting of the Town Council on 
Monday the town clerk produced a mortgage for securing 
20601. from the Public Works Loan Commissioners, the 
debt to extend over thirty years at 34 per cent. Of this 
sum 700/. was on account of the works now in progress at 
Warnicombe for securing an auxiliary water supply to the 
town, and 13601. was for the Chapel-street sewer and an 
extension of the sewage farm. A memorial to the Board 
of Trade asking for a provisional order to enable the 
council to introduce the electric light into Tiverton, was 
formally adopted. 


Cardiff.—The tone of the steam coal trade has continued 
good, the demand being strong and active. Prices have 
shown, if anything, a hardening tendency. The best de- 
scriptions have made 13s. 6d. to 14s. per ton; good dry 
coal, 12s. 3d. to 12s. 9d. per ton; ar Monmouthshire, 
11s. 6d. to 12s. per ton. The steam coal trade has been 
unusually active, and some of the leading colliery stems 
are stated to be full up until the close of January, 1890. 
No. 3 Rhondda large has been firm at 11s. 6d. per ton. 
Patent fuel has continued in good demand. Cokemakers 
have found it difficult to keep pace with the requirements 
of consumption. Foundry coke has made 23s. per ton ; 
special ditto, 26s. per ton ; and furnace coke, 22s. per ton. 
The manufactured iron and steel trades have been gene- 
rally firm. Heavy section steel rails have made 7/. to 
71. 10s. per ton; and light section ditto, 7/. 15s. to 8/. 
per ton. 


The Telephone in the West.—Portsmouth, Southampton, 
and Winchester are now in telephonic communication, 
and the trunk line is about to be extended to Bourne- 
mouth. 

Great Western Colliery Company (Limited).—A meeting 
of this company has been called to consider the propriety 
of reconstruction, in order to provide for an increase of the 
capital. 

Penarth Docks.—Considerable improvements have been 
made in these docks, and it is intended, amongst other 
things, to erect large pumping engines for the purpose of 
raising the level of the water in the floating docks. The 
contract for the supply of these engines, which are of 
considerable power, has been given to Messrs. W. H. 
Allen and Co., of York-street V orks, Lambeth. 





LAUNCHES AND TRIAL TRIPS. 

THE s.s. Guide, which has been built by Messrs. W. B. 
Thompson and Co., of Dundee, for Her Majesty’s India 
service, was taken for steam trial at sea, on November 29 
and 30. She is 215 ft. long, 30 ft. beam, and 15 ft. 3 in. 
deep, propelled by twin-screw ha ci rem engines 
with 20 in., 30 in., and 54 in. cylinders, and 36 in. stroke. 
The engines are supplied with steam at 160 lb. pressure 
from two large dou apn boilers 12 ft. 9in_ in dia- 
meter by 17 ft. long. The Guide is specially designed 
for the Tndia service, the saloon and state rooms being 
9 ft. high, and fitted out and ventilated for the tropics, 
and electric light is fitted through the ship and machinery 
departments. During a four hours’ full-speed run at sea 
the machinery worked without the slightest hitch or 
heating, and was handled with the atest ease, the 
speed obtained being fully 145 knots. Six full-speed runs 
were made upon the measured mile, and the diagrams 
taken showed an indicated horse-power of 2520. The shi 
has been constructed under the supervision of Sir EF. 
Reed, M.P., who was represented on board during the 
trial trip by Mr. Hudson and Mr. Barnaby, and Messrs. 
Flannery, Frm and Johnson, engineers, of London. 

On December 2 the new twin s.s. Athlete, built by the 
Canada Works Engineering and Shipbuildmg Company, 
Birkenhead, for Mr. W. Thompson, of Eastham Ferry, 

r ed down the Mersey on her official trial trip, with 
the result that a mean speed of 15 knots per hour was 
attained, the machinery developing 900 indicated horse- 
—— and working throughout without a hitch. The 
ollowing are the principal dimensions of the boat: 
Length, 150 ft. ; breadth, 22 ft. 8in.; depth, 12ft. 3in. 
Two sets of compound surface-condensing engines, each 
having cylinders 18 in. and 36 in., with a stroke of 24 in., 
have been fitted, and one double-ended steel boiler, 16 ft. 
long by 12 ft. diameter., having four furnaces 3 ft. 6 in. in 
diameter by 6 ft. 3in. long, supplies the engines with 
steam at 1001b. working pressure. 





Thes.s. Rajah Brooke, built by Messrs. Napier, Shanks, 
and Bell, Yoker, and engined by Messrs. Bow, McLachlan, 
and Co., Paisley, to the order of the Borneo Steamship 
py Limited, London, went on her speed trials on 
the Clyde on Wednesday, 4th inst., and on four runs at 
Skelmorlie she attained a speed of 11 knots an hour. The 
engines are of the tri-compound type, with cylinders 
183 in., 30in., and 49 in. in diameter respectively, with a 
— stroke of 36in. There are two boilers 12 ft. 3in. 

y ft. Gin., working to 1501b. steam pressure. The 
heating surface in the boilers is 2260 square féet and the 
grate area 90 ft. At 84 revolutions the engines indicated 
900 horse-power. The vessel is 225 ft. long, 314 ft. broad, 
and 22 ft. 9in. deep, and 990 tons gross, 





The new steel screw steamer Kriemhild, built by 
Messrs. C. S. Swan and Hunter, Wallsend, for the 
Deutsche Dampschiffs Rhederei of Hamburg, for their 
line from Hamburg to China and Japan, was taken to 
sea at the mouth of the Tyne on Wednesday, the 4th inst., 
for a three hours’ full-speed trial. The vessel is 335 ft. 
long, over all, 39 ft. broad, and 25 ft. 9in, deep. The 
engines and boilers have been built by the Wallsend 
Slipway and Engineering Company, Limited, of Wallsend, 
ma are 27 in., 44 in., and 71 in. in diameter, by 48 in. 
stroke, and are driven from two large double-ended steel 
boilers with a working pressure of 160 Ib. per square inch. 
The trial of the machinery passed off very satisfactorily 
without the slighest hitch or stoppage, and an average 
mean speed of 134 knots was easily attained. 


On Thursday, December 5, Messrs. Edward Withy 
and Co. launched from their yard at Hartlepool, a 
large steel screw steamer built to the order of Mr. F. 
Woods, London. The boat has been named the Sandfield, 
and is a vessel measuring about 290 ft. in length, con- 
structed throughout of Siemens-Martin steel. The vessel 
will be fitted with triple-expansion engines, and one large 
pat ae boiler by Messrs. Blair and Co., Stockton- 
on-Tees. 





The new steamer Mira, for the Star Line of Calcutta, 
constructed by Messrs. Aiken and Mansel, Whiteinch, 
and engined by Messrs. John and James Thomson, Glas- 
gow, to the order of Messrs. Thomas and Jas. Harrison, 
Liverpool, went on her trial run on Friday, the 6th inst. 
The vessel is 350 ft. long, 40 ft. broad, and 27 ft. 8 in. 
deep, and the gross tonnage 3200 tons. The engines are 
of the triple-expansion type, with a 24 in., 40 in., 
and 66 in. in diameter, with a stroke of 4 ft. The con- 
densing surface is 3036 square feet. The boilers, two in 
number, are single-ended, 13 ft. in diameter by 16 ft. 
long, and there are eight furnaces 3 ft. 6 in. in dia- 
meter. The grate surface is 144 square feet, and the 
heating surface 4922 square feet. The propeller is 17 ft. 
in diameter with a 19 ft. pitch, and 82.4 square feet 
surface. The working pressure is 160 lb. to the square 
inch. At 59revolutions the engines indicated 1350 horse- 
power, and at full speed 1850 indicated horse-power. 


The s.s. Hornby Grange, which has been built by 
Messrs. Wigham, Richardson, and Co., of Newcastle, 
was launched on the 7th inst. She is 300 ft. long, 40 ft. 
beam, and 23 ft. deep. Her machinery is of the triple- 
expansion type having cylinders 24 in., 37 in., and 62 in. 
in diameter, by 42 in. stroke, and arranged on Tweedy’s 
patent system, and is supplied with steam from three 
alga boilers having about 6000 ft. of heating surface. 

he vessel is owned 
Co., of London, and has been built to the specifications 
and under the inspection of Messrs. Flannery, Baggallay, 
and Johnson, of London and Liverpool. 





Messrs. C. S. Swan and Hunter, of Wallsend, launched 
on the 7th inst. a steel screw steamer named the Maori 
for the line of the Shaw, Savill, and Albion Company, 
Limited, of London, for their dead meat carrying wake 
between the antipodes and the British Isles. The dimen- 
sions of the vessel are 324 ft. long; breadth extreme, 
40 ft. ; and depth moulded, 25 ft. 9in. The engines have 
cylinders 26 in., 42in., and 69 in. in diameter by 45 in. 
stroke, and are supplied with steam by two large boilers 
working at 160 1b. pressure, and built by the Wallsend Slip- 
way and Engineering Company, of Wallsend. 





A four-masted sailing ship of 3200 tons gross register 
was launched on Saturday, the 7th inst., from the yard of 
Messrs. Barclay, Curle, and Co., Limited, Whiteinch, 
where it was built to the order of MM. Ant. D 
et Fils, Paris. The dimensions are: Length, 348 ft. ; 
breadth, 46 ft. 6in. ; depth, 30 ft. ; and the carrying capa- 
city is 5000 tons. 





A new vessel, named the City of Vienna, and built for 
Messrs. George Smith and Sons, Glasgow, was launched 
on the 7th inst. from the yard of Messrs. Workman 
Clarke, and Co., Limited. The dimensions of the vesse 
are: Length, 412 ft.; breadth moulded, 46 ft. 4 in. ; 
depth of hold, 29 ft. 34 in., with a gross tonnage of about 
4450. The engines, which are of the triple-expansion 
type, have been constructed by Messrs. J. and J. 
Thomson, Finnieston, Glasgow. The cylinders are 32in., 
53 in., and 874 in. in diameter, and the piston stroke 5 ft., 
the condensing surface being 7504.5 square feet. Steam 
is generated in four single-ended boilers 14 ft. 6 in. in 
diameter, and 11 ft. Gin. long, with twelve furnaces in all, 
42 in. in diameter, giving'a grate area of 208 square feet, 
while the heating surface is 2142.75 square feet. The 
working pressure is 160 lb. to the square inch. The pro- 
peller is 19.6 ft. in diameter, with a pitch of 24 ft., and 
a surface of 104 square feet. It is expected that with 
ee horse-power the speed will be 14 knots an 

our. 





y Messrs. Houlder Brothers and | M 





A steel screw steamer named Aud was launched on 
Saturday, the 7th inst., from the Alloa yard of the 
Grangemouth Dockyard-Company, by whom she has been 
built for Norwegian owners. The vessel is 194 ft. long, 
29 ft. broad, and 14 ft. deep, the tonnage being 1000. The 
engines, which are of the i payee type, have been 
constructed by Messrs. Ally and Maclellan, Glasgow. 
The cylinders are 14 in., 23 in., and 38 in. in diameter, 
with a stroke of 28 in. The cooling surface in the con- 
denser is 700 square feet. There is one single-ended 
boiler 12 ft. 9 in. in diameter, by 10 ft. long, having three 
furnaces 36 in. inside diameter, with a grate area of 
52 square feet, and a heating surface of 1412 square feet. 
At a pressure of 160 lb. to the square inch, the power will, 
it is expected, be 500 indicated horse-power. 


Messrs. Russell and Co. launched on Monday, the 9th, 
from their yard in Bay-street, Port-Glasgow, a steel sail- 
ing barque named Glen Esk, of 1317 tons net register, 
the length being 230 ft.; breadth, 36 ft.; and depth, 
21 ft 6in. The owners are Messrs. W. O. Taylor and 
Sons, Dundee. 





An important addition to the fleet of the Royal Mail 
Steam Packet Company was launched,from the yard of 
Messrs. Robert Napier and Sons, Govan, on Tuesday, the 
10th inst. This vessel has been named the Thames, and 
is of the following general dimensions: Length, 456 ft. ; 
extreme breadth, 50 ft. : depth to spar deck, 33 ft. 4 in. ; 
with a gross tonnage of 5600 tons. The Thames has been 
built to meet the Admiralty requirements as an armed 
cruiser. State rooms are fitted up for 200 first-class and 
40 second-class passengers on the main deck, while in the 
after part of the tween decks there is accommodation for 
400 third-class passengers. The ship is heated by steam, 
and lighted by electricity. The propelling machinery, 
which is of the triple-expansion type, is to indicate 7000 
horse-power, and give the vessel a sea speed of 18 knots. 
There are eight single-ended boilers working to a pressure 
of 150 lb. to the square inch. 





Messrs. James and George Thomson launched from 
their yard at Clydebank on Tuesday, the 10th inst., 
H.M.S. Psyche, built to the order of the British 
Admiralty, and intended, with other vessels, for the pro- 
tection of the Australian colony. The vessel is of the 
—*- deck class, 2580 tons displacement, being 265 ft. 

tween perpendiculars, and the speed is to be 19 knots 
under forced draught. The vessels are known as the 
Pandora class, and were fully described in our issue of 
October 25. 


A steel screw steamer named Santanderino was launched 
on Tuesday, the 10th inst., from the yard of Messrs. D. 
and W. Henderson and Co., Partick, by whom she has 
been built to the order of Seior M. M. de Arrotegni, of 
Bermeo, Spain, for the West Indian trade. The vessel 
is of the following dimensions: Length, 335 ft. ; breadth, 
40 ft. ; depth, 28 ft. 9in. ; with a gross tonnage of 3140 
tons. The propelling machinery is of the triple-compound 
type, with cylinders 28in., 44in., and 7l4in., with a 
piston stroke of 48in. The power developed will, it is 
expected, be 2500 indicated horse-power. The hull and 
engines have been constructed under the personal super- 
intendence of Mr. George Hepburn, Liverpool. 


Messrs. Russell and Co. launched, on the 11th inst., a 
four-masted steel ship, built for the “Shire” line of 
essrs. Thomas Law and Co., and named Dumfrieshire. 
The dimensions are : Length, 313ft.; breadth, 42 ft. ; 
depth, 24 ft. 6 in. ; with a net register tonnage of 2600 tons. 


Messrs. T. R. Oswald and Co. have launched from 
their shipbuilding yard at Milford Haven, a steel screw 
steamer of the following dimensions: Length, 238 ft. ; 
breadth, 32 ft. 6 in. ; depth, 20 ft.; and of about 1900 tons 
deadweight. This vessel was built to the order of M. 
Delarne-Lebon, of a, and she is intended for the 
timber trade under the French flag. She was christened 
by Madame Delarne-Lebon the Dieppois. The steamer 
has triple-expansion engines of 150 horse-power, supplied 
by Messrs, Alexander Shanks and Co., Arbroath. 








Toronto.—The assessment of Toronto for rating pur- 
es in 1889-90 stands at 27,446,155/. This total exhi- 
its an increase of 4,800,000/. as compared with 1888-89, 





Tue Exectrric Licut in YorkKSHIRE.—It appears that 
15 provisional orders are to be solicited from the Board of 
Trade, for the electric lighting of places in Yorkshire. 
Of these, three relate to Leeds, three to Scarborough, 
three to York, two to Barnsley, two to Hull, and one 
each to Dewsbury and Harrogate. The corporations 
which are applying for powers to light their own city or 
borough, are York, Barnsley, and Hull. Competin 
orders are being applied for in the case of Barnsley an 
Hull, by the National Electric Supply Company ; and in 
the case of York, by the National Electric and the 
Yorkshire House-to- House Electricity Companies. These 
two latter companies have also applied for competin 
orders to light Leeds, while the Electric Construction an 
Maintenance Company have applied for an order to light 
Leeds, which will compete in its area with that of the two 
other companies. The National Electric Supply Com- 
pany, who limit their area of supply to the principal part 
only of each town, are also seeking for powers to light 
Dewsbury and parts of Bilton, Harrogate, and Pannal. 
As regards Scarborough, the three orders which are bein 
tet for to light that town, emanate from the Brus 
Electric Engineering Company, the Electric Construction 
and Maintenance Company, and the Yorkshire House-to 





House Company. 
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THE WAGES COST OF WORKING 
BRITISH RAILWAYS. 

OnE of the strongest arguments put forward by 
the railway companies of the United Kingdom for 
the advance now demanded in the rates of transport 
under the three different heads of classification, 
maximum rates, and terminal charges, is that the 
wages which they require to pay to their personnel 
has increased from year to year, and is now much 
higher than the rates of wages paid for equal ser- 
vices in Continental countries. The railway com- 
panies do not, however, adduce any actual data in 
support of this contention. Such data must, of 
course, be at their disposal. Every company has 
at command a complete statement of the number of 
workmen whom it employs in each department, the 
average rate of wages paid to each class, and the 
total cost of wages per ton of traflic carried, or per 
mile of railway worked. It would be very interest- 
ing to have this information, both from a statistical 
and from a business point of view. As such infor- 
mation is actually available, as regards the lines of 
the chief Continental countries, we should then be 
able to see what was the wages cost of working rail- 
way traffic in different countries and learn how we 
compared with our neighbours. 

The late Mr. James Grierson, of the Great 
Western, appears to have taken some trouble to 
solve this problem. He collected statistics from 
the railway companies of three Continental coun- 
tries, and on collating them with similar returns 
obtained from a number of leading English lines 
he came to the conclusion that the percentage of 
wages, compared with the total expenses of railway 
working was 60.33 in England and Wales, 46.75 in 
France, 57.92 in Belgium, and 48.57 in Holland. 

It does not, however, appear as if these differ- 
ences were borne out by a comparison of the actual 
daily rates of wages paid in the same countries, 
which Mr. Grierson found to be as under for the 
classes of workmen named. 





Average Daily and Weekly Wages Paid to 














Firemen. | signaimen. Porters. | Platelayers. 

sd sadiaed admd  s. ds. d. sd. 

England -.|3 0 to 4 618 0 to 30 0/18 0 to 24 0/15 0 to 230 
France ..[3 0,, 3 41186 ,, 3201140 ,, 17 01128 ,, 200 
Belgium ../2 0 ,, 2 5120 ,, 176130 ,, 176120 ,, 176 
Holland (2 3, 21240 ,, 14 0 os aa © 
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Engine-drivers varied from a maximum of 7s. 6d. 


699 - day in England to a minimum of 3s. 3d. in 


elgium, being considerably less than one-half in 
the latter country ; and guards from 40s. per week 
in England to 13s. in Holland. Mr. Grierson 
further claimed that the hours of railway employés 
were fewer on English than on Continental lines, 
and that our railway servants had comparatively 
little Sunday duty, which was far from being the 
case abroad. 

So far as these fi 


res go they are likely enough 
to be accurate. 


ut they do not establish Mr. 





Grierson’s proposition that Continental railway 
labour is, on the whole, cheaper than the same class 
of labour in England. They only prove that the 
general daily or weekly rate of wages is lower. The 
question of whether British or Continental railway 
labour is the more productive, or, in other words, 
the more economical, may be submitted to a number 
of other tests besides that of mere daily pay, as, 
for instance, the number of employés per mile 
open, per 1000 tons of traftic carried, per 10001. of 
gross earnings or of net earnings, and so on. As 
fair a way as any would be to compare the em- 
ployés with the actual gross earnings of the com- 
panies, and judged by this standard, it appears that 
while in the United Kingdom each employé earned 
1951. of gross receipts for the railways as a whole, in 
Germany the average gross earnings per employé 
was only 1871. In these figures we are comparing 
1884, which is the latest year for which a railway 
census was published for the United Kingdom, 
with 1887-88, which is the latest year for which 
complete railway returns have been published for 
Germany. 

There is, however, an enormous difference as 
between one railway company and another, and 
this fact tends to cast discredit on any comparison 
based on the lines just laid down. It appears that 
on the Metropolitan system each employé earned 
as much as 395/. of gross earnings, whereas on the 
Lancashire and Yorkshire the average gross earn- 
ings per employé fell to 181. In the one case, 
therefore, the return per labourer employed was 
more than twice that in the other. Even on the 
great trunk lines there were serious differences, the 
Midland falling as low as 169/., and the Great 
Western rising as high as 2007. This may, to some 
extent, be taken as an index of differences in the 
rates of wages paid, since it is well known that in 
the western counties, and in the Principality, which 
are served by the Great Western, the average rate 
of wages is much lower than in the districts served 
by the Midland system. But it may also be due to 
under or over-manning, to differences in the cha- 
racter and density of the traftic, or to other causes, 
all of them tending to complicate the investigation 
and render exact comparisons difticult. 

In making a comparison between the wages cost 
of working English and Continental railways, two 
prominent circumstances call fur attention. The 
first that within recent years, wages have increased, 
andthe hours of labour have been reduced, to a 
greater extent than with us; and the other, that 
we have had the command of cheaper materials of 
construction. In all cases alike there has been 
a tendency to reduce the number of employés rela- 
tively to the work performed and the mileage open. 
There is no evidence of a very specific character as 
to the extent of this reduction in the United 
Kingdom ; but there can be no doubt that it has 
been considerable. It is reflected in the returns of 
the cost of working the railways per train-mile, 
which has fallen, as regards maintenance of 
way, from 6.78d. to 5.04d.; as regards traffic 
charges, from 11.11d. to 10.02d. ; and as regards 
the expenditure classed as ‘‘ miscellaneous,” from 
1.42d. to 0.78d., per train-mile for the railways in 
England and Wales between 1878 and 1888. These 
reductions have, of course, been largely due to 
greater cheapness in the cost of materials ; but the 
reduced cost of labour has also had a good deal to 
do with the general result. Mr. Price Williams, in 
a paper on ‘‘ Economy of Railway Working,” has 
stated, without having the statement disproved or 
even challenged, that the annual saving in labour 
in the ordinary maintenance of the line, which has 
resulted from the less frequent breaking up of the 
permanent way by the substitution of steel for iron 
rails, is equivalent to the services of at least one 
man in every three miles. That saving has been in 
progress from year to year up to the present time, 
when the whole of the main lines of our principal 
railways are laid with steel. But as regards foreign 
railways this economy of labour is placed beyond 
mere guesswork. The railway companies of Conti- 
nental countries are accustomed to publish annual 
returns, showing the numbers of their personnel, 
and from these we learn, as regards Germany, that 
whereas in 1883, 289,000 employés were required 
for 35,993 kilometres exploited, the number actually 
engaged in 1887-88, for 39,157 kilometres, was only 
291,723. The number per kilometre has even 
declined within the last three years, having been 
7.62 in 1885, 7.58 in 1886, and 7.57 in 1887. In 
France, the same movement has been apparent. 
The total number of hands employed on the 18,726 
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miles of railway open in France at the end of 1883 
was 239,885, whereas at the end of 1885, only 
236,375 hands were employed for 19,971 miles. 
Concurrently with the decrease of employés, how- 
ever, the average rate of wages has been advanced. 
In Germany, the total expenditure on wages in 
1883 was 13,600,000/., which gave an average of 
471. per employé, as against an average of about 
55l. per employé in 1887. In France, there has 
been a similar tendency, although not to the same 
extent. 

Probably enough has been said to show that it 
would not be wise to make too much of the differ- 
ences in wages that are believed to obtain as 
between English and Continental railways. Owing 
to the concentrated traffic of the English lines, 
there is'a possibility of getting much more work out 
of the same personnel. Besides this, as is well 
known, the English or Scotch artisan or labourer 
works with much more intensity than the Conti- 
nental workman. Again, the higher traffic rates 
that prevail on English lines give the English rail- 
way employé the opportunity of presenting a much 
better return, measured by the per capita gross or 
net earnings than the Continental worker. In 
many cases, indeed, English rates are almost 
double those charged on the railways of Germany 
and Belgium, so that the same volume of traftic 
carried over the same distance shows a relatively 
better return, whether as regards wages or other 
items of working expenses. But the subject, although 
both important and interesting, is so beset with dif- 
ficulties by reason of the imperfect knowledge at 
command relative to British railways that we are 
unable to carry it as far as we would like. An 
annual census of railway employés would be a great 
boon to statisticians, and an item of much interest 
to railway directors and shareholders. As it is, 
although we know a great deal as to the aggregate 
cost of working our railways, we know next to 
nothing of how far that cost is made up of wages, or 
as to how far the labour cost of working varies as 
between one year and another. 








SMITHFIELD CLUB SHOW. 

Tue exhibits at the Smithfield Club Show form a 
mirror in which one can see reflected the state of 
trade. In times of depression they abound with 
novel devices, which, whether useful or not, serve 
as a text to the pushing salesman who finds half a 
dozen of his neighbours competing with him for 
each stray customer who appears. Under such 
conditions it is advantageous to be able to point to 
some distinctive feature in a machine, for it throws 
a veil over the commercial side of the issue, and 
instead of the question to be settled being merely 
one of price, it turns on the merits of the article, 
a subject with which the purchaser is not generally 
so conversant as with pounds, shillings, and pence. 
But when trade is brisk there is no longer any need 
for makers to occupy their time with new designs. 
With buyers numerous and eager, business can be 
done on the old legitimate lines, and the chief 
point to be determined is whether they can be 
got to pay full list prices without even 2} per 
cent. discount On Monday last one did not 
need to examine the exhibits to know that they 
followed the standard patterns ; the attitude 
of the salesmen in the gallery, as they watched the 

roceedings of the judges and the progress of the 
Punts of Wales below, proclaimed that they had 
well-filled order-books, and that their presence 
at the Agricultural Show was more dictated by 
routine than by the requirements of the moment. 
Inquiry only confirmed the first impression, while 
questions as to the state of business were answered 
with smiling satisfaction. From the point of view of 
one who went in search of new inventions the Show 
was nearly a blank, although, viewed from another 
standpoint, it was the embodiment of the results 
of years of patient observation, costly experi- 
ment, and the highest ingenuity. All that me- 
chanical instinct, trained skill, and unbounded 
capital can do to adapt mechanical appliances 
to the agricultural and pastoral pursuits of this 
country, is to be found at Islington. The best 
workmanship is seen wedded to designs which 
have taken years to elaborate. It is noticeable that 
time acts upon the farmer’s machinery much as it 
does upon his buildings and outdoor structures. 
It tends to remove excrescences, and to eat away 
those parts which do not form a very essential por- 
tion of the body. The oldest and most successful 
firms of agricultural engineers have simplified their 





engines and machines until it is now almost impos- 
sible to carry the process further. They have 
lopped off every superfluous device, at the same 
time improving the quality and efficiency of those 
that remain until the results obtained tread closely 
on the heels of those which can be got by makers 
whose engines work under surveillance as skilled as 
their own. Every year it becomes more difficult to 
introduce modifications, and ingenuity can only find 
its outlet in framing devices to supersede hand 
labour in those departments in which it is still 
supreme. 

In accordance with our usage we shall speak firstly 
of the engines and then of the implements. 


Tue ENGINES. 


Messrs. Marshall, Sons, and Co., Limited, of 
Gainsborough, show this year two new patterns of 
engines both of the same size, each with a jacketted 
cylinder measuring 10 in. in diameter by 16 in. 
stroke. One engine is horizontal and the other 
vertical, as will be seen by reference to our en- 
gravings on pages 692 and 693. Each is of very 
solid construction, with extra strong crankshaft and 
long bearings. Both engines are fitted with Moore’s 
crankshaft governor, which we illustrate in detail 
on page 693, Figs. 3 to 6. 

This governor consists of a heavy loose rim 
attached to the shaft by an elastic arrangement of 
links carrying governor balls or weights. A is the 
rim—B, C, D respectively the link, weight, and 
spring—composing the elastic arrangement. This 
rim revolves with the shaft, but is capable of run- 
ning round it to a small extent defined by the limit 
of extension and contraction of the link centres, or 
in other words, by the extent to which the weights 
will open out ; this can be regulated by stops in the 
backs of the weights. In connection with the loose 
rim of the governor is a variable expansion eccen- 
tric, shifting with the rim and causing the valve to 
cut off steam in the cylinder sooner or later, as the 
case may be. E is the eccentric and F the link 
connecting it with the governor rim. The tripod, 
or three centres fixed to the shaft, is shown at G 
(Fig. 6); the centres H H are those from which the 
governor is driven, and I that to which the eccen- 
tric, at the other end, is attached. The action of 
the governor is as follows : 

The inertia of the rim assists the weights to rise 
when the speed of the engine is increasing, and, on 
the other hand, by straightening out the links and 
weights it assists the weights to fall when the speed 
of the shaft diminishes. When the governor is ex- 
panding with an increasing speed the shaft acts 
against the rim through the links and weights, as 
shown by the arrows. When the governor is 
closing with a diminishing speed the rim acts 
against the shaft, tending to pull it forward, 
straightening out the links and weights. The 
weights are maintained more widely extended 
than they would be merely by centrifugal force, 
during the period in which the speed of the 
engine is rising, in consequence of the stress 
required to increase the speed of the rim A being 
transmitted through them. Contrariwise, the 
weights are maintained in a smaller circle of 
revolution than that due to centrifugal force when 
the speed is decreasing, by the momentum of the 
rim acting against the governor, tending to pull it 
forward. The governor has, therefore, a tendency 
to go too far both up or down, whenever there is 
the slightest variation above or below the normal 
speed, which tendency is kept down by the work of 
shifting the eccentric and the valve, the latter 
being of a simple balanced type. It will be seen 
that this governor alternately accumulates energy 
in and abstracts energy from its rim, and that the 
eccentric forms the fulcrum through which the 
varying pressure is exerted. Its governing action 
is wonderfully good, and there is practically no 
variation of speed in the engine. 

Messrs. Clayton and Shuttleworth, of Lincoln, 
have introduced a modification in the footplate 
arrangements of their traction engines. The coal 
bunkers are now arranged at each side of it, and 
access to the footplate is obtained at the back. By 
this plan the driver has more room in which to 
work, and can use his poker with freedom and ease. 
The bunkers are of large capacity, as is also the 
water tank. 

Messrs. Robey and Co. present this year a new 
design of vertical engine and boiler combined, the 
main bearings, blocks, and piston guides being cast 
in one piece with the framing. They also show 
a new vertical engine, with 6 in. by 6} in. cylinder 











designed for electric lighting. The crank works in 
an inclosed chamber partly filled with oil, which is 
beaten into spray and is led into all the bearings. 
The governor is fitted with an adjustable spring 
in order that its speed may be varied as required. 

Two of Knight’s petroleum engines are shown by 
Messrs. Brown and May, of North Wilts Foundry, 
Devizes, who have undertaken the manufacture. 
These engines have been somewhat simplified since 
we last noticed them in connection with the 
Windsor Show, the electric igniting apparatus hay- 
ing been replaced by a flame. In their main 
features, however, they continue unchanged. 

Messrs. Gibbons and Robinson, of Wantage, 
Berks, offer this year new patterns both of hori- 
zontal and vertical engines. The former is made 
with a bedplate, with the cylinder plummer blocks 
and pump bolted to it, to enable them to be removed 
for transport in foreign countries, and also to allow 
of the replacement of broken parts. This engine 
is made of 4, 5, 6, and 7 horse-power nominal. The 
vertical engine, of four horse-power, is a neat 
design. 

THe IMPLEMENTS. 

The ‘‘Strawsoniser,” which was the centre of 
interest at the Windsor Show, has been remodelled 
in the interval, and now appears in a more mecha- 
nical form on the stand of Messrs. Richard Hornsby 
and Sons, Limited, of Grantham. Its essential fea- 
tures are, of course, the same as before. A neat little 
centrifugal fan is driven off the axle of the carriage 
by double gearing and a belt, and delivers its 
blast into a nozzle below a hopper. This is conical 
in shape, and has within it a stirrer which slowly 
rotates and scrapes the material within the hopper 
off the walls. This material, whether it be seed, 
manure, or insecticide, falls into channels through 
which the blast from the fan passes, and is delivered 
broadcast in an exceedingly uniform manner. For 
liquid insecticide, such as petroleum, there is pro- 
vided another hopper, and various kinds of nozzles 
of the atomiser class. The strawsoniser is now a 
very compact apparatus, and practical agricul- 
turists entertain great hopes of its usefulness, 
particularly in relation to various kinds of insect 
and fungoid pests. At the same stand is to be 
seen the Hornsby-Hoosier Canadian drill and 
cultivator. This is a light drill with culti- 
vator tines curved so that they draw them- 
selves down into the ground. Each tine is 
pivotted and fitted with a spring, so that if it 
comes into contact with a root it will draw back 
and clear itself, and then return to its work. This 
drill is lighter in weight and draught than the usual 
English pattern, and has been modified from the 
original American type to fit it for home and 
colonial use. 

A new chaff cutter is shown by Messrs. Marshall, 
Sons, and Co., Limited, of Gainsborough. This is 
driven by power, and is noticeable for two reasons ; 
firstly, it has no elevator, and secondly, the cavings, 
or long pieces of straw, fall back automatically into 
the uncut straw, and go to the knives again. The 
straw from the thrashing machine is delivered on to 
a table from which it is pushed by the attendant 
on a travelling apron which carries it to the feed 
rollers. The knives are inclosed within a case, and 
carry with them fan blades by which the cut straw 
is driven up a shoot and delivered on toa sieve. The 
chaff passes through the sieve on to another, which 
separates the dirt, while the cavings fall from the 
end of the first sieve back on to the table. The 
machine is so constructed that a fan may be added 
to it to deliver the chaff into an elevated loft or 
granary. 

Messrs. Gibbons and Robinson also show a 
chaff cutter in which the knives are mounted 
7 on a cylinder, and not radially on a wheel. 

is machine is a modernised form of one which 
they have constructed for many years. 

Messrs. Nalder and Nalder, of Wantage, Berks, 
have this year introduced some alterations into their 
thrashing machine. They have remodelled the 
frame, converting it into a trussed girder. The 
‘aon blocks of the main crank and drum spindles 

ave spiral bases resting on concave soleplates, so 
that they are readily adjusted when wear takes 
place, and in other respects the management of the 
machine has been facilitated. Messrs. Barrow and 
Co., of Banbury, Oxon., show a sweeping machine 
of the kind used in the streets, but generally of a 
stronger construction. It is designed more parti- 
cularly for cleaning grasslands. We understand 
that the use of a brush for this purpose is novel, it 
having been hitherto customary to draw a hurdle 
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fitted with furze bushes over the land for this 
purpose. 

Turning to the gallery, where objects of com- 
paratively small weight are shown, we find a very 
neat form of thatch-making machine exhibited by 
Messrs. Riches and Watts, of Norwich. This is a 
chain-stitch sewing machine of a very simple kind ; 
the needle is self-threading and the string is de- 
livered direct from the ball without rewinding. The 
machine consists of a table with a three-throw 
crankshaft below it. On this shaft is a hand- 
wheel; the centre crank serves to give vertical 
reciprocating motion to a needle, the eye of 
which is broken out at one side and closed 
with a pivotted latch. The other two cranks 
work a pair of feeders which rise through the 
table and the straw upon it, and feed the thatch 
forward. One man supplies the straw while a boy 
turns the handle. The needle rises through the 
straw with its eye open, as if it were a hook, and 
the string catches in the eye; the needle then 
descends, and as soon as it commences to do so the 
latch closes the eye. When the needle point is 
below the table the feeders carry the straw and the 
string forward, the latter forming a loop through 
which the needle rises for the next stitch. In this 
way the straw is bound together by a series of chain 
stitches. 

Mr. J. Bradbury, of Charles-street, Oxford-street, 
Manchester, has madea very neat improvement in his 
hay press. We have already described this press, 
which comprises a table and a counterweighted 
platen running on guides. After the hay truss is 
placed on the table the platen is drawn down by a 
chain which winds on a shaft below the table. This 
shaft is turned by a ratchet wheel and a pawl con- 
nected to a long lever. If the truss be a small one 
it involves a waste of time to take up the slack of 
the chain, and to prevent this there is a taper jaw 
or hook, something like a strap fork, attached to 
the shaft. The slack of the chain passes through 
this fork and hangs in a loop below it. Imme- 
diately the shaft is turned the narrow part of the 
fork engages with one of the links of the chain, and 
so attaches it to the shaft without first winding up 
the slack. As the platen is first drawn down by 
hand on to the truss there is thus no time wasted, 
the pressure being at once applied. 

Messrs. Barford and Perkins, of Peterborough, 
also show a modified form of their press intended 
for districts in which it is usual to preserve the hay 
in cocks instead of large stacks. These cocks are so 
small that they cannot well be cut up into trusses, 
and hence they need an inclosed press into 
which the loose hay can be fed, just as if it were 
litter. A new form of hay truss is also shown by 
Messrs. Picksley, Sims, and Co., of Leigh, Lanca- 
shire. This is a toggle press with a rising table and 
a fixed head. At each end of the table is pivotted 
a broad arm, carrying a roller which runs on a path 
on the base of the implement. Pivotted to the 
lower end of each arm is a half-nut, which engages 
with a screw. One of the nuts is right-handed and 
the other left-handed, and corresponding threads 
are cut on the screw, which engages at the same 
time with both nuts. When the truss is placed in 
the machine the arms stand at about 30 deg. to the 
horizon, and as the pressure is applied they gradually 
assume a vertical attitude. The screw is turned by 
a large handwheel, fitted with both fast and slow 
gearing, and the press is capable of giving a very 
powerful squeeze. 

Messrs. Corbett and Sons show a root cleaner in 
which is a hopper formed of a nearly horizontal 
cylinder built up of bars. The roots are rolled 
over and over by the rotation of this cylinder, and 
the soil is thus cleaned off them before they reach 
the cutting blades. These can be varied either to 
pulp, finger, or slice. The fingering blades are 
short knives with screwed shanks, by which they 
are attached to the knife drum. They are made 
double-sided, and can be turned round as the edges 
become worn. A neat attachment for reaping and 
mowing machines is shown by Mr. J. N. Davies, of 
Gweleath, Cury, Cornwall. It is intended for use 
with tangled and laid crops, and is designed to 
avoid the difficulty caused by the tangled straw 
hanging on to the divider, and drawing the off end 
of the machine into the ground. The new divider 
is a taper corrugated revolving drum ; part of the 
ordinary divider is cut away to make room for it, 
and it is geared by a chain and bevel wheels to one of 
the travelling wheels. The revolving divider 
throws the straw off as fast as it falls upon it, and 
thus prevents its accumulation. 





Messrs. W. N. Nicholson and Sons, Newark, are 
introducing a modified form of horse-rake. It is 
of that class in which the rake is lifted by dropping 
pawls into a ratchet disc on the travelling wheel. 
The novelty lies in the ‘‘ snap,” by which the rakes 
are prevented from rebounding when they are 
lowered again after delivering their load. This snap 
is a pivotted catch carried on a plate fitted to the 
stripper bar, and it is so balanced that when the 
rakes fall it receives a blow which throws it into a 
position to hold the lever for a moment to prevent 
the rebound. The snap then falls into its old posi- 
tion and allows the rakes to be again lifted when 
desired. 

It is pleasing to add, in conclusion, that the present 
Show has, so far, been very successful. The entries 
were numerous, visitors plentiful, and the weather 
has been good. 








STEAM JACKETS, THEIR MODE OF 
ACTION, AND -THE REASONS OF 
THEIR ECONOMY. 

By Professor DwELSHAUVERS-DERY, of Litge 
University. 

In the second volume of M. Hirn’s book on the 
‘*Mechanical Theory of Heat” (Paris, 1876), the 
author devotes the first pages to the study, based 
on actual experiment, of the action of steam jackets. 
He compares two experiments made under prac- 
tically the same conditions, with this single differ- 
ence, that the steam jacket was not at work in 
the first, but was used in the second. It will, we 
think, be of practical utility to engineers, if we 
endeavour to give a brief summary of his analysis 
and conclusions. 

Firstly, we give in the following Table the results 
of experiments in fractions of the total heat 
brought by the steam into the cylinder : 

Fractions of Total Heat 
brought by Steam 
into Cylinder. 
Without With 
Steam Steam 
Jacket. Jacket. 
Heat given up to the walls by 
partial condensation during 
the admission of steam— 
calle aes -- (Ra) 0.450 0.380 
Heat returned from the walls 
to the steam during expan- 
sion ... ea ts (Ra) 0.173 0 317 
Heat passing from the walls 
to the condenser by evapora- 
tion during exhaust (Re) 0.273 0.050 
Heat lost by external radia- 


tion ... az oa (E) 0.013 0.013 
Heat furnished to the steam 


from the jacket ... sa “ 0.022 
Heat equivalent to external 
work performed during ex- 
pansion... a (Ta) 0.088 0.113 

The heat given up to the walls by the steam 
during admission is afterwards (1) utilised during 
expansion to increase the external work, (2) wasted 
during exhaust in evaporating the water remaining 
in the cylinder, and sending it on to the condenser, 
(3) wasted in heating the surrounding atmosphere. 
We get therefore : 

0.459 =0.173 + 0.273 + 0.013 
0.380 =0.317 + 0.050 + 0.013 

We see from this Table, first, that the jacket 
considerably diminishes the initial condensation, 
that is the heat given up by the steam to the walls 
during admission, since this is represented by 0.459 
without the jacket, and only by 0.380 with it; 
secondly, the jacket increases the external work 
during expansion, the heat equivalent to this work 
being 0.088 without the jacket, and 0.113 with the 
jacket, in other words an increase of 28.4 per cent. 
If this increase is expressed as a fraction of the 
total heat expended, it will be 0.025. 

Hitherto the action of the jacket has been con- 
sidered merely as transmitting to the steam working 
in the cylinder a quantity of heat represented by 
0.022. Even this small amount of heat has produced 
very great results. But the influence of the jacket 
does not stop there. We find that it actually reverses 
the proportions of the gains and losses of the heat 
stored up in the metal during admission. To prove 
this, let us compare the heat utilised during expan- 
sion and the heat lost during exhaust with the heat 
due to initial condensation, taking the latter as the 
unit of heat. We find the following figures : 





0.173_ 0 o 0.317 _ 
=0.378 =0.834 

0.459 0.380 

0.273 _ 596 *—_ =0,132 

0455 0.380 
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Without With 
Steam Steam 
Jacket. Jacket. 


Heat usefully employed during 


expansion a sea, Lnes 0.378 0.834 
Heat lost from the walls during 
exhaust by the cold condenser 0.596 0.132 


Thus without the jacket the heat stored up in 
the metal walls during admission can only benefit 
the work of expansion to the extent of 0.378. 
With the jacket the gain is 0.834. Without the 
jacket the loss in heat passing unutilised into the 
condenser is 0.596, while with the jacket this loss 
is reduced to 0.132. Here are the facts; we will 
now sum them up in a few words. 

The steam jacket has transmitted 0.022 of heat 
through the metal walls, and this heat has been 
completely absorbed and utilised during expan- 
sion. But its action does not stop there. It has 
diminished the quantity of heat given up by the 
steam to the metal during admission by 0.459— 
0.380=0.079 ; and as a consequence the wasteful 
cooling of the metal during exhaust has decreased 
by 0.273 — 0.050=0.223, and the profitable cooling 
of the metal during expansion has increased by 
0.317 —0.173=0.144. The physical explanation 
of these phenomena is given by M. Hirn, and he 
also adduces other facts no less worthy of attentive 
consideration. We will try to summarise these as 
clearly as possible. 

The interior wall of a steam cylinder passes 
through successive phases of high and low tempe- 
rature, in consequence of its contact with mixed 
steam and water, the pressure of which varies con- 
tinually.. There is a continual exchange of heat 
going on between the metal and the steam, some- 
times in one direction, sometimes in another. For 
the fluid in action in the cylinder is not homoge- 
neous ; water and steam are not mixed in the same 
proportions in the centre, and in the neighbour- 
hood of the walls. Of course the interchange of 
heat only occurs in the strata in contact with the 
walls, for heat does not easily penetrate a gaseous 
body. The process of transformation from a liquid 
to a gaseous state, or the reverse, which is pro- 
duced by this exchange of heat, certainly does not 
take piace, because the entire mass has received or 
lost heat, but only the particles in contact with 
the walls. If at the same time the whole tempera- 
ture happens to vary, this is in consequence of a 
change of pressure, occasioned by partial conden- 
sation or evaporation. In short it is not a propa- 
gation of heat from one particle to another through 
the whole body of steam which is here meant, buta 
local exchange of heat in a limited portion, pro- 
duced by direct contact with the walls, which con- 
denses or evaporates the saturated steam or water. 
The first is always a slow process, the latter, 
because of the unstable equilibrium of these bodies, 
is extremely rapid. 

During admission the steam in condensing heats 
the metal walls, and gives up to them R, thermal 
units. This heat the metal returns to the steam ; 
firstly, during expansion, Ry; secondly, as wasted 
heat during exhaust, R.. If we neglect the ex- 
ternal radiation, we have 

Ra = Ra + Re. 

Any method which tends to diminish R,, or to 
increase R, at the expense of R, is economical. 
The jacket and superheated steam, therefore, both 
produce a saving. The effect of the action of the 
jacket is to keep the metal walls at a higher tem- 
perature, and thus to diminish R,; but it also 
increases R,z by evaporating during expansion the 
greater part of the water which covers the inner 
surface of the metal. The result of this is useful, 
because the residue of water which is lost in evapo- 
ration during exhaust, is diminished. But the 
steam in the jacket is far from furnishing all the 
heat necessary for evaporation. It only acts as 
an auxiliary to the steam condensed during ad- 
mission. 

The heat given by the jacket to the cylinder 
during exhaust has, so to speak, no influence, 
except, perhaps, to shorten the time necessary to 
evaporate the water adhering to the internal walls 
of the cylinder at the beginning of exhaust. At 
this moment there is a certain weight of water in 
the cylinder, and a certain amount of heat will be 
required to evaporate it, which will be neither 
more nor less, whether there. is a jacket or not. 
The water once evaporated, any further heat the 
metal can transmit through the gaseous body is 
insignificant. 

If the effect of the jacket were to evaporate all 
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the water condensed during admission, just at the 
moment when this evaporation would be most 
useful, that is, during expansion, the loss through 
the influence of the walls would be reduced to 
external radiation only, that is to its minimum. 
And the result would be obtained with very small 
expenditure of steam in the jacket. 

itherto we have only spoken of single-cylinder 
engines. Experiments have proved that a radical 
difference exists between the thermal phenomena 
presented by a non-jacketted engine, according 
to whether it has one or two cylinders. In a com- 
pound engine the expanding steam is, in fact, 
almost entirely separated at each stroke of the 
piston from the steam flowing in from the boiler. 
Therefore the effect of the walls upon it must also 
be different. In a single-cylinder non-jacketted 
engine the metal walls give up heat to the steam 
during expansion, although the quantity of heat 
surrendered is much less than with a jacket. Ina 
compound engine, on the contrary, the walls, even 
during expansion, absorb heat from the steam and 
lose it during exhaust. 

If the jacket be applied to a single cylinder, it 
gives little heat, although the effect produced is very 
great. For the larger part of the heat given up by 
the walls, and employed in useful work during 
expansion, is that already imparted by the steam 
to the metal during admission. In a compound 
engine, on the other hand, it is the heat given 
up by the steam in the jacket which increases 
the work performed during expansion. M. Hirn 
says: ‘* With such striking differences caused 
by details of construction apparently almost in- 
significant, we are led to believe that a given 
engine, with a single cylinder and without a jacket, 
probably may, in consequence of some small struc- 
tural difference, utilise the heat given up to the 
walls during admission better than some other 
engine. Far from being impossible, it is in fact 
quite likely that the proportion between the work 
of expansion, for instance, and the exhaust cooling 
may depend partly upon the relation existing 
between the diameter of a cylinder and the stroke, 
or the proportion between the total volume of the 
cylinder to that of the steam during admission.” 

One word more concerning superheating, which 
was employed with remarkable economical effect 
for thirty years by M. Hirn at Logelbach, and 
which deserves the closer attention of engineers. 
This is perhaps the most eflicacious means of 
counteracting the injurious effect of the cool walls 
upon the hotter steam. It is the best way of in- 
creasing the work during expansion by diminishing 
the exhaust cooling and the initial condensation, 
because the steam thus contains in itself the heat 
necessary for these different operations. Of course, 
neither the advantage obtained by employing super- 
heated steam, nor that afforded by the steam jacket, 
can be exactly represented numerically. Those 
who have ave | the foregoing remarks will easily 
understand, that it depends upon the preliminary 
conditions under which the engine is already work- 
ing with saturated steam. 


NOTES. 
Hauirax Dry Dock. 


THERE has lately been opened in Halifax, Nova 
Scotia, a very fine stone dry dock, capable of 
admitting any vessel inthe world. The dimensions 
are: Length, 580 ft. ; width at top, 102 ft.; width 
at bottom, 72 ft. ; depth of water over sill, 30 ft. 
This width was chosen to accommodate H.M.S. 
Inflexible, which has a beam of 75 ft. The con- 
tractors were Messrs. Pearsons and Sons, West- 
minster, with whom was associated Mr. S. M. 
Brookfield, of Halifax, The dock is situated at 
the north end of the harbour, near the Admiralty 
dockyard. The greater portion of the site was 
under water, and has a rock bottom; further, a 
channel 400 ft. long, had to be cut in rocks to give 
access to deep water. The entrance is closed by a 
caisson 100 ft. long by 26 ft. high, and loaded with 
250 tons of concrete ballast. The cost of the site 
was 70,000 dols., and the entire cost about 
1,000,000 dols. The money was furnished by an 
English company, who are to receive subsidies of 
10,000 dols. a year for twenty years from the city, the 
Dominion Government, and the Imperial Govern- 
ment respectively. Halifax is the third port in 
relation to ocean steamships on the Atlantic coast 
of America, New York and Boston being the first 
and second. 





The inhabitants, therefore, feel a 


continent, and one of the best in the world. 


THE THomson-Houston Exectric Ramway 
SysTEM. 

If the English public could reconcile themselves 
to the presence of wires along their streets, it need 
not be long, judging from American experience, 
before the labours of the tramway horse would 
entirely cease. It was only in 1888 that the 
Thomson-Houston Electric Company organised a 
railway department, and yet on October 9 last they 
had equipped or taken contracts for 73 lines, com- 


sible to obtain reliable statistics. Part of this work 











VERTICAL ENGINE AT THE SMITHFIELD SHOW. 
CONSTRUCTED BY MESSRS. MARSHALL, SONS, & CO., LTD., ENGINEERS, GAINSBOROUGH. 
(For Description, see Page 690.) 


great pride in having the finest dry dock on the) proportion is effected by overhead wires, for a few 


additional conductors are not perceived in an 
| American street, which has already telegraph, 
telephone, electric light, and fire alarm wires along 
one or both sides of it. The method usually 
adopted by the Thomson-Houston Company is to 
erect poles between the up and down tracks, and to 
place cross-arms upon them long enough to bring a 
wire over the centre of each set of cars. On the 
roof of each car is fixed an elastic arm carrying a 
grooved pulley at its upper extremity. This pulley 
runs along the under side of the conductor, and 
forms the connection between it andthe car. The 


prising an aggregate of 701 miles of track and 1034) motors are mounted on the truck quite indepen- 
cars. There are also other large companies in the | dently of the car body ; there is a separate motor 
States engaged in the same class of work, and the | to each axle, to which it is geared by spurwheels, 
ileage increases so rapidly that it is almost impos- | 


the pinion engaging with an intermediate wheel 
between itself and the driving wheel on the axle, 


is done by secondary battery cars, but the greater| The pinion on the armature spindle is made of 
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HORIZONTAL ENGINE WITH AUTOMATIC EXPANSION GEAR; SMITHFIELD SHOW. 
CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND CO., LIMITED, ENGINEERS, GAINSBOROUGH. 
(For Description, see Page 690.) 
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alternate discs of metal and elastic fibre firmly 
fastened together. The motor is pivotted to the 
corresponding axle at one end, and at its other end 
it rests upon a spring carried by a crossbar attached 
to the framework of the truck. By this arrange- 
ment the vibration caused by the teeth of the wheel 
is prevented from affecting the car body. Very 
considerable speeds are attained by the electric 
cars, and they easily mount severe gradients. On 
flat lines they often tow another car behind them. 


THE Paris EXHIBITION. 

On another page will be found the abstract of a 
paper on ‘‘The Paris Exhibition,” read by Mr. 
Trueman Wood last Wednesday evening before the 
Society of Arts. The author stood in a most 
favourable position, both in relation to his audience 
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and to his subject. He is the secrecary of the 
Society, and consequently was known, at least by 
reputation, by a!l whom he addressed. Most people 
are aware that the success of an institution or 
society is usually in proportion to the ability and 
industry of the secretary, and hence, when the 
position Mr. Wood holds is mentioned, he needs no 
further credential among people who take an 
interest in the useful arts, and all that he may say 
on such subjects commands respect. In regard to 
the subject of his discourse, he was entitled to 
speak with special authority, for he had been con- 
nected with the British Commission of the Paris 
Exhibition from its inception, and had held the 
position of Commissaire delegué. He had re- 
sided in Paris during nearly all the time the 
Exhibition was open, and had the best oppor- 
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tunities of seeing not only the outward current of 
events, but also of learning the inner counsels by 
which the venture was safely launched and success- 
fully piloted to its brilliant end. Of course dis- 
cretion did not permit him to reveal matters of 
which he had only an official cognisance, but his 
wide knowledge enabled him to grasp the lessons 
taught by the Exhibition, and to lay them before 
his audience in an interesting and valuable form. 
The length of the paper was such that we have 
only been able to present an abstract of it, and it 
has lost a good deal by the compression. Our 
readers will, however, perceive that in spite of 
many drawbacks and difficulties, Great Britain 
made a very good display when compared with 
other foreign nations, and that the Commission 
ended with a small balance in hand. When we 
remember how likely it appeared at one time that 
neither England nor her colonies would be repre- 
sented, this is cause for congratulation. Mr. Wood 
suggests that we should have an exhibition in 1895, 
and that we should set ourselves to eclipse the one 
which has recently closed. We quite indorse his 
opinion that we could easily produce a far finer 
display of goods and machinery. Whether we 
could bring together so many objects of beauty, 
and such an entertaining variety show, is another 
question. What would Mrs. Grundy, who watched 
the umbilical anfractuosities of the Arab damsels 
so complacently in Paris, say to them in London? 








TRIPLE-EXPANSION ENGINES AND 
ENGINE TRIALS. 

AT the fifth ordinary meeting of the session of the In- 
stitution of Civil Engineers, held on Tuesday, December 
10, the President, Sir John Coode, K.C.M.G., being in 
the chair, the paper read was ‘‘ On the Triple-Expansion 
Engines and Engine Trials in the Whitworth Engineer- 
ing Laboratory, Owens College, Manchester,” by Pro- 
fessor Osborne Reynolds, LL.D., F.R.S., M. Inst. C.E. 

The modern theory of the steam engine, as founded 
on the discoveries of Joule, had rendered the experi- 
mental investigation of it one of the most important and 
most interesting branches of science. This theory re- 
vealed in the most certain manner the objects to be 
aimed at in designing engines, as well as the results 
to be expected ; but only experimental investigation of 
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reali and to what circumstances any failure in such 
realisation must be attributed. For this purpose, ordi- 
dinary steam engines, doing ordinary work, were about 
as good as ordinary animals, in their ordinary occupa- 
tion, were for subjects of physiological experiment. In 
certain particulars both could be accurately observed, as, 
for instance, how much coal or food was necessary during 
the performance of a particular operation ; but to ascer- 
tain how all the separate organs were performing their 
several functions was impossible with an ordinary steam 
engine, without subjecting it to a species of mutilation 
which left it about as fit to continue ordinary work as an 
animal that had been the subject of physiological study. 
By the patient expenditure of great ingenuity in adapt- 
ing measuring instruments to the engines, as well as by 
securing provisions, during the construction of the 
engines, for the use of these instruments, much had been 
done. Engines of every class had from time to time been 
subjected to experimental examination as complete as 
practicable, and the knowledge thus gained was of im- 
mense value, although it left much to be desired. It had 
been found by these experiments that the actions in the 
several organs did not even approximately conform to 
the simple primary actions aimed at ; but that the primary 
were obstructed by secondary actions, which in some 
cases amounted to as much as 40 or 50 per cent. of the 
total action. The analysis and evaluation of the secondary 
actions thus revealed, although recognised as objects of 
primary consideration in engine trials, were still ver 

meomplete, demanding for attainment engines much 
more fully adapted to the purpose of experiment than 
those hitherto available. It was evident that the engines 
and apparatus for operating upon should be such, that 
each organ, while similar to, and performing the part of, 
the corresponding organ in an ordinary engine, should be 
so arranged with respect to the other organs, as to admit 
of the manner in which it performed its part being com- 
pletely gauged ; and that this should besimultaneously with 
all the organs, both those corresponding to the ordinary 
engine and such special organs as should be introduced to 
admit of access to the others, so that the action of these 
latter might be accurately discounted. The engines in the 
Whitworth Engineering Laboratory had been throughout 
specially designed and constructed with a view to the 
fulfilment of the foregoing requirements. The committee, 
consisting of Mr. John Ramsbottom, Mr. John Robinson, 
and the author, having, after consultation with Mr. Wil- 
liam Mather, been released from all considerations of 
expense, felt that a great opportunity would be lost if the 
facilities offered were not taken advantage of to the 
utmost ; and unless every effort was made so that the 
engines, while as far as possible representing in their 
principal members the most approved existing practice in 
steam engine construction, shardd be thoroughly available 
for experiments on the use of steam throughout, and, 
if possible, beyond, the range hitherto attained in 
practice. If this was accomplished, not only would 
appliances, costly almost beyond the range of private 
effort, be secured, but the conduct of what would other- 
wise be a very expensive and laborious research would 
afford the most desirable work for the laboratory—work 
which, having all the advantages of reality, would yet 
afford the students the best possible opportunity, while 
acquiring facility in the use of the instruments and 
methods of reduction, of gaining an insight into the action 
of exch part of the engine. There were three separate 
inverted cylinder engines working on separate brakes, 
having the following dimensions : 


the — showed how far these results had been 
” 


Cylinder, 
Crank- 
Engine. apereaans shaft 


Diameter. | Stroke. Diameter. 





in. in. in, 
No. I. (high pressure) .. é 5 10 2 


» _ IL. (intermediate) ‘ 8 10 2 
a> Aas 80 ag gd a4 ; 12 15 4 
Air pump on No, III, Se os 9 4, | 
Feed pump .. oe es . ly 2 





All the engines had their cylinder walls and both covers 
separately jacketted, and so arranged that they could be 
worked with or without steam in any or in all of the 
jackets. Each engine was designed to carry a pressure 
up to 2001b. on the square inch, to run at any piston 
speed up to 1000 ft. per minute, and had expansion gear 
to cut off from zero up to 0.8 of the full stroke. One 
engine was furnished with a surface-condenser having 160 

uare feet of surface; the other two engines were fur- 
nished with alternative exhausts, either into the atmo- 
sphere or into steam-jacketted receivers supplying the 
next engine, each receiver having an alternative supply of 
steam from the boiler. The boiler was of the locomotive 
type, with 5 square feet of grate, 200 square feet of heat- 
ing surface, and carried 200]b. of steam per square inch. 
It was set in a hot chamber, with an economiser having 
50 square feet of heating surface, of which an area of 40 
square feet was kept clean by scrapers, and was so arranged 
that the gases moved in the opposite direction to the 
water. he furnace was worked either with chimney 
draught or with forced draught on the closed stokehold 
system, and burnt fuel up to 160 lb. an hour. The 
speciality of the system consisted, mainly, in the pro- 
visions made to render possible the accurate determina- 
tion of the manner in which each part performed its work, 
as well as to make the performances of each organ, as far 
as practicable, independent of the performance of the 
rest. To accomplish this, the boiler and three engines 
had been separated by intervals of 20 ft., 7 ft., and 12 ft., 
and the steam distributed by five systems of pipes, while 
the engine shafting extended over a length of 36 ft. This 





spreading out of the engines entailed greatly increased 
radiation and additional friction. These quantities, how- 
ever, being differently measurable, did not confuse the 
results, e investigation commenced in March, 1888, 
had been continued at the rate of two trials a week dur- 
ing the session, a trial occupying six, four, or two hours, 
and being conducted as regular work in the laboratory. 
As the trials were intended eventually to cover all pos- 
sible systems of using steam, each system was fully in- 
vestigated in a series of trials, giving consistent results, 
before proceeding to another system. After the first 
twenty-four trials, a scheme was drawn up, commencing 
with a series of trials of triple-expansion at 2001b. boiler 
pressure per square inch, with and without steam in the 
jackets. This series, involving thirty-two trials, was 
commenced in October, 1888, and completed in April, 
1889, Several trials were made at each speed, and the 
results were found to agree within 1 per cent., so that 
three trials with steam in the jackets and three without 
were taken as illustrating the results obtained. The con- 
ditions under which this series of trials had been made 
were, if anything, more favourable to economy than any 
which prevailed in practice ; and although the purpose of 
these engines was to elucidate the causes of inefficiency 
rather than to realise the utmost economy, yet it was 
very desirable that the results obtained should not, 
whether on account of the comparatively small sizes of 
the engines, or from other causes, fall greatly behind what 
might be expected from high-class engines in actual prac- 
tice. Hence it was eminently satisfactory to find that, 
notwithstanding the drawbacks already mentioned, the 
economic results compared favourably with anything 
yet obtained in practice, even with the largest engines. 
The pounds of coal and of water per indicated horse- 
power per hour were : 
With Steam Without Steam 
Jackets, Jackets, 
Coal : Total ... oe 1.50 to 1.83 1.81to 1.62 
Discounting radia- 
tion... a cos SD. gy) OO sae 4, ite 
Water : Total ... 14.10 ,, 12.68 17.30 ,, 15.90 
Discounting radia- 
tion ue .. 12,30 ,, 11.90 16.60 ,, 15.10 
Although these results were extremely good, the sources 
and extents of the various losses were clearly shown. 
Thus, of the total heat received by the engines exclusive 
of radiation, with jackets 19.4 per cent. had been con- 
verted into work, and without jackets 15.5 per cent., the 
greatest amount which would have been converted had 
there been no secondary actions being 23 per cent. ; 
so that with steam jackets there were losses through 
secondary actions amounting to 17 per cent., and without 
jackets to 34 per cent. The manner of the distribution of 
these losses was also apparent. One important source of 
loss, which with jackets accounted for5 percent. of the loss, 
had been brought to light for the first time. This was the 
heat carried away from the surfaces of the cylinder and 
yassages, in consequence of the expansion after release. 
The effects of cylinder condensation were clearly shown 
in the mean diagrams taken from the trials, Although 
these trials were not in themselves sufficient to determine 
anything like a complete law of this action, they exhi- 
bited in a striking manner its dependence on certain cir- 
cumstances. One circumstance in particular, which had 
not previously received much attention, was here shown 
to be of primary importance in the action of steam 
jackets. These diagrams showed that with the tempera- 
ture of steam in the jackets of No I. engine the same as 
that of the initial steam, the effect of the jackets on the 
cylinder condensation was very small. In No. II. engine, 
with 80 deg. Fahr. difference in the temperature of the 
jackets and that of the initial steam, the condensation 
was reduced from 30 to 5 per cent.; and a difference of 
temperature of 180 deg. Fahr. between the jackets and the 
initial steam in engine No. IIT. entirely prevented con- 
densation. Thus, in these trials, with steam at boiler 
pressure in the jackets, low-pressure diagrams had been 
obtained, apparently for the first time, in which the curve 
of expansion coincided exactly with the curve for satu- 
rated steam, 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on De- 
cember 6, 1889, Professor Reinold, President, in the chair, 
Mr. J. W. Swan was elected a member of the Society. 
The following communications were read : 

“On the Electrification of a Steam Jet,” by Shelford 
Bidwell, F.R.S. "The author showed that the opacity of 
steam issuing from a nozzle is greatly increased by bring- 
ing electrified points near it, and that its colour is changed 
to orange-brown. Electrified balls and discs, when placed 
in the steam, produce similar effects, and when these are 
connected with an influence machine at work, the de- 
colouration of the jet rapidly responds to each spark. On 
examining the absorption spectrum of the unelectrified 
jet, little or no selective absorption was detected, but on 
electrification, the violet disappeared, the blue and green 
were diminished, and the orange and remained un- 
changed. From these results the author concludes that 
electrification causes an increase in the size of the water 
particles in the steam, from something small compared 


with the wave length of light, to about $0.00) 2. in 


diameter. Allied phenomena with water jets have been 
observed by Lord Rayleigh, who found that a straggling 
water jet is rendered much more coherent by bringing 
a rubbed stick of sealing-wax near it. 

These observations are of considerable meteorological 
interest, for the steam jet phenomena go far towards ex- 
plaining the cause of the intense darkness of thunder- 
clouds, and of the lurid yellow light with which that 
darkness is frequently tempered. 





After making his experiments the author learnt that 
similar observations had recently been made by the late 
Robert Helmholtz, who viewed the steam jets by reflected 
light against a dark background. On electrification the 
jets became much better defined, and presented diffrac- 
tion colours. Luminous flames also produced similar 
effects, and Mr. Bidwell has found that glowing touch- 
paper is equally efficient. Helmholtz conjectures that 
the sudden condensation may be due to molecular tremors 
or shock imparted by the electrification, upsetting the 
unstable equilibrium of the supersaturated vapour, just 
as a supersaturated saline solution is suddenly crystal- 
lised when disturbed. Another hypothesis suggests that 
condensation is caused by the introduction of solid matter 
into the jet by the exciting cause, thus providing nuclei 
upon which the vapour may condense. 4 

On reading Helmholtz’s paper the author tried the 
effect of gas ens on water jets, and found that when 
luminous they influenced the jet considerably, whereas 
non-luminous flames had no appreciable effect. He also 
found that luminous flames are positively electrified, and 
demonstrated this before the meeting. 

Professor Riicker thought the surface tension of the 
films surrounding the water jets would be modified by the 
presence of an electrified body, and that the smoke from 
the touch-paper used in some of the experiments on steam 
jets would introduce solid particles and facilitate conden- 
sation. 

Mr. Richardson inquired whether a red-hot iron had 
~ effect. ; 

r. Fison said he had made experiments on the electri- 
fication of flame, and found that potentials varying from 
+2 volts to —14 volts could be obtained in the region 
within and surrounding a Bunsen flame. 

Professor S. P. Thompson commented on the contrast 
between Mr. Bidwell's experiments and those of Dr. Lodge 
on the dissipation of fogs by electricity, and also asked 
whether the colour of the jet depended on the length of 
spark produced by the machine. 

Professor Forbes thought a crucial test between the 
two hypotheses of Helmholtz could be ubtained by trying 
the experiment in a germless globe. ; 

The President ie he had recently noticed that gas 
flames were electrified. 

Mr. Bidwell, in reply, said he ought to have men- 
tioned that the effect of flames on jets may be due to 
dirt, for if soap or milk be added to the water in the 
steam generator, no effect is produced by electrification 
or flame. As to change of colour with spark length, 
little, if any, variation is caused thereby. He had not 
tried whether a red-hot iron produced any effect on a 
steam jet. 

** Notes on Geometrical Optics.” Part. II., by Professor 
S. P. Thompson, D.Se ee notes were presented, the 
first of which dealt with the geometrical use of ‘‘ focal 
circles” in problems relating to lenses and mirrors, and to 
single refracting surfaces. By ‘‘ focal circles” the author 
means the circies having the principal foci as centres 
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and whose radii are equal to the focal lengths. By their 
use the point conjugate to any point on the principal 
axis is readily determined. One construction for a 
mirror, is to draw a tangent to the focal circle from a 
point P on the axis; the foot of the perpendicular 
tothe axis drawn —— the point of contact gives 
the point conjugate to P. When applied to a thin 
lens, a tangent is drawn as above to one focal circle, 
and the line joining the point of contact with the 
centre of the lens is produced to meet the other focal 
circle ; a perpendicular to the axis from the remote point 
of intersection gives the conjugate point. Modifications 
applicable to thick lenses and single refracting surfaces 
were also given. In his second note the author treated 
similar problems by the aid of squares drawn on the prin- 
cipal focal distances, the constructions being remarkabl 
simple, as will be seen from the figure, in which M, M, 
represent the principal planes of a thick lens, F,, Fy its 
rincipal foci, and P and Q are conjugate points. The 
le BC is drawn parallel to P A. In the third note, the 
paths of rays through prisms are determined by the aid of 
imaginary planes representing the apparent position of 
the plane bisecting the dihedral angle of the prism when 
viewed through its two faces. Just as in problems on thick 
lenses in which the part between the principal planes may 
be supposed removed, so when dealing with prisms, the 
= between the imaginary planes above referred to may 
supposed non-existent. In another method of treatment, 
the apparent positions of points outside the prism when 
viewed from inside the prism are made use of, and their 
application to illustrate dispersion was pointed out. 

r. C. V. Boys asked whether the latter construction 
could be used to show why the slit of a spectroscope 
appears curved. 

‘On the Behaviour of Steel under Mechanical Stress,” 
by Mr. C. H. Carus-Wilson. Of this paper we publish a 
very full abstract on another page. 





South AMERICAN TELEGRAPHY.—A company with a 
proposed capital of 2,000,000/., contemplates laying a 
cable from Taaanities to Buenos Ayres. Although the 
Argentine Republic owes about 95,000,000/., it does not 
hesitate to guarantee interest on this project. 
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SEWAGE PLANT AT RANGOON. 
To THE EpitTor OF ENGINEERING. 

S1r,—With reference to a paragraph which a) peared in 
ENGINEERING for December 6, on the subject of ‘Sewage 
Plant at Rangoon,” we beg to say that the statements 
made therein are misleading and calculated to convey a 
— impression to those unacquainted with the real 

acts. 

It is stated that the new works have cost 240,000/., 
whereas they are as yet incomplete, and when finished 
— will cost less than 200,000/. 

he statement that “the limits of taxation in Ran- 

oon have been reached ” is of course a matter of opinion, 

ut it is new to us and is probably confined to a few of 
the discontented ones who exist in every community. 

The criticism on the works being of a technical nature, 
is not within our province to reply to, but in regard to 
this the engineers, who are perfectly able to take care of 

hemselves, will no doubt make an early reply. 

By the kind insertion of this in your next issue you will 
much oblige, 

Sir, your obedient servants, 
Oaitvy GILLANDERS AND Co., 
Agents for Hughes and Larcaster, Chester, and 
Corresponding Firm of Gillanders, Arbuthnot, 
and Co., Rangoon. 
London, E.C., December 10, 1889. 





To THE EpriTor or ENGINEERING. 

S1r,—We have been much surprised to notice an article 
in your paper under the above heading, stating that the 
cost of the works for ‘‘dealing with the sewage of the 
town by means of ejectors worked by compressed air” is 
240,000/. This is asserted most positively in your article, 
without the slightest qualification. As it is well known 
that we are contractors for the work, we think you might 
have applied to us for information—which we would 
have most willingly supplied—before publishing such an 
extremely erroneous statement, and from a source known 
to us as wholly unreliable and prejudiced. 

The fact is, that the actual cost of the works which 
you state cost 240,000/., is only 115,000/. It is true that 
there have been other works constructed, entirely distinct 
from the compressed air sewerage works, viz., a high-pres- 
sure water supply by means of compressed air, and a 
special system of nightsoil depéts, and sulliage trays, 
rendered necessary to suit the habits of the natives, but 
the extra cost of these works, which are entirely distinct 
from the works referred to in your article, is only73,000/., 
bringing the total cost of all the works carried out by the 
Rangoon municipality up to 188,000/. 

The other statements in your article are equally base- 
less. It seems to us incomprehensible how you should 
commit yourself to the statement that the amount of coal 
burnt (stated to be 2.7 tons per day) is ‘‘ very serious,” 
when vag informant has not given you any information 
as to the work that assumed coal consumption represents, 
for you state yourselves that “‘you do not know how 
many ejectors there are,” and, therefore, cannot tell how 
many ‘‘ one-third” means, nor what power- it represents. 
It is clear that your informant must have drawn upon 
his own imagination in stating the coal consumption. 

The engines have only been so recently started that it 
is not possible that any reliable information as to coal 
consumption could have reached you in time for publica- 
tion last week—when we have ourselves only just received 
the first particulars of the measured trials, differing 
altogether from the statements of your informant. 

hen we have got into full working order and obtained 
full detailed particulars of the engine trials, from Ran- 
goon, we shall be glad to furnish you with all informa- 
tion. In the mean time it is most unfair to publish such 
erroneous and misleading statements, evidently obtained 
from the prejudiced and unreliable source aforesaid. 

So far from the working expenses being onerous, they 
are, even at this early om less than under the old 
system of carting the nightsoil away and throwing it into 
the river near the central part of the town, and naturally 
expenses will become less as things settle down into 
working order. 

We are, yours truly, 


HUvGHES AND LANCASTER. 
Chester, December 10, 1889. 

[We shall await with interest the completion of the 
sewage works above referred to, and shall give full publi- 
cation to the results obtained. In the mean time we 
propose to publish a detailed description and illustrations 
of the works as carried out. We may add our statement 
of the coal consumption of the engines was taken from an 
official report of the Mechanical Engineer to the Rangoon 
Municipality, dated September 30, 1889, and published in 
the Rangoon Gazette of October 2. The figures were 
deduced from 473 hours’ running. During the period, 
August 10 to September 1, the consumption was 2.71 tons 
of coal per twenty-four hours; during the month of 
September the consumption was 2.26 tons per twenty-four 
hours.—Er. E.] 





FORMULAS FOR MODEL EXPERIMENTS. 
To THE EpIToR OF ENGINEERING. 

Sir,—Mr. Phillips thinks it absurd to use the air as an 
abutment for propelling ships when the water is available. 
If Mr. Phillips would take the trouble to dive somewhat 
deeper into the sve of propulsion, he would find that 
the efficiency of revolving aails is higher than that of the 
water propeller on account of the elasticity of the air, as 
mentioned in ENGINEERING of October 11, 1889. If a 
boat furnished with an air propeller is attached to the 
stern of another with a water propeller, and a man of 
equal strength putin each, the man with his air propeller 
pulls the other along, and in addition to this the air 
propeller utilises the natural wind power. Further, 


numerous efforts have been made to provide sailing ships 
with auxiliary water propellers, but these detract very 
much from the sailing qualities of the ship and spoil the 
cargo space ; they have not yet been found practical. The 
augmentation in the resistance of a ship, caused by 
the rarefaction in front of a water propeller, is consider- 
able, and amounts to 20 to 50 per cent. of the net resist- 
ance of the ship—in fact, it has happened, more than 
once, that a water propeller, fitted too close to a very 
blunt stern, has caused the ship to move backwards, which- 
ever way the propeller revolved. It is only experiments 
which can decide if the air propeller is practically con- 
venient or not. 

With an apology for making use of the erroneous and 
misleading = “slip,” I may mention that the slip of 
the air propeller generally is nearly twice as great as that 
of the water propeller, except in one case: If a small air 
propeller of steel, with a diameter and average pitch of 
1ft., and weighing 0.35 1b., is placed between pins on a 
pulley, which a man, by means of a cord, can put into 
rotation at the rate of 70 revolutions in a second, then, as 
soon as the cord is pulled out, the friction between the pro- 
peller and the pins ceases, the propeller rises 200 ft. into the 
air, and of this height 100 ft. are mage in much less than 
one second, after the propeller has obtained its proper 
— ; this consequently indicates considerable negative 
slip—in fact, the rarefaction in front of the blades makes 
the propeller start upwards just like a bullet. Notwith- 
standing the great difference in speed, the efficiency is 
over 63 per cent., as measured in an experiment carried 
out with great accuracy by Mr. Irminger, C.E., of Copen- 


 % 

r. Phillips says, ‘‘that my rarefaction theory is good 
but not new.” I remember his nice experiments published 
in ENGINEERING several years ago, but Ido not remember 
anything about rarefaction, nor of the thrust of a close- 
hauled sail resulting from that cause. Probably, if this 
had been generally ecu, efforts would have been made 
to make sails impermeable to the wind, and ships would 
have been differently rigged. Text-books contain nothing 
about the rarefaction theory, in fact the action of pro- 
pellers is generally treated dynamically, whereas the 
action of sails is treated kinematically; this would 
scarcely have been the case if the rarefaction theory h 
been adopted, because there is no other difference between 
the action of a close-hauled sail and that of a propeller 
blade, except that the rarefaction in the first case is 
caused by suction, and in the other principally by the 
centrifugal force. Yours obedien tly, 

Aagade No. 4, Copenhagen. . C. Voer. 





STRAINS IN THE OUTER LAYERS OF 
BEAMS 


To THE Epiror oF ENGINEERING. 

Str,—My attention has been drawn to some invidious 
remarks concerning me which have appeared (a review of 
vol. xeviii. of the y mons se of the Institute of Civil 
Engineers) in your issue of the 6th inst. My only reason 
for taking any official notice of these remarks is that they 
have been pe in the columns of a journal which, 
in virtue of its leading character and wide circulation 
lends considerable weight to any opinions expressed 
therein. As regards the remarks themselves, they are 
really quite beneath my notice, as the keen desire to be 
personal on the part of the gentleman responsible for the 
article is evident in the tone of the whole critique. I will 
therefore only deal with the objections he raises to 
opinions set forth in my paper, the grounds for which 
pe es at I can easily show to be frivolous in the extreme. 

In order to lend pe fon to his objections, he misquotes 
me, using in one place the word ‘‘ formula” for my word 
‘curve,” and in another the word ‘‘ theory” for my word 
“formula,” which substitutions put quite a different 
aspect on the statements I make. 

n calling some figures in the appendix to my paper to 
witness against me, he unconsciously betrays a complete 
non-acquaintance with the degree of accuracy to which 
experimental observations—however carefully made—can 
be trusted, for not only does he require exactness to the 
third place of decimals in the readings of an extensometer, 
which can only be read exactly to two places of decimals, 
but he quite overlooks the fact that frequently in experi- 
mental work of this nature, a reading is obtained which 
is much higher or much lower than is expected, and 
which is generally counterbalanced by the next reading 
or so being correspondingly low or high, the reason for 
which anomalous conduct is most probably to be sought 
either in an error in reading, or in some idiosyncracy 
in the testing machine or extensometer. This 1s what 
has occurred in the table he finds fault with. If the first 
differences of the results in the table in question be 
a on sectional paper it will be seen that a straight 
ine can be made to fall on a mean position between all 
the points, except two about the middle of the range, 
weal ane evidently not trustworthy. It is thus quite 
justifiable to assume that with more delicate apparatus 
readings would have been obtained whose second differ- 
ences would have been constant. 

Your article next asserts that ‘‘T have made a remark- 
able misstatement for one who professes to have studied 
the subject, in stating that the ordinary theory assumes 
that the moment of the compressed area of a beam about 
the neutral plane is equal to the moment of the extended 
area.” Now my words are “ the ordinary formula, &c.” 
The well-known formula M=S Z, which is to be found in 
so recent a publication as Professor Cawthorne Unwin’s 
valuable work on the strength of materials, is the one 
referred to here, as well as throughout my paper, and the 
hypotheses on which this formula is based may certainly 
be taken to be equivalent to the statement I make as to 
the equality of the resisting moments on either side of the 





neutral plane. I am perfectly aware that these hypo- 


theses are theoretically not warrantable, and I have said 
that the formula (not the theory) ‘‘is of necessity inac- 
curate” (a point which your article omits to mention), 
but I have purposely refrained from saying to what 
extent it is inaccurate, because subsequent experiments 
detailed in the appendix (to which your article also omits 
to call attention) show that throughout a great part of 
the life of a cast-iron beam, and within the limit of elas- 
ticity of steel beams, the error involved in calculating 
strains—tensile, compressive, and transverse—by this 
formula and by one for the deflection based on similar 
assumptions, is quite inappreciable. It is singular that 
this practical demonstration of an opinion long held by 

rofessor Unwin and others should have escaped your 
notice. 

Your article concludes—as far as J am concerned—by 
stating that the data I have collected should, in other 
hands, lead to interesting results. I sincerely trust this 
may be the case, for I certainly see no prospect just now 
of having time to work them out further myself. 

Apologising for intruding at such length on your valu- 
able space, I remain, Sir, yours very truly, 

Ep. C. pg SEGUNDO. 

6, Queen’s Anne’s Gate, Westminster, S.W., London, 

December 10, 1889, 

{In reply to Mr. Segundo’s letter we must beg to dis- 
claim all personal feeling in the matter, as he is known 
to us only through his experiments, and in reply to the 
complaints he makes, we are perfectly ready to accept 
the verbal amendments he suggests if he thinks they 
nee] the aspects of the statements in his paper.— 

ap. E. 





RADIAL VALVE GEARS. 
To THE Eprror or ENGINEERING. 

Srr,—In the concluding part of Mr. J. R. Smith’s 
paper, as published in your issue of November 29, he 
makes some statements regarding the want of novelty of 
my patent lever valve gear, which I think he will find 
cannot be subahentiubiel 

1. The essential part of the Joy gear is the combination 
of compensating levers, consisting really of the parallel 


ad| motion used in what are commonly called “lever” or 


vibrating pillar engines, while the combination I use is 
Watt’s parallel motion, consisting of a link and two 
radius-rods, 

2. The suspension link is no more an essential part of 
the Joy gear than of other radial gears both prior to and 
subsequent to his patent, and indeed Joy usually adopts 
section guides. 

3. The Watt parallel motion is used by Kirk in an 
entirely different manner and for a different purpose from 
that for which I use it. 

4. It, therefore, may be fairly claimed that, while as in 
many cases of sound patents (Joy’s for instance) the 
separate parts or constituents of the gear are not new, the 
gear as a combination is novel, the use of the particular 
paralle] motion as a compensating arrangement in the 
manner shown (and obtaining thereby directly from one 
of the radius-rods of the parallel motion the desired com- 
ponents of vertical and horizontal movement of the con- 
necting-rod) constituting the novelty. 

It - ege to me that really Kirk’s swinging sector 
carried by the pump lever is one of the most novel, if not 
the most novel, of comparatively recent valve-driving 
contrivances, but unfortunately it seems difficult to 
arrange very substantially in practice. 

In conclusion, my thanks are due to Mr. Smith for his 
imprimatur of my gear, and the valve setting can be 
obtained without difficulty, fully confirming his judgment; 
I have some sets of small triple engines in hand to run at 
800 revolutions fitted with the gear. 

Iam, Sir, yours faithfully, 
WILLIAM Sisson. 
Quay-street Iron Works, Gloucester, December 10, 1889. 





To THE EpiTor OF ENGINEERING. 

Str, — Referring to the letter of Mr. James Dunlop 
in your last issue, will you permit me to ask that 
gentleman through your columns to demonstrate that the 
uniformity and accuracy of the valve’s motion in time 
with the piston, in either direction of rotation, attained 
through the means employed under Morton’s specification 
and drawings, are attainable through the means described 
by Englemann in his specification, or by any other known 
system of reversing valve gear ? 

Unless this identity, as regards both means and effect, 
can be proved, it follows that however old or familiar as 
mechanical elements any members of Morton’s valve 
motion may be, their correlative functions are so con- 
trolled as to establish a result so unique, that it disposes 
completely of any suggestion that the combinations 
invented by Morton are rendered public property in virtue 
of the publication of earlier patents. 

But can your correspondent point out when and where 
a slotted quadrant that may form part of, or be fixed 
directly to, the valve-rod and sliding with it, and in which 
is fitted a die-block actuated as in Morton’s system, was 
used in connection with reversing valve gear of this class 
previous to the date of Morton’s patent ? 

And whether or not does he assert that such an inven- 
tion is rendered public property on his mere hypothesis 
that something (as mechanically distinct as the “* sun and 
planet wheels” of James Watt are from the crank, but) 
which your correspondent appears curiously anxious to 
claim as its mechanical equivalent, has been described in 
an expired patent ? 

I am, Sir, your obedient servant, 
Rosert Bruce, 
Engineer for the Proprietor of Morton’s 
‘Valve Gear” Patents. 
Ethelburga House, 70 and 71, Bishopsgate-street, Within, 





London, December 11, 1889. 
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MARINE ENGINEERING AT GREAT 
YARMOUTH. 
To THE Epitor OF ENGINEERING. 

Sir,—During the Roman occupation of Britain, the 
site of Great Yarmouth was an estuary nearly five miles 
broad, into which the three rivers Waveney, Yare, and 
Bure emptied their waters. The soil brought down by 
the rivers and the sand of the German Ocean gradually 
filled the estuary, and the town was built upon the ground 
thus raised from the sea. When Edward the Third came 
to the throne there were two channels for the discharge 
of the river waters, one to the north of Yarmouth called 
Grubbe's Haven, the other running under the cliffs past 
Gorleston, Hopton, and Corton south to the sea. In the 
twelfth year of Edward’s reign Grubbe’s Haven stopped 
up and a new haven was cut at Corton, which in a few 
years also stopped up, and another was cut three miles 
nearer the town, followed by a third, fourth, and fifth, 
which last was cut very near the present haven. It was 
followed by a sixth in 1548 at a position within the old 
estuary, but in 1556 this was abandoned, as they found it 
could not be made an entrance. In 1561 another was 
cut, supposed at the spot now occupied, and in 1566a 
Dutch engineer, Joas Johnson, was brought over who 
began the present haven on May 5 in that year. It is 
recorded this entrance remained without bar or shoal for 
about a century. In 1746 Mr. Charles Labelye was em- 
ployed to survey the harbour and river channels, and the 
oe sakes is an abstract of his report concerning the 
haven’s mouth: ‘‘I carefully viewed and examined 
the haven’s bar, which during all the time of my survey 
reached quite across the haven’s mouth at the short dis- 
tance of a cable’s length, or about 200 yards from the pier 
heads; I observed with concern the dangers and diffi- 
culties attending the ships and vessels getting in and out 
of the haven, over the said bar though the weather at the 
time was very moderate, and from what I saw then I easily 
conceive how much more dangerous the said bar must be 
in more stormy weather. I found this bar to consist of 
some beach stones or shingles, but chiefly of a very fine 
loose sand, the same as all the shoals and banks which 
lie in and about Yarmouth Road and all the adjacent 
sea coasts ; from thence and all other circumstances, such 
as the winds blowing on or off the haven’s mouth, I 
plainly perceived that this bar must often change its size 
and position. I found it accordingly very different from 
what it wasin April last’—Mr. Labelye’s report is dated 
January 18, 1747—‘‘and was informed it was almost 
daily altering as to shape, size, situation, and shoalness.” 

r. Labelye considered the formation of this shoal was 
owing to the condition of the river channel and the ruinous 
state of the piers at the haven’s mouth, recommending 
certain alterations as calculated to restore the former 
good condition of the entrance. At the present time 
these have been effected ; the channel has been made 
more uniform both in width and depth, a wider bridge 
has been constructed, the piers have been extended and 
are now in good repair; but the bar remains, with the 
addition of a dangerous sandbank called the North. The 
existence of this bank has been supposed a means of 
obtaining a better bar; Mr. Walker in his first report 
dated August 27, 1825, states of it: ‘‘ The North, or bank, 
acts as an obstacle to the free current of the ebb tide pass- 
ing along shore to the northward, the force of the water 
ebbing from the haven thus meets with the less interrup- 
tion and arrives at the point where the bar is formed with 
greater force than when it has to encounter a strong cross 
tide immediately it gets clear of the pier-head ; thus the 
North acts for its ans as a pier would do.” In his 
second report, dated July 1, 1826, Mr. Walker further 
urges the importance of a permanent North producing a 
permanently good bar, recommending the extension of 
the north pier 200 ft. for that purpose. The advice was 
taken, and since then the north pier has been twice 
lengthened with consequences which will be further de- 
scribed, It will suftice here to mention that his anticipa- 
tions with respect to the bar have been fully justified, 
asthere is now more water over it than for many years. 

As sandbanks and bars are not agreeable adjuncts to 
havens’ mouths, it will be well to inquire how it was the 
Dutch engineer contrived avoiding them, and why a bar 
at length formed and grew to the formidable dimensions 
described by Mr. Labelye. 

The site of the haven is the south border of the ancient 
estuary formed by the cliffs of Gorleston running to the 
sea. Here the Dutchman constructed a solid pier at right 
angles to the course of the river to force its waters to run 
out to the north-east. It was a well-chosen spot, for as 
the sand filling up the estuary came from the North Sea 
there only needed a short pier to gain deep water and a 
strong sea current, the two essentials for maintaining a 
clear entrance. The sharp angle was intended to check 
the flood in its passage up the river and prevent the 
entrance of sand and shingle in sufficient quantity, during 
stormy weather, to choke up the haven. ere are the 
remains of old works still existing, and the annexed plan, 
dated 1570, represents the form of the short connectin 
channel from the river to the sea. V’ith an unaltere 
shore line Yarmouth harbour would have remained with- 
out a bar; unfortunately the estuary is not yet full, for 
within the last fifty years the sea opposite the town has 
receded quite 250 ft. Supposing this a constant rate, a 
bank of sand and shingle 1650 ft. broad and 9 ft. deep has 
been thrown up along the beach by the waves of the North 
Sea since 1570, for it is a peculiarity of this fine sand that 
its drift is nearly all with the flood tide. Yarmouth has 
many visitors, and it has been doubtless noticed that its 
beach, generally smooth and firm, is at intervals too soft 
for pleasant walking. The cause of this change is the 
ebbing and flowing tides ; firm on the ebb, the whole of 
this dangerous coast is converted by the flood into a 
veritable quicksand, the shoals drifting with the current 








and changing their place and form with every wind. 
This was the cause of so many failures to cut a good 
haven, of the embassy to Embden, in 1562, to confer with a 
person learned in such works, and which brought over in 
1566 the Dutch engineer, Joas Johnson, to direct their 
operations. How well his plan succeeded, was shown by 
the length of time it remained a good haven, until the 
wth of the beach and neglect produced the condition 
escribed by Mr. Labelye, who found the remains of the 
old north pier almost buried in the sand, which also 
filled + nearly half the entrance. 

The form of the north bank of the river, combined with 
the sharp turn and the sloping bank, socompletely broke 
the force of the heaviest sea, that the river was safe for 
mooring boats quite up to the point; a great advantage 
to a port possessing a number of fishing boats and desti- 
tute of docks—there is a length of 24 miles from the point 
to the bridge. By successive alterations, effected at dif- 
ferent times, the short channel has been straightened and 
the north pier extended, as shown on the plan dated 1880, 
with the following results: The force or send of the sea, 
unchecked except by the sharp angle at the Brush, has 
rendered the first half-mile of the river unsafe for mooring 
fishing boats during the prevalence of stormy weather. 
The lengthening of the north pier, by extending the sweep 
of the flood tide so far to the south—it runs nearly 
parallel with the beach, from N.N.E. to S.S.W.—has 
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washed away the beach and cliff, occasioning the loss of 
many acres of land, and great expense in constructing 
works to protect the south pier from the effects of the 
heavy seas raised by the meeting of the two currents in 
the South Ham. The major portion of the flood now 
runs in from the south round the head of the pier, form- 
ing there the deepest part of the channel. As compensa- 
tion, the opposing currents and the more direct action of 
the ebb from the river have kept down the bar and made 
a deeper entrance. 

In consequence of the declining trade of the port, the 
Town Council appointed a Haven Improvement Com- 
mittee which met several times in 1884. From their 
inquiry it was clear that considerable improvements were 
mare § in the harbour and its railway connections, which 
unless made, even the existing trade could hardly be 
maintained. At the same time the harbour funds were 
found not in a state to bear a large outlay, and great 
caution would be necessary in undertaking alterations. 
Foremost among these was the deepening of the bar, and 
to effect this a radical change in the river channel was 
proposed, which met with considerable divergence of 
opinion. The first scheme was very costly, but it has 
since assumed the form shown on the plan dated 1889. 
The Haven Commissioners have apparently consented to 
its being carried out, although there are many opponents 
who urge against its adoption the two following objec- 
tions: First, perceivin the straightening of the channel 
from the point to the haven’s mouth has increased the 
force or send of the sea so much that in heavy weather 
the first half-mile of the river is no longer safe for moor- 
ing vessels, they consider that the complete removal of 
all check to the free run of the flood tide will render the 
whole of the river south of the Fish Wharf equally as 
unsafe, Second, it is not by any means certain that the 


desired result of deepening the bar will be attained, 
whilst there is the danger that during the prevalence of 
south-easterly gales the flood might carry so much sand 
into the haven as to be beyond the power of the ebb to 
scour out again ; instancing the experience of the neigh- 
bouring port of Lowestoft, which has no such check to 
the free entry of the flood tide as the Dutch engineer 
thought essential to the security of Yarmouth, oat con 
sequently such a catastrophe there is not unknown. 
One great natural moa at Lowestoft possesses ; its 
haven’s mouth is south of the point, and therefore 
screened from the direct drift of the sea current from the 
northward. There is, however, very little back water, 
therefore all the flood brings into its open harbour must 
be dredged up at great expense and conveyed out to sea 
again. If then protection against the indraught of sand 
and shingle during heavy weather is needed at Yarmouth, 
possessing the scour {of the waters of three rivers, how 
much more is it required at Lowestoft that has not one? 

Taking into consideration the improvement effected in 
the river channel from Breydon to the sea, there ought to 
be no difficulty in obtaining a deeper and safer entrance 
to Yarmouth harbour than that shown on the plan dated 
1880. The original plan of construction seems the best 
of the three, and it can be easily adapted to the require- 
ments of the longer vessels now in use by advancing the 
point nearer the mouth and rounding off the east bank of 
the river up to it sufficient to give room for a vessel 300 ft. 
in length to pass round the sharp bend at the Brush ; then 
reconstructing the north bank as shown on the plan dated 
1570. When finished, the two piers should be extended 
into deeper water, following the sound advice of Mr. 
Labelyeas givenin Article 29 of his report: ‘‘ Whenever 
it is necessary to have two piers, whether they be filled 
up or open at the mouth of any haven, such as Yarmouth 
haven, where the tides set nearly along shore, both those 

iers should be equally advanced, or so as to have their 

eads nearly in the line of the setting of the tides.” If 
this advice is followed to a point far enough in advance 
of the coast line to the northward, the strong sea current 
and the ebb from the river will effectually remove sand- 
banks and bars from the haven’s mouth. 


THOMAS AYERS, 
Great Yarmouth, December 3, 1889. 





Russian PeTroteuM.—The oil wells along the shores of 
the Caspian Sea, the yield of which has exceeded the pro- 
duction of the most noted wells of Pennsylvania, are 
7 symtoms of exhaustion. The yield for the past 
year fell one-half below the estimate and the deficit will 
have to be made good in the United States. 





QUEENSLAND RaILways.—The Queensland Railway Com- 
missioners, who have been inspecting the railways in the 
central and northern districts of the colony, have returned 
to Brisbane, and are now inquiring into the personnel of 
the department with a view to reducing working expenses. 
The works connected with the Fortitude Valley extension 
to Mayne station on the Sandgate line are being pushed 
on by the contractors (Messrs. M‘Ardle and Thompson). 
The works consist principally of clearing and cuttings. 
The Cleveland line is fast approaching completion, and 
only a few unimportant works remain to be completed, 





LacquER FOR Surps’ Borroms.—The Japanese news- 
porens publish an official report by the captain of the 
ussian frigate Dimitri Donskoi on lacquer as a pre- 
servative of ships’ bottoms. In the latter part of October, 
1887, the frigate put into the Yokosuka Docks for 
the purpose of having her bottom examined and cleaned. 
After the water had been drawn Off, it was discovered 
that the entire steel line along her keel was so com- 
pletely corroded that not a trace of paint could he 
discerned. The outer surface of the iron plates was 
found to be in a honeycombed condition, due to large 
numbers of shell-fish, and this was more particularly 
observable along the water line. Acting on the advice of 
some Japanese engineers, it was decided to adopt the 
lacquering process, which although an invention of recent 
date, had already given satisfactory results. Not only 
the steel, but also the zinc portions were lacquered ; its 
power of adhesion to this, however, was found to be very 
slight, and after the lapse of a month from the ship’s de- 
parture from the dock the lacquer completely peeled off 
the zinc sheathing, and in six months the rate of speed of 
the frigate became perceptibly lessened. In October. 
1888, the frigate put into dock at Yokosuka a second 
time, and an examination revealed the fact that the 
lacquer on all the steel portion was in an extraordi- 
narily good state of preservation, so much so that it could 
not be stripped off except by being scraped with a sharp- 
inted instrument. On scraping the foul part of the 
acquer with a sharp instrument and removing all the 
varnish, the lacquer underneath was found to be still pre- 
served in its original state and to be adhering strongly to 
the iron plates. The results of this lacquering, as com- 
pe with that of the previout year, were highly satis- 
actory, and it is therefore not too much to claim that the 
on efficacy of lacquering to counteract corrosion has 
n conclusively established. From the experience 
thus gained it has been decided to substitute iron on the 
part where zinc had been used. uering was first 
used on iron ships in Japan in 1885, after which the 
Government decided on getting all the bottoms of their 
iron ships lacquered, so that up to this the experiment has 
been tried scores of times and the efficiency of the process 
tested over and over again. The virtues of lacquer for 
this purpose have long been recognised in Japan ; but the 
above is stated to be the first report on the subject from a 
foreign naval expert. 
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THE UNITED STATES 








On the present page we illustrate a metallic packing 
manufactured by the United States Metallic Packing 
Company, which has for some years been successfully 
used in America for engines of the largest size, and is 
now being introduced into this country by Mr. W. E. 
Plummer, the manager of the company’s offices at 43, 
Exchange Chambers, Liverpool. The packing con- 
sists of eight packing blocks of anti-friction metal 
held in a stout ring fitted with springs which press the 
blocks up against the piston-rod. The pressure is 
sufficient to make a steam-tight joint, but not to cause 
binding of the rod, A ball joint is fitted at the top 
of the stuffing-box as shown in our engraving, and is 
kept up to its bearings by a follower fitted with 
springs, and placed behind the packing. This ar- 
rangement gives the packing free play under all con- 
ditions. All the parts are inclosed in a strong case, 
which is bolted on to the cylinder cover. Fig. 1 shows 
a section through this case, and Fig. 2 shows the pack- 
ing with the case removed ; Figs. 3, 4, and 5 show re- 
spectively details of the ball-joint ring, the follower 
ring, and the packing blocks. The packing shown in 
our engravings is intended for marine and stationary 
engines, a somewhat different form being manufac- 
tured for locomotives, and of these upwards of 10,000 
are in use on the Pennsylvania Railroad alone. 








INDUSTRIAL NOTES. 

THE uneasiness and uncertainty in connection with 
industrial pursuits, referred to last week, not only con- 
tinue, but have in some departments of trade become 
more acute and intensified. This is the case more par- 
ticularly in the less skilled branches of industry ; but 
upon these, in most instances, the more skilled have 
to depend. Ifthe labourers are on strike the mechanics 
and artisans whom they serve are forced into idleness 
whether they like it or not. This dependence of 
craftsmen upon unskilled labour, or labour compara- 
tively unskilled, increases rather than diminishes, for 
the proportion of skilled men to the unskilled is 
decreasing year by year. Henceforward, the employer 
will have to take into account, not so much the current 
wages of the skilled mechanic, or engineer, or artisan, 
as the possible demands of men less accustomed to that 
self-restraint that comes of association and combina- 
tion, with the sense of responsibility which organisa- 
tion and self-government always promote and enforce. 
After a time these qualities will develop themselves in 
connection with the organisations of the labouring 
class ; but for the present we see mainly the self- 
assertion and impatience of restraint which usually 
accompany the earlier attempts at combination in 
nearly all branches of industry. 





In the iron trade the speculations of the last few 
weeks have disturbed the markets, and in many 
instances have checked business transactions. But it 
is doubtful whether the violent fluctuations have 
interfered very much with legitimate trade, as contra- 
distinguished from speculative operations in the 
markets. Buyers hold back in the latter case, but the 
manufacturers must have the materials which they need. 
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Still, even these will be so far influenced that they will 
not buy largely in advance, in the possible hope that 
— may recede. There is however very little pro- 

ability of any serious decline in prices, judging by 
the requirements of foreign markets, both on ie sd 
tinent of Europe and in America. 





The engineering trades in the Lancashire district 
continue extremely active and busy; the men are 
fully employed, overtime is worked to a very large 
extent, and there is even a scarcity of labour in some 
branches. The trade union officials are quite unable 
to supply the number of men inquired for by the 
employers. There are no serious disputes in any branch 
of the engineering or iron trades in the district ; but 
in some instances there are local disputes as to the 
extra payments for overtime. In most cases there isa 
disposition to arrange the differences by joint meetings 
of employers and employed. In the Liverpool district, 
after several conferences, terms have been mutually 
agreed upon. At Horwich a similar plan is being 
opted by the Lancashire and Yorkshire Railway 
Company, and the engineers in their employment. 





In the Sheffield and Rotherham district the iron and 
steel trades continue to be extremely active and busy. 
In each branch there appears to be a disposition to 
avoid any serious dispute as to wages on the part of 
the employers. There is at first some show of resist- 
ance to any demand for higher wages, but they do 
not appear to consider it worth their while to persist 
in resisting any reasonable demand. The latest con- 
cession has just been amicably arranged between the 
edge-tool grinders of Sheffield and their employers. 
Some weeks ago, the men, as reported in ENGINEERING, 
made a demand for 10 per cent. advance, the amount 
of reduction enforced about three years ago. A pro- 
visional settlement has been arrived at to concede the 
advance from January 1 next, and that the practice 
of grinding over twelve to a dozen be discontinued. 

A strike somewhat unexpectedly took place in con- 
nection with the iron and metallic bedstead trade in 
Birmingham, an industry employing many thousands 
of men. The demand is for a bonus of 15 per cent. 
advance. Many of the employers expressed them- 
selves as not unwilling to concede the advance, if 
arrangements could be made for a scale of prices so 
that the wages paid shall be more generally uniform 
throughout the trade and district. Some of the em- 
ployers, however, were disposed to resist the demand 
and resort to a lockout. The strike subsequently 
extended to Bilston, where large numbers are also 
employed. The men at the Atlas Works also joined 
the strike subsequently. As trade is very brisk just 
now, it is thought that a general strike will be 
averted, 





In the Cleveland district the condition of trade is 
active in all branches, and concessions are being made 
from time to time in order to avoid strikes. The 
sleepermen at the Eston Steel Works have just put in 


instead of four o’clock as hitherto. The employers 
contend that the Saturday arrangement was in force 
when the sliding scale was adjusted, and that the claim 
is therefore not in accordance with the terms of that 
agreement. The matter has been referred to Mr. Dale, 
as arbitrator. 

The newly organised ‘‘ Amalgamated Society of 
Enginemen, Cranemen, Boilermen, and Firemen,” 
established at Middlesbrough, sought to affiliate them- 
selves to the Durham Colliery Enginemen’s Society ; 
but that society is localised to the county of Durham. 
They have, however, offered to accept the new body 
as part of a national federation of enginemen. The 
new society recognise the same principles of concilia- 
tion and arbitration for the settlement of labour dis- 
putes as those which constitute the basis of the 
Northern Iron Workers’ Wages Board. 

The dispute with the drillers and chargers, who 

work the air-compressed machines in connection with 
the Cleveland mines, which threatened to develop into 
a strike, has been settled by the men’s acceptance of 
the employers’ offer of 15 per cent. bonus on the net 
earnings, this principle to govern all future advances 
in wages. 
The National Labour Federation is very busy in the 
district agg, Pg branches and strengthening the 
organisation. The probability is that we shall hear 
of this association further early in the coming year. 





There is just a ripple of dissatisfaction with the mode 
of adjusting the prices which form the basis of wages 
in connection with the Midland Wages Board. It is 
stated that the prices realised by a firm 100 miles 
away were included in the accountant’s returns, and 
that those prices reduced the average level of the trade. 
The men’s delegates now demand that the jurisdiction 
of the Board shall be limited to their own district in 
South Staffordshire, to the exclusion of North Stafford, 
Lancashire, and Yorkshire. It is, of course, important 
that perfect equity shall rule in the adjustment of 
prices, or these boards of conciliation will fail to com- 
mand the support of the men, in which case the cause 
of arbitration will suffer a defeat. 





The sheet iron masters and the galvanised iron 
makers of South Staffordshire and Birmingham are 
effecting an arrangement whereby the prices shall be 
advanced mutually from time to time. It appears that 
the strip iron makers and the wrought-iron tube makers 
have been co-operating in this way for some time, with 
results satisfactory rong bk the parties to the arrange- 
ment. Sheets have been advanced 10s. per ton, making 
singles 9/. 10s. and doubles 10/. per ton. 





At the Butterley Iron Works the furnacemen have 
been conceded an advance in wages so as to avert the 
strike contemplated at the end of the week. The 
advance is not quite equal to the 10 per cent. demanded, 
but the concession will tide matters over for the re- 
mainder of the present year. 





In the shipbuilding trade there is still great activity, 
no falling off, but rather an increase in the tonnage. 
In the Clyde district it is stated that 80,000 tons were 
placed with the shipbuilders during last month, being 
the largest amount ever recorded. The output was 
rather less than in the two previous months, owing, it 
is said, to the difficulty in getting the materials fast 
enough to supply the demand. The greatest difficulty 
is experienced in the supply of steel, the demand being 
so great that customers have to wait their turn in 
getting supplies. Both the iron and steel works, in 
most districts, are overpressed with orders of all 
descriptions. 





The railway men are pressing their demands for 
higher wages and shorter hours of labour. At New- 
castle the men have given in their notices to terminate 
their agreements in consequence of the refusal of the 
directors of the North-Eastern Railway Company to 
agree to their terms. In Leeds also the men ar to 
be on the eve of a strike unless some reasonable con- 
cession is speedily made to them. In Scotland the 
railway men threaten an ‘‘idle day” on the 23rd 
instant unless their demands are complied with. The 
outlook for Christmas excursions might be clouded if 
the railway companies absolutely refuse to meet their 
men in aspirit of conciliation. But wiser counsels may 
even yet prevail, and thus avert a catastrophe. 


In the coalmining districts there is a temporary 
lull, in so far as labour disputes are concerned. 
In Durham the men have agreed to the coulowners’ 
terms by accepting a 10 per cent. advance, which shall 
operate for some time to come. The Yorkshire coal- 
owners have agreed to similar conditions, so that in 
those two great county coalfields there is peace for the 
present. In Lancashire the coalowners have signified 
their willingness to concede 10 per cent. on similar 
lines, though they declare that present prices will not 
allow of the advance, unless the wages conceded rule 
for some time to come. In Derbyshire it is thought 











a claim to leave off work at one o’clock on Saturdays, 


that the wages scale will regulate wages on the basis 
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10 per cent. is already promised to the men. In 
Northumberland a demand is made for 15 per cent. 
advance, but the probability is that the matter will be 
amicably arranged at a conference of both parties. In 
the Somerset and Bristol districts a disposition is 
manifesting itself to avoid any further dispute, so that 
probably the men will share in the general advance of 
10 per cent. In South Wales there are indications that 
the sliding scale difficulty will be adjusted and that 
any serious dispute will be averted. The Welsh miners 
do not appear to be over-anxious for the eight hours ; 
while Yorkshire is determined to have an eight hours’ 
day, like Durham, Northumberland, and Fifeshire. 
Nottingham and Lancashire declare in favour of a 
similar regulation, but are not inclined to run the risk 
of a strike for it at present. 

In Scotland there is a disposition to let things slide 
until the holidays are over, and the new year comes 
in. It is expected, however, that further demands 
will be made in January by the Lanarkshire miners. 
In the Mid and East Lothian districts the men are 
discussing the question of a further advance, but at 
their recent meeting they adjourned without coming 
to any decision thereupon. The reasons are obvious 
when it was disclosed that their total balance in 
hand only amounted to 62/. 15s. for the entire federa- 
tion. 

The dockers’ strike at Bristol, in which over 8000 
men were involved, terminated after five days’ idleness, 
at a total cost in wages and other ways of 10,000/. 
The question in dispute was as to whether foreign 
crews should be allowed to assist in the loading and 
unloading of cargoes over the ships’ sides. It appears 
that this is customary at most ports in the United 
Kingdom, and has not been previously objected to. 
The matter is now settled for six months by a com- 

romise, the masters consenting to eliminate foreign 
abour as far as practicable, if at other ports the masters 
agree to do the same. Meanwhile the Dockers’ Union 
is to be encouraged, and the services of middlemen are 
to be dispensed with. It is also agreed to establish 
some mode of conciliation and arbitration with the 
view of averting strikes in the future. 

The balance-sheet of the London dockers’ strike has 
been published. The total receipts amounted to 
46,519/. 12s. 4d.; the total expenditure to 46,510J. 
The total expended in relief was 35,000/. Of the 
balance, some 2200/. went in management expenses, 
and about 2300/. in agitation and incidental expenses. 
These sums account for 39,500/. out of the total of 
46,5191, 12s. 4d. Nearly the whole of this vast sum 
was contributed by the outside public and by trade 
unions, the major portion being subscribed by our 
colonies. The Dockers’ Union had scarcely any funds 
at the commencement of the dispute to start with 
even for the first day’s expenses. ever before in the 
history of labour y Sater have the men been so 
liberally supported. 

The Silvertown dispute is practically settled in the 
favour of the masters. This was one of the outcomes 
of the dockers’ strike, and the most disastrous. The 
families obtained very little support, and great suffer- 
ing was and is being endured in the locality. The re- 
sponse of the unions was very lukewarm, and very little 
appears to have been done by the dockers, whose wages 
have been advanced. Into the rights or wrongs of the 
dispute we cannot enter, but there is no doubt it has 
brought starvation to many innocent persons. Women 
as well as men were involved, and the distress is 
described as ‘‘ something awful.” 





The most serious labour dispute which has occurred 
in our time is that of the gas stokers of London and 
Manchester, for the simple reason that the safety of 
the community depends upon the supply of gas to our 
streets and thoroughfares. in Manchester and Sal- 
ford the supply of gas had so to be ‘‘ regulated” that 
in many places there was very little light, except what 
could be temporarily obtained from oil and candles. 
Many factories and workshops depend almost solely at 
this time of the year upon the plentiful supply of arti- 
ficial light, in the shape of gas. The er is really 
with the corporation in the case both of Manchester 
and Salford. It appears likely to end soon, 

In the metropolis the dispute for the time being is 
with the South Metropolitan Gas Company, whose 
offer of a share in the profits is not deemed a satisfac- 
tory one. The strike has not really commenced, but 
on both sides preparations are being made for the 
struggle. The men have given in their notices and the 
company are engaging men in advance. 

At Macclesfield, Derby, Warrington, Staleybridge, 
and other places, an arrangement has been made 
whereby strikes have been averted. In all these 
towns the men’s terms have been either wholly or 
partially complied with, in many instances even the 
eight hours’ day, or shift, having beenconcéded. The 
supply of gas is so essential an ingredient in indus- 
trial as well as in social life that these disputes ought 
to be avoided. 





of prices for the present. At Donisthorpe Colliery a 





THE PARIS EXHIBITION.* 
By H. Trueman Woop, M.A. 


Ir has ever been the fashion to surround the origin and 
preparation of an exhibition with a blaze of anticipatory 
congratulation. This, however, was not so with the great 
French Exhibition of 1889. We must all remember what 
dire forebodings accompanied its birth, An unlucky 
expression in the first circular issued to forei _— 
gave reasonable cause for belief that the Peak overn- 
ment and the French people had it in their minds to cele- 
brate and emphasise the revolutionary idea in its most 
violent and most objectionable form. With one consent 
the monarchical Governments of Europe refused to take 
any share in the Exhibition. Many doubted whether it 
would be held. In vain the French representatives, at 
home and abroad, disavowed the sentiments attributed to 


them. The impression had taken firm hold, and could | }, 


not be removed. Some States were actually unwilling to 
take part ; others were not sorry for an excuse to stand 
aside. Assoon, however, as the Exhibition began to occupy 
men’s minds—some time before it was actually open—the 
centenary fell into the background, was almost forgotten. 


The various centenary celebrations passed off as quietly as | g, 


any other holidays, offering opportunities for illuminations, 
fireworks, and military reviews, but for nothing more. 
The Exhibition pena | to occupy public attention to the 
exclusion of everything else, a the fact that it had once 
been considered as merely a part of the celebrations of 
the centenary year was forgotten before it had been open 
a week, It postponed, at all events, the civil commotion 
which everybody was expecting, and which that general 
expectation would certainly have brought about. ether 
it has done more than this remains sabe seen, but it looks 
as if France had indeed learnt the blessings of peace and 
quiet ; as if the crowd of provincials which flooded the 
capital from May to November had infused into the 
Parisians something of their own good sense and prudence; 
as if the effect of the Exhibition would survive the short 
period of its duration. 

The discussion of the industrial results of the Exhibi- 
tion is less easy. As regards uniary profits, they are 
certain. Far more than enou E ceanlas gold has flowed 
into France to replace all that she sent out into the 
swamps of Panama. It has been calculated that between 
6,000,000 and 7,000,000 persons came to Paris for the 
Exhibition, of whom some million and a half were 
foreigners. At a very moderate calculation of individual 
expenditure, this must have meant some 50,000,0000. 
expended in Paris in return for the State and municipal 
contributions of about 700,000/. And besides this there 
was all the money expended on the Exhibition itself, a 
large proportion of which came from foreign sources. 

So much benefit the French have already reaped ; what 
advantages may they look for in the future? Individual 
traders Ses in many cases increased a growing reputa- 
tion or laid the foundations of a new one. France has 
shown the world the condition of her industrial resources, 
and the world has unquestionably been impressed. She 
has probably done not a little to develop fresh markets 
for her wares, especially in the East and in South Ame- 
rica. Complaints have been heard of late that much of 
the business with Eastern nations that used to be transacted 
in London is now transacted in Paris. ‘Those complaints 
will be louder than ever after the Exhibition. The 
Governments of Spanish America saw their opportunity 
in Paris, and voted large sums for their representation 
there. ‘They will certainly get all their money back with 
interest. The development of those countries will be 
effected largely through French agencies and by French 
capital, and the profits will go to France. The industrial 
prestige of France has been greatly raised by the Exhibi- 
tion, and it is hardly possible but that her merchants 
have profited by the large influx of foreign men of busi- 
ness to make fresh connections and open out new lines of 
commerce. 

It may be interesting-to consider what was the actual 
cost of the Exhibition, and how that cost was met. As 
in 1867, the responsibility was divided between the State 
and a syndicate or society established for the purpose. 
From calculations based on the experience of 1878, it 
appeared that the total cost might amount to 1,720,000/. 
A possible receipt of 760,000/. was allowed for. The deficit 
of 960,000/. was covered by a State contribution of 
680,000/., and a subsidy of 320,000/. from the city of 
Paris. Instead of waiting until the receipts accrued from 
the payments at the gates, the administration preferred 
to raise money at once upon their expectations. For this 
purpose, first of all, a guarantee society was formed, 
which advanced a sum of 760,0007. on the security of the 
receipts. 

The guarantors were afterwards bought out by the 
Crédit Foncier for the amount of 860,000/. To cover this 
the Crédit Foncier issued bonds to the extent of 
1,300,000/., the bonds to be repaid (with the chance of 
money prizes of considerable value) at periodical draw- 
ings, and all to be repaid within a period of seventy years. 
In addition, each bond, the value of which was 25 francs, 
had twenty-five admission tickets attached to it, so that 
by this proceeding the Crédit Foncier raised a sum of 

,300,000/., issuing at the same time 32,000,000 tickets. 
The scheme took amazingly ; the money was subscribed 
seven times over, and the bonds went to a small premium 
at once. The day after the opening, tickets nominally 
priced 1 franc were selling for 75 centimes. , They soon 
sank to 50, and even fell as low as 25, 

The cheapness of the entrance fee had a distinctly 
unfavourable effect on the class of visitors, and certainly, 
while it raised the numbers, it lowered the general 
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character of the crowds. But had the prices been higher 
the Exhibition would have been less popular and there- 
fore less serviceable to the country. 

In the financial result it appears that the expenditure 
has been kept down below the estimate, and that it will 
not exceed 1,660,000/. The difference between this sum 
and the amount originally estimated for is to be returned 
to the Treasury, which will therefore only be called upon 
to find 360,000/. instead of 680,000/. 

The credit side of the Exhibition balance-sheet has been 
approximately drawn up as follows : Amount of guarantee 
received from the ‘‘ Credit Foncier of France,” 21,500,000 
francs ; produce of sale of land to restaurateurs, exhibitors, 
and various tradespeople, 2,000,000 francs ; estimated sale 
of materials of construction, 1,000,000 francs ; State sub- 
sidy, 18,000,000 francs; and city of Paris subsidy, 
7,000,000 francs. These sums amount in the aggregate to 
49,500,000 francs, or 1,980,000. The expenditure, which 
ad been estimated at a total of 43,000,000 francs, has 
only amounted to 41,500,000 francs, which leaves the sur- 
plus of 8,000,000 francs already referred to. 

The whole of the money spent on the Exhibition, that 
is, its actual total cost, it would be impossible to calcu- 
late with even approximate accuracy. I believe that the 

outh American States authorised an expenditure amount- 

ing to nearly half a million. The other foreign com- 
missions certainly spent half as much, and if we give each 
of the 50,000 exhibitors an expenditure of 101. only (a 
very low estimate), we get another half-million, We may, 
therefore, take it that the great show cost in its entirety 
something over 3,000,000/. : In this connection it may 
be interesting to note that the total cost of all the 
London International Exhibitions, since and including 
1851, may be roughly put down as something under 
2,000,000/. (of course, this refers to official expenditure 
only), or rather more than the amount (1,600,000/., as 
above stated) spent this year by the French adminis- 
tration. 

It was a great drawback to the arrangement of the Ex- 
hibition that it was cut up into three distinct and — 

arts. The Trocadéro was separated from the Champ 

e Mars by the river and by a wide road beyond it. The 
Champ de Mars and the Esplanade des Invalides were 
joined by a range of buildings some three-quarters of 
a mile long, the main connecting link cia 4 the 
narrow gauge railway running by the side of those build- 
ings. Practically these two parts of the Exhibition were 
entirely separate and independent. As it was, one could 
not but admire the admirable skill with which{all available 
space had been utilised, and regret that more space had 
not been available. 

One feature of the whole was the number of separate, 
comparatively small buildings. Of the beauty and mag- 
nificence of the buildings themselves I have heard but one 
opinion. Never before have been seen such examples of 
iron construction, admirable in design, excellently suited 
for their purpose, beautiful in appearance, and frankly 
illustrative of their material and method. Whether Fp 
considered the mighty tower, so much scoffed at and so 
much admired, or the great Machinery Hall, a marvel 
most to engineers who could appreciate the skill of its 
design and its execution, or all the various buildings which 
extended between the two, you were struck by the in- 
genuity which had raised beautiful structures out of the 
ugliest building materials, and by the skill with which, 
in very various manners, that material had been applied. 

It must indeed be admitted that the buildings were 
better than their contents. There were, of course—if a 
comparison was made with the Exhibition of eleven years 
ago—on every side marks of —— and there was a 
very high general average of excellence, but there were 
but few exhibits either specially attractive to the public 
from their magnificence, or specially interesting to the 
expert from their novelty. Itis true we are apt to expect 
too much. Scientific discoveries are now so speedily made 
public, so rapidly applied to practical use, that for the 
educated visitor they- quickly lose their interest as 
~ acca and fall into rank among the appliances of daily 

ife. 
The Paris Exhibition was certainly less fortunate than 
some of its predecessors in having exhibits of command- 
ing importance, and as a proof of this may be mentioned 
the fact that the adjudicators of the prize of 100,000 francs 
(4000/.) offered by M. Osiris for the most important 
exhibit, could find nothing better than the great machi- 
nery gallery, which was not an exhibit at all, to receive 
their award. 

In the case of foreign nations much allowance must be 
made for the circumstances surrounding the origin of the 
Exhibition, and it must be remembered that very few 
foreign exhibitors can have been certain, until a very 
short time before the Exhibition, whether they would 
take part in it or not. Even in France the prevalent 
uncertainty is believed to have kept back some exhibitors, 
and prevented others from putting so much heart into their 
preparations as they otherwise might have done. France 
certainly showed evidence of at industrial progress 
since 1878, so great indeed that I have heard it not un- 
frequently remarked upon with surprise by men whol 
should have thought were perfectly familar with the 
industrial resources of the kingdom, and the development 
they have attained in recent years. The advance, too, 
made in education was — well illustrated, and 
impressed in like manner those best qualified to give an 
opinion. : 

It was originally proposed that the whole Exhibition 
should be act by classes of exhibits, not by 
nationalities—that is to say, that the contributions of 
each country should be distributed into their places 
according to classification. This idea naturally proved 
quite impracticable, and was abandoned at a very early 
stage of the organisation, but a modified attempt at a 
classification was made, and space was allotted to the 
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different contributing countries in the separate buildings 
intended for the separate groups of exhibits. 

Coming to the manner in which the exhibits them- 
selves were arranged in the French courts, there is much 
to admire in the system adopted. The arrangements for 
each class were placed in the hands of a committee, or 
‘* Jury d’Admission.” They decided in the first instance 
who should be admitted, and allotted the space among 
the selected applicants. They also settled the decorations 
of the court, and adopted a uniform design for show-cases. 
The cost of all this, together with the charges for main- 
tenance, was divided among the exhibitors in proportion 
to the space occupied. This, it will be seen, came to pre- 
cisely the same as charging a rent for space, and in esti- 
mating the total cost of this Paris Exhibition in compari- 
son with that of other exhibitions, a considerable propor- 
tion of the large sum paid through these committees 
should be included. It is to be remembered that the 
exhibitors had all their private charges for installation 
and maintenance to defray ; the only item of which they 
were relieved was the cost of show-cases. far as I could 
ascertain, the actual cost to exhibitors in the French and 
English courts was not very different, though we had to 
defray the costs of administration out of what the exhi- 
bitors paid us. The result of these arrangements in the 
French courts was certainly good. In some courts the 
effect was extremely attractive ; in others the appearance 
was too monotonous. 

As regards the way the jurors’ work was done at Paris, 
I should wish to bear the strongest testimony in my power 
to the impartiality, the honesty, and the laborious care 
with which the juries discharged their irksome and thank- 
less task. No one but must have been struck with their 
anxiety to do justice, and with the shrewdness with which, 
on the whole, they did it; for, on the whole, there was 
not a great deal to complain of. There were some 
blunders, some miscarriages of justice, but not a great 
many. The work of the jurys de classe was extremely 
satisfactory. 

The position taken up by our Government with regard 
to the Exhibition, placed British exhibitors in a ver 
different position to that which they had occupied in all 
former great exhibitions. The first great difficulty was 
an absence of the usual organisation which English 
manufacturers had always been used to and expected. 
The difficulty of organisation was solved by the energetic 
and prompt action of the then Lord Mayor, Sir Polydore 
de Keyser, and the efficient committee which he formed. 
The committee was such as to inspire the fullest confi- 
dence on the part of the exhibitors, and to carry the 
necessary weight with the French executive. 

The first, and perhaps the most alarming difficulty 
which met the committee after their formation, was the 
financial one. This was overcome by a charge for space. 
The total revenues of the committee amounted to about 
27,5001., of which nearly 20001. were subscriptions, over 
30007. concessions, and about 22,500/. rent for space. The 
total expenses are just, but only just, within the limits of 
the receipts. 

The committee, considering the attractiveness of a 
picture gallery, the credit it would bring to the section, 
and the Fiscredit of its absence, thought themselves jus- 
tified in allotting a sum of 1500/. from the general funds 
tothe purposes of the Fine Art Section. This was sup- 
plemented by contributions toan equal amount, and with 
this 3000/. the expenses of the Picture Gallery, so univer- 
sally and so justly admired at Paris, were met. 

Another great difficulty was this. Negotiations had long 
been going on between the French Government and the 
Australian colonies as to the part the latter would take in 
the Exhibition. It was believed that they had decided 
not to contribute, and the space which had originally 
been marked out for them was in process of allot- 
ment to British exhibitors. In the late autumn, how- 
ever, it was announced that New Zealand, Victoria, New 
South Wales, and the Cape were ready to join in the 
Exhibition, and on a much larger scale than had been 
expected. The British executive at once altered its 
allotment plans, and gave back almost all the original 
colonial space. By these means the important co-opera- 
tion of the Australian colonies was secured. 

To insure a representation of India was—for different 
reasons—no more easy a task than to secure space for 
Australia. After a good deal of negotiation, a site in this 
locality was offered to the British Committee, on condi- 
tion that they should arrange for the erection of a build- 
ing upon it. Thus came into being my friend Mr. Purdon 
Clarke’s Indian Palace (or Serai, as he prefers to call it), 
which has been so important and interesting a feature of 
the British Section, and of the Exhibition generally. 

A reference to the British Section would not be com- 
plete without mention of our contributions to the Ex- 
position Retrospective de Travail. Of this, one important 
section relates to methods of transport, and certainly 
without the contributions from England this section, as 
regards railway appliances especially, would have been 
miserably incomplete. The organisation of this part of 
the Exhibition was distinct from that of the British 
Section. It was presided over by an independent com- 
mittee, of which M. Sire, the agent of the Northern of 
France Railway in this country, was the honorary secre- 
tary and the active spirit. 

Of the merits of the British Section as a whole it is 
difficult for me to speak. To say that it was as good as 
its predecessor in 1878 would not be true, but it was not 
much inferior. The space occupied in 1878 was 363,018 
square feet; in 1889, 232,845 square feet, or say two- 
thirds of the amount. In 1878 there were about 2000 
exhibitors in all, of whom nearly 250 were in the Fine 
Art Section. In 1889 we had 297 exhibitors in the Fine 
Art Section, and 720 in the other sections, or a total of 
1017. Their re must be a matter of opinion. The 
charge for space fel 





heavily on large exhibitors. On the | 


other hand, it had an admirable effect in weeding out 
the weakest class of exhibitors, and thus raising the 
average of the whole. Of the general high quality of the 
British exhibits unimpeachable evidence is given by 
the jury awards. Throughout the Exhibition the average 
of awards to exhibitors was 52 per cent. In the British 
Section it was 90 per cent., or in the Industrial Section 
alone 110 per cent. (752 awards among 673 exhibitors). 
I may refer to a few of its more important features. First, 
we filled a much larger space than any other foreign 
nation. We occupied in the main buildings (the figures 
previously given include all the various buildings about 
the grounds except the offices) 218,000 square feet (11,500 
of this was Fine Arts’, The next largest to this was 
Belgium with 120,000 square feet, and the United States 
with 113,000 square feet ; Switzerland had 65,000, Spain 
64,000, Austria-Hungary 32,000. 

As regards the merits of our contributions to the various 
classes. We had a magnificent show of pottery, as is 
shown by the fact that we took three out of the twelve 
grands prix awarded in the whole of this class, and this 
notwithstanding that no award was made to two of our 
most important exhibitors as they were not manufacturers. 
Our ornamental glass was admittedly the finest in the 
Exhibition, and so, I believe, was the stained glass. Our 
textiles were very good, and the remark was made to me 
by one of the jurymen that the English goods were fair 
samples of the makers’ ordinary wares, whereas in many 
other instances s were shown which never had been, 
and never would be, produced in the ordinary course of 
business. In certain cases even some of these were of 
English manufacture. 

In the Machinery Section, the largest machine tool was 
English, so was one of the greatest novelties in textile 
machinery, and one of the finest collections of looms. 
Our wood-working machinery was very good, our milling 
machinery the most complete of any. There was nothing 
approaching our collection of ship models. Our metal- 
lurgical exhibits were first-class, some of them unap- 
—— by anything shown. In the Railway Section the 

igh character of the British exhibits astonished every- 
body, considering how much more difficult it was for 
English makers to send railway plant across the Channel 
than it was for Continental builders to employ the direct 
railway connection which existed from their shops to their 
spaces in the Exhibition. 

On the whole, I wey: maintain, and I believe it was 
generally admitted, that the British Section was worthy 
the high reputation the country has gained in previous 
exhibitions. 

Naturally, one of the first suggestions that comes into 
the mind of a foreigner visiting the French Exhibition 
is—why should we not have a similar Exhibition in our 
own country ? The Americans, with their national promp- 
titude, no sooner had the idea than they decided to act 
upon it, and we may take it as settled that there is to be 
a great Exhibition in the States in 1892. An exhibition 
on the Paris scale, however, cannot pay. There must, 
therefore, either be a subvention, or the exhibition must 
be organised on a scale commensurate with the amount 
of receipts. Now the great cost of the Paris Exhibition 
was in the buildings, and I believe this cost was to a 
large extent unnecessary. Buildings which would serve 
their purpose every bit as well could be put up for, say, a 
quarter the price. As we could not rival the monumental 
splendour of the Paris buildings, we need not try to vie 
with them at all, but to strive for some other point of 
superiority. This superiority, Iam certain, we could find 
in the exhibits themselves. 

But could a site be found? The northern portion of 
the Regent’s Park, between the Botanical Gardens and 
the Zoological Gardens, would be suitable. There is space 
enough and to spare for all the buildings of every part of 
the Paris Exhibition to be arranged as they would have 
been arranged had there been room enough, with abun- 
dant garden ground between and around them. In no 
other city in Europe could so good a site be found, and 
one, the use of which would cause so little inconvenience 
to anybody. 








ON THE BEHAVIOUR OF STEEL UNDER 
MECHANICAL STRESS.* 
By C. H. Carus-WIizson. 


THE author pointed out in the first place that the effect 
of uniform longitudinal strain on a steel bar is threefold. 
(1) A strain of the molecules ; (2) a strain of the elements; 
(3) a production of fiow by the strain of the elements. 

The elongation due to flow is the strain usually 
observed, and this may be either recoverable or irre- 
coverable, 

The strain of an element is made up of a uniform dila- 
tation and a uniform shear about an axis parallel to that 
of the bar, and therefore the flow elongation consists of 
an increase of volume together with a certain amount of 
sliding. 

When the stress does not exceed a certain limiting 
value the strain disappears when the load is removed ; 
but when the stress exceeds this value, the molecules slide 
over one another, and the strain is then a permanent one. 
The amount of this sliding is limited by the fact that the 
elastic resistance increases with the amount of sliding. 
If p is the maximum elastic resistance, the rate of increase 
of p at any point is measured by the angle gy between the 
tangent to the stress-strain curve at that point and the 
axis of strain. 

The initial value of p is often taken as a measure of the 
hardness of steel, probably because the harder the steel the 

ater the initial value of p. This measure of hardness, 
owever, does not agree with that usually taken, namely 


* Abstract of a paper read at the Physical Society, 
December 6, 1889. 











the permanent strain produced when a given quantity of 
ond done on the bar. As an example, the author 

ints out that thedepth of the indentation caused by a 
Sood steel edge carrrying a known weight and fallin 
from a known height upon a piece of steel to be teste 
measures the softness of the latter. 3 

Let O P (Fig. 1) be the stress-strain curve of a piece 
of steel; then the work uired to produce a perma- 
nent strain O D is aaa by the area O PD, and if 
O Q is the stress-strain curve of a harder bar, the same 
amount of work O QC will evidently produce a smaller 
strain OC. The hardness therefore depends on the form 
of the curve, so that 9, or the rate of increase of p with 

manent strain, is the true measure of the hardness. 

t is clear from the diagram that @ diminishes as the 
permanent strain increases, so that the initial value of @ 
must be taken as the measure of the hardness, and it is 
seen that permanent strain, while it increases the elastic 
resistance, diminishes the hardness. 


Fig.1. Fig.2. 



































Let a bar of soft steel be cut into four pieces, and let 
the first piece be tested in its natura] state, the second 
after hardening in oil, the third after hardening in water 
containing alkali, and the fourth after hardening in water 
containing acid. A series of stress-strain curves of the 
nature shown in Fig. 2 will then be obtained. The points 
A BC represent the initial limiting values of the elastic 
resistance, and the author calls them “ yield points.” 
A F, B E, C D represent the correspondir~ “ yields.” 
The curve OABCDEF the author calls the “ yield 
line.” The diagram indicates the fact that as the “‘ yield 
point” becomes higher the ‘‘ yield” diminishes. 

If the bar, owing to unequal stresses in the manufac- 
ture, is not perfectly homogeneous, there may be one or 
more planes along which the limiting elastic resistance 
has a minimum value, and when this 1s overcome, sliding 
will take place throughout the bar, parallel to these planes, 
until the limiting elastic resistance — each -of the 
planes has been raised to that of the rest of the bar, after 
which the sliding will be uniform. In the four pieces 
cut from one bar the required increase will be the same 
for each, but less permanent strain will be required to 
produce it the harder the bar. The amount \, by which 
p is increased during the yield, will therefore be the same 
for each piece, and therefore the yield will give a measure 
of the hardness. 

It will be seen from Fig. 2 that there appears to be a 
discontinuity in the stress-strain curve at a “ yield point.” 

e author then points out that if the different curves 
are placed parallel to one another, at distances above the 
plane of x¥ proportional to the hardness of each speci- 
men, and a surface is drawn through the curves, a portion 
of the solid will be entirely wanting, and it would seem 
more natural that the curves should be theoretically 
continuous, as shown by the dotted lines in Fig. 3. 

This would mean that for a portion of the curve the 
limit of elastic resistance must decrease as the permanent 
strain increases, and this would occur if the sliding at the 
“yield point,” instead of going on simultaneously 
throughout the whole bar, only existed as a strain wave 
passing up or down the bar with a definite velocity, with- 
out further increase in the load. 

The author finds that this is what actually takes place, 
and that sliding begins at one end, and occurs along a 
definite plane, usually inclined at an angle of 45 deg. to 
the axis of the bar; the effect of this is to disturb the 

uilibrium of the molecules in the adjacent parallel plane, 
which causes sliding in it, causing a wave a strain which 
may either travel from end to end of the bar or start 
simultaneously from both ends, and meet in the centre. 

The velocity of the wave depends on the quality of the 
steel, the wave in some cases taking as much as 30 seconds 
to traverse a 10-in. bar, in which case the pencil of the 
automatic apparatus drawing the stress-strain curve is 
seen to follow the wave, while in others the wave appears 
to be practically instantaneous, and the pencii drops sud- 
denly as if the bar had broken. 

There will be no permanent strain in any plane until 
the wave has reached the adjacent plane, a the resist- 
ance to sliding, initially greater than the stress, then 
becomes less, so that the resistance in any plane to per- 
manent strain is diminished by permanent strain in an 
adjacent plane. 

The most reliable automatic d’agrams are those drawn 
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by Professor Kennedy’s apparatus, and these curves, 
bs Oo are unaffected by the inertia due to the load 
exhibit a sudden and irregular inflection at the yield 
int. 

 iaee stress-strain curves exhibit the state of strain in 
a steel bar, as with increasing stress the steel gradually 
passes from the condition of an elastic solid intu that of a 
viscous fluid. The author observes that it is of interest to 
compare these curves with the stress-strain curve of a gas 
under varying temperature shown in Fig. 4, which is 
taken from Dr. Andrews’ paper, Philosophical Transac- 
tions, 1869, page 575. In the latter, varying temperature 
takes the place of varying hardness, and the “‘ boiling 
line” corresponds to the “ yield line.” In each case it is 
most probable that the apparent discontinuity is really a 
double inflection due to changes going on piecemeal 
throughout the substance, and which would be incon- 
ceivable if the substance were homogeneous (see J. J. 
Thomson, Proc. Roy. Soc., 71, No. 130). 

The author observes that it is impossible to suppose 
that the relative displacements of the molecules hitherto 
considered can be unaccompanied by strains or relative 
displacements of the atoms composing them. It is by 
this straining of the atoms that he explains the changes 
which occur in a bar which is permanently strained, the 
increase of p for example. He states, moreover, that 
Osmond, in his ‘‘ Etudes Métallurgiques,” has shown 
almost conclusively that the so-called hardness of steel is 
due to the presence of an allotropic modification of iron. 

Again, the author points out that it has long been 
known that the magnetisation of a steel bar lying in a 
magnetic field of moderate intensity is increased by sub- 
jecting the bar to tension in the direction of the magnetic 
force, which affords an example of strain of a nature 
entirely different from that due to molecular disturbance. 

The experiments made to test the theoretical conclu- 
sions were then described, The bar to be tested had a 
screw cut at each end, and was placed vertically in the 
testing machine. A nut was screwed to each end, the 
lower one of steel, while the upper one was made of gun- 
metal, in order to obviate as far as possible the presence 
of large masses of magnetic material in the neighbourhood 
of the free upper end. The nuts rested upon conical steel 
collars fitting into conical holes in the main shackles of 
the testing machine. The nuts rested in spherical bear- 
ings cut in the collars, so as to permit of a free pull by 
allowing the bar to move freely. A small magnet was 
suspended at a short distance above the upper end of the 
bar by means of a silk fibre attached to the upper shackle. 
The position of this magnet was read off by means of an 
attached mirror and a lamp and scale, and a controlling 
magnet was employed to provide the requisite field. In 
making the experiments a small displacement was given 
to the suspended magnet, and the time of twenty oscilla- 
tions observed (1) with no load on the bar, (2) with a 
small load on, (3) with the load removed. 

Experiment I.—The results of this experiment are 
recorded in the Table annexed, the bar being of soft steel, 
never before loaded, 0.306 square inches in sectional area, 
and 19.5 in. inlength. The elongations were measured on 
10 in, by a vernier and microscope reading to a thou- 
sandth of an inch. 

Experiment I. 
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19.05 
18,65 





} After 17 hours. 
| After fracture. 


* After 10 min. + After 5 min. 
§ Load removed after small permanent set. 


In this Table, x is the number of oscillations per minute 
with the bar out, and N is the number of oscillations per 





minute with the bar in place. The automatically drawn 
stress-strain curve for this bar is shown at A, Fig. 5. 

Experiment IT,—This was made with a bar of soft steel, 
never before loaded, 19 in. in length, and 0.308 square 
inches in sectional area. The stress-strain curve is shown 
at B, Fig.5. In this experiment the square of the number 
of oscillations per minute with the bar out was 121, and 
with the bar in, but unloaded, 2167. The curve 
from the results of the observations is shown in Fig. 6. 
The yield point is shown by the arrow. This bar was 
finally broken. 

Experiment III.—A wrought-iron bar, never before 
loaded, and of cross-section 0.203 square inches, was em- 
ployed, and the results are recorded in the Table below, 
and plotted as curves in Fig. 7. The ordinates of these 


curves represent simply the square of the number of oscil- 
lations per minute. The stress-strain curve is shown at 
This bar was not broken. 
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Experiment III,—Wrought-Iron Bar. 
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N?x 105, 


Time in 
Seconds of 
Twenty 
Vibra- 
tions. 
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Seconds of 
Twenty 
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Load in 
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12.8 
13.2 
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12.85 
13.0 
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16.8 


24 
0.0 





| 
| 
* After one hour. + After the permanent set. 


_ Theresults of the observations show that the magnetic 
induction increases steadily with the stress, and that the 
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| discourses will 


| effect is to a great extent permanent, in fact when 
| certain point is reached, before the yield point, the effec 
| is wholly permanent. 
| . The author summed up as follows the general conclu 
sions to which his experiments had led him : 
1. Mechanical strain produces an atomic disturbance in a 
bar, and this disturbance increases re ly with the stress. 
2. For small stresses the disturbance is only partly 
permanent, but as the yield point is approached it becomes 
wholly permanent. 
3. The magnetic properties of a loaded bar are in 
general different from those of the same bar unloaded, 
but there is a certain stress, or range of stresses, over 
| which the bar has the same magnetic properties whether 
' it be loaded or not. 
' This range of stress was from 15 to 22 tons per square 
inch in Experiment I., and from 10 to 15 tons per square 
inch in Experiment ITI. ; the latter number in each case 
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corresponding to the yield point. In Experiment IT. the 
critical stress appears to coincide very nearly with the 
| stress at the yield point. 

The author concluded his paper by comparing some of 
the results obtained in his experiments with Dr. Joule’s 
experiments on the elongation of iron bars by magnetisa- 
tion (Joule’s ‘Scientific Papers,” vol. i., pages 253-256). 

| Assuming 13x 10% as the value of Young’s modulus for 
| the soft iron wire employed by Joule, he deduced the 
result that, in order to produce by mechanical means the 
| molecular stress accompanying magnetisation, an elonga- 
tion of the bar would be required about 200 times as great 
as that produced by magnetisation. This appeared to 
afford additional confirmation of the conclusion arrived 
at by the author—that there are two distinct kinds of 
strain which occur, one consisting of relative motions of 
| the molecules and the other of strains in the molecules 
; themselves, 

After the reading of the paper, Professor Perry 
characterised it as one of the most valuable and interest- 
ing which had ever been presented to the Society, and 

| one which treated of a subject which had not previously 
| been brought before them. 





Society oF EncGineers.—The thirty - fifth annual 
—— meeting of the Society of Engineers was held on 

ecember 9, at the rooms of the Society, 17, Victoria- 
street, Westminster, S.W. The chair was occupied by 
Mr. Jonathan R. Baillie, President. The fallowin 

gentlemen were duly elected by ballot, as the Counci 
and officers for the ensuing year, viz: As President, Mr. 
| Henry Adams; as vice-presidents, Mr. William Newby 
|Colam, Mr. Joseph William Wilson, Jun., and Mr. 
| William Andrew Valon; as other members of Council, 
Messrs. Chris. Anderson, R. W. Peregrine Birch, James 
Henry Cunningham, Henry Faija, George A. Goodwin 
Thomas Bell Lightfoot, James allace Peggs, and 
| William Schénheyder; as honorary secretary and treasurer, 
Alfred Williams; as honorary auditor, Alfred Lass 
(Messrs. A. Lass and Co.) The p ings were termi- 
nated by a general vote of thanks to the Council and 
| officers for 1889, which was duly acknowledged by the 
chairman. 


Royat Institvution,—The following are the lecture 
| arrangements before Easter: Professor A. W. Riicker, 
| six Christmas lectures for juveniles, on ‘ Electricity ;” 

Professcr G. J. Romanes, ten lectures on ‘‘ The Post- 

Darwinian Period ;” Mr. E. Roscoe Mullins, three lectures 

on ‘Sculpture in Relation to the Age ;” the Rev. Canon 

Ainger, three lectures on ‘‘The Three Stages of Shake- 

speare’s Art;” Mr. Frederick Niecks, four lectures on 

“The Early Developments of the Forms of Instrumental 

Music (with Musical Illustrations) ;” Professor Flower, 

three lectures on ‘‘ The Natural History of the Horse and 

of its Extinct and Existing Allies ;” the Right Hon. 

Lord Rayleigh, seven lectures on ‘Electricity and 

Magnetism.” The Friday evening meetings will begin on 

January 24, when a discourse will be given by Professor 
Dewar on ‘‘ The Scientific Work of Joule ;” succeeding 

er be given by Sir Frederick Abel, 

B. Wheatley, Professor J. A. Fleming, Mr. 
idwell, Professor C. Hube' 


Mr. Henr 


Shelford Mr. 


rt, H. Parry, 


| Francis Gotch, Professor T. E. Thorpe, Professor G. F. 


eee, the Right Hon. Lord Rayleigh, and other 
gentlemen, 
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UNDER THE ACT OF 1883. 

The numer of views given in the ification Drawings is stated 
in each case after the price ; = none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics, 

— of Specifications may be obtained at 38, Cursitor-street, 
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Any person may at any time within two months from the date of 
the advertisement of the pt a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS, 


13,687. R. E. B. Crompton, Chelmsford, Essex. Im- 
provements in and Connected with Electrical Fur- 
naces, (8d. 6 Fiys.] September 22, 1888.—The improvements 
consist in the application of heat, other than that from the electric 
power itself, for the purpose of raising the temperature of the con- 
tents of the furnace to a desired degree before the electric current 
is switched on. This is effected by means of gas supplied from a 
Siemens or other gas producer, which, when mixed with the proper 
amount of air, can be burned in such a manner as to give a non- 
oxidising flame. The working of these furnaces is as follows: 
After the furnace has been duly lined and charged with ore and 














carbon, &c., small pilot jets of gas are lighted in any convenient 
position. The main current of heated gases is then gradually 
turned on from the gas generator, and being lighted at the pilot 
jets gradually raises the contents of the furnace to a state of low 
incandescence. The electrical current is then switched on. In one 
arrangement the electric furnace is surrounded by a chamber into 
which the mixture of air and gases are delivered from the gas pro- 
ducer, and whence the said air and gases flow through nozzles a 
into the body of the furnace. C are the carbon electrodes sur- 
rounded by the furnace contents D. E,E are the walls of the 
furnace, and F the movable cover. (Accepted October 2, 1889). 


15,030. J. Gw. e and C. F. Gooner. London, 
Improvements Combined Steam Engines and 
Dynamo-Electric Machines. [6d. 6 Figs.) October 19, 
1888.—The right-hand end portion 2 of the bedplate 1 of the 
engine serves as one pole of a field-magnet. A downward exten- 
sion 3 secured to a lateral extension of the engine cylinder 4 
serves as a core for the field-magnet coil, and constitutes the other 
field-magnet pole. The coil or winding 5 is wound on a loose 
bobbin slipped over and secured upon the extension 3 before this 
extension is secured in place. An armature 6 is fixed upon a 
crankshaft 7 mounted to revolve in bearings carried by the engine 











framing 8. The armature is arranged to revolve between the part 
2 of the bedplate and the extension 3, which, together with the 
cylinder and engine framing, constitute a field-magnet that 
becomes excited upon the passage of an electric current through 
the winding 5 ; the magnetic circuit being completed through the 
armature. A commutator 9 is secured to the outer side of the 
armature, and is provided witha brush-holder 10 adjustably con- 
nected to a bracket 11 secured to the bedplate of the engine. 
This brush holder is not shown in Fig. 2. Two guards or shields 
12 of non-magnetic material are secured to the bedplate and 
arranged one at each side of the armature. (Accepted October 2, 
1889). 

16,471. J. S. Raworth, London, Puproces Means 
or Apparatus for Reversing and gulating the 
Brushes of Dynamo-Electric Machines, Partly Ap- 
plicable to Electric Motors, [1ld. 3 Figs.) November 13, 
1888.—A dynamo-electric machine fitted with this improved revers- 
ing and regulating apparatus may be driven in either direction and 
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at varying speeds, the function of such apparatus being to place the 
brushes in the proper ition on the commutator according to 
the direction of rotation, and to adjust that position to suit 
alterations in speed. The brushes 1, 1 are carried by brush- 
holders 2 that are insulated from and are free to turn on pins 3 
projecting from a rocking frame or lever 4. The brush-holders are 
moved by crank arms 5, 5 carried by the holders. A double- 


ended spring 6 acts upon the frame 4, and is connected to two 
adjustable levers 7 carried by the brush-holders. These levers 
each take a ng against a stop 8 carried by the frame 4, and it 
is only when the levers 5 commence to move in either direction 
from a central position that these levers move one or other of the 
levers 7 from its fixed position, and thereby increase the tension 
on the spring 6. The levers 7 are each made in two parts jointed 
together to allow the tension on the spring 6 to be easily adjusted 
by hand, and also to allow of the amount of the leverage being 
easily adjusted. A fan 9 provided with radial vanes revolves in 
a casing 10 also provided with radial vanes. A lever is secured 











- 14 
Fug .2 A = 
fe \ 
3 4 
} 
> Ot 1 
s ‘ 
' ; mS 
of - 4 dP i-- 
i iffy 











16471.8 


to the casing 10 and connected by links with the arms 5. When 
the fan 9 revolves in either direction it tends to carry with it 
the casing 10. The extent of motion of the casing is limited by 
one or other of two arms 11, 11 coming in contact with a stop or 
magnet bobbin 12 carried on an extension of the frame 4, the 
arrangement being such that when the casing 10 is moved, it first 
applies one or other set of brushes to the commutator, and when 
it has attained the limit of its motion with regard to the frame 4, 
the two are still free to move together. This second motion is for 
the purpose of adjusting the positions of the brushes upon the 
commutator as circumstances may require. The tendency of this 
frame 4 to move from its central position is resisted by springs 13. 
Nozzles 14, 15 are provided for establishing a circulation of water 
through the fan casing if necessary. (Accepted October 2, 1889). 


RAILWAY ROLLING STOCK. 


268. R. H. Lapage, London. Improvements in 
Compound Locomotive Engines. (8d. 3 Figs.) January 
7, 1889.—1 is a high-pressure cylinder, and 2, 2 are two low-pres- 
sure cylinders of an outside cylinder compound locomotive engine. 
The two low-pressure cylinders are, in the example shown, arranged 
one directly above the other and provided with one steam chest 3, 
and with one distributing valve 4 that is operated by a link motion 
in the ordinary manner. The upper of the two cylinders 2 is 
formed with steam and exhaust ports and passages 5 and 6 respec- 
tively of the ordinary form, and communicates with the lower 
cylinder at each end by connecting ports or passages 7. By this 
arrangement the two low-pressure cylinders, which are of equal 
diameter and length, both receive steam from the steam chest at 
the same time, the exhaust from each also taking place simul- 
taneously. A pipe 8 conveys high-pressure steam to the high- 








pressure cylinder 1, and a connecting pipe 9 conveys steam from 
this cylinder to the low-pressure cylinders 2,2. This connecting 
pipe may be fitted with a valve case 10 containing combined inter- 
cepting and starting valves respectively constructed to operate in 
an automatic manner as described in the specification of Letters 
Patent No. 310 of 1887, granted to the present inventor. The 
interrupting valve in this example is a disc valve 10a carried by a 
guide plunger 105 and the starting valves are in the form of 
plungers 10c . The pistons of the two low-pressure cylinders are 
connected by their rods 11 to one slide block or crosshead 12 that 
is guided in the ordinary manner and coupled to one end of a con- 
necting-rod 13, the other end of which is coupled to the crank-pin 
14 of the driving shaft in the usual manner. 15 is the ordinary 
exhaust or blast pipe common to both low-pressure cylinders. 
(Accepted October 9, 1889). 


15,058, S. Fox, Leeds. Improvements in the Con- 
struction of Axle-Guards for Rolling Stock, (6d. 11 
Figs.| September 24, 1889.—This invention has for its object to 
diminish the weight and increase the lateral stiffness of axle-guards 
by making the same from thin plates of iron or steel rendered stiff by 
forming them with flanges and corrugations produced by stamp- 
ing or pressing in male and female dies. The outer edge is formed 




















with a flange a, and the inside of the opening ¢ with a flange b. 
Embossments or corrugations d in a vertical direction, give, 
together with the flanges above referred to, lateral strength and 


rigidity to the guard. e is a tie-piece for the lower or open ends of 
the guard; /, f are fillets or thickening pieces attached to the 
inner edges and upon which the axle-box slides. (Accepted 





October 30, 1889). 





WHEELS. 
18,268. A. Spencer, London. Improvements in 
Wheels for Use on Common Roads. (0d. 2 Figs.) De- 
cember 14, 1888..—The wheel rim 2 is encircled by an india-rubber 
tyre 1 formed at each side with an annular groove 3 into one of 
which enters an annularly inwardly projecting rim 5 of a flange 
4 forming part of the wheel body. A retaining ring 6 is formed 
with an annular inwardly projecting rim 7 that enters the other 


groove 3 in the tyre. This retaining ring is removably secured by 
bolts 8 and nuts. The arrangement is such that the portion of 
the elastic tyre that is next or near to the rim of the wheel is of 
greater width than a portion thereof at a greater distance from 
the axis of the wheel, and which is held between the flange and 
retaining ring. (Accepted October 23, 1889). 


18,420. A. G. Spencer, London. Improvements in 
Wheels for Trollies and other Vehicles. (6d. 2 Figs.) 
December 17, 1888.—An india-rubber tyre 3 is interposed between 
the outer metal tyre 2 and the rim of the wheel, which latter is 
formed by the lateral flanges 4, 4 of two retaining rings 5, 5 that 
are secured to the wheel centre 1 by bolts 6 and nuts. The peri- 
pheries of the flanges 4 are so formed that when the rings 5 are 





fastened in place on the wheel centre 1, there is formed a chan- 
nelled periphery of a shallow approximately UJ or Y form. The 
curvature of the flanges is such that the flanges force the india- 
rubber tyre 3 against the inner periphery of the metal tyre 2 which 
is made internally of curved form with its central pertion 7 pro- 
jecting inwards and adapted to fit the depression in the outer 
circumference of the india-rubber tyre 3. (Accepted October 23, 


1889). 
MISCELLANEOUS, 

14,038, A. J. Boult, London, (V. Schonbach, Karolinen- 
thal, Austria.) Improvements in draulic Rivetters. 
{lld, 18 Figs.] September 29, 1888.—This invention relates to 
hydraulic rivetters in which, besides a rivetting ram, a second 
ram is employed for closing the plates to be rivetted together. In 
the improved rivetter ope water is used only during the work- 
ing part of the stroke, both rams being moved up to their working 
position by means of an auxiliary piston common to both. The 
pressure cylinder A isscrewed into the frame. B is the large cupping 
ram, C the = closing ram, which moves within the ram B. The 
parts. b and c, which carry the cupping tool and closing tool 
respectively, serve also as guides for the rams. To the ram B the 
auxiliary piston H is attached by the rod D. S is the admission 
valve for the large ram B. The valve S! serves to admit the pres- 
sure water to the auxiliary piston H as well as to the smaller ram 
C. The front side of the auxiliary piston is in constant communi- 
cation with the admission port of the valve by means of the lateral 

sage a, being thus always under pressure. The mode of work- 
ing is as follows: The pressure water having been admitted by 
the valve S!, it passes behind the piston H and flows through the 
axial boring of the piston-rod D into the space between the rams B 
and C, and thus forces them apart from each other, so that both 
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rams henceforth act as one piece. By a pressure corresponding to 
the sectional area of the piston-rod D both rams are pressed for- 
ward in unison until the closing tool reaches the plates. During 
this part of the stroke the valve S is put to exhaust, so that the 
space behind the ram B takes in waste water from the exhaust 
tube (the outfall of the exhaust being at an elevated point above 
the machine), and no water from the accumulator is used behind 
the ram B. After the closing tool has reached the plates, pressure 
water is admitted by the valve S to the space behind the ram B 
(the valve S! remaining open to the pressure as before). The ram 
B is now driven forward by a pressure corresponding to the differ- 
ence of the areas of B and C, and by this pressure the rivet head is 
formed. During this part of the stroke the water in the space 
between both rams is in constant communication with the water 
behind the ram B, the pressure in both spaces being equal to the 
working pressure; any water, therefore, which is forced out of the 
space between the rams, enters as driving water, behind the ram 
B. Atthe same time the closing tool is pressed against the plates 
by a pressure cqual to the sectional area of the ram C. The quan- 
tity of water consumed during this working part of the stroke is 
equal to the difference of the sectional areas of B and C multiplied 
by the length of the working part of the stroke. (Accepted 
October 2, 1889). 

16,125, E. Davies, Liandinam, and J. Metcalfe, 
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Aberystwith, Wales. Improvements in jectors 
the Pateam Boile: -™ 


or Apparatus for Feeding rs or Gene- 
rators and for other an Arrange- 
ments in Connection with the same, [lld. 11 Figs.) 
November 7, 1888.—This invention relates to aut tic pound, 
exhaust, and supplementary live steam injectors, such as those 
described in the specifications of Letters Patent Nos. 5730 and 
5781 of 1887, granted to the present inventors. The presént im- 
provements consist mainly in forming the combining nozzles of 
the supplementary injectors with a hinged flap similar to that 
used in the exhaust steam injector, the hinged flap combining 
cone being employed in the live steam injectors, with either the 
steam central or annular. a@ is the outer casing of the exhaust 
steam part of the injector in the upper part of which a lining b! 
is inserted for the exhaust steam pel to slide in. On the 
side of the casing a there is a stuffing-box for a spindle b2, which 
has an eccentric pin upon its inner end that fits a cross-slot in the 
side of the exhaust steam nozzle b. A handwheel b°, on the outer 
end of the spindle b2, serves to adjust the annular space for water. 
a! is the branch for water. The hinged flap combining nozzle c, 
and the receiving and discharging nozzle d, are arranged in the 
casing a, in the same manner as for the simple exhaust steam 
injector. e is a branch for the overflow, screwed into the casing a, 
having a seating formed in it for a cone valve el, opening outwards 
and having a stem which is guided in a hollow plug screwing into 
the branch e. In the delivery branch d? there is a back pressure 
valve f closing against the return of fluid which has passed from 
the injector in casing a. Another casing a*, secured by flanges to 








the casing a, is connected up to the pipe nor poder 3 exhaust steam 
to the injector. In this casing is a swivel throttle valve gona 
spindle passing through a stuffing-box formed on the side of the 
casing a*. In acrossbar hl, which has a h? formed in it 
from the side of the casing a, is screwed a small nozzle h, that 
enters the exhaust steam nozzle b. The passage h? is in connec- 
tion with a pipe h’, which has a junction for another pipe h4, 
which brings live steam to the small nozzleh. The additional 
supplementary live steam, part of the compound injector, is within 
three casings. One casing & contains a branch k!, for connection 
with the live steam supply, for supplying the small nozzle A in 
the exhaust steam injector in casing a. The casing & has an inner 
branch into which the central live steam nozzle 7 is screwed for 
the supplementary injector. In the casing k? are the hinged flap 
combining nozzle and the receiving and discharging nozzle. The 
delivery outlet is froma side branch k* from the casing k?, and 
the valve f! is similar to the outlet valve el for the overflow in 
the branch e of the casing a. In the casing 4 is a valve seating 
for a starting valve / opening outwards or from the injector. The 
spindle of this valve has a head which is acted upon by a diaphragm 
7, secured by a plate k* to the flange, this plate having a screwed 
junction fora pipe 4, which communicates with the casing k2, 
and takes the pressure of the fluid at the delivery, before it passes 
the back pressure valve f!, so that when the pressure sinks at that 
point the starting valve / can open to allow fluid to escape at 
aside branch from the casing k4, When the jet has been estab- 
lished, the full pressure of the fluid at the delivery acts upon the 
diaphragm and keeps the starting valve 1 closed. (Accepted October 
2, 1889). 


17,006. V. Popp, Paris. Improvements in the 
Method or Means of Utilising Comp f 
the Production of Mechani Power. [8d. 2 Figs.) 
November 22, 1888.—According to this invention, the additional 
useful effect obtained by superheating compressed air for driving 
a motor is still further increased by the injection of distilled water 
or other suitable liquid, previously heated, into the conduit which 
supplies the highly heated compressed air to the motor. Thecom- 
pressed air from any suitable source enters at a constant pressure 
maintained by means of an automatic pressure regulator (not 
shown), by a pipe a, past a regulating valve b, and through a pipe 
1 into an annular heating chamber 2 surrounding a furnace 6, and 
provided with baffle plates, in which the compressed air is brought 
to a high temperature, and passes by a mae 3to the motor. The 
water to be injected is contained in a closed vessel d, and is sub- 























jected to the constant pressure in the air supply pipe a by means 
of a branch pipe /. e water passes out through a pipe m, 
through a heating coil 4 surrounding the air heating chamber 2, 
and passes out in a heated state through a pipe g into the air con- 
duit 1, where it is injected at kin the form of spray, which, to- 
wether with the air, passes by the pipe 1 through the air heating 
chamber 2 and pipe 3 to the motor. The com air is by this 
means saturated with moisture, which is transformed into super- 
heated steam by the heat contained in the air. A higher pressure 
is thereby obtained, which allows of a more favourable rate of 
expansion in the motor. The moisture also serves to lubricate the 
parts of the motor. The pressure of the air in the pipe @ before 
the valve b is constant, and the pressure in the pipe 1 behind the 
said valve is variable according to the working of the motor ; this 


difference in pressure serves to effect the discharge of the water 
into the pipe 1. Thisdischarge of water is regulated automatically 
according to the requirements of the motor by means of the valve 
b, which has a tendency to close by the action of a weighted lever 
n. This lever is also connected by a rod q to a lever fixed on the 
plug of a cock s, which is inserted in the pipe m forming the com- 
munication between the water vessel d and the heater. When the 
valve b rises in order to allow a greater quantity of compressed 
air to pass, the plug of the cock s is turned so as to allow a greater 
quantity of water to pass into the heating coil 4. (Accepted 
October 2, 1889). 


251. R. S Lawrence, London. Improvements in 
Explosive Projectiles, and in Means for Throwing, 
ope! , or Delivering Explosive Projectiles. 
{1s. 6d, 27 Figs.] January 5, 1889.—-Figs. 1 and 2 illustrate an 
improved projectile a which is closed at its rear end by a screw 
plug b, and is Panes with a gasket ring ¢ for effecting a gas- 
tight joint with the interior of the discharging tube or gun. A 
wire rope d, fixed at one end to an eye e in the plugs, con- 
stitutes a flexible balancing tail for the projectile. The flexible 
tail is inclosed for a portion of its length by a_ telescopic 
tail, which, while acting as a tail or guide itself, prevents the 
flexible tail from becoming looped or tangled near the shell. 
This telescopic tail consists of a series of short metal tubes f!, f? 
telescoping one within the other, the outer tube 8 being secured 
to the screw plug b. The several tubes are prevented from leaving 
each other by a pin g on the exterior of one entering a groove h in 
the interior of the one inclosing it. When the projectile isin flight 
the will assume the positions shown in Fig. 2, but while the 
shell is in the gun, or during shipment or storage, the telescopic 
tail will be po inte and the flexible tail coiled up as in Fig. 1. 
spring or springs may be arranged within the telescopic tail to 
insure its extension. These parts may be protected from injury 
arising from the’action of the propelling charge by a wad interposed 
between them and such charge, or by a metal cap 7 that will be- 
come disengaged from the tail during flight. j, 7 are screw vanes 
secured to the end tube f! for the purpose of rotating the projec- 
tile during its flight (by the action of the air) and thus increasing 
its range and the accuracy with which it may be launched at an 
object. Fig. 3 illustrates an improved time fuze adapted to be 
fitted to the rear portion of the projectile. kis a hollow stud 
screwed into the inner side of the screw plug b, and formed with a 
small conical anvil /. The forward end of the stud is recessed at m 
for the reception of a flange n on the forward end of the fuze tube 
o containing a fuze p cut so as to burn a desired length of time. 
On the rear end of the fuze tube is placed a fulminate of mercury 
capq. risa spring secured at one end to the hollow stud k and 
keeping the flange » in its forward position. When the gun is 
discharged and the projectile launched, the stud & will gain on the 
fuze tube o, until the anvil 7 strikes the cap q, setting fire to the 
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fuze, which after burning the predetermined number of seconds to 
which it has been set, will ignite the fulminate of mercury in a 
tube s that extends longitudinally of the charge chamber, and the 
explosion of which will detonate the bursting charge of the pro- 
jectile. A safety rod ¢ is screwed into the stud & and into the 
flange n for the purpose of fixing the fuze tube o with its cap q clear 
of the anvil J ro so preventing accidental discharge of the projec- 
tile during handling. The safety rod must be removed just before 
the projectile is inserted into the gun in order that the fuze may 
be ignited when the torpedo is launched. Ina pneumatic gun, 
according to this invention, compressed air is admitted to the 
impulse tube or tubes from suitably arranged sto’ chambers, 
through avalve chest provided with an air regulating valve that may 
be set to deliver air at any desired pressure according to the range 
to be given to the projectile. The air regulator, Fig. 4, comprises a 
valve or gate 18 that controls the passage of compressed air through 
the valve chest to the impulse tube. The spindle of the valve is 
connected to a piston 28 that is held in ition by a —— 17 
which may be compressed to a greater or lesser extent according 
to the pressure of air to be employed for impelling the projec- 
tile. e spring 17 may be compressed by an abutment pro- 
vided with a screw nut that is operated by gearing connected 
with and operated by a regulator handle or pointer outside 
the valve chest. A three-way cock operated by a suitably 
arranged hand lever is. employed for controlling the admis- 
sion of air to the valve chest, and for placing the latter 
in communication with the atmosphere after each discharge. 
Figs. 5 and 6 illustrate a rotary projectile thrower. 53 is a fixed 
breech-piece provided at its rear end with a door 54. 55 is the 
frame of the projectile thrower. The main shaft 57 is loosely 
ournalled at its front end in the frame and at its rear end in the 
reech-block. 1, 1 are the barrels or impulse tubes (five in num- 
ber in the apparatus shown). The mechanism for revolving the 
tubes comprises a cylinder mee a series of pins corresponding 
to the number of the tubes 1. is cylinder is fixed on the rear 
end of the main shaft 57. 12, 12 are air reservoirs adapted to be 
connected by a pipe 51 with check valve 52 with any suitabie air 





compressor. A pipe 7 leads from one of the air reservoirs 12 to an 
air chamber in a casing underneath the breech-piece 53. 64 is a 


magazine for containing projectiles mounted above the breech- 
piece 53. The operation is as follows: A projectile having been 
— in the impulse tube, the breech closed and the reservoirs 12 

Ned with compressed air, the projectile is launched when the 
boy 15 is opened by means of its lever. (Accepted October 2, 


2587, C, T. Davenport and E. J. anime Elworth, 
Chester. Improvements in Pistons for Steam, 
ulic, or Air Engines. [6d. 2 Figs.) Feb- 

ruary 14, 1889.— This invention relates to improvements on Patent 
15,799 of 1886, and inventors claim mainly the combination, in 
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pistons, of the two packing rings e, e, the centre piece d with 
double inclined plane, and the reduction of the diameter of the 
junk ring c and the flange bl of the block or body }, so that the 
steam, water, gas, or air shall have direct access to the internal face 
of the rings e. (Sealed May 28, 1889). 


. A.J. Boult, London. (A. Bauer, Elsterberg, Ger- 
many.) Improvements in Adjustable Cranks. [6d. 
5 Figs.) March5, 1889, —This invention relates to acrank for bicycles 
and other velocipedes that may be lengthened and shortened 
while the machine is in motion. The operation of the device 
is as follows: If the crank is to be lengthened from the 
position shown in Fig. 1, into that shown in Fig. 2, the 
rider presses with his foot upon the foot-piece ». This causes 
slide ¢ to move so that its tapering projection o will push 
the bolt f backward to clear the plate b. Thus the positive con- 
nection between the parts a, b will be broken, and the slide b 
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will be carried along with the slide c until the bolt f is in line with 
the opening k. The bolt f will now shoot forward into this open- 
ing to again positively connect the parts a,b. The crank will now 
be lengthened. To shorten it, the foot is pressed upon the foot- 
piece m, when the projection o will push the bolt f out of the 
openingk. The slide } will then again move with slide c until the 
bolt shoots into the opening #1. The extent of motion of the 
parts may be regulated by projecting the bolt f through either 
one of the openings g of the plate a. This is accomplished by 
screwing the spring e to either of the screw holes h or hl. (Sealed 
July 9, 1889). 


11,050. P. Giffard, Paris. Improvements in and 
Relating to Guns. [8d. 5 Figs.) July 9, 1889.—This inven- 
tion has for its object the use in guns of liquefied gas in place of 
the ordinary propelling charge of gunpowder. The gun com- 
prises a barrel a screwed to a breech-piece ) provided with a cock 
d through which the projectile is introduced. A strong steel 
tube or reservoir f serves to contain liquefied carbonic acid 
gas ; the rear end of the reservoir is fitted with an automatic valve 
comprising a spring valve g bearing against a hardened rubber 
washer h, and a small coiled spring 7 constantly pressing the 
valve g against its seat. The valve is also pressed against its seat 


1g. 2. 














by the pressure of the liquefied gas. The lock is fixed to the 
breech-piece b and consists of a large spring a! acting against 
the hammer bl. The hammer strikes upon the striking pin j 
which acts directly upon the valve g that allows a certain volume 
of the liquefied gas to escape at each blow. The trigger g! is 
acted — by a small spring g?, and keeps the hammer cocked. 
On pulling the trigger the hammer is caused by the spring a! to 
strike the pin j at theend p. The discharge of the gun can be 
regulated at will by means of a mill-headed screw e, which, being 
screwed more or less into the breech-piece, regulates the travel 
of the hammer and its effect on the striking pin. (Sealed De- 
cember 3, 1889). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

bites cov ony with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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3 the axle D. The magnet carries two pole-pieces 

ELECTRIC BRAKES. mand», which, when the current ome eres 
Art one time electric brakes were regarded with | themselves like friction pulleys against a ring keyed | 
a good deal of favour, and considerable expectations on the axle and serving as an armature for the 
were formed as to their capabilities. The trans- magnet. The part of the magnet core between | 
port of energy by electricity is so rapid, and the! the bobbins serves as a drum to wind up the brake 
conductors are so light and easily handled, that it chain. This chain B runs round pulleys to a lever 
seemed as if the quick action, which is the essential ¢, and when it is wound up it applies the shoes to 
feature of a good brake, could be very easily secured | the wheels. The current is produced by a Gramme 
by electric means. So far these expectations have| dynamo placed on the locomotive and driven by a 

















not been realised, and the matter has dropped out | 


of public attention. Inventors, however, have still 


Fig.1 


by an eccentric mounted on the axle of the vehicle. 
The end of the rod can, by means of a pawl, engage 
with the teeth of a ratchet wheel upon the cir- 


| cumference of a cast-iron drum placed on the under 


side of the frame of the vehicle. This drum serves 
as a barrel for the brake chains. The passage 
of an electric current acts upon the pawl on the 
eccentric-rod, and puts it into engagement with 
the drum. A second pawl prevents the drum 
from turning back while the first pawl is on the 


Brotherhood engine. When the circuit is closed 
the magnet gears with the axle, rotating till the 


return stroke. When the electric current which 
applies the brake is broken, the first pawl ceases to 
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j|act, but the second keeps the brake on. To 
| unlock the brake a current is sent through a second 
|circuit, and. the second pawl is withdrawn. The 
| source of electricity is a dynamo carried upon the 
engine and weighing with its motor 3961b. Three 
wires are stretched along the train, but they are 
united in a single coupling at the end of each car- 
|riage. At moderate speeds this brake worked well, 
but at 38 miles an hour the pawls proved very 
unsatisfactory, as they were not able to act at that 
|speed. The apparatus bears a very considerable 
resemblance to the first type of Achard brake, as 
is seen in Fig. 3. Both have parts in continual 
movement, and neither is automatic. 

The Card Brake.—A complete description of the 
| Card brake has not been published, but at its appear- 
ance in the Burlington trials on the wagons of the 
| Cincinnati, Hamilton, and Dayton Railroad, the 
| report of the Master Carbuilders’ Association gave 
|a description of it, from which the following parti- 
|culars are taken. The passage of an electric 
|current obliges two drums under each vehicle to 











Fic.i0. 


continued at the subject, and some advance has 
been made ; the progress of the last four years has 
been tabulated by Messrs. E. Sartiaux and L. Weis- 
senbruch in a paper read before the late Railway 
Congress, and from this we extract the following 
brief particulars relating to recent forms of brakes : 

The Achard Brake.—The Achard brake, which 
received the Monthyon prize in 1865, has been im- 
proved after successive trials in Belgium on the 
Stat2 Railways, and in France on the Northern, 
Eastern, and State lines. It now has the form 
shown in Figs. l and 2. It consists essentially of 








an electro-magnet A, suspended freely in front of 


engage with each other. One of these rotates con- 
| stantly, taking its movement from the axle by a 
|chain. The other carries the brake chain, and, 
| when it rotates, applies the brake. There are two 
chain is tightened, this tension depending upon the | conductors through the train, traversed by an 
amount of current which is under the control of | electric current produced by two accumulators set 
the driver. A train fitted with this brake ran for|to oppose each other, the one on the engine and 
four years between Tours and Les Sables d’Or, | the other in the tail van. The disposition is shown 
without giving any trouble, and the system was/in Fig. 4, where KR‘ are resistances, B B! bat- 
highly praised by M. Ricour, of the French State | teries, and H H' commutators. Mr. Card has also 
lines. It is, of course, not automatic. | invented a brake illustrated in the Official Gazette 
The Park Brake.—The Park brake was tried on | of the United States Patent Office by Fig. 5. Two 
December 30, 1886, in the period intervening | electro-magnets are bent round the axle, and when 
between the Burlington trials of 1886 and 1887. | the current circulates they lock themselves upon it. 
It was withdrawn from the second trials as the|The Card brake was withdrawn from the trials 
mechanical details were not perfect. The mecha- | owing to breakdowns in the mechanism. 
nism of the brake consists of a rodset inmovement) Waldwmer Brake.—The Waldumer brake was 
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tried on the Cincinnati, Washington, and Balti- 
more Railroad on September 27 and 28, 1887, 
between East Norwood and Bond Hill. The source 
of electricity is a series dynamo, driven by a three- 
cylinder engine fed by steam from the locomotive. 
The driver has a commutator by which he manipu- 
lates the brakes. By putting a lever tothe middle 
of its travel he sends a current which tightens the 
chains and applies the shoes. When the lever is 
put tothe end of its stroke the brake is locked at 
the ordinary speed of the dynamo. The pressure 
of the brake can be increased by opening the steam 
valve of the engine still wider; the electromotive 
force of the current is almost proportional to the 
speed of the dynamo, and this latter varies with 
the steam pressure. The mechanism under each 
vehicle consists of a horizontal shaft, serving as the 
core of an electro-magnet inclosed within a drum. 
At one part this drum carries a toothed wheel con- 
nected by an endless chain to an auxiliary hori- 
zontal shaft which serves as a barrel for the brake 
chain. At another part the shaft of the electro- 
magnet carries a toothed wheel which transmits 
to it continuous rotary movement by a chain from 
the axle. When a current is sent through the 
electro-magnet, its salient edges exert an attrac- 
tion upon parallel bars of iron placed inside the 
drum, and having a certain amount of play. The 
friction thus produced forces the drum to partici- 
sate in the rotary movement of the electro-magnets. 

Vhen the current ceases the engagement is broken, 
and the brakes fall off. There is only one conductor, 
the return current from each of the electro-magnets, 
which are arranged in parallel circuit, being through 
the wheels and rails. The insulated conductor has 
couplings like an air brake pipe. The brake is 
rendered automatic by the use of a second generator 
situated in the tail van and driven off the axle. As 
long as all goes well this dynamo is kept out of 
action by a relay. But a fault in the conductor, 
caused either by want of insulation or by the rupture 
of the train, connects the dynamo to the conductor 
and sets on the brake. The inventor of the Wal- 
dumer brake is M. Duwelius. He has also an 
American patent (No. 224,880 of February 24, 1880), 
which describes an electro-magnet with armatures 
arranged around it parallel to its axis. This is re- 
p-csonted in Figs. 6 and 7. The armature bars k’, 
movable in radial grooves cut in the ends of the 
drum, enter into notches j in the poles of the magnet. 
In the latest form of this apparatus which we have 
just described, the notches have been abandoned, 
and the engagement of the drum takes place simply 
by friction. This brake has a likeness to the form 
of Achard-Mansui brake tried on the Northern 
Railway of France in 1878, except that in the latter 
the force was not transmitted by a chain from the 
axle, but by a friction pulley or directly. The 
arrangement is shown in Figs. 8 and 9. The trials 
of the Waldumer brake showed that its use did not 
give rise to shocks, but it was not tested with long 
trains. 

The Widdifield and Bowman Brake.—This brake 
is a modification of one which appeared under the 
same name at the Burlington trials. As shown 
in Fig. 10, there are two circuits ; the one to apply 
the brake and the other to release it. One of the 
parts of the double solenoid F being excited by the 
current, attracts the piece k connected with the bell- 
crank lever kh, the extremity h of which applies 
the pulley e to the axle. This pulley then winds a 
small chain on its axis, and in so doing operates 
the lever w which presses the large pulley d against 
the axle. The shaft on which the pulley is fixed 
serves as a barrel to draw up the brake chain and 
apply the shoes to the wheels. The power of the 
brake is regulated by the intensity of the current. 
On closing the second circuit another electro-magnet 
is excited, and brings the small friction wheel out 
of contact with the axle, the rubbing surface of 
which is composed of a sleeve of compressed paper. 
The source of electricity is two batteries, one on 
the engine and the other in the tail van. This 
brake was tried in January 10, 1889, upon a train 
on the Lehigh Valley Railroad; there were 
fifteen covered eight-wheeled wagons, and two 
carriages. These two latter and the locomotive 
were not braked. In an emergency stop at a speed 
of 23 miles an hour the train came to rest in 
16 seconds, the distance run being 416 ft. 

Westinghouse Brake.—The interest in the use of 
electricity in brake mechanism received a sudden 
increase when Mr. George Westinghouse, Jun., tem- 
porarily adopted it to render his air brake appli- 
cable to the long freight trains of America. As is 


well known, the Westinghouse triple valve is put 
into action by reducing the pressure in the train 
pipe. Nowif there be only one aperture at which 
the air can escape, namely, at the driver's valve, 
the air pressure falls at the leading end of the train 
before it does at the tail, and the brakes are applied 
to the various vehicles in succession. Hence Mr. 
Westinghouse sought the aid of electricity to expe- 
dite the action. 1t was only for a short time, how- 
ever, that he used the electric device, as the inven- 
tion of the new quick-acting valve rendered it 
superfluous.* Three discharge valves were arranged 
at intervals along the train pipe, and when the brake 
was to be applied these valves were opened by aid 
of an electric current sent by a conductor hidden in 
the train pipe. The system was tested at Burlington 
in 1887. The trials showed that the automatic 
action was as certain with the electric device as 
without it. But it was not possible to release the 
brakes except by its aid, and there was the risk 
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| superiority over the two other competing apparatus 
in which electricity only played an auxiliary part. 

| Direct-Action Brakes.—All the systems described 
above rest almost exclusively upon the employment 
| of electricity of small amount and feeble voltage, to 
set in action other apparatus. None of them com- 
pletely realise the employment of electricity under 
the conditions which recent advances have rendered 
possible, that is, as an agent capable of transmitting 
comparatively large amounts of power along a con- 
ductor of small size. Apparatus based on this prin- 
ciple have, however, been devised by M. Sigmund 
von Sawiczeski, Sir William Siemens, and M. 
Marcel Deprez. 

The Sawiczeski Brake. —The retarding action was 
sought to be obtained in this brake by the direct 
application of electro-magnets to the tyres of the 
wheels. Trials made in 1881 showed that the action 
was very slight. 

The Siemens and Boothby Brake.—The details of 
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that if the circuit became closed by an accidental 
leakage, the brakes would go on, and could not be 
got off again, There was the further practical 
difficulty that the train had to be made up so 
that the electric valves were uniformly distributed 
through its length. 

The Eames Brake.—This brake differs from the one 
hitherto known by the same name in that the entry 
of air into the train pipe for the application of 
the brake, is effected by the electrical opening of a 
valve on each vehicle, and not by a single valve on 
the locomotive. The source of electricity is a 
dynamo situated on the engine and put in acticn at 
the moment the retardation is required.+ This 
brake, which was one of the three which competed 
at the second Burlington trials, gave favourable 
results. Faults, however, developed in the work- 
ing due to imperfection in the installation and want 
of electrical experience. 

The Carpenter Brake.—In the Carpenter brake 
each of the distributors is composed of two valves. 
The first, operated at will by electricity, or by air 
from the train pipe, applies the shoes by admitting 
compressed air from an auxiliary reservoir to the 
brake cylinder; the second, operated solely by 
electricity, releases the brake. The current is 
generated by a Julien battery on the locomotive. 
The conductor comprises two insulated wires and 
the metal of the train pipe serves as the return 
path. 
nections ; D is the battery, H the switch, A and B 
the two terminals. This brake was also tried at 
Burlington in 1887. The tests demonstrated its 





* See ENGINEERING, vol. xlvi., page 235. 





t La Lumiére Electrique, November 12, 1887. 





Fig. 11 shows the arrangement of the con- | 


|this are shown in Figs. 12 to 14. Under each 
vehicle is a dynamo B, which drives a worm C 
'gearing into the toothed sector D; this latter is 
;mounted on a shaft A on which are brake 
‘levers E E'. The levers are keyed upon a clutch 
FF, which can be put into engagement with a 
,clutch G on the shaft. The prolongation of the 
‘lever E' is connected to the spring I, which tends 
to tighten the brake. If the communication cord 
M, which runs the length of the train, is stretched, 
.as for example by the rupture of the train, the 
action which it exercises on the lever L by the 
|snatchblock M N unlocks the clutch F, and the 
| spring commences to apply the shoes. The dynamo 
accomplishes the braking automatically, or at will, 
|as soon as the clutch is re-engaged. To release the 
| brake the dynamo is set in rotation in the opposite 
direction by a change in the current. 

| The Marcel Deprez Brake. —The first brake 
devised by M. Marcel Deprez was based upon the 
|employment of a solenoid which actuated a rod 
‘connected to two brake shoes. The second was 
/composed of powerful electro-magnets with polar 
| extensions embracing a disc of copper keyed on the 
jaxle. When a current traversed the magnets Fou- 
| cault currents were developed in the disc, opposing 
its rotation. Neither of these apparatus have been 
itried practically, and it is scarcely to be expected 
that they would be successful. 

This concludes the list furnished by Messrs. 
| Sartiaux and Weissenbruch, and it cannot be said 
| that it affords much food for the hope that electrical 
brakes will come into vogue in the near future. 
| Both the automatic air and vacuum brakes are so 
simple and eflicient that there is little room left for 
_ the introduction of a new variety, unless it greatly 
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exceeds them both in its braking power and also in 
economy of first cost. It would be greatly to be 
deplored if the present confusion, caused by the 
multiplication of types of brakes, were to be further 
aggravated ; nothing but the most important advan- 
tages would justify such a proceeding. 





VERTICAL DISTRIBUTION OF TEMPE- 
RATURE IN THE ATMOSPHERE. 
(Concluded from page 650). 

Ir has been found at the Alipore Observatory 
that for some distance above the ground the mean 
temperature of the year increases on ascending, 
while during the nights of the cold weather months 
the increase is very marked. Subsequently it has 
been found that at Allahabad the mean temperature 
diminishes normally from the ground upwards only 
in May and June, which are the hottest months, 
and also those of greatest wind velocity. During 
the rainy months, July, August, and September, 
there is a normal decrease of temperature up to 
about 120 ft., where it begins to increase slightly. 
In December and January the temperature increases 
more and more slowly as the height increases ; and 
in all the remaining months there is an increase up 
to a certain point, above which the normal decrease 
commences. In all the months, from October to 
April inclusive, the nights are calm as a rule, and 
the air, which is cooled by radiation or by contact 
with cold objects, sinks and remains near the 
ground ; while in the daytime the temperature 
decrement is diminished by the mixing up of 
different strata by the wind, which attains its 
maximum velocity about the hottest time of the 
day. On the average of the whole year the tem- 
perature increases up to about 155 ft. from the 
ground, and the increase amounts to about 1.5 deg. 
The diurnal range of temperature decreases on 
ascending in every month. For the year the 
maxima and minima, and the times at which they 
occur, are : 


Height. Minimum. Maximum. 
ft. h. m. deg. h. m. deg. 
+ 5 36a.m. 68.0 2 40p.m. 88.9 
46 5 45 ,, 69.1 2 38 , 87.9 
104 & fi, (el 35 , S69 
166 é 3S: ‘ts 3 0, 862 


The diurnal temperature wave is propagated 
upwards, the atmosphere being heated and cooled 
chiefly by contact with the ground. The minimum 
is retarded 27 minutes and the maximum 20 minutes 
as the diurnal wave of temperature passes from 
4 ft.to 166 ft. ; and the range is diminished from 
20.9 deg. to 15.4 deg. (Indian Meteorological 
Memoirs, ix.) 

Observations made at Calcutta on the tempera- 
ture of the air at 4 ft. and at 40 ft. above the ground 
during the four years 1878-81, yield the following 
data : 





) 
1878-81. Mean Difference . ene : Upper— 





| | | 
| | 
Months. 5.45 | 1.45 9.45 | yrean.’ Max. | Min. Wind. 


am. | pm. p.m, 











deg. | deg. | deg. | deg | deg. 
January .. --| 27 |—1.4 | 3.6 
February .. '—1.7 
March 
April 

May 

June 

July 
August .. 
September 
October 
November.. 
December .. 
Year 
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The column marked ‘‘wind” shows its velocity in 
miles per hour, by anemometer, 52 ft. above the 
ground. At 4 ft. the velocity of the wind is less 
than at 40 ft. During the nights of the cold 
weather there is usually no sensible movement of 
the’air near the ground. In the hot season all the 
differences of temperature are less than in the cold, 
because the wind velocity is greater. They show a 
very regular annual variation. There is excess at 
40 ft. in the night and early morning, and defect at 
mid-day, being greatest in the cold season and least 
in the rains. The mean temperature at 40 ft. is 
higher than at 4 ft. in the cold season, and lower in 
the hot ; but the difference in the former season is 
much greater than in the latter; consequently the 
mean for the year is a third of a degree higher 





above than below. In the hot season, when the 
day is longer than the night, and the absorption of 
solar heat by the ground is greater than the loss 
by radiation into space, the mean temperature of 
the air at 4ft. is somewhat higher than at 40 ft. 
In the cold season, when the nights are long and 
nocturnal radiation is most effective, the tempera- 
ture at 40 ft. is the higher of the two, and the dif- 
ference of the means is greater than in the hot 
season, because in the night-time, when the lower 
station is normally the cooler, there is hardly any 
wind, whereas in the daytime the wind prevents 
the lower thermometer from becoming much warmer 
than the upper. The mean range of temperature 
is less at 40 ft. in all months, the maximum not 
being so high, nor the minimum so low, as at 4 ft. 
The epochs of minimum are almost identical, but 
those of maximum differ considerably in some of 
the months. During the strong south-easterly 
winds of June to October, the maximum epochs are 
the same, but during the remaining months, when 
the winds are westerly, and particularly in the cold 
season, when they are very light, the maximum at 
40ft. is considerably retarded (S. A. Hill, in 
Indian Meteorological Memoirs). 

What is the réle of these phenomena in the Arctic 
Regions? Well it is not possible to explore the 
higher atmosphere very much there. Nevertheless, 
something has been done. Parry, at Winter Island, 
states : ‘‘ January 26, 1822, we flew a kite to the 
height of 379 ft. (as obtained by geometrical 
measurement), with a Six’s thermometer attached 
to it. This, after it had been up a quarter of an 
hour, indicated a minimum of minus 23.7 deg., the 
temperature upon the ice, by the same thermo- 
meter, tried before and after, being minus 24.5 deg.” 

In Baffin Bay, May 5, 1850, P. C. Sutherland 
relates in his journal : ‘‘ The thermometer at the 
crow’s nest, in the shade, indicated 8 deg., and on 
deck 2 deg. The difference, which was much 
greater than and exactly the reverse of what we 
expected, we endeavoured to account for by the 
entire absence of the sun’s rays from the deck, 
while they beamed with great brightness from the 
rugged land to the northward, exactly over the 
mast-heads.” 

Greely relates that at Fort Conger ‘‘it was in- 
variably the case during prolonged cold that the 
upper strata of air, as shown by observations on 
adjacent mountains, were always warmer than at 
the bases.” On December 1, 1881, the tempera- 
ture on the summit of Mount Campbell, at an 
elevation of about 2100 ft., was —8 deg., while that 
at the Fort was —27.7 deg. A minimum of — 28 deg. 
had occurred upon the mountain since October 31, 
against one of —40.8 deg. at the Fort. On 
January 3, 1882, the exposed thermometer on 
Mount Campbell read —20 deg., being 10 deg. 
warmer than at the Fort ; maximum temperature 
since December 1, —13.5deg., minimum —44.8 deg., 
being respectively 3.5 deg. lower and 10.4 deg. 
higher than atthe Fort. Such discrepancies always 
appeared in connection with these comparative 


readings. 


Nares similarly reported temperatures on Look- 
out Hill, at Floeberg Beach, 480 ft. high, as being 
on one occasion 6 deg., and on another 11 deg. 
warmer than at the ship. 

Dr. Moss at the same place found the tempera- 
ture some 3 deg. warmer at mast-head than on the 
floe. The cause of such differences seems readily 
explained by assuming it to be radiation which 
induces the extreme temperatures of Grinnell 
Land, and as the low temperatures are always in 
calm weather, the dense cold air has time to seek 
the lower levels (Three Years of Arctic Service). 

The inference to be drawn from these facts is 
that in the Arctic Regions the temperature of the 
air increases with increase of height, while in the 
temperate zone the decrease of temperature upward 
is more rapid in summer than in winter, and is still 
more so in the torrid zone than in the temperate. 
The effect of solar radiation is to cause a greater 
decrease of temperature with increase of height 
in the equatorial than in the polar regions. For, to 
reach the earth’s surface the sun’s rays traverse the 
atmosphere nearly vertically at the equator at mid- 
day, and almost always horizontally near the poles ; 
so that the solar intensity is very different accord- 
ing to latitude. But at the top of the atmosphere 
it is the same in all regions. ence the tendency 
of solar radiation is to make the difference between 
the upper and lower air greater in the tropics than 
within the polar circles, and consequently the rate 
of decrease of temperature, with increase of height, 





greater. The effect is of course intermediate for 
the temperate zones. 

Probabiy the principal cause of the diminution 
of temperature upwards is the cooling of air by 
expansion. The dynamic theory of the atmosphere 
assigns for rising dry air a cooling of J deg. for 
183 ft. In descending air elevation of temperature 
will be produced at the same rate. The presence of 
vapour must modify this rate. If ascending vapour 
is condensed into cloud, the latent heat evolved 
will retard the cooling, and if descending air contains 
cloud which is dissipated by the heat of compres- 
sion, heat is rendered latent and retards the warm- 
ing. Facts, however, do not always conform to 
the theory ; and tke results of actual observations 
have led Blanford to the following conclusions : 
The height to which cloud-laden air must ascend to 
cool 1 deg. varies with the temperature and pres- 
sure. When the barometer stands at 30 in., and at 
the temperature 32 deg., this air must rise 277 ft. 
to lose 1 deg. ; and if the temperature is €0 deg., 
nearly 400 ft. Conversely fog and cloud-laden air 
at 30 in. and 32 deg., will be warmed 1 deg. in dé- 
scending 277 ft., but if at 60 deg. it must fall 400 ft., 
owing to the re-evaporation of the fog or cloud, and 
pen — of latent heat (Natwre, January 3, 

Obrervations made in balloons and on mountains 
agree as to the great variations in the vertical 
distribution of temperature in the atmosphere, 
especially near the earth’s surface. They indicate 
that it varies with the hour, the season, the locality, 
and the latitude. It probably has a different 
value for each mountain, each slope, and even each 
condition of weather. Meteorologists have hardly 
yet begun to investigate this complicated subject, 
which in the middle and lower regions of the atmo- 
sphere does not always exhibit even a decrement. 
Observations made in balloons ought to be more 
satisfactory than those made on mountains, where 
the air is lifted up or tilted down their slopes by 
prevailing winds, as giving a better account of 
what takes place in the open atmosphere ; but, 
unfortunately, they are attended with personal, 
financial, and physical difficulties which restrict 
their frequency and vitiate their precision. 





ROMAN MINING LAWS. 

In all the pyritic copper mines of the Huelva 
district, extending from Seville to the Atlantic 
coast in Portugal, signs of Roman workings are 
invariably found, consisting in shafts and subter- 
raneous excavations, as well as slag-heaps, which 
in some cases are very large. 

Not far from the small town of Aljustrel (Por- 
tugal) a Lisbon mining company worked for some 
years, with doubtful success, two small masses or 
lodes containing ore identical in nature to that of 
Rio Tinto, but of poorer percentage in copper. 

In 1876, a curious and most interesting discovery 
was made by this company in the slag-heaps neigh- 
bouring their Algares lode. It consists of a bronze 
tablet 2 ft. 7in. long by 1 ft. 8 in. wide, with a taper- 
ing thickness of 4 in. atthe base, and } in. at the 
summit. The tablet is covered on both sides by 
an inscription in Roman characters, of which many 
portions are effaced. Fortunately the two sides 
were primitively identical, and this circumstance 
enabled Messrs. Soromento and Da Veiga, of Lis- 
bon, with the aid of Dr. Hiibner, of Berlin, to 
reconstitute the text, of which we now give our 
readers a translation. 


One per Cent. on Bargains and Sales.—The lessee of 
those sales which shall take place by auction within the 
district of the mines of Vipascensis (except such sales as 
the Governor of Mines in Lusitania sball effect) shall re- 
ceive from the seller 1 per cent. (of the value). The 
lessee shall receive from the buyer 1 per cent. of the price 
of any workings which the Governor of the Mines shall sell. 
But if an auction sale is constituted and everything is put 
up without reserve, the seller shall, nevertheless, be re- 
quired to render to the lessee, his partner, or agent, 1 per 
cent. of the real value. It shall be lawful for the lessee, 
his partner, or agent, at his option, to agree on a valua- 
tion with the seller. The lessee, his partner, or agent, 
shall also be entitled to demand 1 per cent. of the sum 
total which shall be obtained on an auction sale. Any 
person who shall have goods up for public sale, if he shail 
thus fail to realise the same, and shal! within ten days of 
their being so put up for public sale, sell them by private 
treaty, shall be bound to pay 1 per cent. to the lessee, his 
partner, or agent. And what shall be owing under this 
section of the statute to the lessee, his partner, or agent, 
shall be paid double, unless the same shall be given, paid, 
and satisfied within the three days next following the day 
whereon the same became due. 

Rates and Rules of the Office of Putlie Crier.--He who 
shall take the lease of the office of public crier shall pre- 
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THE KEELY MOTOR. 


(For Description, see Page 708.) 
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THE COMPOUND DISINTEGRATOR, THE PROVISIONAL COMMERCIAL ENGINE, 
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to forfeiture unless any sum due to the lessee, his partner, 
or mg shall be paid. Freedmen and slaves of silver 
smelters and copper smelters when in the smelting works 
of their owners or patrons are exempt. 

Of Schoolmasters.—It is hereby enacted that school- 
masters are exempt from the jurisdiction of the Governor 
of the Mines. 

Claims of Workings or Pits.—Any person who shall, 
within the district of the mines, claim the run or precinct 
of any working for the purpose of vesting the ownership 
in himself, or who has entered upon workings which he 
shall claim, and that in accordance with the statute ‘‘ of 
mines” (so called) shall declare the same in presence of the 
lessee of the tax hereby (imposed), his partner, or agent, 
and pay accordingly. 

This tablet, exhibited in the Academy of Sciences 
of Lisbon, is similar to a series of five other Roman 
tablets found near Malaga and Osuna (Spain), which 
belong to the collection of the Marquis of Casa- 
Loring. They have been described by Dr. Ber- 
langa in two pamphlets; the first, on the 
historical records of ‘‘ Municipio Flavio Malacitano,” 
published in 1864, and the ‘ Bronzes of Osuna,” 
published in 1874. 

During the occupation of Spain by the Romans, 
which extended over more than five centuries, the 
copper mines of Huelva and south of Lusitania, 
were worked with much intensity by this inter- 
prising and energetic race. They also discovered 
the famous mercury mines of Almaden, and a 
special commission was sent every year from Rome 
to collect the supply of mercury required, and when 
the operations were over, an iron gate closing the 
entrance to the mine was shut and the key taken 
away by the commissioners. 

The copper mines were not, however, worked 
in this intermittent way, but colonies of some 
extent were established in each case, where special 
laws, rules, and regulations were granted to the 
lessees of the mines for their protection as well as 
for the general interests involved in these workings. 
The tablet we give a translation of, is evidently 
one of three sets of regulations specially drawn up 
for the benefit of the workings in the neighbour- 
hood of Aljustrel. 


THE KEELY MOTOR. 

Our readers may remember that we, in 1877 and 
1878, gave some illustrations and accounts of the so- 
called invention of Mr. Keely, who up to that 
time had succeeded in convincing only a few 
credulous people of the bond fide nature of the ‘* new 
force,”’ which he claimed to have discovered. The 
rebuff he received shortly after the dates above- 
named was so complete that very little: or nothing 
has been heard of him till lately, but from accounts 
received from America it appears that he has again 
appeared, and claims that he has been hard at work 
during his long retirement endeavouring to obtain 
a ‘better control over this mysterious force and 
perfecting his machines for demonstrating it to the 
scientific world.” 

During the last two months a couple of ‘‘ demon- 
strations’ have taken place in Mr. Keely’s labora- 
tory in Philadelphia before a number of well-known 
scientific and practical men, such as Dr. J. Leidy, 
Professor Hugh A. Clarke, Dr. Henry C. M‘Cook, 
Captain Seaton Schroeder, U.S.N., and some of the 
staff of the New York Engineering News. Froma 
communication received from one of those who 
were present on one occasion we learn that ‘‘ he did 
see Mr. Keely’s motor put into motion, but that 
neither he nor any of his friends could detect the 
source of power.” ‘‘ And I might add,” he writes, 
‘*though we went prepared to unearth Mr. Keely’s 
secret, if possible, we could see no signs of any 
fraud or suggest any possible means whereby equal 
results could be produced by known means. I can- 
not, however, declare that he has ‘something,’ but 
IT am anxious to see more.” We publish, @ titre 
de curiosité, on page 706, engravings of the appa- 
ratus which Mr. Keely has schemed to amaze and 
encourage his admirers and of the other uses of 
which we know nothing, and we append a communi- 
cation from a laborious correspondent who has col- 
lected from various sources scraps of information 
regarding this mechanical mystic and his perform- 
ances and pretensions. 

Mr. Keely claimed that the experiments made in his 
laboratory were in an entirely new field of science, at 
least in so far as the practical application of the principles 
involved is concerned, although the phenomena lying at 
the base of all, from a theoretical standpoint may, in one 
form or another, have come under scientific observation. 
Mr. Keely even admits that some well-known laboratory 
experiments involve the same principles that are involved 
in his work. 








Mr. Keely's so-called discovery may be classified as in | 





the high realm of applied acoustics or sound, or “‘ etheric” 
force, or sympathetic vibration. Mr. Keely admits that 
he was baffled in applying the force he had discovered to 
mechanics on his first and second lines of experimental 
research, and was obliged either to confess a commercial 
failure or try a third departure from his base or principle, 
hoping in the latter case to succeed through another 
channel of experiment. While experimenting upon this 
third line, his efforts were, he asserts, crowned with 
success, but he has hitherto kept his secret from all men. 

No pretence is made by him, or on his behalf, as has 
been asserted by his opponents, to any creative power, to 
any ability to evolve ‘‘something out of nothing” or to 
produce an effect without an adequate cause. Mr. Keel 
says, that although the link between the effects, which 
were witnessed at his experiments, and their cause may 
not be easily traceable, he thinks that the link may and 
will in due time be clearly seen. 

Oneof the most important parts of Mr. Keely’s discovery 
is the “disintegration of water by vibration,” the exper!- 
ments in connection with this being conducted by sonorous 
vibration alone, neither by heat, electricity, or chemical 
combustion, or by any other known agent. Two theories 
have been advanced by his critics to account for the result 
obtained by him, namely, (1) that the gas evolved or pro- 
duced by him is the resultant of chemical combustion, 
(2) that it is a gas (compressed air) that has been pre- 
viously stored by Mr. Keely and is exhausted from the 
chamber in which it was originally stored into another, 
and then into the atmosphere. The first theory, or 
perhaps both, will, Mr. Keely maintains, be shown to be 
fallacious by reason of the absence of any appreciable 
thermal change attending the production of the gas and 
its after exhaustion into the atmosphere. The second 
theory, he says, is disposed of irrefutably in many ways. 

1. If the second theory were correct, then the enforced 
conclusion, upon such theory, considering the differences 
in capacity or volume of the respective chambers from 
which, and into which, the gas is passed, is that Mr 
Keely starts with an initial pressure of hundreds of 
thousands of pounds per square inch in the chamber where 
the gas is originally colin 7 

2. The exceeding tenuity of the gas as manifested by 
the rapidity with which it can be conveyed from one 
point to another and exhausted into the atmosphere 
through orifices of very small diameter. 

3. The total absence of any and all mechanism whereby 
air, or other gas, could be stored or compressed. 

Mr. Keely maintains that he simply takes for his experi- 
ments ‘‘the air we breathe and the water we drink,” and 
by the concussion produced by certain musical sounds or 
notes, by vibration in fact, he disintegrates the air and 
the water—that is, destroys the cohesion existing between 
their particles —and dissolves them into ether, thus settin 
free a force which is said to reside in the infinitesima 
spaces that separate the ultimate atoms. Modern science 
has, of course, already recognised that the forces of 
nature are due to vibrations propagated like waves or 
modes of motion of the ultimate particles of a matter. 
Light, sound, heat, and electricity have been so formu- 
lated by science. 

In the establishment of the vibrations in Mr. Keely’s 
mechanism, in the first instance, sounds that are dis- 
tinctly audible to every one will be observed, in their 
after operation, particularly in his structure, the “‘sym- 
pathetic attractor” (which has a range of 140 octaves), 
and is the source of motion of his engine, it will be ob- 
served that its vibrations are invisible to the eye and 
inaudible to the ear; hence, as it apparently is in a state 
of rest or quiescence, it might be considered as incapable 
of performing any function, and that the cause or source 
of motion of his engine must be sought for elsewhere. 
Mr. Keely, however, says he is now prepared to prove 
that the motion of the engine is directly caused and has 
its origin in the attractor and nowhere else. 

As an instance of the close analogy between some 
observed and recorded phenomena and Mr. Keely’s ex- 
yeriments, it may here be mentioned that the experiment 
familiar to all acousticians of unisonant tuning-forks 
responding to each other, when one or the other is 
vibrated, they being placed at a distance from each 
other, is perhaps the simplest form of that which is 
termed sympathetic vibration, and upon which Mr. Keely 
depends for his force. 

he first of the experiments in Mr. Keely’s laboratory, 
was in the realm of sympathetic vibration, when he by 
vibrations alone of a sonorous structure effected the dis- 
integration of water, not decomposing it into its com- 
ponent gases, but separating it molecularly or atomically, 
which resulted in the evolution of a gas of enormous 
expansive energy of about 20,000 lb. per square inch. The 
change from the liquid to the gaseous condition was 
unaccompanied by any appreciable thermal change. 

During the second experiment Mr. Keely caused the 
rotation of an insulated copper globe by sound waves 
emanating from an ordinary mouth organ sounded at some 
distance from the globe, the link of connection being the 
atmosphere alone, and it was observed that the velocity 
of the globe was in proportion to the duration and the 
volume of the particular keynote sounded, with which the 
globe was in sympathy. 

The third experiment was the very antithesis of the first 
one. During this two cast-iron discs were held together 
by molecular attraction originating in a structure separate 
and apart from them, but connected to them by a small 
wire, the force of attraction being very great. 

The fourth experiment illustrated the conversion by 
sympathetic attraction of the vibrations of one structure 
into rotary motion, accompanied by power of another 
body or structure, the two terminals of the combined 
system being connected with each cther by a wire. The 
instruments employed in this — are termed the 
‘*sympathetic attractor” and the ‘provisional engine” 


respectively. The latter was kept continuously in 
motion after the vibrations had been established in the 
‘* attractor,” and the engine was stopped at the will of 
the —— by merely pressing upon the button on the 
top of the attractor at the other end ofthe wire. 

Another experiment was the causing of a brass weight 
resting in the bottom of a glass jar to rise and float upon 
the surface of the water by the application of the end of 
a wire to the cap or cover of the jar, the other end of the 
wire being connected to the attractor, and the attractive 
force being transmitted through the wire and through 
the superimposed body of water at the bottom of which 
the weight referred to rests. 

Although Mr. Keely has not finished his commercial 
engine, he thinks he will be able, by and through his “‘ pro- 
visional engine,” to operate a dynamo machine and lhght 
a series of incandescent lamps. If Mr. Keely succeeds in 
this, and affords the necessary proofs of his success to in- 
vestigators, the practical application of his power to one of 
the greatest industries in the world will be established. 
From a description of his ‘‘ provisional engine” we find that 
a small wire projects from the end of the cylinder, which is 
on an extension of the shaft of the engine, this cylinder, 
together with a perforated disc at its outer end, consti- 
tuting the governor of the engine; the wire referred to 
being connected to the “‘ disintegrator,” and the vibrations 
being set up in the latter, the main body of the engine is put 
in motion at a very slow speed, say one revolution in two 
minutes, while the disc at the outer end of the governor re- 
volves at very high speed, say 2000 revolutions per minute. 
The power exerted by the engine—from whatever cause— 
is, however, considerable, Many of Mr. Keely’s visitors have 
in vain tried to retard its motion by bracing against the 
periphery. Mr. Keely is now in theory running fis engine 
continuously, that is to say, that he has demonstrated 
that, sitting in the middle room of his house and tapping 
a button, which is on the top of the cylindrical portion 
of the telephone, as already described, he can put his 
engine in motion (the latter being connected by a wire to 
the disintegrator and the disintegrator by a wire to the 
telephone), and the motion of the engine will continue for 
a week or a month, in other words, indefinitely. That it 
is not, in fact, doing so now is solely attributable, he says, 
to mechanical imperfections, which Mr. Keely feels sure 
he can remove. 

We understand that Mr. Keely is now claiming to be 
busy securing a uniform speed under different velocities 
and controlling reversions, and he says he is sure to ac- 
complish this. We also hear that the directors uf the 
Keely Motor Company have promised to provide means 
for carrying on the work, which is the only point in the 
whole subject one can understand. 





TRIPLE-EXPANSION ENGINES. 

ON our two-page plate we illustrate a set of triple- 
expansion marine engines of 1800 horse-power (indi- 
cated) constructed by Messrs. Cravero and Co., of 
Genoa, from the designs of their engineer, M. Gustave 
Honegger. These engines have been built to replace 
a tandem engine. To economise space the three valves 
are placed behind the cylinders, and are worked by 
levers from ordinary link motions. The cylinders are 
perfectly free among themselves, to the end that they 
may expand and contract with restraint. The weight 
of the engine is 90 tons. 

The following are the principal dimensions : 





Engines : 
Diameter of high-pressure cylinder... 26 in. 
% intermediate _,, re 8 ee 
i low-pressure me a @ 
Stroke of pistons... hs ie aa 
Revolutions per ininute ... Res Bas 70 
Piston speed ne i a .. 504 ft. 
Proportions of cylinders: high : inter- 
mediate... a — ae wx. CGE 
= of cylinders: intermediate 
: low ee ee < sie Sok Tae 
Proportions of cylinders: high: low... 1: 7.2 
Order of cranks : high, low, intermediate. 
Indicated horse-power : high Ss ” 602 
i 45 intermediate .. 612 
a me Ow ae ae 627 
total... <«. 06@ 
Diameter of steel crankshaft —... 12.6 in. 
< »» propeller shaft.. 14, 
Bowers : 
Number 3 
Pressure oe .- 142 Ib. 
Diameter of shell o> dat. 1.510, 
Length cs ee .. 10 ft. Gin. 
Number of furnaces. . : 3 
Diameter oe Ses ae ... $ft. 3in. 
Thickness of shell ... ns he & lin. 
os tubeplates ... a 98 in. 
= furnaces... as wae 
Number of tubes... = ve Bid 240 
Diameter ,, (outside) 3 27 in 
as ne (inside) ... 2.95., 
Useful length of tubes 7 ft. 64 in 
Heating surface: Tubes ... =... ... 1550 sq. ft. 
Direct ... Ssh ele 
Total per boiler --. 1894 ,, 
»», for three boilers 5682 ,, 
Per ind. horse-power... ares 
Proportion between heating and grate 
surface ash are a oa i oa 
Weight of each boiler without smokebox 35 tons 
Condenser : 
Number of tubes... ve a, a9 888 
Diameter _,, (outside) .87 in, 

















Dec. 20, 1889.] 


ENGINEERING. 





709 








Useful length _ a ww. 14 ft. 5 in. 
Total cooling surface eae nae ... 2906 ft. 
‘a »»  perind. horse-power 1.56 sq. ft. 
Air Pump (Single-Acting) : 
iameter re Me iis sve .. 24.8in. 
Stroke ... oe 353 oa ne .. 27.5 in. 
Proportion between volume of pump and 
volume of low-pressure cylinder aa 29 
Circulating Pump (Single-Acting) : 
Diameter ui Af ae ss ..» 15.75 in. 
Stroke... are ay se Be ae: ae 
Volume swept per horse-power and per 
hour ... ne me cea ag ... 6.2 cub. ft. , 





TORPEDO BOATS OF THE BRITISH NAVY. 

WE illustrate on page 707 of our present number 
one of six first-class torpedo boats recently built for 
the Admiralty by Messrs. Yarrow and Co. These boats 
are just now of considerable interest, as they repre- 
sent the latest type and most improved construction 
of ‘‘seagoing torpedo boat,” both as regards model 
and machinery. In fact these six vessels have only 
been delivered and received into the British Navy since 
the manveuvres of August, 1889. Theyare 130ft. long on 
water-line by 13 ft. 6in. beam, and their displacement 
with bunkers full of coal and armed and provisioned 
complete, is about 95 tons. They are propelled by 
a engines capable of giving out 1130 
indicated horse-power on a continuous run. They 
have steel boilers of the locomotive type ; surface con- 
densers and centrifugal pumping engines for circulat- 
ing the condensing water. 

Their armament consists of one torpedo tube built 
into the bow for direct head fire ; two torpedo tubes fitted 
on a turntable aft are arranged to discharge on either 
beam at any desired angle. These tubes are placed at 
a small inclination to each other on Yarrow’s patented 
system, which insures a greater certainty of hitting the 
enemy.* There are three quick-firing guns mounted 
en echelon, and they are thus available on either broad- 
side. Electrical search lights are fitted, and for the 
production of the electricity there is a dynamo and 
engine in the galley compartment. 

The hull is divided into ten water-tight compart- 
ments, and besides this the boiler is fitted with 
Yarrow’s patent water-tight ashpan arrangement, 
which prevents the fire being extinguished by any 
sudden inrush of water at the stokehole through 
damage by shot or otherwise; in fact this system 
enables the boat to run a distance of fifty miles with 
the stokehole flooded. 

Officers and crew are provided with comparatively 
comfortable quarters. The fittings of the vessel com- 
prise steam steering gear, and also air compressors for 
charging torpedoes. 

The first five boats attained on the official trial, with 
a load of 20 tons on board, a mean speed of 22.6 knots 
per hour during a continuous run of three hours. No. 
87—the last one—attained a mean speed of 23 knots 
under the same conditions. The speeds on the succes- 
sive knots were as follows : 








Second 
Means. Sane 
1st knot = 20.000 

Qnd ,, = 26.086 28083 93.070 
3rd | = 20.111 Sooo, 23.061 
4th ,, = 25.899 Seo, 23.005 
bth | S901 Seo 22.005 

6th > . = 25,899 
4)92.131 
Admiralty or second mean = 23.032 


The runs were made at stated intervals during the 
three hours’ trial without any alteration whatever to 
the working of the machines. On the day of trial 
there was a strong ebb tide running, and the wind was 
blowing in the same direction ; this accounts for the 
difference in speeds with and against tide, and also 
shows that the tide was running at about three knots 
speed. 

PWe may add that these boats carry sufficient coal 
in their bunkers to go a distance of more than 2000 
knots at 10-knot speed, which renders them parti- 
cularly serviceable as seagoing boats for scouting duty. 
Their manceuvring powers are very remarkable, as they 
will turna circle at full speed of a diameter of twice 
their length, the time for making the complete circle 
varying from 1 minute to 1} minute. 

A trial was made to ascertain the consumption at a 
slow speed, and it was found on arun of six hours that 
a speed of 11.645 knots was obtained with 125 indi- 
cated horse-power, with a consumption of 2? cwt. per 
hour. During the trial natural draught only was 
used, 

Considering the dimensions of these boats, and it 
may be added the very low price at which they have 
been built, Messrs. Yarrow may certainly be con- 
gratulated on the results. Higher speeds could of 
course be secured, but this would doubtless lead to an 
augmentation of size, and therefore cost. The leaning 











* See ENGINEERING, vol. xlvi., page 479. 





of naval authorities appears to be in favour of the 
money allotted to the construction of torpedo boats 
being spent in building vessels of this size and cut 
rather than adopting more expensive and larger craft, 
which are not so handy, and present a greater mark 
for the enemy’s fire. It is noticeable in these boats 
that the rudder when hard over tends to keep the 
vessel upright, counteracting her natural tendency to 
heel over. 








MISCELLANEA. 

THE trustees of the quays and harbour of Poole have 
awarded Mr. Walter Robert Kinipple, M. Inst. C.E., the 
first prize of fifty guineas for his plans and report on the 
proposed improvement of the entrance to the harbour. 


We understand that Mr. Arthur Keen, J.P., managing 
director of the Patent Nut and Bolt Company, Limited, 
has consented to act as arbitrator on behalf of the em- 
ployers in connection with the strike in the Birmingham 
and South Staffordshire bedstead trade. 


In his evidence before the Railway Rates Commission, 
r. H. Lambert, general manager of the Great Western 
Railway, stated that the rise in the price of coal of 3s. per 
= — increase the annual coal bill of his company by 


It is gratifying to note that the Dockers’ Union have 
at length shown some glimmering of common sense, and 
have abandoned their preposterous idea of refusing to 
load cars driven by non-unionist carmen. This return to 
reason took place on Monday last. 


_ The gross receipts of the twenty-three principal railways 
in the United Kingdom for the week ending December 8 
amounted, on 16,127? miles, to 1,266,805/., and for the cor- 
responding period of 1888, on 16,014 miles, to 1,184,863/., 
an increase of 113? miles, or 0.7 per cent., and an increase 
of 81,941/., or 6.9 per cent. 


The 110-ton guns of the first-class armour-plated battle- 
ship Victoria, attached to the Medway Steam Reserve, 
have been unshipped and despatched to the works of 
Armstrong, Mitchell, and Co, at Elswick, to 
strengthened. The Sanspareil, sister ship to the Victoria, 
has had her small armament mounted, and preparations 
are being made for the mounting of her 110-turret guns. 


The Allgemeine-Elektricitits-Gesellschaft, of Berlin, 
have secured the Sprague motor patents for Germany, 
Russia, Austria, and some other countries, and are about 
to introduce the system for tramway traction on a short 
line between Florence and Fiesole, Italy. There are 
already upwards of 500 miles of line, with 447 motor cars, 
worked on the Sprague system in the States, a fact which 
augurs well for its successor on this side of the Atlantic. 


Her Majesty’s consul at Manila, Philippine Islands, 
has reported to the Secretary of State for Foreign Affairs 
that the municipality is desirous of obtaining tenders for 
the lighting of the city and suburbs by electricity, instead 
of the present system of petroleum lamps. The total 
distance to be so lighted is about 36 miles, and the time 
for receiving proposals is limited to a period of six 
months, dating from the 1st ult. Further details and 
—_ may be seen on application to the Commercial 

epartment of the Foreign Office. 


At the monthly meeting of the Fylde Rural Sanitar 
Authority, held at Kirkham on the 11th inst., Mr. W. Rf 
Hodgson in the chair, it was resolved, on the recommen- 
dation of the Freckleton Parochial Committee, to make 
application to the Local Government Board for power to 
carry out the scheme of sewerage for the district of 
Freckleton, submitted by Mr. William Wrennall, C.E., 
of Liverpool. This scheme was selected as the best, in an 
open competition under motto, and accordingly was 
awarded the first premium. Mr. H. B. Nicholl, CE of 
Birmingham, obtained the second premium, and Messrs. 
Brierley and Holt, engineers, of Blackburn, the third. 


The opening of the Rangoon Drainage and High-Pres- 
sure Water Supply Works, on the ‘‘Shone ” system, by 
H.R.H. Prince Albert Victor, has been included in the 
programme of the visit to Rangoon on the 23rd inst., and 

is Royal Highness will preside at the opening cere- 
mony. The municipal committee has placed the park 
and royal lake at the disposal of the contractors for illu- 
mination and fireworks, and also the Municipal Hall for 
a breakfast, at which will be seated over 200 professionals 
and heads of departments, after which will be discussed 
any points regarding the Shone system that those present 
may care to raise. 


On Tuesday last Sir Harry Roscoe presented the prizes 
and certificates to the students of the City and Guilds 
of London Institute, and took the opportunity of venti- 
lating his views on this work of the guilds. He ad- 
vocated, amongst other things, that the guilds should 
hand over the management of their examinations to the 
Science and Art Department, South Kensington, in spite 
of the fact that, as is well known, the departments’ exami- 
tions in applied science are far from a satisfactory at 
the present time. In one case at least the examiner has 
never had the practical experience nece to make his 
examination of real usetostudents. Sir Frederick Bram- 
well, indeed, in referring to Sir Harry Roscoe’s proposal, 
stated that he had never known a Government Depart- 
ment originate a good idea, and few have had his oppor- 
tunities of forming an opinion on this matter. 

The Seagull, one of the new torpedo gunboats, which 


recently went to Portsmouth to undergo a pi ive 
series of steam trials, has been ordered back to Chatham 


for the purpose of having her hull strengthened and 
stiffened, as the entire structure exhibited signs of weak- 
ness at the trial, which had to be abandoned at the end of 





two hours. The mean air pressure in the stokeholds 
was 2,', in., the mean revolutions 245, and the mean speed 
realised close upon 20 knots. The average horse-power 
developed during the trial was 3033, and, pee this was 
considerably below her maximum, it was deemed inex- 
ient to press the engines further, as three out of the four 
ilers began to leak, while the vibration was very great, 
and nearly all the seams in the deck fluting opened out. 
When the vessel was previously tried at Chatham under 
natural draught, 2700 horses and upwards were easily 
obtained, the machinery worked well, and no vibration 
was set up. 


For some weeks past the American papers have been 
teeming with schemes for the rehabilitation of their mer- 
chant marine, nearly every one of which is based on the 
assumption that the present position of the British 
mercantile service is due to State subsidies. This mis- 
apprehension has doubtless arisen from our method of 
paying for the carriage of mails and for vessels built 
to suit Admiralty requirements. Acting upon_ this 
idea, Messrs. Cramp, the well-known shipbuilders, 
advocate the establishment of a system of bounties 
for American shipping, premiums to be paid both 
on the building of the vessels and on the annual 
mileage. Our shipowners will not have much to fear 
from a bounty-fed competition, as the moment it 
threatened to be formidable the subsidies would become 
so large that they would have to be withdrawn. The 
Scientific American has cleverly labelled this scheme as one 
of hiring ships to show the American flag. 


The visits of the Junior Engineering Society to works 
of engineering interest, which, during the present session 
are being increased in number, have recently included 
Mr. Seth Taylor’s flour mills, Dockhead, Bermondsey, 
and Messrs. Barnett and Foster’s mineral water 
machinery manufactory, Islington. At the former, 
Simon’s system of roller flour milling was seen in opera- 
tion, and the continuous automatic character of the 
various processes, from the cleaning of the grain to the 
collection of the finished flour through the separators, 
scourers, aspirators, brushes, sieves, break wa smooth 
rollers, and purifiers, was highly interesting to the visitors. 
Facilities were afforded for examining the machines, and 
their action was explained by the manager of the mill 
who conducted the party round. On the later occasion 
the visitors were received by Mr. Foster, who showed 
them through the workshops, laboratory, and show- 
rooms where the corking and filling machinery, the appa- 
ratus for the manufacture of carbonic acid gas, and for 
aérating the liquids, were seen and particulars of their 
construction and working were dc orf out. The process 
followed in the manufacture of syphon taps for mineral 
water bottles proved of much interest, and the opportunity 
was taken to inspect the latest developments in the details 
of automatic weighing and delivering machines which the 
firm are now manufacturing. 


An important step has just been taken towards im- 
proving the means of conveying heavy traffic to and from 
the port of Bristol. It has been felt that the practical 
closing of canal communication has resulted in great 
detriment to mercantile interests, removing, as it does, the 
only formidable competitor of the railway. The Railway 
and Canal Traffic Act of 1888 cual clauses for the 
emancipation of the canal interest, and a number of gen- 
tlemen interested in the traffic between Bristol and Lon- 
don have bought the Wiltshire and Berkshire Canal, 
with the intention of entering into active competition 
with the Great Western Railway Company. This canal 
leaves the Kennet and Avon Canal at Semington, a few 
miles on the Bristol side of Devizes. It passes through 
Melksham, Lacock, Wootton Bassett, Swindon, Shriven- 
ham, and Challow to the Thames at Abingdon. The 
Kennet and Avon Canal, which joins the Thames at 
Reading, has the advantage of being 23 miles shorter 
between London and Avonmouth, but against that 
advantage has to be placed the disadvantage of 28 addi- 
tional locks on account of its ascending to a much greater 
height. The Wiltshire and Berkshire Canal is connected 
by ashort branch from Swindon, through Cricklade, with 
the Thames and Severn Canal, into which new capital is 
about to be introduced, with a view to its development 
as a means of transit. 


The sixth ordinary meeting of the Liverpool Engineer- 
ing Society took place on Wednesday evening, the 11th 
inst., at the Royal Institution, Colquitt-street. Mr. 
Henry H. West, M. Inst. C.E., took the chair, and there 
was a large attendance of members. After the customar 
routine business had been disposed of, Mr. Edward T. 
Ward, Assoc. M. Inst. C.E., read a paper on “The Salt 
Industries of Cheshire.” He gave a concise and clear 
account of the geological position and probable formation 
of the salt beds, and then passed on to review the history 
of the “working,” ‘‘winning,” and ‘“‘getting” of salt 
from the earliest historical times, in its two forms as brine 
and rock salt. A vivid description of the method of 
mining the rock salt and bringing it to the surface was 
given by the speaker, who also supplied a sketch of the 
manufacture of ‘‘ white salt ” from brine, especially with 
respect to methods of purification. The construction of 
salt pans, with their furnaces, flues, and stoves, was then 
described in detail, and Mr. Ward referred to’ the subsi- 
dences consequent upon the pumping of brine and the 
mining of ro salt, and in his concluding observations he 
gave an account of the present state of the trade under 
the Salt Union, on which he commented in favourable 
terms. An interesting discussion then took place amongst 
those present, turning principally upon economies in the 
process of manufacture, and upon the construction of the 
pans, and a vote of thanks to Mr. Ward for his paper 
terminated the proceedings. 
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BONNEFOND’S LOCOMOTIVE VALVE GEAR; PARIS EXHIBITION. 
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In one of our recent articles on the locomotives shown | 
at the Paris Exhibition, when dealing with the exhibits 
of the Chemins de Fer de l’Etat, we mentioned (see 
page 96 ante) an engine fitted with a peculiar arrange- 
ment of valve gear, designed by M. A. Bonnefond, the 
engineer to the Société de Construction des Batignolles, | 
Of this gear we now publish engravings above, Fig. 1 
showing its general arrangement, and Figs. 2 an13 
being respectively a vertical and a horizontal section 
through one of the admission valves. 

From our illustrations it will be seen that in this 
arrangement each cylinder is fitted with two admission 
and two exhaust v abe yes, the opening of the admission 
valves and the opening and closing of the exhaust valves | 
being effected by the rocking lever D, which is driven 





by the rod C connected to the reversing link A, this 
link in turn deriving its motion from a cam at the end 
of the crank-pin, this cam acting on a pair of rollers 
carried by the cam-box B. The link A is used solely 
for reversing, the point of cut-off of the steam being 
controlled by an independent arrangement which we 
shall now describe. 

The admission valves are connected to spindles which 
pass out through both ends of the valve-boxes, the two 
ends of the spindles being of different diameters, so 


' that the pressure of the steam on the difference of area 


tends to close the valves. The rocking lever D, which 
we have already mentioned as effecting the opening of 
the admission valves, gives motion to a reciprocating 
frame carrying two bell-cranks, which by means of a 


spiral spring are normally held in the position in which 
they are shown in Fig. 2. In this position the hori- 
zontal arm of each bell-crank is opposed to the end of 
the corresponding valve spindle, and thus the motion 
of the bell-crank towards the valve chamber causes the 
valve to be pushed open. This continues until by the 
motion of the frame the upper end of the vertical arm 
of the bell-crank comes into contact with a spiral 

cam J formed on a spindle which has a reciprocating 
motion imparted to it by a lever which is — to an 
arm of the engine crosshead, as shown in Fig. 1. As 
soon as this contact takes place the bell- pa lever is 
canted over, its horizontal arm ceases to engage the 
end of the corresponding valve spindle, and the pressure 
of the steam on the unbalanced area of the latter, 
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PLATFORM WAGON; SOUTHERN RAILWAY OF FRANCE. 
M. MILLET, LOCOMOTIVE SUPERINTENDENT. 
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assisted by the spring shown in Figs. 2 and 3, closes the 
valve. 

Besides its reciprocating motion the spindle ge. 
the spiral cams J can also be rotated by the beve 
pinion K and quadrant L, the spindle sliding through 
the pinion K, but rotating with it. By turning the 
cam spindle it is determined what parts of the spiral 
cam J shall act on the bell-crank levers G, and this also 
determines the point of the stroke at which the bell- 
crank levers are tripped and the steam shut off. It 
is to be noted that as the camshaft by which the 
tripping is effected has a motion exactly agreeing 
with the motion of the piston, the cut-off is necessarily 
equal during the forward and backward strokes, and 
is quite unaffected by the angularity of the con- 
necting-rod. 

As we remarked when briefly noticing this gear in 
our former article, the action of this arrangement as a 
cut-off gear is excellent, and applied to a stationary 
engine it would no doubt give good results; but its 
complication appears to us to render it unsuitable for 
use on a locomotive. It is, however, stated that on 
the Chemins de Fer de l’Etat an engine fitted with this 
gear was put into service working local trains on July 
29, 1888, and that up to the 23rd of April last this 
engine had run 25,542 kilometres (15,871 miles) with- 
out requiring any repairs, and that during that period 
the engine had worked with a lower fuel consumption 
than any other engaged in the same work. 

In the case of the engine at the Exhibition, the chief 
particulars of the gear were as follows : 

Lead of admission valves ee 
Pre-admission in percentages of 
stroke : vs oe ws 


0.39 in. 


13 per cent. 


Lead of exhaust ve ee cua 0.78 in. 
Pre-exhaust in percentage of stroke 8 per cent. 
Duration of compression ... <p a 

a exhaust ... ie , 


In conclusion, we may mention that the locomotive 
which was shown fitted with the Bonnefond gear at 
the Paris Exhibition, was one constructed by the 
Société Alsacienne at their Belfort works, and was of a 
type used on the Chemins de Fer de l’Etat for express 
service. The company possess 128 engines of a very 
similar type to that exhibited, and which have done 
excellent service for some years past. In view of the 
increase in the weight of the trains, however, some 
modifications were introduced in this original type, the 
boiler pressure being raised from 128 }b. to 170 lb. per 
square inch, and the grate area increased, while a pair 
po small trailing wheely was also added, The frst 











me ee ne ee ee 


engine of the new type was constructed at the com- 
pany’s works at Saintes, and was put in service at the 
commencement of the present year. 

The chief particulars of the locomotive exhibited are 
as follows: The engine is of the outside cylinder type, 
the cylinders being 17.35in. in diameter by 25.6 in. 
stroke. The total wheel base of the engine is 
19 ft. 2.4in., there being a pair of leading wheels 
4ft. 3.9in. in diameter, then two pairs of coupled 
wheels 6 ft. 74in. in diameter, and a pair of trailing 
wheels 3ft. 8in. in diameter. The boiler has 95.6 
square feet of firebox surface, and 1198 square feet of 
internal tube surface, making 1293.6 square feet in all. 
The firegrate area is 17.66 square feet. The weight of 
the engine is 39.1 tons empty and 43.1 tons in working 
order, of which latter weight 11.6 tons rests on the 
leading wheels, 27 tons on the two pairs of coupled 
wheels, and 4.5 tons only on the trailing wheels. 





PLATFORM GOODS WAGON. 

WE illustrate on page 714 and the present page a 
platform goods wagon, which was exhibited by the 
Southern Railway Company of France at the Paris 
Exhibition. The floor of the truck has a clear length 
of 20 ft. 6.4 in., and a width, inside the sides, of 
9 ft. 0.6in. The sides are but 8in. high and are 
hinged as shown on Fig. 2._ At one end the wagon is 
provided with a raised seat for a guard, and it is fitted 
with a screw brake applied to all the wheels. 

As will be seen from Figs. 1, 2, and 3, the underframe 
is of a composite type, the soles being 9.84 in. by 
3.23 in. by 0.47 in, channel bars, while the headstocks, 
transverse bearers, and diagonals are of oak, The 
length of frame over headstocks is 21 ft., and the dis- 
tance apart of the sole-bars 5 ft. ll in. The scantling 
of the headstocks is 9.84 in. by 4.32 in., and the total 
length of wagon over buffers is 25 ft. 

The wagon is carried on four wrought-iron wheels 
3 ft. 3.7in. in diameter, and the wheel base is 
11 ft. 1.9in. The axles have bearings 6.7 in. long by 
3.35 in. in diameter, and the weight of a pair of wheels 
with axle is 1876]lb. The bearing springs each consist 
of twelve plates, 2.95 in. by 0.39 in., the top plate 
being 3 ft. 4 in. long, and the deflection of each spring 
being 0.747 in. per ton. The draw-springs, which are 
placed just inside the headstocks, have each eight 
plates 2.95in. by 0.47in., and their deflection is 
0.36 in. per ton, 

The wagon is intended for a maximum load of 10 
tons, and weighs 6,35 tons empty, 





ROEMMELE’S GROOVED KEYS. 

SoME seven years ago we called attention (see Enat- 
NEERING, vol. xxxiii., page 537) to a very neat and 
useful form of gauge for marking out keyways in 
pulleys, wheels, and the like. At the date of our 
notice this instrument was just being introduced by its 
inventor, Mr. Julius Roemmele, of Royal Exchange- 
square, Glasgow, and of Freiburg, in Baden ; it has 
since met with so much appreciation that it is now in 
use by over 250 of the leading concerns in this country, 
including the chief shops on the Clyde and Her 
Majesty’s dockyards. Thus, not only has the Roem- 
mele gauge facilitated the cutting of keyways, but it 
has also introduced uniformity into this class of work, 
and has led to the creation of a standard key for each 
size of shaft. Our readers do not need to be told how 
great an improvement this is upon the practice which 
formerly prevailed everywhere, and which still obtains 


|among the smaller manufacturers. 


Having created a demand for keys of certain 
standard dimensions, Mr. Roemmele proceeded to lay 
down machinery for their production at a cheap rate. 
At the same time he availed himself of the advantages 
offered by the reduction in types to introduce an im- 
provement in the form of the key, by cutting away 
the central bearing surface on the top and bottom 
faces, as shown in the annexed views. Two considera- 





tions led to this departure from established usage ; 
the first was the well-known practica danger which 
arises from a key which rocks or r lls in its bed, 
while the second was based upon the fact that the 
bulk of the driving stress comes on to the outer parts 
of the faces. Of course no key should rock sideways, 
but unfortunately the “fitter” does not always answer 
to his designation, and seeks to cover bad work by 
driving the key until the boss is ready to burst. Even 
if that were not so, Mr. Roemmele holds that it is bad 
policy to strive after intimate contact in the parts of 
the key that take but little share in the driving stress. 

The keys are made in mild steel in lengths of from 
one to three times the diameter of the shaft, varying 
by half inches. They have a uniform taper of 5 in. 
to a foot. On three sides they are finished to exact 
dimensions, while the fourth face has the scale re- 
moved, and can be scraped or filed a little to make it 
bed correctly. 








THE SCOTCH SHIP CANAL—THE 
OPPOSING ROUTES. 

THE controversy as to which route ought to be 
adopted in the construction of the proposed canal 
across Scotland threatens to develop into a dispute 
between the cities of Glasgow and Edinburgh, or 
between east and west. That a canal is p a Ber 
there seems no doubt, although it is not so evi- 
dent that this desire will prove sufficiently strong 
to create a run for canal shares. Edinburgh, or 
those supporting what is regarded as the scheme 
of that city, entered the lists first, and secured 
the advantage that such priority could gain, and even 
now Glasgow is somewhat slow to move. A com- 
mittee is being formed with the view of engaging an 
engineer to make a La peragae” | survey of the ‘‘ Glas- 
gow” route. Our readers will perhaps recollect that 
in our issue of October 1lth* we gave a description of 
both schemes, and pointed out that Glasgow favoured 
the route taken by the present Forth and Clyde barge 
canal, entering the Clyde not far from Glasgow, and 
having a branch leading to the northern part of the city. 
Edinburgh, on the other hand, supports the scheme 
which has an outlet into Loch Lomond, and thence 
into the Clyde, either by way of Loch Long, the valley 
of the Leven, or by a cutting to the Clyde opposite 
Greenock. Of course there are people in Glasgow who 
favour the Loch Lomond route, just as there are those 
in Edinburgh who would rather have the other 
scheme. In our issue of November 22ndt we gave full 
details of this latter route, from information afforded 
us by the engineers, Messrs. D. and T. Stevenson, and 
now the same firm have issued a report giving their 








* Bee page 425 ante, + See page 607 ante, 
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reasons for their preference for the Loch Lomond 
route. 

This report on the Forth and Clyde route is cer- 
tainly a carefully prepared document; but instead of 
ending the agitation in favour of the other route, it 
ought to give the movement impetus. We do not 
intend to pronounce an opinion on the relative merits 
of the two proposals, Our desire, and we fancy the 
wish of all will be, that the best and most serviceable 
scheme should be adopted. Neither stratagem nor 
selfishness on the part of any one district should enter, 
as it seems to be doing, into the question. Let all the 
information obtainable be secured by all means, and 
then let the subject be laid before competent authori- 
ties for decision. We see no reason why the Govern- 
ment should not be approached first, with the view of 
a Royal Inquiry being arranged, and also to ascer- 
tain whether such a scheme will afford such strategical 
advantages as will justify the Government not only in 
giving pecuniary aid to the scheme, but of carrying it 
through. Commissions are appointed on questions of 
far less moment, and surely with the commercial 
interests of Glasgow, and the political and social in- 
fluence of Edinburgh combined, there should be little 
difficulty in carrying out this idea. 

The amount of attention concentrated in this sub- 
ject makes Messrs. Stevenson’s detailed report on the 
route of the present canal of importance, which may 
only be passing, but may more probably have a distinct 
bearing on the ultimate settlement. 

The ‘‘ indispensable features” of the proposed canal, 
in Messrs. Stevenson’s opinion, are that it should be of 
sufficient dimensions to pass freely and safely the 
vessels of the Royal Navy and the largest merchant 
steamers, and that it should be free of hydraulic hoists 
and locks. Careful examinations of the line of the 
present canal showed that, owing to the existence of a 
high table-land on the route, the formation of a canal 
without locks, with 30 ft. depth at low water, 
would necessitate the excavation of 280 million cubic 
yards, costing fourteen millions sterling, excluding the 
possibilities of slips. Since the Clyde above Greenock 
cannot admit of vessels of great draught passing up or 
down other than at high water, the river would 
require to be deepened for nearly twenty miles by 
12 ft. to 15 ft., and Messrs. Stevenson’s personal expe- 
rience of Clyde dredging induces them to put this at 
4s. per cubic yard. Another method would be to 
have locks to raise the level of the waterway by 12 ft., 
which would reduce the cutting to 206 million cubic 
feet, costing about ten millions, in addition to the 
deepening of the Clyde from Whiteinch or Yoker. 
Regarding the third proposal—to have hydraulic lifts 
to obviate heavy excavations—Messrs, Stevenson indi- 
cate that these lifts would be through a total vertical 
rise of 146 ft. at either end. ‘‘ As regards the weight 
to be dealt with, it would require, in order to lift a 
vessel of war, a tank measuring 600 ft. “i 80 ft. by 
30 ft. (the size of the proposed sea lock), which would 
weigh about 40,000 tons, exclusive of the weight of 
tank and lifting girders. This, if counterbalanced by 
a counter-tank, would make a total moving weight of 
80,000 tons, independently of the lifting appliances. 
Apparatus of oak magnitude as this has never been 
attempted, and, although not impossible, it would 
involve such foundations and strength of structure 
to meet such great stress as would entail enormous 
cost.” The chief objection, in Messrs, Stevenson’s mind, 
is that vessels of war and large merchant steamers 
would not make use of the appliances, the failure of 
which would be attended with disastrous conse- 
quences, and they fear insurance of the vessels using 
the route would be difficult to effect. On the question 
of this huge hydraulic lift there is sure to be much 
controversy when the survey of the route of the 
present canal is reported upon. This finishes the argu- 
ments on the question of first cost and practicability, 
excepting that the land is said to be more valuable 
than in the other case, and that more bridges would 
require to be constructed. 

“he canal, Messrs, Stevenson say, could not be made 
from sea to sea of the character of the Suez Canal, 
where the tides are small, and which the vessels enter 
and leave without tidal locks. The rise of the tides 
is 18 ft. at the Forth and 11 ft. at the Clyde, and the 
periodic times of high water 4 hours 2 minutes at 
Grangemouth, and 1 hour 50 minutes at Bowling at 
full and change. The surface of the water in the 
canal would rise and fall in sympathy with the tides, 
and currents would be produced rendering navigation 
sometimes critical. 

On the point of distances it is stated that for vessels 
passing from sea to sea there would be no difference by 
either route. As regards vessels between the East and 
Glasgow, the route by the present canal would be a 
saving of 56 miles, but ‘‘the Loch Lomond route can 
be passed over by vessels of full speed.” Messrs. 
Stevenson lay great stress on overcrowding the channel 
of the Clyde. 

This, then, is the case in brief for the Loch Lomond 
scheme. The Glasgow committee will probably soon 
aoe an experienced engineer reporting on their 
pian, ] 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 10th inst., the screw steamer Krim, 
recently launched by the Blyth Shipbuilding Company, 
Limited, from their works at Blyth for Norwegian owners 
was taken to sea for her trial trip. The usual trial of speed 
was made over the measured mile with very highly satis- 
factory results, a mean speed of 104 knots being obtained. 
The Krim measures 260 ft. long by 364 ft. broad and 
19} ft. deep. The engines are by Messrs. Black, Haw- 
thorn, and Co., of Gateshead, with cylinders 20 in., 33 in., 
and 54 in. by 36 in. stroke and 160 lb. working pressure. 


On Wednesday, the 11th inst., the s.s. Orion, a steel 
screw steamer which has been built by Messrs. Raylton, 
Dixon, and Co., for Messrs. Thos. and Jas. Harrison’s 
Star Line between Liverpool and Calcutta, proceeded 
from the Tees on her trial trip. The vessel is of the 
following dimensions: Length over all, 361 ft. 6 in.; 
breadth, 40 ft.; depth, 29 ft. 2 in., with a deadweight 
capacity of 4450 tons. Her engines, which have been 
supplied by Messrs. Blair and Co., Stockton, having 
iiaden 24 in., 40 in., and 66 in. by 45 in. stroke, gave 
every satisfaction on trial. She has been built under the 
inspection of Mr. R. D. Barrett, superintendent for her 
owners, and Mr. C. W. Cadman, their chief engineer. 

The new Norddeutscher Lloyd’s steamer Stuttgart, 
built by the Fairfield Company, went on her official speed 
trials on the Clyde on Friday, the 18th inst., and 
attained satisfactory results. The principal dimensions 
of the steamer are: Length, 430ft. 10in.; breadth 
moulded, 48 ft. ; depth een 33 ft. ; and her tonnage 
is 5200. The engines are of the tri-compound type, with 
cylinders 31 in., 52 in., and 83 in. respectively, and with a 
stroke of 4ft. Gin. The high-pressure cylinder has a 
piston valve, and the medium and low-pressure ordinary 
double-ported slide valves. Steam is supplied by two 
double-ended and two single-ended boilers. The latter 
are principally for auxiliary purposes. The double-ended 
boilers are 14 ft. 4in. in diameter and 17 ft. long, and the 
single-ended 14 ft. 4in. in diameter and 9ft. Sin. long. 
The working pressure is 150 1b. to the square inch. The 
vessel on trial attained a mean speed of over 13 knots, 
which is in excess of the guarantee. 





The s.s. Kavlana, built of steel by the Ailsa Shipbuild- 
ing Company at Troon, and engined by Messrs. Duns- 
muir and Jackson, Govan, to the order of the British 
India Steam Navigation Company, went on her official 
speed trials on the Clyde on the 19th inst., and attained 
results above what was guaranteed. The dimensions of 
the steamer are: Length, 240ft.; breadth, 34ft.; and 
depth moulded, 25 ft. to shade deck. The propelling 
machinery is of the triple-compound type, with cylinders 
25in., 40in., and 65in. in diameter, with a stroke of 42 in, 
There are two double-ended boilers, each 12ft. in dia- 
meter by 16 ft. 6 in. long, with a grate area of 156 square 
feet, and a heating surface of 4630 square feet. The con- 
densing surface is 2400 square feet. With a steam pres- 
sure of 160 1b. to the square inch, and at 80 revolutions, 
the power developed was 2165 indicated horse-power, the 
vacuum being 271n. The vessel had 800 tons on board, 
and attained a speed of 13? knots on the measured mile. 





NOTES FROM THE SOUTH-WEST. 

Cardif..—The demand for steam coal has continued 
good, and previous prices have been firmly maintained. 
The best qualities have made 13s. 6d. to 14s. 3d. ; secon- 
dary ditto, 12s. 9d, to 18s.; and Monmouthshire, 11s. 9d. 
to 12s. 6d. per ton. House coal has been in strong demand. 
No. 3 Rhonnda has made 13s. 3d. to 13s. 6d. per ton. 
Patent fuel has been firm at fully former terms. The 
demand for coke has been in excess of the supply ; foundry 
coke has been making 24s.; and furnace coke 23s. per 
ton. The manufactured iron and steel trades have exhi- 
bited a good tone. Heavy section steel rails have made 
7l. to 7l. 10s. ; and light section ditto, 7/. 15s. to 8l. 
per ton. 


Welsh Railway Rates.—There has for some little time 
past been a keen competition between the Taff Vale Rail- 
way Company and the Barry Dock and Railways Company, 
which some three months since brought about a reduction 
in the rates charged by the two companies for the carriage 
of coal, iron ore, and pit wood. It is stated that an 
attempt will be shortly made to arrange a compromise, 
and that a slight increase in the rates now charged will be 
made, 

The British Association.—On Saturday a meeting of the 
local committee appoin to make arrangements for 
the meeting of the British Association in Cardiff in 
1891, was held at the town hall, Cardiff. Mr. T. 
Forster-Brown, C.E., occupied the chair. In accord- 
ance with a resolution passed at a previous meeting, 
about a hundred gentlemen were selected to form the 
executive committee, out of which sundry sub-committees 
were selected. 


Shipbuilding at Cardif.—The present capital of the 


Bute Shipbuilding, Engineering, and Dry Dock Company | q 


is 175,000/. in 3500 fully paid-up shares of 50/. In addition 
toa shipbuilding yard on the Taff the company has a 

aving dock in the Roath Basin 600 ft. in length and 
7 ft. broad, and a Ty and works at Treherbert. A 
large amount of additional capital is about to be put into 
the concern, and among the proprietors will be the trustees 
of the Marquis of Bute, and other leading local gentlemen. 
The company will launch a fine steamer in January. The 
steamer is to be named the Mayfield by the Marchioness 
of Bute. 

Newport.—Three large iron works in Monmouthshire 
have completed contracts for the supply of 250,000 tons of 











iron ore to be discharged at Newport in the course of next 
year. Mr. G. W. Elhot, M.P., has been making inquiries 
with a view to opening up new coalfields in Monmouth- 
shire and Glamorganshire. The coal raised is to be shipped 
at Newport. 


Merthyr.—On Thursday Mr. H. Lewis submitted to 
= auction at Merthyr the Willows Wire and Steel 
Vorks, the erection and fitting up of which were declared 
to have cost 12,000/. There were two lots. Lot 1 com- 
prised that portion used as wire werks, together with the 
machinery and a railway siding and bridge. In the lot 
were also included several sets of rolls not set up. The 
buildings are erected upon ground held under a lease for 
ninety-nine years from October 17, 1881, at a ground rent 
of 351. Os. 6d. per annum. The bidding started at 1000/., 
and eventually went to 4000/., at which price the property 
was knocked down to Mr. T. Owen, of Derby. Lot 2 
embraced that portion used as steel works, including the 
machinery. The highest bid was 440/., made by Mr. J. 
Forrester, but as this did not cover the reserve, the lot 
was withdrawn. 


Dumfries Dry Dock Company.—The engineer of a syndi- 
cate has been in Cardiff during the past few days for the 
purpose of inspecting the works of the Dumfries Dry Dock 
and Engineering Company with a view to their purchase. 


Great Western Colliery Company.—A special meeting of 
this company was held at Bristol on Monday for the 
purpose of considering the advisability of increasin 
the capital of the company. The chairman (Mr. J. 
Weathered) explained that at the time of the recon- 
struction of the company in 1878, more than 100,000/. 
of the original wala was absolutely written off. This 
course was deemed best under the circumstances then 
existing, as the directors were anxious to re-establish the 
company ona safe basis, Since the reconstruction a great 
change had taken place, as the directors had not only 
embraced opportunities of acquiring additional takings of 
steam coal, but had also obtained a new lease for a term 
of forty-two years beyond the old lease, which would 
expire in 1907, thus giving the company a full term of 
sixty years from the present time. a. of the share- 
holders entertained a strong opinion that the nominal 
amount of their holding ought to be increased, so as to 
partly reinstate the capital which ought not to be per- 
manently ignored. The directors were advised that this 
could not be done except by another reconstruction and 
the formation of a new company with an enlarged capital 
to take over the entire undertaking and all the liabilities 
of the existing company, except the B debentures, 
amounting to 40,685/., which would be paid off, partly 
out of profits and partly out of capital, on July 1 next. 
A resolution was adopted approving the scheme. The 
capital of the new company wil be 300,000/. 


Gas at Bath.—The Bath gas directors met on Wed- 
nesday and considered the request of the stokers, firemen, 
and coke labourers, to receive 5s. per shift of eight hours 
instead of 4s, 6d., to which rate it was recently raised 
when the hours of labour were shortened from twelve to 
eight hours. The directors conceded the 5s. and other 
demands made by the men. The directors, in consequence 
of the increase in the price of coal and labour at the 
works, announce an increase in the price of gas of 3d. per 
1000 cubic feet. The present price is 2s. 5d. 


The Electric Light at Penarth.—The electric light has 
been provided by the Taff Vale Railway Company at 
Penarth, and the installation has been completed by 
Messrs. J. B. Saunders and Co., electrical engineers, of 
Cardiff. Around the entire dock twenty 2000 candle arc 
lamps have been distributed. In each tip Edison-Swan 
lights are provided, two portable lamps being a part of the 
equipment. A separate engine-house has been provided 
for the engines and dynamos. The engines used are of 
Tangye’s make, specially adapted for electric lighting. 
Three large dynamos are employed, two being used for 
the arc lights, the other for the incandescent circuit. The 
installation has been carried out under the supervision of 
Mr. T. H. Riches. 


The Electric Light at Bristol—Two electric lightin, 
companies—the Western House-to-House Company an 
Messrs. Sydney Morse and Co.—have applied to the 
Board of Trade for provisional orders to show of their 
introducing the light into Bristol. They seek the co- 
operation of the local sanitary authority. As, however, 
the sanitary authority has got its own order extended it 
is not disposed to comply with the request of the com- 
panies. Communications have n recently renewed 
with Mr. Preece, who has been requested to prepare an 
estimate of the cost of lighting area A, mentioned in a 
recent report submitted by him, viz., from the Draw- 
bridge to Wone-street, and from Bristol Bridge to St. 
John’s Church, Broad-street. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a firmer tone in 
the iron market last Thursday, with rather more business 
doing, while prices were comparatively steady and 
earer. Scotch iron varied in price to the extent of 8d. 
per ton, and closed 63d. up at 55s. 11d. per ton. After 
varying to the extent of 9d. per ton the price of Cleveland 
iron closed only 4d. up at 55s. 10d. Scotch iron thus 
closed higher in price than Cleveland, being the first time 
for it todo so since November 4. On the 27th of last 
month the price of Cleveland iron was 8s. 3d. higher than 
the price of Scotch. Hematite iron improved in price 3d. 

r ton, closing at 73s. 6d., or 13s. 4d. above that of 
Reotch iron, while at this time last year it was only 3d. 

ar ton dearer. The closing settlement prices were— 
Reotch iron, 60s. per ton ; Cleveland, 59s. 104d.; hematite 
iron, 73s. 6d. perton. Shotts No. 3 iron was advanced 
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in price 1s. per ton. Friday’s forenoon market was quiet 
but steady. Scotch warrants were unchanged in price as 
compared with the previous night ; closing quotation, at 
the closing of the forenoon market, while Cleveland iron 
was 43d. per ton and Cumberland hematite warrants 
were 1d. per ton higher. In the afternoon the market 
was firm until a few minutes before the closing, when 
there was selling both of Scotch and Cleveland, and 
the prices consequently dropped — the former to 59s. 
64d. per ton, and the latter to 58s. 10d., being a de- 
cline of 1s. 7d. from “Thursday’s finish. The price 
of hematite iron dropped 6d. to 73s., and the closing 
settlement prices were—Scotch iron, 59s. 6d. per ton; 
Cleveland, 58s. ; hematite iron, 73s. per ton. Monday’s 
market was characterised by a quiet tone, and with little 
inclination to enter into new business in view of the ap- 
proaching holiday season. Prices were rather stronger 
at the opening, and trade reports generally were most 
satisfactory as to the present and early future. The 
comparative cheapness of Scotch iron, as contrasted 
with Cleveland iron, has been telling severely against the 
importation of the latter into Scotland. Scotch iron 
varied in price on Monday to the extent of 10d. per ton, 
chiefly owing to a severe pressure of warrants on the 
market in the afternoon by holders desirous of realising 
before the close of the year. After an advance in the 
forenoon of 43d. per ton, the price of Scotch iron fell 
10d. per ton, and closed at 59s. 04d., being a loss of 6d. 
per ton from Friday afternoon. The price of hematite 
iron receded 43d. per ton, but Cleveland iron recovered 
3d. of last Friday’s drop in price. The settlement prices 
at the close were: Scotch iron, 59s. per ton; Cleveland, 
58s. 3d.; hematite iron, 72s. 74d. per ton. Not much 
business was done yesterday in warrants. During the 
forenoon meeting the tone was flat and quotations re- 
ceded; but at the afternoon market prices sharply 
recovered, and the close was firm at the _ best 
points. Sellers were slow to meet buyers in the after- 
noon, their change of front being no doubt influenced 
by the unexpectedly satisfactory adjustment of a 
a very large settlement. On the day the price of Scotch 
iron rose 64d. per ton, while Cleveland and hematite 
prices rose, respectively, 1s. 74d. and 14d. per ton. The 
settlement prices at the close were—NScotch iron, 59s. 
74d. per ton; Cleveland, 60s. 14d.; hematite iron, 
72s. 103d. per ton. Itis reported that the ‘‘ settling” 
resulted in the taking up of nearly 50,000 tons of war- 
rants, upwards of 20,000 tons being Cleveland iron. 
The market was very steady this forenoon, and a fair 
amount of business was done. Scotch and hematite 
warrants were the turn dearer, while Cleveland iron 
was a shade easier in price. In the afternoon up to 
60s. 5d. per ton cash was paid, and sellers at the close 
were asking 4d. per ton more. For Cleveland iron 61s. 
was paid, and hematite iron changed hands at 73s. 6d. to 
73s. 8d. per ton cash. The number of blast furnaces in 
actual operation is still 83, as compared with 76 at this 
time last year. Last week’s shipments of pig iron from 
all Scotch ports amounted to 9115 tons, against 4881 tons 
in the corresponding week of last year. They included 
100 tons for the United States, 555 tons for Australia, 
245 tons for France, 1700 tons for Italy, 535 tons for Ger- 
many, 1190 tons for Holland, 340 tons for Belgium, 
smaller quantities for other countries, and 4302 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood last night at 948,120 
tons, as compared with 952,969 tons yesterday week, thus 
showing for the week a decrease of 4849 tons. 


Shipments of Machinery, &c., from the Clyde.—The 
foreign and colonial shipments of machinery, &c., from 
the Clyde, reported last week, included the following: 
Locomotive engines and tenders (ten) for Leghorn, valued 
at 35,000. ; sugar-crushing, rice-preparing, and other 
machinery, for Calcutta, Cuba, Penang, Stettin, Sydney, 
&e., of the value of 19,145/.; sewing machine parts, 
valued at 9740/., for Bordeaux, Stettin, and Rouen; 
blooms, billets, plates, bars, and other steel goods, of the 
value of 7600/., for Australia, China, and Japan, Boston, 
Halifax, and Baltimore ; pipes and other castings, rail- 
way sleepers, plates, sheets, bars, tubes, fencing-rods, and 
miscellaneous iron manufactures valued at 30,200/.—total, 
101,685/. 


The Coal Trade.—There is still a good shipping business 
doing in most qualities of coal, with a hardening tendency 
in the matter of price. Buyers are more disposed to trade, 
expecting that the beginning of the year may introduce 
some difficulties with the men, and sellers will not readily 
do business beyond the end of the year. Main coal con- 
tinues firm at 9s. to 9s. 3d. per ton f.o.b., while splint is 
still quoted firm at last week’s rate. The house trade is 
under the influence of the mild weather, and although 
the turnover is not up to expectations, a week’s shar 
frost would make a good clearance of any stock on hand. 
Furnace coal is in fair demand, and prices are well sup- 
ported, though supplies are, if anything, more readily got 
owing to a quieter tone in both steam and house qualities. 
Work at the collieries is steady, wagons being more 
plentiful than they were. 


The Coke Trade.—The coke trade is very firm this week, 
and although prices have advanced 7s. 6d. per ton from 
the lowest point, still higher rates are being yielded to 
for next year than those now current. 


New Shipbuilding Contract.—It is reported this after- 
noon that Messrs. Scott and Co., shipbuilders, Greenock 
have just closed another contract with Messrs. Holt an 
Co., of Liverpool. This refers to two screw steamers of 
2000 tons each. 


_ The Prince of Wales to Open the Forth Bridge.—A report 
is current in Edinburgh this afternoon that the ceremony 
of opening the Forth Bridge, which is to take place in 





daa of March, willbe performed by the Prince of 
es. 


Clyde Trust Managership and Treasurership.—The 
number of applicants for the vacant managership of the 
Clyde Trust has been very great. Some time ago the 
Committee of the Trust made out a list of nine likely 
applicants, and to-day they reduced the number to four. 
Of those who are now in the running, three hail from 
England and the fourth is a Glasgow man. Since Mr. 
Reith resigned the office and caused the vacancy, he has 
passed to his final rest. In connection with this matter 
of the vacant managership, it may be mentioned that Mr. 
James Graham, treasurer to the Trust, has intimated his 
wish to retire owing to ill health. Mr. Graham has been 
thirty-five years in the service of the Trust, and during 
twenty-five years he has been treasurer. The salary is 
8001. ayear. Theresignation will be brought up at the next 
meeting of trustees, and in the circumstances will doubt- 
less be accepted. As a valued and faithful servant in the 

a a retiring allowance will doubtless be given to Mr. 

xraham. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
night—Mr. Eben. Kemp, president, in the chair. The 
first business was the resumed discussion on Mr. Henry 
Dyer’s paper on “‘ A University Faculty of Engineering.’ 
Several speakers took part in it, and Mr. Dyer made a 
long reply. _The discussion on the two papers read at the 
meeting held a month ago was not taken, so as to let Mr. 
Smith, harbour engineer, Aberdeen, proceed with a paper 
on ‘‘ The Economic Value of Ship Railways.” His paper 
was very attentively listened to and much interest was 
taken in his working model and his miniature permanent 
way. The discussion will take place at the January 
meeting of the Institution. Last Saturday evening the 
members of the Graduates’ Section of the Institution held 
their eleventh annual dinner in the George Hotel, George- 
square. Mr. Hugh Reid, president, occupied the chair, 
and Mr. John Sharp discharged the duties of the vice- 
chair. Amongst the guests there were the president of 
the Institution, and Mr. W. J. Millar, secretary, Mr. 
James Meldrum, C.E. (just home from Manilla), Mr. 
James Rowan, and other gentlemen. There was a large 
attendance, and the toasts and replies gave rise to some 
excellent speeches. 


Proposed Reclamation of Waste Land in the Clyde 
Estuary.—On Monday night, at a meeting of the Archi- 
tectural section of the Philosophical Society of Glasgow, 
Mr. Alexander Frew, C.E., read a very interesting paperon 
this subject in connection with the disposal of Glasgow 
sewage. His proposal is to take about 1500 acres of low- 
lying ground forming the foreshores of the estuary on 
both sides, and by using the Clyde dredgings, and the 
sludge left after treatment of the sewage, to raise this up 
to poy of from 6 1t. to 12 ft. He calculates that rt 
an extent of ground would serve for the purpose for quite 
fifty years. The paper gave rise to an excellent dis- 
cussion. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
good attendance at the weekly iron market, and quota- 
tions were firm, but the amount of business transacted 
was not large. The opening quotation for Middlesbrough 
No. 3 warrants was 59s. 9d., but as the day advanced 
the price improved, and the closing figure was 60s. 14d. 
cash buyers, with sellers asking 60s. 6d. To-day 
Cleveland warrants again rose, and 61s. was paid 
for them. The Middlesbrough stock of Messrs. Connal 
and Co., the warrant storekeepers, continues to in- 
crease, but in Scotland their stock is daily being 
reduced. To-night they hold in Middlesbrough 178,994 
tons of pig iron, being an addition of 50 tons on 
yesterday, and 2164 tons as compared with last Wed- 
nesday. In Glasgow the same firm to-night hold 
948,120 tons, or 905 tons less than yesterday, and 4849 
tons less than a week ago. For prompt delivery of 
makers No. 3 g.m.b, Cleveland pig iron, it is stated that 
it can be bought in odd lots for 60s. per ton, but pro- 
ducers will not do business at any such figure. e 
are all pretty well supplied with contracts and as 
enerally 64s., or 65s. for No 3. For forward de- 
ivery No. 3 has changed hands at 62s. 6d. to 63s. 
There is an excellent demand for forge iron. It is very 
scarce and high prices are being paid for it. In fact it is 
quite as dear as No. 3. Grey forge is not obtainable 
under 60s. per ton. The cost of production is now very 
reat and it is quite impossible for prices to fall much, as 
it is admitted by all that next year it will not be possible to 
manufacture No. 3 Cleveland under 60s. Prospects for 
the early future are regarded as very bright, and when 
the holidays are over we may expect to see some good 
legitimate business. 


Manufactured Iron and Steel.—There is not much actual 
business doing in the manufactured iron industry, but all 
the,producers were busy, and ask 8/. 5s. for ship plates. 
Business has been done, however, by merchants at 7/. 15s. 
The following are makers’ prices: Common bars, 8/. ; best 
bars, 8/. 10s ; ship angles, 8/. ; and boiler plates, 91. 5s., 
all less the usual discount. In the steel industry there is 
a lot of work being executed, but few new contracts of 
any moment have been placed recently. Producers ask 
8l. 17s. 6d. for steel ship plates, and some request 9/., but 
there are merchants who have sold at 8/. 10s. Owing to 
the advance in steel prices the wages of the millmen at 
the Consett Works have been advanced 24 per cent. in 
accordance with an agreement entered into in — 1888. 
It is stated that the men are not particularly well satsified 





with the advance, as they have seen high speculative 
prices reported inthe newspapers which led them to expect 
a larger increase. 


The Coal and Coke Trade.—Quotations for all classes 
of fuel are high and the scarcity of it is still considerably 
felt. Many sellers of blast furnace coke now ask as much 
as 29s. per ton for delivery here, and it is reported that 
some firms have purchased at 28s. 6d. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Order for First-Class Armoured Cruiser.—Earle’s Shi - 
building and Engineering Company, Lirsited, of Hull, 
has received an order from the Admiralty for the con- 
struction of H.M.S. St. George, a first-class armoured 
cruiser of 7700 tons displacement and 12,000 indicated 
horse-power. This is the last of the ships to be given out 
under Lord George Hamilton’s naval defence scheme. 
She is practically a sister ship to H.M.S. Endymion, now 
being constructed by this company, but is of rather larger 
tonnage and a sheathed vessel. 


Sheffield Society of Engineers.—Mr. G. Croydon Marks, 
M. Inst. C.E., on Saturday, delivered a lecture entitled 
** Ancient and Modern Pumping Machinery.” Professor 
Ripper, M.I.M.E., occupied the chair. Commencing 
with an examination of Papin’s efforts in 1695, the lecturer 
proceeded to describe Newcomen’s engine, Smeaton’s im- 
provements, Watt’s production of the pumping engine of 
Cornish fame, various types of pumping arrangements, 
and the ingenious differential valve invented by Mr. 
Henry Davy, of Leeds. Direct-acting pumps invented 

r. H. R. Worthington, of New York, were illus- 
trated, the concluding portion of the lecture being devoted 
to an exhaustive description of the Worthington high- 
duty pumping engine as shown at the Paris Exhibition. 
The lecturer was awarded a hearty vote of thanks on the 
motion of Professor J. O. Arnold, F.C.S. 


The Extension of the Merchandise Marks Acts to Forcign 
Countrics.—The Sheffield Cutlers’ Company, Chamber of 
Commerce, ‘Town Council, and Federated Trades Council 
have appointed an influential deputation to wait upon 
Lord Salisbury, in order to secure the adoption of the 
principles of the Merchandise Marks Act by foreign 
countries. He is to beasked to depute one of Her Majesty's 
ministers to the forthcoming industrial property con- 
vention at Madrid for the purpose of advocating that 
policy. 

The Colliery Banksmen,— All the topmen and banksmen 
in this district, who have not received promises of ad- 
vances in wages, varying from 10 to 20 per cent., have 
handed in their notices so that they terminate on the 31st 
inst. 


South Yorkshire Collieries and the Hull Coal Trade.— 
The return showing the trade done during October between 
the South Yorkshire collieries and Hull has been issued. 
Altogether 198,016 tons of coal have been despatched to 
Hull during November, as against 143,848 tons in 
November, 1888, or an increase of 54,168 tons, For the 
eleven months ending November 30 last the amount for- 
warded to Hull reached 1,810,192 tons, as compared with 
1,638,360 tons in the same period in 1888, an increase of 
178,832 tons. The return of exports of coal shows an 
enormous increase, the figures for last month being 
98,597 tons against 39,445 tons in the same period of 
1888. 








Tue Unitep Srates Navy.—The Secretary of the 
United States Navy has issued a circular modifying adver- 
tisements issued from the Navy Department in August, 
inviting proposals for the construction of three vessels for 
the navy of 2000 tons displacement each. The modifica- 
tion is such as to permit bidders who may desire to offer 
to construct more than one of the vessels, to embrace in 
one proposal either two or three of the vessels. Bidders 
including more than one vessel in their proposal will not 
be required to submit a certified cheque, exceeding 10,000/. 
in amount. This change is made to enable bidders to 
make composite offers, by which means they may be 
enabled to give lower figures on more than one ship than 
on one alone. Under the first advertisement, which 
brought no acceptable bids, this was possible, but in re- 
advertising the form was so worded as to force bidders 
to give separate bids for each ship, thus running the risk 
of having all but one of their bids rejected, while they 
could readily build all the cruisers at once. 





H.M.S. ‘ Wipcron.”—The steam trials of H.M.S. 
Widgeon, engined by Messrs. J. and G. Rennie, Limited, 

mdon, have passed off very meapecaiacar and without 
any of the difficulties which have occurred with many of 
the recent additions to the Navy. The natural draught 
trial took place on Tuesday, December 10, and the forced 
draught trial on Thursday, December 12. The Widgeon 
was built at Pembroke, and is one of the “ Bird” type. 
Her dimensions are: Length, 165ft.; breadth, 31 ft. ; 
displacement at load draught, 805 tons. The armament 
consistsof six 4-in. breechloading guns and two quick-firing 

ns. On the eight hours’ natural draught trial outside 
Ticcscuth breakwater, 854 horse-power were developed, or 
134 above the contract, giving a speed of 12.5 knots. On 
the forced draught trial the mean results gained were: 
Steam in boilers, 135.25 Ib. ; revolutions of engines, 192.86 ; 
mean pressure—H.P., 51.6, I.P. 24.8, and L.P. 12.68 Ib. ; 
vacuum, 23in.; indicated horse-power—H.P. 379, I.P. 
409, and L.P. 471, making a total of 1259, being 59 above 
the contract ; revolutions of fans, 402, giving an air pres- 
sure of 1.475 in. of water ; and speed, 134 knots per hour. 
The mean coal consumption was 1.82lb. per indicated 
horse-power per hour. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Seeereaeeee, ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GILBERT, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our Sole Agent for the United 
States, Mr. W. H. Wiley, 15, Astor-place, New York. e prices 
of Subscription (payable in advance) for one year are: For thin 
(foreign) paper edition, 17. 16s. Od.; for thick (ordinary) La: eg 
edition, ob” 0s. 6d., or if remitted to Mr. Wiley, 9 dollars for thin 
and 10 dollars for thick. 





ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
6p.m. on Thursday. In consequence of the necessity 
for going to press a a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 4 p.m. on Wednesday after- 
noon in each week. 

The sole Agents for Advertisements from the Con- 
tinent of tye and the French Colonies are the 
AGENCE HA . 8, Place de La Bourse, Paris. 


SUBSCRIPTIONS, HOME AND FOREIGN. 
ENGINEERING can be supplied, post free, direct from the 
publisher, at the following rates, for Twelve Months, payable in 
advance. 
For the United Kingdom................ £1 9 2 
» India, China, Japan, Borneo, Ceylon, Java, Manila, Burmah, 
and Straits Settlements : 
Thin paper copies............ 
Thick “ 
», the Continents of Europe and America, Australia, New 
Zealand, and most other countries: 
Thin paper copies............ 
Thick - 


All accounts are payable to the publisher, Mr. CHARLES GILBERT. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 
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SLIDING SCALES AND THE CRISIS IN 
THE COAL TRADE. 

One of the most ominous and forbidding clouds 
that appears at the present time to hang over the 
rising prospects of manufacturing and commercial 
interests is the action of the coal miners throughout 
the country in reference to their work and wages. 
Tn all the principal coal-producing districts of both 
England and Scotland, substantial advances have 
already been made in the earnings of the colliers. 
These, however, have apparently failed to satisfy 
them ina large number of cases, for not content‘ 
with an increase of wages, a substantial reduction of 
the hours of labour is now demanded. Ina number 
of districts, wages still remain a bone of contention, 
and the danger of their remaining so is all the more 
imminent that the sliding scales which have been 
resorted to in some of the leading districts for the 
regulation of wages by an automatic movement, 
dependent on the realised selling price of coal, have 


be | been discarded, leaving no obligation on the part of 


either owners or workmen except that of the usual 
week’s or fortnight’s notice to terminate their 
engagements. Those who remember the condition of 
the coal trade in 1872 and 1873 can hardly regard 
this state of things without grave apprehension, in 
the face of a steadily rising market. There is 
really grave peril that the proceedings which led to 
the coal famine of that memorable period will be 
repeated, and that we shall witness, not alone, a 
great rise in the price of fuel for manufacturing 
purposes, but a short supply, which would involve, 
of course, a serious curtailment of production all 
round, and a deprivation of the means of seizing 
the advantages which the present flow of the tide of 
prosperity would otherwise secure for industries 
that have long suffered from most serious depres- 
sion. 

In order that the actual condition of affairs at 
the present moment may be the better understood, 
it is necessary to recall the circumstances of the 
years 1872 and 1873, when the last considerable 
rise of prices occurred. At that time, the whole 
trade of the country found itself on the top of a 
bounding wave of demand, which first made its 
unusual pressure felt by increasing the consumption 
of coal between 1870 and 1872 by more than thirteen 
millions of tons. The coal industry was hardly 
prepared for so large an augmentation of consump- 
tion, and found much difficulty in meeting it. It 
was met, however, as far as possible by getting the 
miners to work more steadily than usual in 1871, 
when each man produced on an average two tons 
more coal than in the preceding year ; and by open- 
ing out 241 additional collieries in the year 1872. 
Concurrently with this movement, prices went up 
steadily, and although the miners, with higher 
wages, had every inducement to increase their 
activity, they adopted an opposite course, until, 
when the returns for 1872 were made up, it turned 
out that only 295 tons per man had been produced, 
being 21 tons per man less than in the previous 
year. Bad as this result was, much worse followed 
in the year 1873, when the per capita production 
fell to 248 tons, being 68 tons per head, or 20 


20] per cent. less than in the year 1871, when the 


upward movement first made itself conspicuously 
apparent. Prices continued exceptionally high 
during 1874, and the action of the miners was even 
worse then than in the year 1873, for they reduced 
their average output to 232 tons, which was 84 tons 
under the average of 1871. In other words, if the 
coal miners employed in 1874 had been as indus- 
trious as those of 1871, the actual output of coal in 
that year, instead of being only 125,043,000 tons, 
would have been 45,281,000 tons additional, and 
the coal famine, which worked such dire confusion 
to domestic consumers, shippers, and manu- 
facturers alike, would have been mitigated, if not 
altogether avoided. 

Between 1876 and 1879, both years inclusive, the 
coal industry of the country was almost stationary. 
The year 1878, indeed, witnessed the substantial 
decline of about 2,000,000 tons in production, 
prices, meanwhile, were steadily falling, and 
wages were gradually being reduced. The miners, 
no longer the masters of the industrial situation, 
had to acquiesce in the inevitable, and made up, by 
increasing industry, for attenuated earnings, Their 





average annual output rose from 256 tons in 1879 tc 
273 tons in 1880, 311 tons in 1882, and 318 tons in 
1883. For several years previous to 1882, their 
numbers suffered a steady diminution, and even in 
1883, when the output of coal rose at a bound by 
7,250,000 tons, they numbered about 24,000 less 
than they did in 1874, when this output was nearly 
39,000,000 tons less. Frequent strikes and lock- 
outs occurred, but usually on a small scale, and 
both employers and employed, being desirous of 
industria! peace, sought to obtain it, and to secure 
its continuance, by the adoption of arbitration 
where differences arose, or by introducing the 
system of a sliding scale, whereby wages auto- 
matically rose or fell, according to the selling price 
of coal, in order to avoid such differences. The 
result has been that for years past, with the notable 
exception of the great Northumberland strike of 
1887, we have heard very little of serious disputes 
in the coal trade. Many fluctuations of the rates 
of wages have actually occurred during that period, 
but they have been governed by the ascertainment, 
underthe sliding scales adopted in Durham, Stafford- 
shire, South Wales, the Forest of Dean, and other 
districts, of the selling prices of coal, and both 
parties have, for the most part, loyally accepted the 
result, whether favourable or the reverse. 

The principle of the sliding scale is very simple 
and usually extremely just, if a proper basis be 
adopted. It is founded onthe theory that a certain 
rate of wages is properly proportioned to a certain 
realised price. Obviously, there is some diftficulty 
in determining what this proportion shall be, but 
hitherto that difficulty has been overcome in the 
great majority of cases by conciliation, in the form 
of a friendly talk and “‘higgle.” Wages, after all, 
form but one element in the aggregate cost of 
getting coal, and the men can now come pretty near 
to a correct ascertainment of what the value of that 
element is. Coal, as regards its ultimate cost, is 
composed of royalty rent, fixed charges, interest on 
capital expenditure, and a few minor items, and 
after these have been deducted the balance that 
remains is wages. When the actual average selling 
price has been certified for a period, the amount of 
that balance is not difficult to arrive at, so that the 
‘*higgling” can only, at the most, apply to a few 
pence per ton. But then follows the equally un- 
settled question of the ratio of the advance or 
decline of wages, relatively to the differences in 
selling price. Shall a miner have a penny, two- 
pence, or what other advance in relation to an 
advance of a shilling in selling price, or what other 
ratio is the just one? In the case of the sliding 
scale adopted in the South Wales and Monmouth- 
shire coal trade in 1880, the standard was based 
upon the price of coal f.o.b. at 7s. 8d., and when 
prices advanced or receded 4d. in the ton, the wage 
rate varied 25 per cent. The standard year was 
1879, and between that date and 1887, there were five 
advances, amounting in the aggregate to 174 per 
cent., and six reductions amounting altogether 
to 15 per cent. as compared with the standard 
year. In the case of the South Staffordshire coal 
trade, it was provided in the last sliding scale pro- 
posed for the adjustment of wages that when the 
average selling price of all coal and slack advances 
or falls 2d. per ton, thick coalmen’s wages should 
advance ld. per day, and the wages of colliers in 
thin seams in proportion. In the Durham and 
Northumberland districts the ratio was somewhat 
different, and it was largely in consequence of the 
fact that the miners did not consider that it gave 
them the advantages of advances as rapidly as the 
advance of prices occurred, that they entered upon 
the serious and protracted strike of 1887. In the 
coal trade of the United Statesa sliding scale, which 
was found to work very satisfactorily, provided that 
between a selling price of 4 dols. and 5 dols., 
for every 25 cents advance in selling price, miners’ 
wages should increase 12 or 13 cents, from 5 dols. to 
5.50 dols., 15 cents, and from 5.50 dols. to 5.75 dols., 
as much as 20cents. Inthe lattercase, ofcourse, the 
miner had four-fifths of the advantage, but then the 
price was exceptionally high before he participated 
to this large extent. The miners are disposed to 
argue that as wages are the only largely fluctuating 
element in the cost of production, they should share 
in any advances of price equally with their em- 
ployers. This would perhaps ultimately place them 
in possession of a larger daily wage than skilled 
artisans, which would hardly be quite fair to the 
latter, seeing that mining is labour that calls for the 
exercise of a very small amount of skill. 

Another source of trouble in the adjustment of 
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sliding scales arises from the consideration of 
whether there shall or shall not be a minimum 
below which the wages of the miners shall not fall, 
no matter what the price of the product may be. 
The employers are sometimes found to argue that as 
the miners demand a large share of the profits of 
good times, they ought to bear their share of the 
losses in bad times. In practice, however, such a 
system would be impossible. The miner is always a 
man who lives from hand to mouth, and if he is to 
work he must have sufficient to maintain him, 
although that may be brought down to an irre- 
ducible minimum. Some old accounts that were 
lately disinterred, and submitted to the Society of 
Antiquaries of Newcastle-on-Tyne, showed that 
about 150 years ago, miners were earning only 
between 6d. and Is. per day. <A Blue - book 
published in 1850 stated the average wages paid 
to miners in South Wales between 1844 and 1849 to 
have been 1s. 6}d. for large coal, 9d. for mixed, and 
53d, for slack. These rates would represent an 
average of probably not more than 1s. 3d. per day. 
Until quite recently 2s. 6d. to 3s. was the average 
daily rate of wages paid to mirers in Scotland, and 
3s. 6d. to 4s. in the North of England. But a 
large part of the coal raised in Great Britain does 
not realise as much as 4s. at the pit’s mouth, and as 
we have seen that the average annual production of 
coal per miner, taking the United Kingdom as a 
whole, was not more than about a ton per working 
day, it would follow that in such cases wages 
absorbed the total realised value of the product. In 
the districtembraced by the North of England Coal 
Trade Association, the average realised price of coal 
at the pit over the last ten years had been under 5s. 
per ton, and often not more than 4s. 4d. for 
months together. Over a great part of this district, 
however, the miners raise close on 400 tonsa year, 
and it need hardly be said that where wages absorb 
practically the whole of the selling price there must 
be a serious loss to the owner. This has actually 
happened in a large number of cases within the last 
few years. The best evidence of it is the fact that 
the number of mines at work in the United King- 
dom was reduced by 670 between 1874 and 1885, 
concurrently with a large increase in the production 
of coal, The large majority of the mines that 
remain, numbering about 3400, have been worked 
on the narrowest possible margin of profit. That 
this should have happened over a period of some ten 
years, with wages at their lowest point, is a sure 
sign that the limit below which wages must not fall, 
if fixed at all, must be fixed at a very low figure. 
In some cases the sliding scale adopted has provided 
what this limit should be. In the South Stafford- 
shire sliding scale, for example, it was provided that 
the minimum shall be 3s. 4d. per day for thick coal, 
and that the wages paid to men in thin seams 
should be in proportion. Usually, however, the limit 
has been settled at a lower figure than this, and in 
many instances it has been deemed undesirable to 
have any limit at all. 

So long as a well-considered sliding scale is in 
operation, neither the coal trade, nor those who 
depend upon it, have much reason to fear. It is 
when all such arrangements have been discarded, 
and when the workmen are wildly guessing at what 
they would like to have, and ought to enjoy, that 
there is real danger. It would be idle to deny that 
the present is such a time. The men are not quite 
satisfied with what sliding scales have done for them 
in the past, and they seem to think that if they 
restrict their hours of labour, and consequently the 
quantity they produce, they will create an artificial 
scarcity, and so drive prices up to a famine point, 
with excellent results to themselves. There is, of 
course, nothing to prevent the men from putting this 
policy into practice. They did so in 1873-74, with 
results that have already been described, and if they 
decide to do so again, the coalowners'will be power- 
less to prevent it. It is not possible to pad in 
a few days or weeks, the 500,000 men who now man 
our coal mines. But it must strike every looker-on 
that if they keep steadily to their work, they will 
not only enjoy higher wages much longer, but will 
have a stronger claim on theiremployers when the 
‘‘evil days draw nigh,” that are sooner or later 
inevitable. 








ALUMINIUM AND THE GRABAU 
ALUMINIUM PROCESS. 
Atuminium has for long years shared the fate of 
electricity in having been promised a great future. 
Electricity has been taking vast strides towards the 





realisation of these prophesies ; andalthough the great 
natural forces of the world are still wasting their 
enormous energies which electrical engineering was 
to render serviceable to man, we have begun to 
make nature do electrical work and begun in the 
proper way. Starting with modest waterfalls and 
drops from the Niagara, the main fall itself has 
been left to times of riper experience. The alu- 
minium industry, however, still exists a good deal 
on hope. It is an interesting coincidence that 
several of the fathers of electricity also exerted 
their ingenuity to isolate the metallic element of 
our common clay ; and recent researches into the 
tensile strength, electrical conductivity and dura- 
bility of aluminium and its alloys, as manufactured 
with the help of the electric current, seem to indi- 
cate that the development of the two industries will, 
to a certain degree, go hand in hand. Davy, who 
saw the first electric arc in 1801, attempted also to 
electrolyse aluminium salts ; but he failed. Oerstedt, 
five years after his epoch making discovery of the 
action of the electric current on magnets, isolated 
a metal resembling tin by treating aluminium 
chloride with potassium amalgam. Woehler, the 
great chemist, repeated Oerstedt’s experiments 
without result ; but he succeeded in 1827 in isolat- 
ing aluminium by heating the chloride with potas- 
sium ina crucible. He resumed his experiments 
later on, and by passing vapours of the chloride 
over potassium obtained sufficient quantities of the 
new metal to fully describe its properties ; but he 
did not push his work further. Hence it was pos- 
sible for Sainte-Claire Deville to rediscover alu- 
minium in 1854; and for several decades France 
remained the chief seat of the aluminium industry, 
which has therefore more than once been reviewed 
in connection with the great Paris exhibitions. In 
1855, a large bar labelled ‘‘ silver from clay” was 
exhibited in the Palais de l’Industrie. From Paris 
came also the solution of a problem which, for a 
time, seemed almost as difficult as the isolation of 
the metal ; Mourey showed how to solder, to cast, 
and to work aluminium. Since those days a very 
great number of aluminium processes have been 
devised, patented, tested, and forsaken. If we 
exempt the electrical processes, these were practi- 
cally all modifications of the original Woehler- 
Deville method of preparing the metal. By slow 
steps these methods were improved and greater 
purity obtained in the reduced metal, whilst 
at the same time its price was lowered. To 
quote an instance—not a typical one, we grant 
—the United States imported in 1873 2 lb. 
of aluminium valued at 22 dols.; and in 1884 
590 lb. of 8416 dols. value. In 1885 Colonel 
Frischmuth began to make aluminium in the 
United States by volatilising in separate vessels 
sodium from soda and carbon, and aluminium 
chloride from aluminium salts and chlorine gas. In 
1885, then, the United States produced 34000z. troy 
of aluminium valued at 2550 dols. The ‘‘ huge” cap 
of the Washington Monument consists entirely of 
aluminium. This cap, which has had the distinc- 
tion of being struck by lightning, is a pyramid of 
aluminium, 10 in. high and with a base 6 in. square, 
and weighs 8$lb. During the period mentioned above 
the purity of the metal rose from 88 to 98.5 per 
cent. of aluminium ; the amount of silicon present 
was lowered from 3 to 0.1 per cent. and less ; and 
that of iron, the other obnoxious constituent of 
commercial aluminium, from 8 to 1 per cent. and 
less. The Washington cap has the following per- 
centage composition, Al 97.75, Fe 1.70, Si0.54. As 
to the price of the metal Deville himself reduced it 
in the first few years of manufacture from 1000 francs 
to 300 francs per kilogramme. Nevertheless, but a 
few years ago the price was still 40s. or more per 
pound, which, whilst suitable enough fora material 
ranking among the noble metals, was not very pro- 
mising for the every-day use of aluminium so long 
prophesied. Even now, rotwithstanding all the 
promises of inventors, the prices still range from 
lls. per pound upwards. 

Mr. Ludwig Grabau now hopes to reduce this 
price further by one-half. It is not for this reason, 
however, that we bring the Grabau aluminium 
process before our readers to-day, although, of 
course, any reduction in price is welcome, provided 
it be not at the expense of the quality of the metal. 
The specimens of aluminium which Mr. Grabau 
has sent us contain 99.7 per cent. of aluminium 
according to the analysis of Professor Richards, of 
Bethlehem, Pa., U.S., the author of a well-known 
treatise on aluminium, to whom samples were 
submitted. Mr. Grabau claims to make us inde- 





pendent of the natural supply of cryolite, which 
compound remains—and will remain in the new 
process also—the raw material for the manufacture 
of the metal. Mr. Grabau, however, makes use of 
an artificial cryolite less contaminated with iron 
and other impurities than the natural variety. 
This material is decomposed by sodium ; and this 
metal again is also prepared in a novel and as 
yet secret manner. The artificial cryolite, however, 
may be considered as the characteristic point of 
the Grabau prucess. Most of the successful 
aluminium processes, as already stated, aim chiefly 
at an improvement in the manufacture of sodium 
and in the reaction which the sodium is to effect. 
These sodium processes themselves may be regarded 
as modifications of the invention made in 1808 by 
Brunner, who reduced carbonate of potash and soda 
by means of heated coal. This process received its 
practical development by Deville in connection with 
his aluminium works. Prominent among these 
sodium processes is that of Mr. H. J. Castner,” 
and that of Dr. Netto.t The interesting process 
of Mr. Niewertht also starts from cryolite, which 
is fused with ferro-silicon to yield an iron alloy, 
either to be used as such in work like the Mitis 
castings of the Cowles Company, or to be transformed 
into a bronze by fusion with copper. This reduction 
by means of iron, the very metal which is most 
troublesome as an impurity, was suggested by 
Messrs. Johnson and Calvert as early as 1855, by 
M. Evrard in 1858, and still later by Mr. W. P. 
Thompson, who meant to effect the reduction within 
the converter. 

Another process, but little known, and apparently 
a very simple method of attacking cryolite, was 
patented by Mr. Lauterborn in 1880, in which 
the pulverised cryolite was first boiled with water. 
This was supposed to separate the two constituents 
of the material, the fluoride of sodium passing 
into solution whilst the residual aluminium fluoride 
was heated with sulphide of lime, and the resulting 
aluminium sulphide reduced by means of iron. 
Mr. Lauterborn is also the proposer of a more 
complicated process by which the reduction of a 
mixture of sulphate of aluminium, soda, and sul- 
phide of antimony is accomplished in a coke furnace. 
We are not aware that either of these processes 
have passed beyond the experimental stage. Of 
recent suggestions, we may mention that of Mr. 
Baldwin, of Chicago, who proposes to obtain an 
aluminium-soda alloy by fusing clay, salt, and 
coal, the two metals of the alloy being then 
separated by casting into heated moulds. Messrs. 
Reillon, Montagne, and Bonegerel, of Nantes 
and Paris, propose to pass a current of carbon 
sulphide vapour over carbon impregnated with 
alumina and strongly heated in a retort, and to 
decompose the resulting aluminium sulphide by 
hydro-carbons. Mr. Cleaver also employs coal gas 
for the decomposition of an intimate mixture of 
powdered aluminium sulphide and soot, which is 
afterwards converted into an iron or copper alloy. 
It will be remembered -that the Cowles electric 
furnaces, both at Lockport, in the United States, 
and at Milton, in Staffordshire,§ also turn out alu- 
minium alloys, chiefly a 10 per cent. copper bronze. 
The same applies to another electric aluminium pro- 
cess—that of Dr. Kleiner, of Zurich—which has also 
been fully described in these columns,|| and which is 
distinct from that of Mr. Cowles, inasmuch as in 
the Cowles furnace the electric arc is simply to 
raise the temperature of the fusing mass sufficiently 
high so as to permit of the reduction of aluminium 
by means of carbon, whilst Mr. Kleiner really 
electrolyses the mass, which, after once being 
melted, is simply maintained at fusion temperature. 
Improvements have recently been added to this 
process ; thus the molten copper at the bottom of 
the crucible is directly utilised as the negative 
electrode, a modification which looks rather like an 
approach to the Cowles process. Dr. Kleiner’s 
company have, after all, secured a site for their 
works near the Falls of the Rhine, which the Swiss 
Government very properly refused to have graced 
with the adjuncts of modern civilisation, smoke 
stacks, cinder banks, &c., and their works at 
Lauffen-Neuhausen are reported to furnish 7000 lb. 
of a 10 per cent. aluminium bronze per week. 

The Grabau process, which we will now describe, 
starts with sulphate of aluminium, fluorspar, and 


* See ENGINEERING, vol. xliii., page 86. 
+ See page 449 ante. 
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Dec. 20, 1889.] 


ENGINEERING. 


a 








common salt as raw materials, and every branch of 
the manufacture has its own distinct features. 
Cryolite is also needed for the reactions, but it is 
one of the bye-products of the process. The pro- 
cess comprises three stages—the formation of alu- 
minium fluoride, the manufacture of sodium, and 
the reduction of aluminium from the aluminium 
fluoride. Powdered fluorspar is mixed with a solu- 
tion of from 10 to 13 per cent. strength of sulphate 
of aluminium in water, three parts of the former 
being reckoned for one part of Al, O,. The mixture 
is stirred and digested at 60 deg. Cent. (140deg. 
Fahr.) for several hours. The spar soon swells 
considerably, and exchanges part of its fluorine 
against sulphuric acid of the aluminium salt, the 
resulting products being sulphate of lime and anew 
fluoraluminium sulphate having the formula Al, Fl,, 
SO,, which Mr. Grabau calls fluorsulphate. By 
repeating this treatment, the reaction may be 
pushed to a liberation of 66 per cent. of the sul- 
phuric acid. Nothing is, however, gained by carry- 
ing the reaction to its practical limit, and the 
digestion is interrupted when 55 per cent. of the 
sulphuric acid has been exchanged, which can 
easily be attained. After several hours of rest, the 
fairly clear liquid is syphoned off and the gypsum 
sediment pressed out and washed, the waters serv- 
ing afterwards for the solution of fresh portions of 
alum. The sediment retains about 3 per cent. of the 
alumina. The liquid syphoned off is turbid with 
basic alumina compounds, and also with silicic acid ; 
it may further contain iron, both from the alum, 
though the latter can be obtained free of iron, and 
from the fluorspar. In any case the iron may be 
removed by precipitation with prussiate of potash. 
The filtered liquid then consists of the fluoro- 
sulphate and of sulphate of aluminium, with smaller 
quantities of sulphate of soda and of gypsum, 
which is slightly soluble in water. This liquid is 
evaporated over a water bath to a syrupy consis- 
tency, and then intimately mixed with finely 
powdered cryolite, the proportions being such that 
the sulphuric acid combined with alumina may 
suffice for the sodium of the cryolite, which is a 
double fluoride of aluminium and sodium, Al, Fl, 
6 NaFl. The semi-fluid mixture is dried in lead 
pans at 150 deg. Cent. (802 deg. Fahr.), and the 
now porous mass formed into pieces of the size of 
walnuts, which are then heated to incipient 
fritting. This heating should take place in boat- 
shaped cast-iron vessels with a lining free from iron 
and silicic acid, iron and silicon being eagerly 
absorbed by aluminium. Thesmelting must not be 
carried too far, or else the subsequent lixiviation 
would be impaired, and the sulphate of soda would 
not be properly separated from the aluminium 
fluoride formed. The two phases of the first stage, 
the formation of this aluminium fluoride, have thus 
been completed ; about 55 per cent. of the applied 
sulphate of aluminium has been directly trans- 
formed into the fluoride by mixing fluorspar with 
the solution, and the remaining 45 per cent. by 
heating with cryolite. The mass to be lixiviated is 
more or less reddish or purely white ; the extrac- 
traction of the great bulk of sulphate of sodium 
offers no difficulty, but the last traces of the sul- 
phate are as usual persistent, and require stirring 
of the lye and frequent decanting. About 15 per 
cent. of the aluminium fluoridealso passes into solu- 
tion under this treatment, with the greater part of 
any iron still contained in the salt cake. The 
insoluble residue forms the commercial aluminium 
fluoride for the reduction of the metal ; it is dried, 
pressed, and shaped into pebbles of walnut size. 

The second stage, the manufacture of sodium, has 
unfortunately not yet passed through the Patent 
Office, so that we cannot offer any particulars about 
this probably most interesting part of the new 
process. Weareassured that the generation hinges 
upon the continuous decomposition of common salt 
under application of chlorine gas, and that the price 
of sodium will be 1 mark per kilogramme, or about 
6d. per pound, So far as we are aware, sodium cannot 
at present be obtained in England at less than 4s. 
a pound. The sodium serves immediately without 
any further preparation for the reduction of alumi- 
nium, the third stage. 

The reduction is effected in crucibies as wide as 
high, lined with a coating of cryolite 1 in. or more 
in thickness. This is best done by forming bricks 
out of cryolite powder moistened with salt solution. 
Pebbles of aluminium fluoride are heated in these 
vessels which are carefully closed, up to about 
600 deg. or 700 deg. Cent., under which the fluoride 
does not melt, and evaporates but little. A quantity 


of liquid sodium sufticient to reduce half of the 
aluminium is then admitted ; the reaction begins 
almost instantaneously, and is completed within a 
few seconds. The cryolite melts; and the cold 
crucible on being broken shows a regulus of alumi- 
nium fused into the cryolite lining, which is sup- 
posed to prevent any contamination of the metal 
with the material of the crucible. If the fluoride has 
been made from natural cryolite, which always con- 
tains quartz, the slag is grey or black with finely 
divided silicon. : 

A few words about the special features of the 
Grabau process. The process as described is a 
continuous one, since the cryolite slags gained from 
the last reduction, again serve for preparing fresh 
aluminium fluoride, without necessitating the addi- 
tion of new natural cryolite. This is possible 
because the fluorine needed for replacing the sul- 
phuric acid of the alum is taken from the fluorspar 
and not from the cryolite. The reactions may be 
explained by the following two equations, the first 
one showing the formation of the aluminium 
fluoride, stage one, and the second one the reduc- 
tion of the aluminium, stage three, by means of the 
sodium obtained in stage two. 

Aly (SO,4)3+6 Na Fl, Aly Fl=2 Alp Fl, +3 Na SO,. (1) 
2 Aly Fl,+6 Na=Al.+6 Na Fl, Alo Fly . (2) 

Thus, theoretically, equation 2 yields as much 
artificial cryolite as equation 1 requires for the 
generation of the aluminium fluoride. Since, how- 
ever, losses are unavoidable, the cryolite yield of 
equation 2 could not suffice, if the fluorspar did 
not supplement the need. We have above pointed 
out that part of the sulphate of aluminium, from 
which we start, is directly transformed into alu- 
minium fluoride by treatment with fluorspar ; the 
remainder requires heating with cryolite for the 
purpose. If we only assume that the former reac- 
tion occurs to 50 per cent., the following equations, 
3 and 4, would tend to prove that we have a surplus 
of 33 per cent. of artificial cryolite at disposal, 
amply sufficient to cover any losses during the 
various operations. 

* Gods \ +6NaFh, Al F=3 Al, Flo+3NaSO, (3) 
3 Al, Fly + 9Na=3Al+3(6NaFl, Al,Flg)  . (4) 

As now the above decomposition of alum sulphate 
by means of fluorspar can easily be carried to 55 per 
cent., no addition of natural cryolite will become 
necessary. 

The second claim which Mr. Grabau makes is 
the exceptional purity of the aluminium which his 
process appears to guarantee. A good commercial 
cryolite should, indeed, not contain morethan 0.5 per 
cent. of iron and 1 per cent. of silicon, the analyses 
averaging from 0.11 to 0.9 for the former and 0.8 
to 1.4 for the latter. These percentages seem 
harmless enough; those impurities should, how- 
ever, be reckoned with regard to the 12.5 parts of 
aluminium in 100 parts of cryolite, and the expe- 
rience of the last years demonstrates thatit is an 
exceedingly difficult task to get rid of the two last 
per cents. of those impurities with the present pro- 
cesses. Any iron arising from the raw materials, 
and introduced during the earlier stages of the 
process, may be removed by means of prussiate 
of potash. To initiate the manufacture in the 
first aluminium works to be built on this system 
will require a certain quantity of natural cryolite, 
as for the present no artificial cryolite will be 
procurable. The iron and silicon thus introduced 
will partly deteriorate the first aluminium gained, 
and to a greater extent collect in the cryolite slag 
from the last reduction, from which the iron (Mr. 
Grabau believes) may be extracted by means of 
dilute acid, and the silicon volatilised as fluor- 
silicon. The repetition of this should remove the 
last traces of impurities, provided no further con- 
tamination takes place. Such might principally 
occur during the last reduction in the cryolite bed. 
The reaction proceeds, however, so rapidly, and the 
fluoraluminium which is reduced being itself not 
fusible, that there appears to be little danger of 
any deterioration during the last stage. The alumi- 
nium does not come into contact with the walls 
of the crucible. Mr. Grabau accentuates, and we 
think justifiably so, that he reduces fluoralumi- 
nium, which can be procured pure, and not cryolite, 
whose purification offers great difficulties. 

Professor Kraut, of the Technical College of 
Hanover, has examined the process, and reports 
very favourably. During the tests which he con- 
ducted at the experimental works, 83 per cent. of 





the theoretical yield were gained ; the metal con- 





tained 99.62 per cent. aluminium, 0.23 iron, and 
0.15 silicon. The aluminium was distinguished 
by remarkble brightness and durability. The 
pieces of foil which we have had for the last four 
weeks—about as foggy and damp as we can expect 
—are as bright and clean as platinum, from which 
they differ a little by a silvery lustre. Professor 
Richards, whom we mentioned before, comments 
on the superior colour and softness of the samples 
submitted to him, and also especially on the ease 
with which the metal can be cut, owing, no doubt, 
to its extreme purity ; it cuts like tin. 

The economy of the Grabau process, which in 
England is protected by the patents, 1886, No. 
13,564, and 1887, Nos. 14,356 and 15,593, will, of 
course, essentially depend on the cost of the manu- 
facture of sodium. Mr. Grabau hopes to furnish 
sodium at the price of 1 mark per kilogramme, 
approximately 6d. a pound ; and assuming a daily 
output of 200 kilogrammes of aluminium, a high 
figure indeed, he proposes supplying aluminium at 
about 5s. a pound. The inventor is probably a 
little optimistic in his estimates. But the process 
is interesting enough in itself to deserve attention. 





WILLIAM GILBERT, OF COLCHESTER. 

Ar the present time, when the whole civilised 
world is at last awakened to the value of the appli- 
cation of electricity to the use and convenience of 
man; when it has almost become a part of his daily 
life ; when it is weighed and measured with far more 
accuracy than his daily food, and has raised up an 
entirely new profession and many new industries 
giving employment to many thousands of workmen, 
it is interesting to look back to the time when 
nothing more was known of this great power of 
nature than the feeble picking up of straws and 
similar light objects by amber and by tourmaline 
after friction had been applied to their surfaces, 
and to compare such times with the last half-cen- 
tury, during which such enormous developments of 
the allied sciences of magnetism andelectricity have 
taken place. It is a very remarkable fact that from 
the year 600 B.c., when Thales, the Milesian, first 
pointed out the attracting influence of rubbed 
amber, followed, some three hundred years after, 
by Theophrastus, the Lesbian, who showed that 
lyncurium or tourmaline possessed similar proper- 
ties, until the end of Queen Elizabeth’s reign, no 
attempt appears to have been made to investigate 
this curious phenomenon, although it had beer 
referred to by many writers, as a fact, and such 
attempts at explanation, as were ventured upon, 
were founded on some metaphysical or magical 
hypothesis, a habit of thought which prevailed 
during that period. 

It was reserved for William Gilberd, now known 
as Dr. Gilbert, of Colchester, to be the first to 
apply the experimental method to the investigation 
of science, and his wonderful book ‘‘ De Magnete,”* 
inaugurates an altogether new epoch in the history 
of physical science, and in an especial degree in the 
history of magnetism and electricity. In this book 
the author announces discovery after discovery, all 
made by a series of experiments conducted in a 
most philosophical manner, whereby he was enabled 
to explode most of the absurd theories by which 
the ancients, and many of his predecessors, had 
attempted to explain the action of the loadstone 
and of the attractive influence of rubbed amber, and 
tourmaline. It was William Gilbert who first 
differentiated between magnetic and electrical 
phenomena. Electricians and electrical engineers 
will do well to remember that he must ever be 
regarded as the first electrician and the father of 
their profession, for not only was he the first to 
investigate electrical phenomena, but the very word 
electric was coined by him, and it is to him that we 
owe the words electricity and electrical. 

By means of a simple form of electroscope, con- 
sisting of a light metallic needle balanced on a 
pivot, figured in his book, which illustration we 
reproduce on the next page, Dr. Gilbert discovered 
that a large number of substances possessed, when 
rubbed, the electrical properties of amber, jet, and 
tourmaline, and to these substances he gave the 
name electrics. With this simple apparatus he found 
that the following substances besides amber and 
jet when rubbed, attracted the needle : Diamond, 

* “ De Magnete Magneticisque Corpoibus, et de Magno 
magnete tellure; Physiologia noua plurimis & argu- 
mentes, & experimentis demonstrata.” Guelielmi 
Gilberti; Colcestrensis Medici Londinensis. Londioni, 
Anno 1600, 







} 
# 


— 


sot ge ee te ee et 


ee 


RE ALY I SEER ST OT PPI EI SE OT ere ean 8 eee ee ee eee 











718 


ENGINEERING. 


[Dec. 20, 1889. 








sapphire, carbuncle, cat’s-eye (?) (wis gemma), opal, 
amethyst, vincentina, and bristola (an English gem 
or spar), beryl, paste such as is used for artificial 
gems, glass of antimony and rock crystal, also 
several kinds of slags from mines, belemnites, 
sulphur, mastic, hard wax, and sealing-wax, 
made of lac and of various colours,* resin and 
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arsenic (but somewhat feebly), rock salt, mica, and 
rock alum. All the above substances Gilbert found 
attracted, with varying degrees of force, not only 
straws and light fibres, but also all metals, woods, 
leaves, stones, earths, aud even water and oil. 
Further on Gilbert states (page 51) that he was un- 
able to discover this electrical power in emerald, 
agate, carnelian, pearls, jasper chalcedony, alabaster 
porphyry, coral, marble, black jasper (lapis Lydius), 
flint, hematite, emery (smyris), bone, ivory, hard 
woods, such as ebony, cedar, juniper, and cypress, 
as well as metallic substances, such as gold, copper, 
iron, and magnetic ore. Gilbert, moreover, dis- 
covered that electrical phenomena are, to a con- 
siderable extent, affected by the humidity of the 
air; that a dry condition of the atmosphere, with 
north and east wind, is most favourable to their 
production, while a moist state of the air, with a 
south wind, offer the worst possible conditions 
under which to make electrical examinations. 

Perhaps the most important discoveries made by 
Dr. Gilbert were in connection with magnetic phe- 
nomena, the greatest of which was that the earth 
itself is a great magnet, and he thus was enabled to 
explain the declination and dip of the magnetic 
needle in a philosophical manner for the first time 
in the history of magnetism. This again he arrived 
at by a series of very interesting experiments, in 
the course of which he fashioned a piece of magnetic 
ore or loadstone into a sphere, to which he gave the 
name ‘* terella,” ur little earth, and by means of 
suspended magnets he was able to reproduce in 
miniature all the phenomena described by navi- 
gators and other travellers as affecting the mariner’s 
compass, 

There is abundant testimony extant that this 
‘*De Magnete” of Gilbert’s produced a profound 
sensation, not only in this country but throughout 
the then civilised world, and it is a singularly 
curious fact that the brilliancy of a reputation so 
great and so original should have been allowed in 
subsequent generations to have been lost sight of 
in the more blinding light of more recent know- 
ledge and discoveries, and it is equally remarkable 
that a book so classical in its nature, so remarkable 
in its originality and prescience, and which was 
thought so much of during the periods which imme- 
diately followed its publication, should never have 
been translated into English, or indeed into any 
other language ; and this is rendered still more 
curious by the fact that such a translation was 
actually called for at the time, and the want of it was 
considered remarkable as far back as the year 1618 ; 
and here it will be interesting to quote from the 
preface to a scarce old book* published at that 
date by the Rev. William Barlowe, Archdeacon 
of Salisbury, and a very intimate friend of Dr. 
Gilbert’s. ‘‘ Many of our nation,” he says, ‘ both 
gentlemen and others of excellent witts and 
louers of these knowledges, not able to read 
Doctor Gilbert’s booke in Latin haue bin (euer 
since the first publishing thereof) exceeding de- 
sirous to haue it translated into English, but 
hitherto no man hath done it, neither (to my know- 
ledge) as yet goeth about any such matter, whereof 
one principall cause is that there are very few that 
understande his booke, because they have not Load- 
stones of diuers formes but especially round ones,” 
and the author gives a further supposition that ‘‘a 
second cause may be that there are diuers wordes 
of artin the whole course of his booke proper to his 


* “De Magnete,” page 48. 

t+ ‘‘ Magneticall Advertisements or diuers pertinent 
obseruations and approued experiments concerning the 
natures and properties of the Load-stone. Very pleasant 
for knowledge, and most needfull for practice of trauelling, 
or framing of instruments fitt for Trauellers both by Sea 
and Land, London, Printed by Edward Griffin for 
Timothy Barlow, and are to be sold at his shop in Paul’s 
Vhurch Yard at the signe of Time, 1618,” 





subject, and fitt to the explication of his figures 
and diagrammes which cannot be understood with- 
out the helpe of mathematicks and good trauelling 
in the magneticall practice.” 

Archdeacon Barlowe was a great worker at 
magnetism himself, and his association with Dr. 
Gilbert is exceptionally interesting from the fact 
that the only known letter of Gilbert’s was written 
to him; and as it not only sets forth the nature 
and character of the man, but also shows the appre- 
ciation with which ‘‘ De Magnete” was received on 
the Continent, we print it in full. 


To the Worshipfull my good friend, Mr. William 
Barlowe, at Easton, by Winchester. 

Recommendations with many thanks for all your paines 
and courtesies, for your diligence and enquiring, and 
finding diuers good secrets. I pray proceede with double- 
capping your Load-stone you speake of, I shall bee glad to 
see you, as you write, as any man, I will haue any leisure, 
if it were a moneth, to conferre with you, you have shewed 
mee more—and brought more light than any man hath 
done. Sir,I willcommend youto my L. of Effingham, there 
is heerea wise learned man, a Secretary of Venice, he came 
sent by that State, and was honourably receiued by her 
Maiesty, he brought me a lattin letter from a Gentleman of 
Venice that is very well learned, whose name is Iohnnes 
Franciscus Sagredus, he is a great magneticall man, and 
writeth that hee hath conferred with divers learned men 
of Venice, and with the Readers of Padua, and reporteth 
wonderfull liking of my booke, you shall haue a coppy of 
the letter: Sir, pate Be to adioyne an appendix of six 
or eight sheets of paper to my booke after a while, Iam 
in hand with it of some new inuentions, and I would haue 
some of your experiments, in your name and inuention, 
put into it, if you please, that you may be knowen for an 
augmenter of that art. So for this time in haste I take 
my leaue the xiiy of February. 

Your very louing friend, 
W. GILBERT. 


It is somewhat unfortunate that Gilbert omitted 
the year from the date of this letter, but it was pro- 
bably about 1602, and for the following reasons ‘‘ De 
Magnete” was published some time during the year 
1600, so we can hardly suppose, in such times of slow 
and difficult travelling, the work could have been 
studied and commented on by the learned men of 
Venice and Padua before the following year, and it 
is also fairly certain that the promised appendix 
describing new inventions never was written, for 
Gilbert died in 1603, and although later editions of 
his book were published in Stettin, and in Frank- 
fort in 1628, 1629, 1633, and 1638, they did 
not contain the promised addition. Again it is 
fair to assume that the inventions referred to 
were the nautical instruments described in a 
curious old book by Gilbert’s friend, Thomas 
Blundeville, published in 1602, of which the follow- 
ing is the quaint and lengthy title: ‘‘The Theo- 
riques of the seuen Planets shewing their diuerse 
motions, and all other accidents called Passions 
thereunto belonging. Now more plainly set forth 
in our mother tongue by M. Blundewile, than 
euer they have been heretofore in any other tongue 
whatsveuer, and that with such pleasant demon- 
stratiue figures as every man that hath any skill in 
Arithmetick, may easily vnderstand the same. A 
booke most necessarie for all Gentlemen that are 
desirous to be skilfull in Astronomie, and for 
all Pilots and Sea men, or any others that loue to 
serue the Prince on the Sea, or by the Sea to travell 
into forraine Countries. There is also hereto 
added, The making, description and vse, of two most 
ingenious and necessarie Instruments for Sea men 
to find out thereby the latitude of any Place upon 
the Sea cr Land, in the darkest night that is arith- 
out the helpe of Sunne, Moone, or Starre, First 
inuented by M. Doctor Gilbert, a most excellent 
Philosopher, and one of the Ordinarie Physicians 
to her Maiestie; and now here plainely set downe 


in our mother tongue by Master Blundeuile. 
London, Printed by Adam Islip, 1602.” It is 


probable that the addition to ‘‘De Magnete” was 
abandoned by Gilbert on account of his new 
appointment as principal physician to the Queen, 
and the consequent increased demands upon his 
time, and he appears to have arranged with his 
friend to publish the two inventions in the above 
forthcoming book instead of doing so himself, for 
after describing the instruments ‘‘ Master Blund- 
euile” says, ‘‘ Both these Instruments I receiued 
not long since from my deare friend M. Doctor 
Gilbert, for the which I most heartely thanke him, 
the inuention of which Instruments deserueth more 
worthie commendation and praise, than I am able 
any way to yeeld, hoping that all Sea men will bee as 
thankefull to him as I am in heart and good will, 
for whose profit there was neuer inuented from the 
beginning of the world two such noble and neces- 








sarie Instruments as these are, and therefore 
worthie to be esteemed of all men accordingly.” 

Aswe have before pointed out, there were five 
editions of ‘‘De Magnete,” the first folio edition 
being published in London in 1600, three years 
before the author’s death. The next issue was in 
quarto published at Stettin in 1628, followed in the 
following year by a quarto published at Frankfort. 
The next was a second edition of the Stettin quarto 
in 1633, and this was followed by another Frank- 
fort copy in 1638. Gilbert’s other work, ‘‘De 
Mundo Nostro Sublunari Philosophia Nova,” was 
published in Amsterdam by his brother forty-eight 
years after the author’s death, from a manuscript 
which had been preserved in the library of Sir 
William Boswell. 

(To be continued.) 





NOTES. 
THe Exectric Licurine or TRAINS. 

At the eighth annual meeting of the Association 
of Railway and Telegraph Superintendents, held 
at Washington last month, Mr. Charles Selden, of 
the Baltimore and Ohio Railroad, read a paper 
giving some interesting details as to train lighting 
by electricity in America. Mr. Selden divides the 
various systems of accomplishing this under the 
following three heads : (1) Lighting by a dynamo 
combined with accumulators ; (2) lighting by 
dynamo alone ; and (3) lighting by accumulators 
alone. The first system is used by the Pullman 
Palace Car Company, who place the leads from 
the batteries along the roofs of the cars, the insu- 
lation of the wires being protected from abrasion by 
covering them with mouldings, the total cost of the 
wiring being about 100 dols. per car. The dynamo 
used is of the Erckmeyer type, driven direct by a 
Brotherhood engine, fitted to the same bedplate, 
the space occupied being but 3 ft. 6in. by 5 ft. 6 in, 
The dynamo is run at about 800 revolutions per 
minute, at which speed the potential difference at 
the brushes is 68 volts, the current in normal work- 
ing being about 60 ampéres ; at which output 120 
lamps distributed throughout the train can be easily 
fed. Steam for the engine is supplied from the 
locomotive through the same pipes as are used for 
the heating of the cars. Each car carries a battery 
of 32 secondary cells, which, when the dynamo is 
also at work, supply about 30 per cent. of the whole 
lighting current. The cells weigh about 1300 Ib. 
and cost about 288 dols. percar. The second sys- 
tem of lighting direct from the dynamo is not in 
use in America, though it is the method Mr. Selden 
seems most to favour on account of its low cost, 
The third system of lighting from charged accumu- 
lators, which are replaced at terminal stations, is 
in use on the Boston and Albany, and also on the 
Pennsylvania Railroad, where the cells number 12 
per car. The lamps used are 16 candle-power 23-volt 
lamps, but the light is said to be unsatisfactory, 


Tue Removat or Rock UNDER WATER. 

The deepening and widening of the Suez Canal 
was a problem in some respects entirely novel. 
The soft, sandy, or clayey parts of the bed were of 
course easily dealt with by ordinary dredging, but 
the hard rock met with near Chalouf was another 
matter, as dredging such a material was out of the 
question, and blasting could not be adopted as it 
would interrupt the traffic of the canal. Under 
these conditions the Suez Canal Company deter- 
mined to try the method invented by Mr. Henry 
Lobnitz, of Renfrew, in which the rock is broken 
up by a series of stamps, fitted with cutting edges 
at their lower ends, and afterwards removed by 
dredging. In May, 1888, the Derocheuse, a 
machine constructed on these principles by Messrs. 
Lobnitz, was put to work on this rock, and the 
results obtained have been set forth in a recent 
paper by Mr. Frederick Lobnitz, published in the 
Minutes of the Institution of Civil Engineers. 
The rock was from 5 ft. to 10 ft. thick, and 
a strip about 20 yards wide and 200 yards long 
had to be removed. The cutter stamps, each of 
which weighed 4 tons, and was allowed to fall 6 ft., 
rapidly broke up the rock into fragments ranging 
up to 14 tons in weight. Pieces of this weight, 
however, could not be removed by the dredger, and 
their removal by means of a crane and divers was 
found expensive, so it was determined to try if 
smaller fragments could not be secured by setting 
the cutters to work well from the face of the rock. 
This plan was successful, and the rock, being broken 
up into fragments easily dealt with by the dredger, 
30 cubic yards of material were removed per 
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hour. From the experience here gained Mr. 
Lobnitz states that the cost of removal by this 
system can be put down at 5s. per cubic yard. A 
curious fact is that the cutters are self-sharpening. 
This is secured by the steel of which they are made 
being soft outside and harder within. Blocks of 
15 tons weight have been broken off by the 
machine. 
ELEVATED RAILROADS IN New York. 

The gross revenue of the Manhattan Elevated 
Railroad Company for the financial year ending 
September 30, 1889, was 9,080,881 dols., as com- 
pared with 8,673,871 dols. in 1887-8, 8,102,662 dols. 
in 1886-7, and 7,426,216 dols. in 1885-6. It will be 
observed that the revenue of the undertaking is 
progressively increasing year by year. On the 
other hand, the working expenses have also ex- 
perienced a rapid increase, having risen from 
3,960,191 dols. in 1885-6 to 4,970,450 dols. in 
1886-7, 5,201,050 dols. in 1887-8, and 5,422,394 dols. 
in 1888-9. The net earnings came out at 3,658,487 
dols. in 1888-9, as compared with 3,472,821 dols. 
in 1887-8, 3,132,212 dols. in 1886-7, and 3,466,024 
dols. in 1885-6. After providing for fixed charges, 
the directors distributed 1,430,000 dols. in divi- 
dends in 1888-9, as compared with 1,300,000 dols. 
in 1887-8, 1,560,000 dols. in 1886-7, and 1,560,000 
dols. in 1885-6. The general principle upon which 
the system is worked is the issuing tickets at the 
uniform fare of five cents, irrespective of the 
distance travelled. It would appear, however, 
that some season tickets are also issued. The 
number of passengers carried in 1888-9 was 
179,497,433 ; in 1883-4 the corresponding number 
was 96,702,620, and in 1878-9, 46,045,181. The 
revenue of the company has been marching on with 
remarkable regularity during the whole of the past 
decade. In 1879-80 it amounted to 4,612,976 dols. ; 
in 1880-1, to 5,311,076 dols. ; in 1881-2, to 5,973,633 
dols.; in 1882-3, to 6,386,506 dols.; in 1883-4, to 
6,723,832 dols.; in 1884-5, to 7,000,566 dols.; in 
1885-6, to 7,426,216 dols.; in 1886-7, to 8,102,662 
dols.; in 1887-8, to 8,673,871 dols.; and in 1888-9, 
to 9,080,881 dols. The aggregate of 179,497,433 
representing the passenger movement of 1888-9 
may be sub-divided as follows: Second Avenue, 
33,111,925; Third Avenue, 69,924,730; Sixth 
Avenue, 58,329,410; and Ninth Avenue, 18,131,368. 
The amount expended in the construction of the 
line and its equipment stood at the close of Sep- 
tember, 1889, at 14,014,000 dols. 


Hercuies STREET-CLEANSING MAcHINE, 

The Hercules sweeping machine, the invention 
of Mr. Henshell, was exhibited in action in the 
Strand, London, yesterday afternoon. It is a com- 
bination of a water cart and circular squegee. The 
water is contained in a cylindrical wrought-iron 
tank carried on three wheels. Two of these wheels 
run on an axle, while the third, and hind wheel, is 
carried in a frame like that of a castor. The water 
is delivered by a perforated tube, which directs it on 
to the roadway in fine jets, the object of which is to 
combine with the mud, and loosen it. Behind the 
jets is a rotary brush, set at an angle to the road- 
way, and formed of short pieces of rubber arranged 
in a screwlike manner. These rubber pieces brush 
or rub the roadway and deliver the mud sideways 
towards the gutter, leaving it quite clean. The 
brush is driven by gearing from one of the travelling 
wheels. A practical trial was made with two ma- 
chines in King William-street, and also in Adam- 
street, Adelphi. The first was on wood pavement 
and the second on asphalt. Two machines were 
used, and in four traverses, two up and two down 
the street, they left the surface perfectly clean. 
Before they commenced it was covered with a 
tenacious slippery mud, which made it very 
difficult to cross on foot, and quite dangerous for 
horses. After they had passed there was perfect 
foothold both for pedestrians and horses. It is 
stated that the india-rubber brushes will last for 
six months’ constant work, and that they can be 
renewed for a moderate sum. Some such ap- 
pliance is urgently needed in London and in our 
large towns. The state of our crowded streets is a 
crying disgrace to the authorities, and ought to 
be remedied at once. At present it is im- 
possible to walk along them without being 
splashed from head to foot, and nothing is 
done during the daytime to remedy their con- 
dition. The Hercules machine can do its work 
among the ordinary traffic, and a few of them would 
completely change the appearance of our leading 
thoroughfares. In the summer they can both lay 





and collect the dust into the gutters, while in winter, 
by the use of salt water, they can melt the snow, 
and flush it down the sewers. It is a disgrace to 
our vestries that nothing should yet have been done 
to remedy the abominable condition of our leading 
thoroughfares. The machine is being introduced 
into this country by Mr. A. Mendelssohn, of 17, 
Silk-street, E.C. 


Tue DETERIORATION OF ExLEcTRICAL ConpucTors. 

In an interesting communication to La Lumiére 
Electrique, M. Firmin Larroque gives an account of 
some of his observations on the deterioration of 
copper conductors by the long-continued passage 
of strong currents of electricity through them. His 
attention seems to have been first called to the 
question in 1884, when he examined the electrical 
and mechanical properties of some pieces of electric 
lighting cables that had been in use for some years. 
One specimen—a portion of a cable which had con- 
veyed electricity to a lighthouse lantern for a period 
of twenty years—gave very striking results. It 
was extremely brittle, and broke in fragments under 
the hammer, whilst its fractured surface resembled 
in all particulars that of electrolytic copper. The 
current through this cable had not been in any 
way excessive, nor had it been subjected to any 
heavy mechanical straining. Similar though less 
marked results were obtained with other cables, 
which had been in use for shorter spaces of time. 
The currents in all these cases were direct, but a 
portion of the secondary circuit of a small Rumkorft 
coil, for many years employed in igniting the gas of 
a Lenoir gas engine, gave M. Larroque an oppor- 
tunity of examining the effects produced by an 
alternating current. This coil had become very 
brittle, and broke up during the process of 
unwinding ; its electrical resistance, moreover, had 
increased about 31 per cent. during the years it had 
been in use. M. Larroque then determined to 
make some systematic experiments on this subject. 
He endeavoured in the first place to determine 
whether the long-continued passage of a powerful 
current of electricity caused any expansion of the 
wire, and secondly whether and in what degree it 
altered the elastic properties of the material. For 
each experiment nine pieces of copper ribbon 
10 mm. broad and .3 mm. thick, were provided, 
and for the second of the experiments, each speci- 
men was bent into a zig-zag of 80 bends. One 
end of the zig-zag was attached to a rigid support, 
and from the other a weight of 10 grammes was 
hung. Some of the specimens were hard-drawn 
copper, and the others were made from the annealed 
metal, Through seven of the nine specimens a 
current, in some cases alternating, in the others 
direct, and ranging in different cases from .5 to 2 
amperes was passed, whilst the other two speci- 
mens, one of which was hard-drawn and the other 
annealed, were kept as standards, so as to eliminate 
any changes arising from causes unconnected with 
the passage of an electric current. Should the 
elasticity of the specimens be altered by the cur- 
rent, the position of the 10-gramme weight would of 
course vary correspondingly, and means were taken 
for the accurate estimation of such changes. During 
the first nine months of the four years overwhich the 
experiments have been prolonged, the observations 
showed a want of uniformity, but since then have 
been very regular, and the results now published 
show that the elastic properties of the wires have 
been very considerably changed. This variation 
takes place the more rapidly with strong than with 
weak currents, and with alternating than with direct. 


Tue DistrispuTion oF Navat Contracts. 

During the past three or four months the British 
Admiralty have signed the mandates for the con- 
struction of additions to the Navy involving 16} 
millions sterling, and of this nearly 11 millions 
have been given out in contracts to private firms, 
the vessels for the remainder of the sum being 
ordered from the Royal Dockyards. The new ships 
are all in connection with the extensive programme 
adepted in the last session of Parliament. At that 
time Lord George Hamilton stated that it was the 
desire of the Naval Lords to divide the work as 
widely as possible, and this has been carried out 
very equitably. Basing our estimates on data which 
we have got from some of the tenders for the work, 
we are able to give a pretty fair approximation of 
the value of the contracts located in the different dis- 
tricts. The Clyde comes first with 3,260,0001., 
while the Tyne makes a close second with 3,186,000/. 
The Thames builders and engineers are credited 
with slightly over 3,000,V00/., the Mersey with about 








1,000,000/., Hull and Barrow with about 660,000/. 
each. This gives a total of 10,786,000/., which 
should give a good fillip to industries in the various 
localities. Birmingham profits to a considerable 
extent also, and Sheftield for the armament and 
heavy castings. The Admiralty have arranged for 
laying down four battle-ships, two of which will be 
built at Pembroke, and will be named Renown and 
Repulse, anda third, the Royal Sovereign, at Ports- 
mouth. They are also to build one second-class 
battle-ship, three first-class cruisers, two second-class 
cruisers, and several torpedo boats, &c. The quota 
of the work to the Clyde includes a first-class iron- 
clad to be built by Messrs. Thomson, Clydebank, a 
first-class cruiser by Messrs. Napier, Govan ; three 
second-class cruisers by the London and Glasgow 
Shipbuilding and Engineering Company, and three 
by Messrs. Thomson ; two sets of twin screw engines 
by the Fairfield Company, for first-class cruisers 
building in the Royal Dockyards; while the 
Greenock Foundry Company construct new engines 
for the Hercules. On the Tyne two ironclads 
will be built by Messrs. Palmer, at Jarrow, and 
three second-class cruisers, while at Elswick two 
of the latter type of ships will be built, and Messrs. 
Stephenson build the hull of a third, which is 
to be engined by Messrs. Hawthorn, Leslie, and Co. 
In London the engines for the Elswick cruisers will 
be constructed, as well as those for the four battle- 
ships building in the Royal Dockyards. Messrs. 
Samuda Brothers build two second-class cruisers 
and the engines will be constructed in London also. 
The Thames Iron Company have a first-class cruiser 
and Humphrys, Tennant, and Co. supply the pro- 
pelling machinery. The work on the Mersey is con- 
fined to one battle-ship to Messrs. Laird, and that 
at Barrow to three second-class cruisers, while the 
Earle Company at Hull will contribute a complete 
first-class cruiser, and the engines for another laid 
down in the Royal yards. Ireland may have a 
grievance in being left out, but probably had the 
famous builders there been particularly desirous 
they would have got a share equal to the import- 
ance they occupy on the list of private builders. 
Evidently they are satisfied with the very extensive 
work for the mercantile navy, with which they are 
being entrusted. 


WEsTERN Union TELEGRAPH COMPANY. 


This great American company is the most won- 
derful telegraphic organisation in the world, and 
it is becoming, also, more wonderful every year. 
The progress of the Western Union during the 
last two decades has been something marvellous. 
In 1868-9 it owned 52,099 miles of poles, 104,584 
miles of wire, and 3607 offices. The number of 
messages forwarded by the company during the 
year was 7,934,933, the revenue collected was 
7,316,918 dols., and the profit realised was 
2,748,801 dols. In 1878-9 the distance covered by 
poles had increased to 82,987 miles, the length of 
wire stretched to 211,566 miles, and the number 
of offices worked to 8534. The number of mes- 
sages transmitted by the company in 1878-9 was 
25,070,106, the revenue collected was 10,960,640 
dols., and the profit realised was 4,800,440 dols. 
In 1883-4 the distance covered by poles had 
further increased to 145,037 miles, and the 
length of wire stretched to 450,571 miles, and 
the number of offices worked to 13,761. The 
number of messages transmitted by the company in 
1883-4 was 42,076,226, the revenue collected was 
19,632,939 dols., and the profit realised was 
6,610,435 dols. In 1888-9, the distance covered by 
poles had further increased to 178,754 miles, the 
length of wire stretched to 647,697 miles, and the 
number of offices worked to 18,470. The number 
of messages transmitted in 1888-9 was 54,108,326, 
while the revenue collected was 20,783,194 dols., 
and the profit realised 6,218,041 dols. The com- 
pany has been exposed to severe competition, and 
although the number of messages transmitted 
during the last twenty years has steadily increased 
year by year, the revenue and profits have been 
subject to some checks and disappointments. The 
increase inthe number of messages transmitted has 
advanced much more rapidly in some periods than in 
others; but it has never been absolutely arrested. 
The total rose from 42,076,226 telegrams in 
1883-4, to 42,096, 583telegrams in 1884-5, 43,289,807 
telegrams in 1885-6, 47,394,530 telegrams in 1886-7, 
51,463,955 telegrams in 1887-8, and 54,108,326 
telegrams in 1888-9. The revenue collected expe- 
rienced a slight decline in 1869-70, but it grew 
steadily until 1872-3. Another check was expe- 
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rienced in 1873-4, but 1874-5 and 1875-6 were both 
progressive years. Another recoil took place in 
1876-7, but in 1877-8 the figures began to expand 
again. In 1884-5 there was once more a falling off, 
which continued until 1885-6. Since then the 
course of the company’s revenue has been again 
upward, and the maximum was attained in 1888-9. 

he profits realised reached their maximum in 1882-3, 
when they stood at 7,660,349dols. Competition then 
began to tell, and in 1883-4 there was a fall to 
6,610,435 dols. ; in 1884-5 to 5,700,924 dols. ; and 
in 1885-6 to 3,919,855 dols. A recovery began to 
be observed in 1886-7, the profits for that year being 
4,037,281 dols. In 1887-8 there was a further rally 
to 5,070,571 dols., which was carried, again, to 
6,218,041 dols. in 1888-9. In the course of the 
financial year ending June 30, 1889, the company 
issued additional bonds to the extent of 5,361,000 
dols. in exchange for a corresponding amount of 
capital stock and bonds of the New York Mutual 
(formerly Mutual Union) Telegraph Company. The 
Western Union has grown to its present import- 
ance by successive amalgamations, and it appears 
to be still pursuing its policy of steady and con- 
tinuous absorption. The property of the company 
has also been largely improved and extended at the 
cost of revenue. In 1888-9, 7379 miles of addi- 
tional line and 31,449 miles of wire were esta- 
blished, while 1229 additional offices were equipped. 
The expenditure incurred for these extensions was 
1,141,010 dols., which was provided for out of the 
surplus revenue of the company, after the payment 
of 4 reasonably good dividend upon its capital 
stock. 





SHIPBUILDING AND MARINE 
INGINEERING IN 1889. 
No. I.—Scornanp. 

Tut shipbuilding and engineering trades in the 
United Kingdom during the passing year have been 
pe sarge busy, and the production does not fall 
far short of the aggregate tonnage turned out in the 
great years of prosperity, 1882-83. Several causes 
contributed towards this condition, The 7% Led 
trade has been very active, substantial dividends being 
earned by almost all vessels, the ocean tramp sharing 
as liberally as the regular liner, sometimes more so. 
Freights have been at remunerative rates, both out- 
ale and homewards having a turn. Indeed, not 
since 1881 and 1882 has the shipowner had such pro- 
sperity, but it is very doubtful as to whether it will be 
of long duration. The large number of ordinary cargo- 
carrying steamers constructed this year must, in the 
ordinary course of events, tend to overrun the market. 
The year has undoubtedly been remarkable for the 
enormous preponderance of steam tonnage over sailing 
ships, the percentage being in all districts greater than 
in any previous year. But after all the shipbuilder 
has no concern with the effect of such extensive build- 
ing—the owner is quite able to attend to that—and 
he is therefore pleased to serve his client. Nor does 
the artisan care. He, more than any other, has 
prospered by the activity. The contract price of 
vessels has advanced on an average 30 per cent., 
but this has been almost entirely absorbed by the 
increased cost of material—steel, iron, timber, &c.— 
and the ‘“‘ rises” in the wages of the men. One fact 
which deserves a passing reference is, that serious dis- 
putes have been comparatively few and the ‘‘ strikes ” 
unimportant. By the formation of a national federa- 
tion of i aon and engineers, with the desire of 
meeting the men amicably and discussing with due 
deliberation all questions affecting both parties, 
settlements by mutual concessions were made, and in 
many cases strikes thereby obviated and in others made 
of short duration. It is to be hoped that this will long 
continue. It is not only the most sensible procedure, 
but the most profitable to all concerned. 

The total production of Scotland is 394,722 tons, 
against 310,084 tons in 1888, 269,267 tons in 1887, 
while in 1883 the total was 474,612 tons, but in the 
intervening years the total was not so high as in the 
current year. f 

From the Clyde there were launched during the year 
249 vessels, exclusive of small craft, of an aggregate 
tonnage of 334,801 tons, whereas last year there were 
324 vessels constructed, representing 278,970 tons. 
The preponderance of steamers over sailing ships is 
indicated by the fact that only 44 ships were con- 
structed of a total of 80,946 tons, 205 steamers of 
253,374 tons, and small craft of 481 tons. Last year 
the ships aggregated 51,187 tons, and the steamers 
227,783 tons, while in 1887 the proportions were 37,525 
tons ships, to 147,537 tons steamers. The total pro- 
duction on the Clyde for the year is the largest since 
the three years of prosperity which faded away 
towards the close of 1883. 1887 had about 150,000 
less to credit, and 1884 had 38,000 less. The 


annual production in the score of years preceding 


Practically all the vessels were built of steel, or, to be 


was exceptional, now one does not marvel to read of 
ships nearly double that size, and at present there is 
building on the Clyde a five-masted vessel to carry 
about 5000 tons deadweight. In this competition as 
to who will have the largest ship, the well-known firm 
of Messrs. Ant. Dan Bordes and Son, has taken a 
leading part, and this year they have added to their fleet 
sonscien mee of 3200 tons. Port-Glasgow buildershave 
devoted much attention to the construction of sailing 
ships, and lately the necessity of having larger cranes 
to cope with the large masts, is becoming evident and 
must soon be met by the harbour authorities. Ten of 
the vessels built were over 4000 tons, being one more 
than last year. Between 3000 and 4000 tons, there 
were twenty-four vessels, exactly double last year 
and quadruple the number in 1887. Within the next 
thousand in the scale are included forty-one vessels, 
against thirty-four last year and twenty-one in 1887. 
Forty of the vessels were between 2000 and 1000, 
against thirty-nine last year, and where the vessels 
are smaller in size there is a decrease this year. 
In view of the large number of vessels built on the 
Clyde for foreign owners it is interesting to note the 
proportions taken by the various countries ; we do not 
include vessels owned at home, although employed 
exclusively abroad. Germany tops the list with 
fourteen vessels. The total tonnage is 42,428 against 
11,725 tons last year. Portugal makes a distant 
second with six vessels of 16,018 tons. Australasia has 
taken seven steamers of 11,316 tons ; Spain five vessels 
of 9195 tons, as compared with 13,000 tons in 1888 ; 
France several sailing ships for Messrs. Bordes, &c., 
6314 tons against 4446 tons; Belgium one of 7116 
tons, as compared with 2200 tons ; South America four- 
teen of 5187 tons as against 3000 tons ; Japan two 
vessels 3948 tons against 5500 tons ; China two of 2878 
tons ; Canada four of 2666 tons against 7150 tons ; 
United States one of 2361 tons ; South Africa two 
vessels of 550 tons ; India and other countries fourteen 
vessels of 11,595 tons. The total is therefore eighty 
vessels of 115,272 tons—about one-third the total 
production of the year, which is a pretty fair propor- 
tion. Following the same lines we find that owners 
in Glasgow and the Clyde ports contributed another 
third, the number of vessels built being sixty-five, and 
the tonnage 103,273 tons, against 74,000 tons last year, 
of the total for this year. Greenock takes credit for 
six vessels of 13,018 tons, leaving her large city neigh- 
bour a portion of about 80,000 tons. Of the remaining 
third London owns twenty vessels of 44,598 tons, 
against 33,200 tons last year; Liverpool nineteen 
vessels of 43,975 tons, as compared with 66,200 tons ; 
and Dundee two vessels of 2704 tons; while the 
British Navy paid for four vessels aggregating 6810 
tons. 
The marine engineers constructed engines for all 
the vessels they built, and for many vessels launched 
at other ports. Firms who combine the work 
of shipbuilders and engineers, made machinery 
which collectively makes up 203,506 indicated horse- 
wer, whereas last year the engines, which num- 
pered 160, indicated in all 172,160 horse - power. 
But independent works — that is to say, firms 
who do not themselves build ships—constructed for 
Clyde-built vessels 114 sets of engines of a combined 
indicated horse-power of 67,496. This makes engines 
of 271,002 indicated horse-power for the steamers built 
on the Clyde and totalling 248,435 tons. In addition, 
however, these separate firms produced engines for 
— vessels built at other ports, the total indi- 
cated horse-power being 19,880, and in the case of ten 
steamers compound engines were converted to triple-ex- 
nsion, theindicated horse-power of these being 15,275. 
Tn all, these firms constructed 148 engines of 102,651 
indicated horse-power, against 184 engines of 98,305 
in 1888, and 77 engines of 53,470 indicated horse- 
power in 1887. ‘The total production of engines on 
the Clyde is therefore represented by 249 sets, aggre- 
ting 306,157 indicated horse-power, against 316 sets 
of 258,465 indicated horse-power last year, and 159 
sets of 198,000 indicated horse-power in 1887. Of the 
engines built in the west of Scotland five of 8200 indi- 
cated horse-power were for Belfast-built ships, nine of 
5400 indicated horse-power for Tyne steamers, six of 
3600 indicated horse-power for Grangemouth and 


the ‘‘boom” to which reference has been made. | engineering firms who do not build ships: 


than half the output in the past year, which may | haven, one of 1000 indicated horse-power for Cardiff, 
also be a as the case with the average] and one of 850 indicated horse-power for Dundee. 


The following Table shows the production of the 








precise, 209 were of steel of 325,738 tons; 19 of iron, | 1889. 1888. 
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283,301 tons in the end of 1888, 226,710 tons in 1887, - —_ : 
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* in addition to engines for vessels launched by the firm. 
(To be continued.) 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 5, 1889. 

TuHeE business for the past week has been of very 
restricted proportions. Prices are higher than large 
buyers feel can be maintained. No. 1 foundry is 
19 dols. to 19.50 dols. ; No. 2, 18 dols. to 18.50 dols ; 
forge, 17 dols. to 18 dols.; Bessemer, 2) dols. to 
21.50 dols. ; muck bars, 30 dols. ; steel rails, 35 dols. ; 
iron rails, 26 dols.; cargo scrap, 24 dols. Bridge 
pe, 2} cents; beams and channels, 3.10 cents; 

illets, 35 dols.; bar iron, 2 cents. Merchant steel 
demand is very active. Theiron market is strong and 
steady in the Southern States, where furnace managers 
are sold three months ahead at least, and in some few 
cases six to nine months. The various iron and steel 
trade associations are to hold meetings this month to 
consider trade prospects and prices for the coming 
year. 
Railroad companies are generally short of cars and 
engines. The rush of trafficcontinues. Railroad pro- 
moting is heard of in every quarter. Machine con- 
struction is occupying the full capacity of all manu- 
facturing establishments. 
The weekly pig iron production is 170,000 tons. 
Coal production is restricted. Lake navigation has 
about closed. The winter will be an extremely active 
one in bridge building. 





THE ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly meeting of this Society was held 
on Wednesday evening, the 18th inst., at the Institution 
of Civil Engineers, Dr. W. Marcet, F.R.S., President, 
in the chair. Thirty-nine new Fellows were elected. 
The following papers were read : 

1. ‘‘ Report of the Wind Force Committee on the Factor 
of the Kew Pattern Robinson Anemometer.”—This has been 
drawn up by Mr. W. H. Dines, who has made a large 
number of experiments with various anemometers on the 
whirling machine at Hersham. Twelve of these were 
made with the friction of the Kew anemometer artificially 
increased, seven with a variable velocity, and fourteen 
with the plane of the cups inclined at an angle in 
the direction of motion. In wg the results, the 
following points are taken into consideration, viz., the 
possibility of the existence of induced eddies, the effect 
of the increased friction due to the centrifugal force and 

roscopic action, and the action of the natural wind. 

he conclusion that the instrument is greatly affected 
by the variability of the wind to which it is exposed seems 
to be irresistible, and if so, the exact value of the factor 
must depend upon the nature of the wind as well as upon the 
mean velocity. There is evidence to show that during a 
gale the variations of velocity are sometimes of great 
extent and frequency, and there can be but little doubt 
that in such a case the factor is less than 2.15. The one 
point which does seem clear is that for anemometers of 
the Kew pattern the value 3 is far too high, and conse- 
quently that the registered wind velocities are consider- 
ably in excess of the true amount. 

2. ‘On Testing Anemometers,” by Mr. W. H. Dines, 
B.A. The author describes the various methods employed 
in the testing of anemometers, points out the difficulties 
that have be encountered, and explains how they can 
be overcome. 

3. ‘On the -— ~*~ of the Riviera,” by Mr. G. J. 
Symons, F.R.S. The author has collected all the avail- 
able information respecting rainfall in this district, which 
is very scanty. He believes that the total annual fall 
along the Riviera from Cannes to San Remo is about 
31 in., and that any difference between the several towns 
has yet to be proved. 

tg rt on the Phenological Observations for 1889,” 
by Mr. E. Mawley. This is a discussion of observations 
on the flowering of gear the ai ance of insects, the 
song and nesting of birds, &c. Taken as a whole 1889 








totals in the intervening years were little more 
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was an unusually gay and bountiful year. 





























Dec. 20, 1889. | 


ENGINEERING. 


721 








THE RED STAR LINER ‘“ WAESLAND.” 

Tue Red Star Line has lately shown an enterprising 
spirit, both in adding to their fleet large and speedy 
vessels, and in renovating and re-engining existing 
steamers, and thereby bringing them up to the present 
high standard of first-class Atlantic liners. The 
Waesland is the most recent case in point. This 
vessel is a great favourite with voyagers from Antwerp 
to America. She was built many years ago by Messrs. 
James and George Thomson on the Clyde, and was 
noted for the beauty of her outline and the symmetry 
of her proportions. She was then 358 ft. long, and 
had engines of 2800 indicated horse-power. She 
steamed 13 knots an hour atsea, on a coal consumption 
of 90 tons per day, and in her time was numbered 
among the fastest boats, her passage record from New 
York to Queenstown being about eight days. In the 
matter of internal division she was well designed. In 
1885 the vessel was lengthened, being made 435 ft. 
long, 41 ft. broad, and 29 ft. 9 in. deep., or 34 ft. 9 in. 
over all. Messrs. John and James Thomson then 
constructed new compound engines, with cylinders 
48 in. and 86 in. in diameter and 54 in. stroke. The 
heating surface was 6728 square feet, the grate area 
250 square feet, and the condensing surface 4074 
square feet. 

The same firm have now triple - compounded the 
engines by adding a high-pressure cylinder of 32 in. 
diameter, while the measurement of the other two, 
48 in. and 86 in., and the piston stroke 4 ft. 6 in., 
remains the same. New boilers have been con- 
structed and fitted on board. These are double- 
ended, two in number, and each measures 15 ft. 
in diameter and 17 ft. 6 in. long. The pressure is 
160 lb. to the square inch, double what it was in the 
case of the compound engines. The grate area is 240 
square feet, there being 12 furnaces of 40 in. dia- 
meter, and the heating surface is 9296 square feet. 
This gives an increase of 2568 square feet of heating 
surface, and a decrease of 10 square feet of grate 
surface. 

The vessel has been fitted with a complete installa- 
tion of electric light by Messrs. J. H. Holmes and Co., 
Newcastle, i. nd and Glasgow, and under the 
supervision of Mr. R. D. Smillie, Glasgow, who, by 
the way, has been responsible for the fitting of fifty 
steamers. The generating plant is of the most im- 
proved description, consisting of a 15 L ‘‘Castle” 
dynamo and vertical engine, running at the excep- 
tionally slow speed of 212 revolutions per minute, an 
advantage which will be duly appreciated by ship- 
owners and others interested in electric lighting. 

The dynamo is constructed on the slow - speed 
direct-coupled system, and the plant is designed to 
give an output of 105 volts, 130 ampéres, at 212 revo- 
lutions, The arrangement is such that every part is 
of easy access and soon understood by the ordinary 
marine engineer. 

The engine is specially designed, having large wear- 
ing parts and balanced crank. The lubrication is 
arranged to require a minimum of attention when run- 
ning continuously. The armature, of improved Gramme 
type, is built up of iron rings of thin Swedish sheet, in- 
sulated from each other, and wound with a rectangular 
conductor, composed of laminated copper strip. The 
commutator is of hard drawn copper, and has an extra 
large collecting surface. The collecting brushes are 
made of copper gauze, specially lubricated and ar 
ranged with a spring pressure, maintained by the 


brush-holders, which have a parallel thrust, and | q 


thereby have the important advantage of not altering 
the angle of contact through wear. The dynamo 
bearing is fitted with a long phosphor-bronze bush, 
supported so as to automatically lien itself in line 
with the engine bearings. The lubricators are sight- 
feed, which secures continuous lubrication of a definite 
quantity. Soft wrought-iron bars, of large diameter 
and carefully annealed, compose the field magnets. 
The yoke is of cast iron, but of large cross-section, to 
prevent throttling. The polar extensions for the 
armature are cast-iron sleeves fitted on the magnet 
bars, and the yoke is so arranged that the field mag- 
nets may be separated by taking out the bolts which 
clamp the yoke together without interfering at all 
with the connections, so that the armature may be 
removed sideways. This machine is so perfectly com- 
pensated that it does not vary in the electrical 
pressure more than 2 per cent. throughout the entire 
range of | 

There are over 200 lights in the installation. The 
fittings in the first-class apartments, saloons, &c., are 
electro-plated and of handsome design ; the second- 
class are bronzed. All the emigrant and crew accom- 
modation, as well as the engine-room, stoke-hole 
tunnel, &c., are wired with armoured cable, which is 
practically indestructible. The fittings generally are 
of a special description, and constructed to withstand 
the rough usage they may be subjected to in such 
position. In the parts of the ship which are occa- 
sionally filled with cargo the fittings are portable 
and removable. Portable lights with strong brass 
sockets are fitted in the engine-room, while the 








cabins of the chief officers are fitted with electro- 
plated portable table lights, as is also the chart- 
room. 





RAFFARD’S ELASTIC COUPLING. 

In several electrical installations on the Champ de 
Mars in which the shaft of the dynamo is coupled 
direct to that of the motor, the transmission of the 
driving power is effected by means of an elastic coup- 
ling, invented by Mr. N. J. Raffard, consulting 
engineer to MM. Breguet. There are eight different 
examples of this coupling shown in the Exhibition ; 
two of them are at the stand of MM. Lecouteux and 
Garnier, transmitting power from a 25 and a 70 horse- 

wer engine at a speed of 300 revolutions ; two are 
shown by MM. Cuenod and Sautter, each of 80 horse- 
power, and two are shown by the Maison Breguet, 
one of which transmits 35 horse-power at 350 revolu- 
tions, and the other 200 horse-power at 200 revolu- 
tions. The inventor also exhibits a small installation 
of 15 horse-power working at a speed of 1000 revolu- 
tions per minute. The illustrations, Figs. 1 and 2, page 
722, show one of the most ordinary forms of this coupl- 
ing, which consists as will be seen of two discs, one on 
the engine shaft and the other on the spindle of the 
dynamo ; from the inner side of each of these discs 
projects, as will be seen, a series of pins at equal dis- 
tances apart around the whole circumference of the 
disc, the series on one disc being, however, placed 
nearer the centre than that of the other. Turning 
freely on each of these pins is a sleeve of the form 
shown in the section. The pins of one series are con- 
nected to the corresponding ones of the other by 
rubber bands, the collective strength of which is ample 
to transmit the power required, although the strain 
upon each of the rings is comparatively insignificant ; 
should, however, a breakdown occur from any cause, 
either in the engine or the dynamo, rupture takes place 
in the weakest part of the system—that is to say, in the 
rings—without any other portion of themechanism being 
injured, while the broken rings can be replaced in a 
very short time and at nomimal expense. This method 
of coupling has been found to work so satisfactorily that 
it has been applied on a considerable number of French 
warships, as well as to many vessels in the fleet of the 
Compagnie Générale Transatlantique. The arrange- 
ment is specially adapted for high-speed engines and 
in such cases where the diameter of the discs is con- 
siderable ; but if a low-speed transmission is required, 
and especially where the diameter of the coupling is 
limited to small dimensions, the form shown in Figs. 3 
and 4 is found preferable. This consists of a cast-iron 
disc B mounted on the engine shaft, and having 
secured to its circumference a wrought drum §; on 
the other shaft is secured the pulley B' also made 
with a wrought-iron drum S'. On the inner side of 
the outer drum and around the outer side of the inner 
one are small brackets C and C', which contain bear- 
ings for a series of pins as shown in the illustrations. 
These pins are connected by rubber bands in the same 
manner as described in the first arrangement, except- 
ing that in this instance there are three rows of elastic 
links connecting the two parts of the coupling to- 
gether. 








FORMULAS FOR MODEL EXPERIMENTS. 
To THE EpIToR OF ENGINEERING. 

Sir,—Mr. Vogt states that he remembers my experi- 
ments, published in ENGINEERING several years ago, but 
oes not remember anything about rarefaction. The 
following is a quotation from the article in question : 

‘The action of the current upon the upper surface is 
very curious. The air is deflected upwards by the forward 
part of the surface, and a partial vacuum is formed on 
the after part. This vacuum commences even before the 
highest point of the curve is reached.” 

erhaps Mr. Vogt will admit that the terms “ partial 
vacuum ” and “ rarefaction” are synonymous. 

Mr. Vogt states that ‘‘in the case of a close-kauled sail 
the rarefaction is caused by suction.” Now, of course 
nearly everybody knows that there is no such thing as 
suction. The partial vacuum, or rarefaction, is caused 
by the current of air rushing past the luff of the sail and 
rubbing into motion, and carrying away with it the par- 
ticles of air to leeward of the sail. 

Mr. Vogt advises me to dive deeper into the theory of 
propulsion; but I beg to be excused, for fear I should 
propound some impracticable scheme; so I will content 
myself by mentioning some well-known facts connected 
with the subject. ’ 

With regard to the efficiency of propelling arrange- 
ments, the plan of hauling upon a chain or rope stands at 
the head of the list, because the boat, having the earth 
as an abutment, there is no slip. At the other end of the 
list_ is the hydraulic system, where small jets, issuing at 
a high velocity, are used. 

In this case the water issuing from the nozzles forms 
the abutment. The weight of water acted upon in any 
given time, compared with the reaction, or thrust, 1s 
small; therefore the slip is high and the efficiency low. 
As the size of the nozzles, and therefore the weight of 
water acted upon, is increased, so the efficiency rises. 

In the case of two screw steamers of equal power, one 
designed for a speed of ten, the other for a speed of 
twenty miles per hour, for the fast boat a much smaller 





propeller would suffice, because the propeller would act 
upon a very long and heavy column of water in a given 


time. 

We will now compare the above facts with what Mr. 
Vogt proposes to accomplish—viz., to propel a ship of 
1000 tons at a low speed by means of two revolving sails, 
Now this is work that a propeller working in air is not suit- 
able for. 

For Mr. Vogt’s purpose the heaviest available fluid 
should be emp coed as the abutment, and the greatest 
possible weight of it should be acted upon in a given time, 
in order that the horse-power of the shaft should fairly 
approach the horse-power of the pistons. 

f Mr. Vogt had proposed to propel an express train by 
means of a propeller working in air, there might have 
been something in it. The great speed of transition would 
have given the propeller a chance, but even then the 
efficiency would be some distance behind that obtained 
by using the earth as an abutment for the driving- 
wheels to act against. 

No doubt the use of propellers working in air will at 
some future time become general, but they will only be 
used to propel machines through the air at a high speed. 
When I say high speed I do not mean 400 ft. per second, 
where, according to Mr. be ae imagination, ‘‘ the resist- 
ance commences to vary with the cube of the speed, and 
beyond that with the velocity of sound.” 

Yours truly, 


Riverside, Long Ditton. Horatio PHILiIes, 





TRIPLE-EXPANSION ENGINE TRIALS. 
To THE EpiTor OF ENGINEERING. 

S1r,—In the account of the paper read before the In- 
stitution of Civil Engineers by Professor Reynolds upon 
triple-expansion engine trials, which appeared in your issue 
of the 13th inst., it is stated that the total amount of water 
used per indicated horse-power with and without the 
steam jackets, is from 12.3 lb. to 11.9 lb., and 16.6 Ib. 
to 15.1 Ib. per hour respectively ; a difference in favour 
of the steam jacket of from 25.9 to 21.1 per cent. 

y the words ‘‘ Total amount of water,” is it meant that 
the water condensed in the jackets is included in the 
figures given? If not so, what was the amount so con- 
densed ? 

The saving due to jackets is shown to be so large that 
it seems impossible the jacket water can have been in- 
cluded. 

It will be interesting to know if such has been the case 
or not, and I hope that Professor Reynolds may see his 
way to reply. 

T am, Sir, yours truly, 
J. A. 1. 

Port-Glasgow, December 16, 1889. 





RADIAL VALVE GEARS. 
To THE Eprror or ENGINEERING. 

Sir,—As author of a paper on “ Radial Valve Gears,” 
read here on October 29, and which appeared in your 
journal of November 22 and 27, allow me a few words in 
answer to the correspondence about the same. 

In reply to Mr. Bremme’s strictures that I have mis- 
represented the facts in connection with his gear, I have 
to say that I have very carefully re-read both his publi- 
cations on the subject and also his patent specification, 
but fail to see that the former, <aheoaie as they are, have 
anything to do with establishing his claim, which is 
‘*an eccentric-rod used as a lever of the first order and 
guided by a radius-rod, which may be located on either 











ENGLEMANN’S CONNECTING-ROD VALVE GEAR. 


side;” one thing is certain, that there is not a word in his 
specification which has reference to the side his radius-rod 
shall be placed on ; his only indication is his figure, which 
is properly illustrated in my paper, and his only cdaim in 
his own words is “‘reversing gear constructed and ope- 
rating as substantially set forth.” 

Since marine engines have been built thus, then let 
Mr. Bremme have the honour, for they are made in 
accordance with his drawing and patent specification, but 
even he does not seem to be in love with the style, other- 
wise why does he locate the radius-rod the right way in 
his 1886 patent? It is hisown 1879 patent that ties Lim 
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down to the location of his radius-rod, and this was the 
only new feature Mr. Bremme introduced into this gear, 
as all the rest was known and used before, for Hack- 
worth’s 1876 claim was for working the valve off the 
extreme end of the eccentric-rod, and he had in 1859 
patented the use of the radius-rod on the same side as the 
valve-rod. 

I have examined Wyllie’s specification and find my 
diagram agrees with his drawing, viz., that the radius-rod 
is on the same side as the valve-rod attachment, and not 
as Mr. Bremme would have us believe, with the radius- 
rod downward. Respecting the strains on this gear, I 
gave ny authorities, one of whom was Mr. Bremme. 

In reference to Mr. Dunlop’s remarks, which may raise 

uestions on which there may be difference of opinion, 

will leave the parties named to uphold their own in- 
terests, but inclose exact copies of Englemann’s connect- 
ing-rod gear taken from his specification, and leave your 
readers to judge if my statement about same was not 
correct, 

I thank Mr. Gale for drawing attention to the error 
which has crept into the Waldegg diagram, as it is well 
known that this gear requires the eccentric (angularity 
not considered) at right angles to the crank, but both 
Kirk’s and B, Douglas gears are copied correctly, but a 
common slide valve has been shown instead of a piston 
valve with internal admission, 

I note in Morton’s diagram, that centre D with the rod 
arising from the same, should be fixed slightly to the 
right hand of, and yet parallel to, the centre line of the 
valve-rod, thus equalising the angle of rod H. 

T also thank Messrs. Ross and Duncan for the number 
of Klug’s patent ; I had it in my list, but failing to find 
the number, and seeing it was a lapsed patent, it was 
erased. I have called Marshall's two gears by his name, 
as he is the only one who made provision for the unequal 
port opening, inherent more or less to all radius-rod 
gears. If I have erred, so have our correspondents, for 
whilst frankly owning their indebtedness to Klug, they 
advertise their engines as fitted with Bremme’s patent 
valve gear. 

Yours truly, 


Hull, December 9, 1889, JOHN R. Situ. 





To THE Eprror or ENGINEERING. 

Sir,—Kindly allow me a few words in reply to Mr. 
Robert Bruce as to demonstrating the uniformity or 
accuracy of valve motion in time with the piston in 
Englemann’s gear No. 2964 of 1859. 

As Englemann no doubt knew exactly what the gear he 
was patenting could do, perhaps his own demonstration of 
its eg will be more than sufficient for Mr. Bruce’s 
needs at the present time, both as regards means and 
effect. 

In describing his gear as wrought from connecting-rod 
(of which TI inclose a sketch traced from the patent draw- 
ings) Englemann says : 

‘The point B! of the connecting-rod B describes an oval 
curve, the major axis of which corresponds with the 
zentral line X Y of the mechanism and is equal to the 
stroke of the piston. 

** The amount of vertical oscillation or the minor axis 
of the curve will depend on the distance of the pivot B! 
from the end of the connecting rod. If the lever E is of 
a suitable length, this vertical oscillation will be trans- 
mitted nearly in an equal degree to all points of the lever. 


whilst the ‘horizontal oscillation will be diminishe 
according as the point F is Sepeereet. 
‘Tt will be seen from this that it is possible to find on 


the lever E a point, the horizontal oscillation of which 
shall be equal to the stroke of the valve when on the dead 
point” (lap+lead); ‘‘the vertical oscillation which is 
constant, or nearly so, will be equal or nearly so to that 
of the point B'. 

“* By having a lever E of great length, and by prolong- 
ing it beyond the point F to obtain the reverse motion, 
the point chosen may describe an oval curve sufficiently 
symmetrical in respect to the minor axis to permit of 


RAFFARD’S ELASTIC COUPLING; PARIS 


(For Description, see Page 721.) 
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mution being transmitted direct from this point to the | 
slide valve; this arrangement would be_ principally | 
applicable to engines which are only required to work in | 
one direction, the perfect symmetry of the curve in respect | 
to the minor axis not being in this case absolutely required ; | 
but in practice it will be more convenient for the lever E 

to be very short relative to the amount of horizontal | 
oscillation. The curves will then be extremely irregular, | 
and it is necessary to have recourse to the second lever G | 





EXHIBITION. 








T also beg to inform Mr. Bruce that I am in no way 
‘curiously anxious” to have his deliverance on the above 
point, as the readers of ENGINEERING will have satisfied 
themselves as to the merits of this before they see his reply. 
As to pointing out when and where a slotted quadrant 
was used in connection with valve gear of this class, I beg 
to refer Mr. Bruce to my letter he replies to, and not 
write so hastily. If any further proof was needed to 
establish the identity of these two gears in all respects 











to correct them, diminish the stroke, and reverse the | save the different mode of actuating the constrained end 
movement.” (I would advise Mr. Bruce and your readers | of lever E and the mechanical equivalent mentioned, it 
generally to pay strict attention to these two levers and | could be had from the following: ‘‘ The point B! on the 
what now re lary | connecting-rod of the piston giving motion to the system 

“The length of the arms of the two levers E and G, | of distribution is not necessarily a point situated between 
the length of the suspending rods ” (anchor and vibrating | the large and small head of the connecting-rod. Where 
links) “and the position of the points at which they are | the arrangement of the engine permits of it, this point 
jointed together being suitably chosen, the point g de- | may be chosen on the extremity of the connecting-rod 





respect to the minor axis—the minor axis representing 
besides the stroke of the valve on the dead point, that is 
to say the lap augmented by the lead. 

“The major axis will be about equal to the vertical 
oscillation of the point B! which sa" el been suitably 
chosen, The movement of this point g will then be trans- | 




















mitted to the slide valve rod in a manner analogous to 
that described at Sheet 1, Fig. 3.” (This simply means | 
that by shifting the joint J of the actuating and radius | 
links I and K to one side or the other the engine is re- | 
versed, and according to the amount of this movement so | 
will the cut-offs vary.) ‘‘ By proportioning the different | 
parts of the mechanism it will be sible to obtain intro- | 
ductions of steam into the cylinder exactly equal in | 
respect to the stroke of the piston for all degrees of expan- | 
sion and for both directions of the rotation of the engine.” | 
(Can Morton do any more?) ‘‘'The lead will be constant | 
when the connecting-rod I (actuating link) is of the same | 
length as the connecting-rod K: (radius link), and when 
the suspension rods (anchor and vibrating links) are 
arranged in such a manner that at the extremities of the 
stroke of the piston the point g is on the same line as the 
point J1,” (Does Morton do it differently ?) 

‘The suspending and raising mechanism may be placed | 
either above or below the engine and the suspending 
pieces either in the front or at the back, as most con- 
venient.” 

This I hope will make it quite clear that Englemann 
knew perfectly well what his gear could do, and also at 
the same time show that designers are not simply tied | 
down to the arrangement shown, but leaves it open for | 
any one to apply this gear in such a manner that it could 
only be distinguished from Morton’s by the correcting 
arrangement on the connecting-rod. I hope Mr. Bruce 
will be able to distinguish the resemblance links I and K 
bear to Morton’s arrangement, which substitutes a link 
for a curved s!ot, point out where they differ, and explain 
how, if a link is a substitute (mechanical) for a curved 
slot used as Morton uses it, a curved slot is not a mecha- 








nical equivalent for a link used in the same way. 
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scribes an oval, the amplitudes of which are equal in | rey, beyond one or other of its heads” (Joy, 3379 of 


0.) ‘*This point may also advantageously placed 
either above or below the longitudinal axis of the con- 
necting-rod, that is to say of the line uniting the centres 
of the two heads of the connecting-rod.” This does not 
allow of much advantage being obtained through actuating 
the constrained end of lever G by a return crank, as 
shown by Joy, 3379 of 1880, or the systems of link-work 
shown by Hackworth, 87 of 1882, all of which are shown in 
Morton’s specification 1490 of 1882. 

I would here point out that Joy has a patent which, 
although it includes levers E and G and all the other parts 
of Englemann’s gear, is sufficient for its purpose as a 
patent so far as I can ascertain, but it would be better 
judged and its merit ascertained if examined in connec- 
tion with Fig. 3, Sheet 2, of Englemann’s drawings (I 
cannot get this sheet), as it is there I find a description of 
a single eccentric arrangement in which the centre on 

f the link H vibrates is shifted instead of the joint 
J, this constituting the ‘‘only” difference between Joy 
and Englemann’s gears, as can be seen from the sketch, 

r. Joy’s method being as follows: Link I is jointed 
direct to the valve-rod, centre J! is made the reversing 
shaft, K is fixed on this shaft as a lever, its end J being 
joined to H at h}, the movement of this joint to one side 
or the other reversing the engine as in Englemann’s gear, 
with the difference that the cut-offs do not correspond as 
in Englemann’s. 

The only other point I may mention is the attachment 
of the link from the lever on the reversing shaft in Engle- 
mann’s gear. All his other arrangements show this link 
attached direct to joint J, the arrangement shown in the 
sketch being used by him to illustrate a note he inserts to 
the effect that this point of attachment may be on any 
point of either of the links I or K, or on either of them 
prolonged, as shown, and in any position relative to the 
joints of these links. 

I hope I have not written too extensively for your space, 
but at the sametimesutfficiently so to provemy original con- 
tentions, viz., that Englemann’s gear is the best we know 
as a reversing and expansion gear, that the levers E and 
G are open to any combination, and finally that the only 
difference between Englemann and Morton’s gears con- 
sists of a different mode of actuating the one end of lever 
FE and a mechanical equivalent for link K. 

remain yours truly, 
AMES DUNLOP, 

138, Aitkenhead-road, Glasgow, December 14, 1889. 





Frencu STEAM NAVIGATION.—The Marseilles Maritime 
Transport Company has contracted for two steamers 
upwards of 400 ft. inlength for use upon its Brazilian and 
La Plata line. The steamers are to be built by the Société 
des Forges et Chantiers de la Méditerranée. 


Warer Suppty or BrisBANg.—Plans have been adopted 
for improving the water supply of Brisbane. The esti- 
mated cost of the works contemplated is 500,000. The 
object of the improvement is to secure an adequate water 
supply for a population of 300,000. 
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HANARTE AND BALANT’S ROCK DRILL CARRIAGE; PARIS EXHIBITION. 
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Messrs. HANARTE AND BaLAnt, of Mons, Belgium, 
showed at the Paris Exhibition the rock drill carriage 
which we illustrate on the present page. The object 
sought to be attained in its design is not only to 
reduce the first cost of the apparatus, but also to 
obtain a fairly rapid speed of drilling with a small 
staff of workmen. When the ordinary drill carriage 
used in tunnels is introduced into a mine the removal 
of the spoil takes a much longer time and requires 
seven or eight men. It is claimed that with the 
drill carriage of Messrs. Hanarte and Balant the 
time is much reduced, and ouly one or two men are 
required. The carriage is very light, and is con- 
structed entirely of steel. It is provided with clamps 
J which enable it to be fixed between the roof 
and the floor of the gallery, and with claws G for its 
attachment to the rails. In order that such a light 
carriage may withstand the jarring of the drills the 
points of attachment O O are inside the frames A, B. 
When the middle holes of a set have been drilled, the 
drills are loosed from the points of attachment O O. 
They are then suspended by chains and drawn back in 
such a way that the drill-holders are outside the 
forward uprights V V. The holes round the sides of 
the heading can then be drilled, and on account of the 
length of the drills these may be at a very slight 
angle to the axis of the gallery. The points of attach- 
ment O O, as well as the forward supports b, are fixed 
respectively upon the frames M, L, which permits of 
this part being adjusted laterally. These supports M 
and L are placed on the uprights V V, and can be 
adjusted vertically by the nuts E E, which are turned 
by a lever. 

The drills used with the carriage are of the MacKean 
and Seguin, or of the Ferroux type, such as were 
employed in the tunnels of St. Gothard, of Mont 
Cenis, and of the Arlberg. The drills are fixed 
during working by the pawls Q Q! and the catches I [, 
which engage with ratchet teeth standing in opposite 
directions, The machine is forced forward as soon as 
the pawls Q Q! are raised by the chain F and the 
counterweight P. The rotary movement of the tool is 
effected by a ratchet wheel through which the rifled 
drill- holder passes. In the Ferroux drill this 
piece advances with the cylinder; in the Seguin tool 
it is stationary. The distribution of compressed air 
in the former drill is effected by two pistons N! N} 
which are operated by the main piston. In the latter 
drill (Seguin) a circular slide valve is moved by 












































tappets. These drills will work up to 1500 blows a leaders to comprehend the value of the industrial forces 
minute. jat their command in a labour struggle, or of the mate- 
rial forces against which they have to contend. Had 
the movement of the unskilled masses been wisely 
|directed and controlled, a step forward would have 
been made in bettering the condition of the people. 
That movement has been arrested. Public sympathy, 
which is always extremely fickle, is in danger of being 








INDUSTRIAL NOTES. 
THE monthly report of the ironfounders of England, 
Ireland, and Wales, for December, indicates that this 
branch of industry is more flourishing than ever. The 


total number out of work in the previous month was 
164, out of a total membership of 13,754, or under 1} 
per cent. of the total. Only once in thirty-six years has | 
the total on the funds fallen to a lower figure, namely | 
in 1871, when the number on donation was 113. Of the | 
total members, 13,620 are reported as basking in ‘‘ the | 
enjoyment of prosperity,” and only 134 as working | 
under adverse conditions of trade ; and even the latter | 
are only comparatively slack. The total funds in hand | 


wholly alienated ; already it is partially withdrawn. 


| The stupid boasts of the leaders, and their bullyin 


threats, have evoked ridicule rather than fear, anc 
even the men who cheer the language as it is used, 
sneer at it in the public-house after the meeting is 
ended. The recoil will come at a very early date ; but 
the mischief is done. 


The gas strikes at Manchester and Salford are over. 


amount to 32,780/.; showing an increase of 1569/. in’ The places vacant by the ill-advised action of the 
the month. The number on the sick list was 342, leaders and the foolish complicity of the men, have been 
decrease 14 ; on the superannuation fund 532, decrease | to a large extent filled. Some of the old hands have 
11. The latter decrease shows that the demand for veenieal sadder, if not wiser, men. But many have left 
labour has drawn some of the superannuated members never to return. The ratepayers of the city of Man- 
into active work again. The report states that the chester, and of the borough and hundred of Salford, 
demand for pig iron continues to increase, and that undertook to give more wages, and to lessen the hours 
the high prices are well maintained. Producers are | of labour. But they were not prepared to become the 
unwilling to sell except for short deliveries, and con- | mere agents of the (ias Stokers’ Union, and to insist that 
tracts for two months ahead even are declined. At the none should be employed except union men. Hence 
recent annual dinner of the Greenwich Branch the | they put up with some inconvenience rather than coerce 
general secretary cautioned the members against | the gas committees of the two corporations. No such 
empty parades and show, and urged them to devote demand has ever been made by the older unions, 
their spare time to mental culture. The society is although strikes against non-union hands have some- 
circulating the report on ironfounding, by Mr. Mas- times taken place. Such strikes have usually been in- 
terson, one of the artisan reporters to the Paris Exhi- | effective, they have entailed great suffering and misery, 
bition. |and at the best they have been won at great cost. if 
| it is right for the men to strike against non-union hands, 

The labour market generally has been in a state of | it is equally right for employers to insist upon employ- 
feverish excitement during the past week, in conse- | ng none but non-union hands. The policy in either 
quence of the strikes of the gasmen in London and case is sure to give rise to a feeling of permanent 
Manchester, and of the threats of further strikes in| hostility, and further, it violates the spirit of the law, 
connection with the coal porterage men, and the sailors | Which now gives to all men equally the right to com- 
and firemen connected with the seaborne coal trade, | bine. Recent experience shows that there is a dis- 











not because either of the latter two classes had any- | 
thing in particular to complain of, but because the 
thought striking was the best way in which they could | 
show their sympathy with the gas stokers. These 
foolish tactics show not only that the men have not 
yet learned the merest elements of associative effort, 
and of the discipline that comes of combination, but 
they give evidence of the utter incompetency of their 





position abroad to rely upon force, rather than upon 
moral or legal right. But force only engenders force in 
labour conflicts. 





The London gas stokers’ strike against the South 
Metropolitan Gas Company involves no direct principle; 
it is rather a sentimental strike against a clause in 
an agreement which might or might not work out 
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adversely to the interests of the men. It might happen 
that some of the less permanent hands would not get 
a fair proportion of the bonus offered; the union 
could then step in to protect its members. The leaders 
of the men, and their prompters in the press, are more 
to blame than either the gas company or the men. 
The threatened strike of the coal porters has been to 
some extent averted, but the Sailors and Firemen’s 
Union have, by the promises made, prolonged the 
struggle. But in any case the cause of the men is 
hopeless. There may be inconvenience and logs ; but 
the sufferers will be, for the most part, poor women 
and children, many of whom will have but a sorry 
Christmas and a sad winter to boot. 

The strike of the gas stokers at Woolwich Arsenal 
has not had the effect intended. Soldiers have to some 
extent taken the place of the men on strike, so that 
the 15,000 hands employed in the various establish- 
ments have been able to continue at work. The 
Woolwich men protest that they were not in favour of 
the strike, but that they were compelled to act by 
the union. These statements, however, were made 
after the strike, not during the period of the notice. 
They were wise after the event, not when planning 
their campaign. 

The gas stokers at Heywood, in Lancashire, made a 
daael for an increase of wages, which the Gas Com- 
mittee of the corporation conceded. The matter came 
before the council subsequently, when the action of 
the Gas Committee was aieenland confirmed, 

The gas stokers of Darwen, in Lancashire, have also 
had their demands conceded, and they are to have 
time and a half for Sunday work, on | for all work 
done on the usual national holidays, such as Christmas 
Day, New Year’s Day, Good Friday, &c. 

The gas stokers of Dunkinfield have had their wages 
advanced 1s, 6d. per week, with similar concessions as 
to holidays. Similar advances have been made at 
Bath, while at Staleybridge the advance amounts to 
2s. 6d. to 3s. per week, with similar concessions as to 
— holidays. Generally, advances in wages have 
yeen conceded wherever asked for, and reductions in 
working hours in most instances, 





In South Staffordshire the blast furnacemen have 
had their wages advanced 5 per cent. on the basis of 
the ironworkers’ sliding scale, which scale is to regulate 
the wages of the men in the future. 

In North Staffordshire the ironworkers are much 
disappointed at the advance of 24 per cent. ; they ex- 
pected 74 oreven 10 per cent. advance. But for the 
most part the noisiest of those who complain are the 
men who do the least to support the Wages Board and 
the union of the men “ae send the he to the 
Board. 

Trade all over the districts, south and north, is 
extremely busy, and the near future looks even more 
proinising from the fact that the long contracts, at low 
prices, are nearing completion. Menare so scarce that 
they are being sought by public advertisement. The 
new works of Messrs. Heath and Sons, at Ravensdale, 
are in great need of puddlers, shinglers, and forge 
rollers, and some of their mills are unable to get a 
full supply of puddled bars to keep the men on at full 
time. 

The large coal and iron works in North Stafford- 
shire are to be amalgamated. These works employ 
several thousands of men, and the proposed amalga- 
mation is regarded as extremely important for the dis- 
trict. But in whose interest does not appear. The 
works of Earl Granville will pass into the hands of a 
huge company, together with the Shelton Works. 





The Sheffield and Rotherham district is still 
extremely busy, and movements are ripening for a 
further advance in wages in some branches of trade. 
Some of the ironmoulders struck against labourers and 
boys being put to do the worx of the ironmoulders. 
At the Clyde steel works of Messrs. Osborne and Co. 
seventy-five struck, and at Messrs. Jessop and Sons 
about seventy subsequently followed. After some 
negotiations arrangements were effected with the two 
firms named ; but at the latter firm the employers 
said that the matter respecting the steel smelters rested 
with the sub-contractor, and with the men employed 
by him. This, therefore, remained unsettled, about 
twenty men remaining out. The ironmoulders are 
seeking an advance of 2s, per week, commencing with 
the new year, and many of the firms have agreed to 
Peon consider the matter. The overtime ques- 
tion has also been causing some friction in other 
cases, in many instances the men having refused to 
work overtime, in consequence of the terms formerly 
agreed upon not being carried out. The two strikes 
above referred to will, it is thought, terminate the 
dispute as to payments for overtime, at least for the 
present. With the new year, if the condition of trade 
is still as favourable as it now is, some of the other 
branches of the Sheffield trade will make a move 
towards securing an advance in wages—the societies 
being very busy preparing for the movement. But 
there is a disposition to make moderate demand in the 
hope of immediate concessions, 





In the Cleveland district work is plentiful and trade 
is brisk in all branches. Preparations are being made 
for restarting the Vane and Seaham Jron Works, which 
have for a long time been idle. They are excellently 
situate for materials and for transit, and are needed 
for the supply of iron, which is in so great a demand. 
The blast furnacemen at Middlesbrough resented the 
stoppage of half a day’s pay for loss of time through 
want of coke. The matter was referred to the iron- 
masters at a full meeting, when the men’s demand for 
the deducted amount was conceded, but the masters 
thought that it should not be taken as a precedent. 
The Blast Furnacemen’s Association is extending over 
the whole district, and a similar association is being 
established in all the other districts throughout the 
country. 





The employés of the North-Eastern Railway Com- 
pany have agreed to refer the several matters to arbi- 
tration—Mr. Spence Watson being the arbitrator. It 
looked as though the matters in dispute would end in a 
strike, but it is thought that all danger of a struggle is 
now averted. Various companies are making conces- 
sions in wages, and also in working hours, and the 
men, particularly the signalmen, are moderate in their 
attitude, especially as regards a fixed day of so man 
hours at the signal stations. They recognise the dif- 
ficulty, and in return the companies should recognise 
the consideration of their servants. Overwork should 
be avoided because the safety of millions depends upon 
the signalmen. 


In the coal trade the offer of the Yorkshire coal- 
owners has been refused of the 10 per cent. on 
January 1, coupled with the condition of no further 
rise for six months. After some discussion the masters 
gave way—the 10 per cent. being conceded without the 
condition. It is expected that all the other districts 
will follow with a 10 per cent. rise at the opening of 
the new year. In Lancashire, North Staffordshire, 
and Warwickshire, the 10 per cent. is virtually con- 
ceded. In Notts, Derbyshire, Somerset, Bristol, and 
other districts, the men are demanding a similar rise in 
their wages. In Northumberland the men _ have 
decided in favour of ‘ baff” Saturday—that is, no 
work on pay Saturday, oncea fortnight. This will rule 
in the counties of Northumberland and Durham. In 
other districts the demand for the eight hours is quiet- 
ing down. The question of a 15 per cent. advance in 
Northumberland is not yet finally adjusted. In Wales 
the men are still divided over the sliding scale ; mean- 
while some are shouting for 17} per cent., others for 
12} per cent., but the more thoughtful are in favour 
of a 10 per cent., as in the English coalfields. The 
chances are that the new year will commence with a 
10 per cent. advance all round, that the eight hours’ 
agitation will drop for the present, and that the coal 
industry will enter on a new career of prosperity for 
some time to come. 

In Scotland there are threats of a strike unless the 
demands of the miners are conceded. The demands 
vary from 10 per cent. to 15 per cent. In Fifeshire 
the miners demand 15 per cent. ; the masters declare 
their inability to concede this amount. In the 
Lowthians the demand is for 10 per cent. advance, 
which the masters declare they cannot at present 
grant. It is probable that the demand will be 10 per 
cent. throughout, especially as the men desire to con- 
tinue present contracts to the end of the year. The 
enginemen are asking for an advance of 9d. per day, 
making their wages 5s. per day. The masters have 
ignored the demand so far; the men have, therefore, 
determined to terminate their agreements and to strike, 


The dockers’ balance-sheet has been very severely 
criticised by the Socialist organ, Justice. The writer 
declares that only about one-half of the total amount 
subscribed was spent in relief, or about 23,000/. out of 
the 46,000/. He also asks about the sum of 192/. un- 
accounted for, the 60/. per week paid for clerks, 200I. 
per week paid for bands of music, the names of the 
sundry persons who were paid 407/., and the vouchers 
for 541/. under the head of tradesmen’saccounts. The 
balance-sheet does not satisfy any one, except the com- 
mittee under whose auspices it was produced. The 
reasons for his sweeping denunciation of the men who 
were responsible for the financial arrangements may 
come to light presently if the attacks are replied to, 
Will they be ? 





MEXICAN PeTROLEUM.—Petroleum in large quantities 
has been discovered in the State of Chiapos, Mexico. 


Cuienecto Sure Rartway.—This railway, which is to 
afford sea-going vessels a short means of communication 
between the Gulf of St. Lawrence and the Bay of Fundy, 
is progressing rapidly towards completion, and it is 
expected to be in operation in about two years. Twelve 
hundred men are employed on the works. Vessels will 
steam or sail up to dock at either end of the reer owe will 
be raised in a cradle to the level of the rails, and will then 
be carried at the rate of eight or ten miles an hour to the 
opposite terminus, where they will be returned to the 
water, 


PETROLEUM. 

AT a meeting of the Mason College Engineering Society, 
held on the 12th inst., Mr. J. T. Newman vo | a paper 
on petroleum. He described the various means adopted 
to utilise natural petroleum oil and petroleum refuse as 
a fuel for boilers and for metallurgical processes. Special 
reference was made to the work of Mr. T. Urquhart, the 
engineer in charge of the locomotive department on some 
of the Southern Russian railways, and the means adopted 
by him for applying the petroleum refuse (or the residue 
left after the kerosine oil used for illumination has been 
distilled off) to the working of the locomotives under his 
charge. So successfully has this work been carried out, 
that since 1884 all the 143 locomotives, and about 50 sta- 
tionary engines belonging to Mr. Urquhart’s department, 
have n fired with petroleum refuse. The work of 
Mr. James Holden on the Great Eastern Railway also 
came under notice. The peculiarities of Mr. Holden’s 
system are that the liquid fuel is used in conjunction with 
a small quantity of coal; it can used in ordinary 
locomotives without any practical interference with the 
existing ee of the firebox ; and, furthermore, 
the supply of liquid fuel can be cut off and coal firing 
reverted to at any time, even during the course of a 
journey. An important feature of the system is the 
injector used for delivering the liquid fuel into the fire- 
box. One of these injectors, kindly lent by Mr. Holden, 
was exhibited at the meeting. It is fitted with an outer 
shell or case, which makes it easy to remove the various 
interior cones at any time in a few moments for examina- 
tion or cleaning, and this without in any way disturbing 
the steam or fuel pipe connections. In case of damage 
any part can be at once replaced by spare parts carried in 
the engine driver’s tool-box. 

Some interesting figures were given in connection with 
the petroleum industry. The present annual production 
is about 2000 million gallons, of which about one-half is 
produced in the United States. The Caspian region of 

aku produces about 420 million gallons, and many of 
the wells have had to be closed because the oil cannot be 
taken away. Gallicia produces about 36 millions, Burmah 
about 7 millions, and Canada about 25 million gallons. 
The resources of Burmah and Canada are only just begin- 
ning to be developed, and it is impossible to tell what 
magnitude the trade will amount to when improved 
means of transport have been provided. In the basin of 
the Mackenzie River is believed to be the most extensive 
oil region in the world ; but it is about 400 miles north of 
the Canadian Pacific Railway. What this question of 
transport means was illustrated by the present case at 
Baku. The raw oil is there worth about 1d. per sixteen 
gallons. When the kerosine oil has been distilled off, 
there is left a residue of ‘‘ petroleum refuse,” amounting 
to about 70 per cent. of the whole, which is wanted for 
fuel, and is worth about 4d. per ton. It costs about 1l. 
per ton to take the oil by rail 600 miles to Batoum, on 
the sea-coast. When the pipe-line now being laid is 
finished, the oil may be delivered at the coast at about 
half this cost, and when the tank steamers of Messrs. 
Armstrong, itchell, and Co., with their powerful 
pumping machinery for loading and unloading the oil, 
are in more extensive use than they are at present, we 
may expect the oil to be delivered in England at such a 
price as to enable it to compete with coal for many pur- 
poses, especially the firing of boilers, and for various 
metallurgical processes, for which its freedom from 
sulphur, &c., renders it particularly suitable. The sup- 
ply is agrees 6 inexhaustible ; all that is wanted to 
make the trade a very great one is improved means of 
transport, and these are now in a fair way of being pro- 
vided. The paper was illustrated by many drawings, 
diagrams, and photographs, lent for the occasion by the 
Institute of Mechanical , taal Professor Tilden, and 
Mr. James Holden. The reading of the paper was fol- 
lowed by a brisk discussison, and when this was con- 
cluded Professor Smith, who occupied the chair, proposed 
a vote of thanks to the author of the paper, which was 
passed by acclamation. 





SCIENTIFIC INVESTIGATION AS APPLIED 
TO THE MANUFACTURE OF IRON AND 
STEEL.* 

By Dr. C. R. ALDER WricHrT. 


Tue Council of University College have honoured 
me by an invitation to deliver the opening pair of the 
series of evening discourses on various applications of 
chemical science to manufactures, arranged for the ensu- 
ing winter. The particular case of the application of 
scientific knowledge in relation to chemical industry that 
I have to bring before you to-night, and next week, is in 
connection with the production from natural ores of those 
manufactured raw products knownas iron and steel ; not on 
account of ae 2 particular novel discovery in this direction, 
but because this subject, as a whole, furnishes an excellent 
instance of the application of the highest form of scien- 
tific —s and intelligent research to a particular in- 
dustry for the purpose of gaining accurate information, 
not merely as a matter of scientific truth, but with the 
again: practical object in view of finding out what are 
the conditions and character of plant best suited in any 
given instance to enable the product manufactured to be 
obtained with the least possible expenditure of capital 
and labour, and more especially of fuel. The immense 
importance to the whole world of investigations, inven- 
tions, and discoveries by means of which the production 
of these forms of metal can be cheapened or their quality 
improved, can hardly be over-estimated. The progress 
of civilisation generally, indeed, is best gauged by the 


* Abstract of lecture delivered on Wednesday, De- 
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quantities of iron and steel employed in the construction 
and manufacture of things of every-day use. 

The study of the blast furnace from a scientific point of 
view has engaged the attention of many distinguished 
men at various times, and numerous matters of interest 
have been discovered, chiefly within the last two decades. 
In working out such inquiries, the first essential point is 
the elucidation of the true nature of the chemical changes 
taking place in blast furnaces in general; and the next 
one, the examination of the ways in which these become 
modified under particular circumstances, ¢.g., by usin 
ores of different beige esc or raw instead of calcin 
ores ; by varying the character and relative proportion of 
flux used, diminishing or increasing the total mass of 
matter passed through the furnace in a given time, or 
altering the proportion of reducing matter employed to 
the ore smelted, by varying the nature of the reducing 
matter (e.9., by substituting raw bituminous coal for 
coke, or employing anthracite or charcoal) ; by increasing 
or diminishing the dimensions of the furnace (e.g., alter- 
ing its height or diameter, or both), or by varying its 
shape, and so on, the commercial aspect of the question 
being the ascertaining what shape and dimensions of fur- 
nace, and what rate of production, are best suited to the 
treatment of ores of particular kinds, so as to extract a 
given quality of pig iron with the minimum expenditure 
of fuel ; as also the relative economy of various kinds of 
subsidiary arrangements, more especially those affecting 
the temperature of the air supply, i.e., according as the 
blast is at the air temperature (cold blast), moderately 
heated by iron superheaters, or intensely heated by means 
of ‘regenerative ” stoves. 

The speaker then gave a detailed account of the re- 
ducing action which goes on in a blast furnace, pointing 
out how it is effected and what are the causes which inter- 
fere with it.* 

It further follows from the nature of the varied 
chemical reactions capable of occurring between iron, 
carbon, and their oxides, that the changes taking place in 
the iron oxide as it descends through the furnace do not 
consist of a gradual withdrawal of oxygen pari passu 
with the descent until finilly only metal is left, which 
ultimately fuses; on the contrary, the chief part of the 
deoxidation is effected in the top part of the furnace, and 
the remainder at the base, where the temperature is high 
enough to melt the iron and cinder (zone of fusion), com- 
paratively little taking place in the intermediate portion; 
so that the change, as a whole, is as follows. When first 
introduced the ore is quickly heated up by the hot escap- 
ing gases, and when the temperature of the exterior of 
the lumps is sufficiently raised reduction commences, the 
precise temperature at which this begins depending on 
the nature of the ore and particularly on the physical 
condit’oa of the iron oxide. Carbon deposition also 
speedily commences. As the ore descends it becomes 
hotter, but after sinking some feet (the distance depend- 
ing on circumstances) further deoxidation becomes 
languid, and, by-and-bye, is almost arrested, whilst 
carbon deposition still goes on. Ultimately, therefore, 
what reaches the zone of fusion is a mixture of preci- 
pitated carbon, and partially, but not completely, reducec 
iron oxide. As the melting point of cast iron is neared, 
the reaction of the precipitated carbon on the remainin 
oxygen in the iron oxide becomes first preceptible, an 
then vigorous, so that metallic iron is formed and fuses, 
dissolving to saturation the carbon in so doing. Subsi- 
diary reactions also take place, whereby phosphorus, 
sulphur, and silicon are reduced and taken up by the 
melting iron, more carbon-monoxide being involved in 
consequence. The result of these reactions is that, whilst 
the atmospheric air of the blast in contact with carbon 
forming carbon-monoxide, would develop a gaseous mix- 
ture containing per 100 of nitrogen by weight about 30 
parts of oxygen and 22.5 of carbon (combined as CO) the 
gases actually present at the zone of fusion invariably 
contain more oxygen and more carbon relatively to the 
nitrogen than these amounts. If the working of the 
furnace be ge ign so that when the partially reduced 
ore reaches the zone of fusion there is not enough solid 
deposited carbon mixed with it to effect complete reduc- 
tion, then unreduced iron oxide dissolves in the melting 
earthy matters, so that the slag becomes more or less 
highly ferruginous, whilst the proportion of carbon dis- 
solved by the melting iron diminishes. 

Another reaction also takes place at this point tending 
to increase the proportion of oxygen and carbon in the 
gases relating to ro nitrogen—viz., that compounds of 
the alkali metals became here converted into cyanides, 
this operation being attended by a fixation of nitrogen and 
evolution of carbon-monoxide, thus : 


K,CO,+4 C+N,=2 KCN+3CO. 


So that an actual diminution in the quantity of nitrogen 
present relatively to the output of pig is effected at this 
point—i.e., a further increment in the proportion of 
carbon and oxygen present with respect to the nitrogen is 
thus brought about, in addition to that due to the other 
causes, The cyanides thus formed are borne upwards, 
either as vapour or melted vesicles disseminated through 
the gases ; at higher levels they condense and become 
filtered out of the gases by the mechanical intercepting 
power of the solid lumps of ore, coke, &c., through the 
interstices between which the gases find their way, one 
result of which is that the alkali metals are continually 
being brought back again to the zone of fusion, and con- 
sequently accumulate in the furnace. This accumulation 
goes on in some cases to asurprisingly large extent, quan- 
tities of cyanides having been observed suspended in the 





* [We have so lately dealt with this subject in connec- 
tion with the British Association meeting and the last 
meetirg of the Institution of Mechanical Engineers, that it 
is unnccessary to reprint Dr, Wright’s remarks,—Ep. E,) 





hot gases amounting to 25 to 30 per cent. of the weight of 
metal run, without counting in other alkali metal com- 
pounds also present (possibly as actual potassium and 
sodium vapour). 

The effect of this copious formation of cyanides and their 
condensation at somewhat higher levels is that, as these 
campounds are highly reducing agents, they tend to 
deoxidse the iron oxide with were Al a come in contact, 
with the ultimate result of forming alkaline carbonates 
and free nitrogen ; so that at these higher levels there is 
an evolution of gaseous nitrogen to much the same extent 
as the absorption at the lower levels. At these levels, 
moreover, the reaction of partly reduced iron oxide on 
carbon-monoxide setting free carbon is pretty energetic, 
so that the gases here are rendered relatively poorer in 
carbon on account of the deposition of this substance in 
the solid form ; on the other hand, CO acts on iron oxide, 
so that the total action may be expressed by the equa- 


tions, 
2KCN+3 Fez Oy = K,0+2CO+N,4+3 Fex Oya 
2CO=C+C0, 


Ks oO + CO,=K,COs 
jointly equivalent to 
2KCN+3 Fex Oy =K.CO;+ C+ N2+3 Fex Os—1 


i.e., the action of the cyanides causes the evolution of 
free nitrogen, whilst carbon is deposited and potassium 
and sodium carbonates are formed, which, being brought 
down again to the tuyere level by-and-bye, go through 
the same cycle of changes — and again. The result of 
this is that the quantities of carbon and oxygen present 
in the gases relatively tothe nitrogen appear to decrease 
at these levels ; not that carbon and oxygen are actually 
removed to any extent, but that free nitrogen is evolved 
in some quantity. 

The falcaing figures obtained in one series of observa- 
tions as the average composition (by weight) of the gases 
at different levels of an 80-ft. furnace smelting Cleveland 
ore, illustrate the presence of excess of carbon and oxygen 
relatively to nitrogen observed at the zone of fusion (as 
compared with that due to conversion of the air blast into 
a mixture of nitrogen and carbon-monoxide), and the 
apparent diminution of this excess at higher levels 
through evolution of nitrogen by the cyanide reaction ; 
together with the further increment towards the top of 
the furnace where the maximum reducing action of the 
gases on the iron oxide takes place. 


Weight of Carbon and Oxygen present in the Gases per 
100 of Nitrogen. 
Height above 


tuyereinfeet 0 6 12 2% 37 50 60 76.5 blast 
Carbon -- 26.8 25.2 24.6 23.9 24.1 23.8 24.0 27.5 22.5 
Oxygen .. 36.5 33.7 33.3 32.6 33.1 32.4 33.9 41.6 30.0 

Obviously the chief amount of deoxidation taking place 
at the top of the furnace is complete before the ore has 
sunk down more than 16 ft. to17 ft., after which but little 
change occurs in the composition of the gases (and conse- 
quently in that of the ge reduced ore, &c.) until the 
materials have sunk for some 35 ft. further, or more; 
after which the cyanide reactions and those causing the 
complete deoxidation of the ore, &c., occur. 

The above instance serves as an example of the kind of 
experiments made in a long series of observations carried 
out with furnaces of different descriptions. According to 
the dimensions and the mode of working, the temperature 
of the air blast, the nature of the ore employed, the pro- 
portion of fuel used, and such like considerations, the 
average numerical values thus deduced in different in- 
stances necessarily vary with respect to one another ; but 
in all cases the same general results follow, viz.: 1. That 
even under the most favourable conditions possible con- 
siderably less than one-half, and usually not more than 
one-third or one-quarter, of the carbon-monoxide formed 
at the base of clames is utilised in deoxidising the iron 
ore, becoming transformed ultimately into carbon-dioxide 
in so doing, the proportion thus actually utilised varying 
with the particular conditions obtaining. 2. That it is 
not practicable to alter this state of things by diminish- 
ing the proportion of fuel used ; so doing does not lead to 
the utilisation of more carbon-monoxide in effecting 
reduction, but only to loss of iron from incomplete 
deoxidation in the cinder, and deterioration of quality of 
that which is obtained. 3. That in all cases the general 
character of the chemical changes taking place is the 
same—viz., that above described, with modifications as 
regards the changes in the upper part of the furnace under 
particular conditions, e.g, when raw limestone is used as 
a flux, the limestone becomes more or less calcined, 
evolving carbon-dioxide ; when raw coal is em ed as 
fuel instead of coke, products of destructive distillation 
are evolved, which may to some extent be collected 
and utilised in the form of tar and ammoniacal com- 
pounds. 4, That with certain kinds of ore, for example, 
calcined Cleveland ironstone, increasing the dimensions 
of the furnace up to a certain limit so far modifies the 
balance of reducing and oxidising actions occurring as to 
enable the same quality of pig iron to be made with the 
consumption of a smaller proportion of fuel, i.¢., causes 
a larger fraction of carbon-monoxide to be transformed 
into carbon-dioxide whilst passing through the furnace ; 
but that beyond this limit this decrement in fuel con- 
sumption is no longer marked. The precise limit varies 
to some extent with the mode of working the furnace, 
more especially as regards the temperature of the blast, 
and is by no means the same for all kinds of ore, e.g., the 
limit is not necessarily the same for Cleveland clay 
ironstone as for Ulverstone hematite, and soon. 5. That 
an analogous saving in fuel consumption may be accom- 
— by heating the air blast before admission to the 
urnace, the heat for this purpose being obtained by the 
combustion of thecarbon-oxide and other combustible gases 





escaping from the blast furnace ; but a limit again appears 





to exist in certain cases as to the saving thus capable of 
being effected. In general, however, the effect of sub- 
stituting a current of moderately heated air, say at 
300 deg. to 400 deg. Cent., for a cold blast (i.¢., air at the 
temperature of the atmosphere for the time being) is:» 

enable the same quantity of iron to be made with a con- 
siderably smaller fuel consumption. Heating the blast 
furnace, say to 500deg., effects an additional saving ; and 
carrying the heating action to the highest possible limit 
attainable with stoves on the “‘ regenerative ” principle, 
say to 700 deg. Cent. and upwards, still further reduces 
the quantity of solid fuel consumed in the blast furnace 
relatively to the output of pig. In the case of certain 
particular ores and with furnaces of particular sizes, how- 
ever, the effect of an increase of blast temperature from 
400 deg. to 700 deg. or so, is much less marked as regards 
fuel saving than in other instances; whilst in all cases 
the amount of saving of fuel does not increase pari passu 
with the blast temperature. Thus the diminution in fuel 
consumption effected by a rise in temperature of blast 
from 400 deg. to 500 deg. is greater en that brought 
about by a further rise from 500 deg, to 600 deg., which 
— exceeds that effected by a still further rise from 

deg. to 700 deg. 





A NEW VIEW OF TELEPHONE INDUCTION.* 
By Mr. J. J. Carry. 


Onk of the most peculiar developments connected with 
the introduction of the telephone was the presence of re- 
markable sounds which were heard when the telephone 
line was of any considerable length. Sometimes it 
sounded as though myriads of birds flew twittering by ; 
again, sounds like the rustling of leaves and the croaking 
of frogs could plainly be heard ; at other times, the noise 
resembled the hissing of steam and the boiling of water. 
Even a display of aurora borealis causes powerful cur- 
rents in the telepone. 

At one time, I think it was in 1882, during the pre- 
valence of sun spots and after the appearance of a comet, 
the auroral current became so strong on a line from 
Boston to Brockton as to operate a miniature arc light 
which I improvised out of a pair of lead pencil carbons 
and connected into the line. 

Some of these disturbances have been more or less satis- 
factorily accounted for by assuming differences of potential 
at the two ends of the line; by the sudden heating or 
cooling of the line; and by the passage of electrified 
bodies of air or clouds. 

Another very curious effect was observed when the first 
two telephone wires were run parallel to each other on the 
same cross-arm for the distance of even a few miles ; it 
was found that although the insulation of the lines was 
high, a conversation carried on over one wire could plainly 
be heard on its neighbour. This overhearing is commonly 
called ‘‘ cross-talk.” As the number of telephone wires 
increased and their bunching together in cables became 
necessary, it was found that in addition to the cross-talk 
there was another element of trouble added, which was 
due to the electrostatic effect of the cable, and caused 
the voice to be transmitted in an indistinct and muffled 
manner. This evil exists to such an extent that where 
cables are used the speaking limit is soon reached. 

While a study of the strange noises heard in the tele- 
phone might be of interest, 1 shali in this paper limit 
myself to the consideration of cross-talk and to the action 
which takes place when wires are bunched in cables. In 
the simple case of inductive cross-talk first cited, in which 
two telephone wires are strung parallel on the same cross- 
arm, the presence of cross-talk is said to be due to dynamic 
or current induction ; that is, if a current commences to 
flow in one of the wires from north to south, it will at 
that instant cause an induced current to flow in the other 
wire in the opposite direction, from south to north. As 
the telephone current is constantly changing its direction 
and strength, this explanation seems to apply and is the 
one given in the text-books. 

This is the kind of induction referred to in the law of 
Lenz, and applies to induction coils and to —— wires, 
when the current is of sufficient strength. shall speak 
of this hereafter as electro-magnetic induction. To-night, 
I shall describe some experiments which seem to prove 
that the induction between telephone wires is due to 
electrostatic rather than to electro-magnetic action. 

I will first show a case of electrostatic induction be- 
tween telephone wires in which there is a neutral point at 
the centre of the secondary wire, at which point there is 
no induction, while at the ends marked inductive effects 
are noticeable.t : 

In Fig. 1 (next page), E F and C D are two well-insu- 
lated parallel telephone wires, each 200 ft. long, and placed 
4 in. apart. ¥ is open at one end and connected to 
ground at the other through a Blake transmitter L in the 
ordinary manner. In front of the Blake transmitter I 
place a vibrating tuning-fork, which acts on the trans- 
mitter in the same manner as the voice, and which - 
duces impulses on the line E F of the same strength as 
voice currents. At the centre of the line C D we have 
the telephone Y, and at the extreme ends the telephones X 
and Z. With the tuning-fork at L in operation, tones are 
heard at X and Z, but the middle telephone Y is silent. 

* Paper read before the Electric Club, New York, 
November 21. 

+ In explaining an ex 





riment of Mr. Culley before the 
Society of Telegraph Engineers in 1875, Mr. Preece 

inted out that in a certain telegraph line subjected to 
induction from a neighbouring telegraph line, there was a 
neutral point. I can find, however, no reference to this 
in Mr. Preece’s book on ‘* The Telephone,” and its prac- 
tical application to telephone induction seems to have 
been lost sight of, = 
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A study of the changes of potential produced in the wire 
E F by the transmitter vill gies us an explanation of this 
phenomenon. As is well known, the telephone current is 
an alternating one, and the potential of the line E F 
varies constantly and is changed from_positive to nega- 
tive many times per second. The wire E F being open at 
E would be at the same potential throughout. It is 
assumed that at a given instant the height of potential 
at F would be represented by the dotted line F H ; then 
the potential at E would be represented by the dotted line 
E G, and the total charge on EF would be represented 
by the rectangle EG HF. We will assume that this 
charge is of the minus sign. The existence of this charge 
on E F presupposes the presence of a charge of opposite 
ry: = & D, Phich would be represented by the rectangle 
ACDB. 

Now suppose the potential on E F becomes zero, owing 
to the operation of the transmitter, then the whole charge 
on E F gets to earth at the grounded end of E F, but the 
charge on C D has two paths to earth, one at C and the 
other at D. This results in two currents, as shown by 
the arrows, one flowing to earth through the telephone X 
and producing sound at X, and the other flowing to earth 
through the telephone Z and producing sound at Z. No 
current flows through the telephone Y, and consequently 
no sound is produced therein. Again, changing the 

»tential of E F causes a corresponding set of currents, 

ut in opposite directions to those first described, meeting 
in the centre and producing no sound in the centre tele- 
phone, but causing the end telephones to give out sounds 
the same as in the first instance. Inasmuch as the line 
E F is opened at one end, and therefore has almost an 
infinite resistance, it is clear that this phenomenon is 
purely an electrostatic one. 

In this and the succeeding experiments I have not 
attempted to give the exact shape of the induced charge, 
as it would unnecessarily complicate the subject and 
would not in any way affect the result. As a matter of 
fact, the dotted fine A B should slope off from the centre 
towards the ends. 

With the line E F grounded through an ordinary sub- 
scriber's line and instrument, the effect is the same as 
when the line is open, and the neutral point is still found. 
This is because the telephone current, even when flowing 
in a closed circuit, is so weak that it is not capable of pro- 
peers | a magnetic field of sufficient strength to affect the 
neighbouring wire, or the magnetic effect is so small that 
it is obliterated by the movement of the static charge. 
For convenience in some of the succeeding experiments, 
the disturbing wire will be shown open at one end. 

If there is no current flowing at the neutral point, open- 
ing the wire at that point should have no effect on the 
telephones located at the ends. In Fig. 3, A B is the dis- 
turbing wire with the transmitter L arranged as before; K 
is a key located at the neutral point of C D. With the 
transmitter L in operation, no change is produced in the 
tones heard at the telephones X and Y by opening and 
closing the key K. If this induction were electro- 
magnetic, opening the line C D would prevent current 
flowing in any part of the circuit. In Fig. 2 we have 
another proof of the electrostatic nature of telephone 
induction. A B is the usual disturbing wire with its 
transmitter L. C D is the secondary wire with the tele- 
phones X and Y located at the ends, as in the previous 
experiment. By means of the key K, the telephone X 
may be cut in and out of the circuit. With the key open, 
the usual tones are heard at X and Y. Now, if the 
induced current flowing in the circuit C D is due to 
electro-magnetic induction, upon short-circuiting the 
telephone X and thereby reducing the resistance of the 
circuit C D, the strength of the induced current should be 
increased and the tone at the telephone Y should be 
correspondingly louder. But this is not the case, as on 
closing the key the sound at Y, instead of being increased, 
entirely disappears. This is because the charge on the 
wire C D finds an easy path to earth through the key, 
and such a small portion of the charge goes to earth 
through the telephone Y, that no audible effect is pro- 
duced therein. 

Fig. 4 shows the disturbing wire A B arranged as 
before, but the secondary wire instead of being put to 
earth at both ends has its circuit completed by a second 
wire placed outside of the field of A B. With this arrange- 
ment, neutral points are found at T and T!, while the usual 
disturbances are heard at telephones R and R', located at 
the ends. In this case a movement of the static charge 
takes place in the metallic circuit, causing at one moment 
a set. of currents starting from T! in both directions 
through the end telephones and meeting at T, and at the 
next instant the reverse takes place. 

I will now show some of the effects of electro-magnetic 
induction, at the same time suppressing electrostatic in- 
duction. 

In Fig. 5, A Bis the disturbing wire as before, but 
grounded through a short thick wire at A. Instead of 
placing the tuning-fork in front of the transmitter L and 
acting on it through the air, producing delicate currents 
like voice currents, an automatic circuit breaker and five 
cells of Leclanché battery were connected in the primary 
circuit of the transmitter, thus producing in the line A 
alternating currents of great strength. The secondary 
wire containing the telephones X, Y,and Zis of the same 
length and at the same distance from the disturbing wire, 
as in the previous experiments. With the circuit breaker 
at L in operation, loud musical tones are heard at X, Y, 
and Z, and the tone is the same in all three telephones, 
the neutral point in this case having disappeared. This 
is a true case of electro-magnetic induction, were short- 
circuiting the telephones Y increases the sound in the 
remaining telephones and leaving the short-circuit on Y, 
and short-circuiting the telephone X, still further in- 
creases the sound at Z. This latter experiment furnishes 
a most striking contrast to the result obtained in Fig. 2, 





where by short-circuiting the telephone X, the sound 
was completely removed from the telephone at the other 
end of the line. 

Another proof that this is electro-magnetic induction is 
found in the fact that if the line be opened at Y, the 
sound disappears from all the telephones. If the line 
A B were opened at A, the potential along the line would 
be constant, and the charge which A B would take would 
be represented by the rectangle A G H D, but when the 
line is grounded at A through alow resistance, there is, of 
course, a fall of potential along A B; the principal drop, 
however, occurring in the secondary coil of the trans- 
mitter L, the line B E representing the height of potential 
at the terminal of the coil, and the electrostatic effect 
which the line A Bwould have, is represented by the 
triangle A EB. This triangle, although exaggerated in 
the diagram, is still much smaller than the rectangle 
A GH D, and explains the absence of electrostatic induc- 
tion between the wires, while the powerful current 
generated in L, and the comparatively low resistance 
through which it has to flow, accounts fully for the 
electro-magnetic effects observed. 
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I have made a large number of laboratory experiments 
and observations on actual telephone lines, all of which 

int strongly to the conclusion that electro-magnetic 
induction does not exist in telephone lines outside of the 
telephone and transmitter. his view of the subject 
applied to the theory of transpositions of metallic circuits 
and to the action of wires in cables, gives the only satis- 
factory explanation of observed phenomena. 

Now we come to the important question, Can this 
electrostatic induction be prevented? In answer to this 
it can he said that the cross-talk due to electrostatic 
induction can be eliminated by properly constructed 
metallic circuits. But there still remains the muffling 
effect referred to in the first part of this paper. This is 
sometimes called ‘‘ electrostatic retardation,” and comes 
in wherever two telephone conductors are run close to 
each other for any t distance. Where telephone wires 
are strung upon poles and are at a distance of a foot or 
more from each other, this action is very small, but where 
they are bunched together in cables, a hundred or more 
within a2-in. pipe, it is very great. It is a curious fact, 
however, that the amount of this trouble, other things 
being equal, depends on the character of the insulating 
medium or dielectric, as it is called, but is independent of 
its specific insulation resistance, the induction being less 
when air is used as an insulator than with any other sub- 
stance among the materials adopted in practice. Dry 
cotton, paper, and silk rank next to air in this respect, 
but when gutta-percha or any of the rubber compounds 





are used the induction is much greater than with the other 
materials mentioned. This peculiar property of an insu- 
lator, i.c., the facility with which it allows induction to 
take place through it, is called its “specific inductive 
capacity.” In the present state of the art, then, the only 
way to overcome electrostatic retardation, after having 
an insulator or dielectric of the lowest specific inductive 
capacity, is to increase the distance between telephone 
conductors. It is evident that in underground systems 
this distance can never be great. In all of our large city 
underground systems the space which is allowed for each 
wire is .125 in. 

This putting wires underground in cities is the only 
bar to a universal system of telephony, and if direct air 
lines were built New York and eal would be placed 
within speaking distance of each other at once. 

To place telephone wires underground and maintain 
the same efficiency as in overhead lines, would require an 
insulation on ne 8 wire of over 2 ft. in thickness, and 
instead of getting fifty pairs of wires into a 3-in. pipe, as 
at present, a tunnel occupying half the street would be 
required for one cable alone. When we consider that a 
telephone office of even moderate size would require about 
a hundred such gigantic cables, it is seen how almost 
helpless the case mes. 

Most engineers think that this difficulty is inherent in 
the problem, and that the electrostatic action can only be 
overcome by separating the wires as already stated. 

In view of the recent researches tending to give us a 
deeper knowledge of the nature of electricity which have 
been conducted by Hertz and others, I think there is 
reason to hope that some other way out of the difficulty 
may be found. You are all, no doubt, familiar wit 
those celebrated experiments wherein electrical undula- 
tions of many million times per second were produced, 
and, althou h they were transmitted along a conductor 
with the velocity of light, yet they followed each other 
with such rapidity that nodal points were produced, the 
location of which determined the length of the waves. 
These waves have been produced in various ways, and by 
means of large prisms of pitch and by metallic mirrors 
they have been refracted, focussed, and reflected. In fact, 
they have been found to obey much the same laws as 
light waves. 

I think it must follow from these experiments, that our 
disturbing wire A B is throwing off, laterally, waves of 
great length, and that these waves impinging upon the 
adjacent wire C D, produce the various inductive effects 
observed, 

Now, if by some means these waves could be deflected 
from their course and prevented from falling on the wire 
C D, it follows that there would be no disturbance what- 
ever produced therein. We know that if these waves 
were of the same length as light waves, this action could 
be prevented by the interposition of a properly-shaped 
lens of glass, or by a mirror; or if they were of the length 
used in Hertz’s experiments, a lens of pitch or a metallic 
mirror would have the same result. Now, although the 
telephone waves are of great length, it seems possible 
that by interposing a properly-shaped dielectric or combi- 
nation of dielectrics, that an interference or refraction 
might be produced which would have the desired result. 

This electrostatic problem is one of the most important, 
and until within a year or two the least studied, and is at 
present the least understood of all the various difficulties 
with which we are confronted, and the reward which 
awaits its proper solution is greater than that which fell 
to the lot of the inventor of the telephone itself. 








CANADIAN Bustness.—The imports of Canadian produce 
into Great Britain in the nine months ending with 
September 30 this year, exceeded in value those of the 
corresponding period last year by 1,200,000/. The lumber 
trade is active and profitable. Railway construction is 
proceeding at a substantial rate in the north-west, at least 
600 miles of new line being under way. The export cattle 
trade has attained this year the largest proportions which 
it has ever reached. The receipts of grain at Montreal 
this year aggregated 10,615,400 bushels, showing an in- 
crease of 2,666,160 bushels over last year. 





AMERICAN ToRPEDO Boats.—The Gatling Dynamite and 
Torpedo Boat ey has been organised with a capital 
of 1,200,000/. to build formidable torpedo boats. The 
company has appointed Mr. J. Harg as superintending 
engineer. The directors have decided that contracts for 
such vessels as may be built for European Governments 
shall be placed with Thornycroft, and Yarrow, of 
England. ‘The armament of the vessels will be made at 
Hartford, Connecticut, where the boats built in the 
United States will be taken to be fitted for service. A 
representative of the Chinese Government, which is a 
large purchaser of American firearms, has requested the 
new company to send one of its vessels to China. 

Tue Iron AnD Street Institute.—The Council of the 
Iron and Steel Institute have presented to Mr. Henry 
Chapman, in recognition of the many important and 
invaluable services which he rendered to the Institute, as 
Local Honorary Secretary for the recent Paris meeting, a 
beautiful gold vase of the time of George III., bearing 
date 1771, provided by Messrs. Dobson and Son, Picca- 
dilly. The vase has been placed upon a pedestal which 
bears a suitable inscription. The presentation was made 
to Mr. Chapman, at a recent meeting of the Council, by 
Sir James Kitson, Bart , the President of the Institute, 
who, in very graceful terms, acknowledged that much of 
the great success of the meeting in Paris, and particularly 
of the local excursions, was due to the initiative and the 
skilful manipulation of men and machinery by Mr. 
Chapman. At the same time a silver inkstand was 

resented to M. Vaslin, Mr. Chapman’s manager in 

aris, for his valuable co-operation, 
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DYNAMO-ELECTRIC MACHINES. 


17,964. Siemens Brothers and Co., Limited, London, 
(A. M. Taylor, Baroda, India.) Improvements in Electric 
Generators and Motors. (6d. 3 Migs.) December 8, 1888. 
—Fig. 1 shows part of the circumference of a machine according 
to this invention. On the shaft A are fixed two side frames B 
having at equal intervals an even number of outwardly projecting 
arms T through which pass insulated bolts I, K, binding the two 
side frames B against a laminated ring H of iron wire or hoop. 
On this ring H, between each pair of the arms T, is wound a coil 
C of insulated wire. The ring H with its coils C constitutes the 
field magnets which in this case revolve. Two stationary side 
frames F have inwardly projecting arms S corresponding in number 
to the arms T, and through these frames pass insulated bolts 
L, M, which bind the two side frames F against a laminated ring G 
of iron wire orhoop. On the ring G between each pair of the arms 





S is wound a coil D of insulated wire. The ring G, with its coil D, 
constitutes the armature which in this case is stationary. On the 
bolt K are strung side by side a number of thin soft iron washers P, 
of such width as to fill up the outer space between each two adjacent 
coils C, and on the bolt M are strung in like manner washers Q. 
Asthe field magnets revolve, the washers P pass very near to the 
washers Q, but without touching them. On the shaft A is fixed a 
commutator of ordinary construction having its plates connected 
to the wires of the coils C. There are also fixed insulated on the 
shafts two rings R, R!, which are respectively connected to alter- 
nate plates of the commutator. The commutator, as usual, has 
two brushes, and each of the rings R, R!, has a brush. These four 
brushes are connected to four terminals which may be connected 
in pairs to the main leads in various ways according as the machine 
is intended to be used as a generator or as a motor with currents 
of constant or of alternating direction. (Accepted October 30, 1889). 


11,780, C. E. Buell, Newark, N.J., U.S.A. Improve- 
ments in Dynamo-Electric Generators. [S8d. 5 Figs.) 
July 24, 1889.—This invention relates to the class of dynamo- 
electric machines that accumulate a charge to be sent through 
a circuit for firing fuzes in blasting, and for other purposes where 
a quantity discharge of brief duration is desired. The improved 
apparatus comprises a dynamo machine A insulated upon a base 
I. Below the insulator is a shaft upon which are mounted a 
toothed sector C, a notched wheel D, and a coiled spring E fixed 
to the wheel D and to the baseplate of the apparatus. A handle 
h provided with a spring catch e is mounted upon the baseplate 
in such a manner that the catch e will interlock with the notch in 
the wheel D when the handle is in the position shown. The sector 
C is not electrically connected with the dynamo armature when in 
the position shown, but when the lever h is moved to the right it 























moves with it the wheel D and sector C, and the teeth of the latter 
interlock with the teeth of the small pinion B on the armature 
shaft, and while the sector and the pinion are interlocked they are 
electrically connected, and form a portion of a condensing circuit. 
The operation of the apparatus is as follows: The lever h is moved 
to the right until the catch e, coming in contact with the post, is 
lifted out of the notch in the wheel D, when the sector, which is 
carried over with the handle h, is released, and is, by the wound- 
up spring E, quickly returned to the position shown, thereby 
quickly revolving the armature by interlocking with its pinion B. 
A strong excitement of the dynamo results from the rapid turn- 
ing of the armature with the condensing circuit of no appreciable 
resistance, and the field magnets of the dynamo are strongly 
energised till the ’sector separates from the pinion of the arma- 
ture, when the circuit is ruptured and the extra current is dis- 
charged into the outside circuit. (Accepted October 9, 1889). 


12,615. F. J. Patten, New York, Improvements 
in and rela to 0 - Electric Machines or 
Motors. (8d. 3 Figs.] August 9,1889.—The object of this in- 
vention is to produce a simple and efficient self-starting alternating 
current motor by a simple modification of the armature connec- 
tions of a direct current machine of the Gramme type. The 
improved motor is a positively self-starting machine; it has but 
one direction of rotation and cannot start indifferently in either 
direction. It is not a synchronous machine, and the reversals of 
current direction do not produce reversals of polarity of any iron 





when the machine is in motion. It is preferably a single field or 
two-pole machine, instead of being multipolar, as usual. In Fig. 1 
R, R, is an ordinary continuous wound Gramme ring revolving 
between the two field poles N, N and §, 8, and it is proposed 
to so modify the connections of this ring as to produce an 
alternating current motor having the qualities above set forth. 
For convenience the winding of the ring R R is divided into 12 
coils numbered 1 to 12 around the ring to the right, and the ordi- 
nary collector of twelve bars is shown inside the ring, connected 
in the ordinary way to corresponding parts of the ring winding. 
An alternating current is employed which is rapidly reversed in 
direction by so connecting the same ring to another commutator, 
that the current will still flow continuously in the samme direction 
in the ring winding irrespective of its rapid reversal in the external 
circuit, maintaining a constant unchanged south polarity in the 
ring s! and a north polarity at 2! without rectifying the alternat- 
ing current by means of a commutator. The result rests upon 
the principle, that if a current of one direction produces a given 
polarity in a coil, then a current of opposite direction can be made 
to produce the same polarity in the same coil by sending this re- 
versed current through the same coil in a direction opposite to 
that in which the first current was sent. Thus if a positive current 
flowing downward through the coils of the ring from sl to n! 
produces a south pole «s! and a north pole at nl, then a re- 
versed or negative current will produce the same parity 
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at sl and nl if sent through the ring in the opposite direction. 
The machine has besides the ordinary collector f!, f2, &c., a com- 
mutator of an equal number of bars outside the ring at a!, a2, a’, 
to al2, and termed a commutator because it operates to reverse, 
not the currents themselves as usual, but the points at which 
opposed currents shall enter the ring, and it is actually a ‘ brush 
changer.” The external commutator a!, a?, &c., is so connected 
to the winding of the Gramme ring R, R, that as the brushes 
m bl, mb? bearing on it pass successively from one segment or 
bar to the next, the current sent to the ring is caused to enter the 
ring from opposite sides, so that reversed currents sent into 
ring winding through successive segments would maintain a per- 
manent south pole at the point «1 and a permanent north pole at n1. 
In the application of the system to an ordinary direct current 
motor having any form of cylinder or drum armature winding, the 
connections are the same as in Fig. 1, but the ordinary commu- 
tator 1, 2, &c., is shown outside, and the other reversely connected 
commutator or brush changer is inside and is connected to corre- 
sponding bars of the other collector. Fig. 2 illustrates the system 
of connecting the two sets of commutators to each other. When 
in motion one bar of the collector must pass under the brushes at 
each reversal of current. The number of collector bars therefore 
represents the number of current reversals corresponding to a 
single complete revolutlon of the motor armature. (Accepted 
October 16, 1889). 


ELECTRIC LIGHTING. 


14,489. E. Ritter von Moese-Nollendorf, London. 
Improvements in Electric Lighting. (8d. 2 Figs.) Oc- 
tober 9, 1888.—This invention is based upon the fact that the 
human eye can absorb only a limited number of luminous impres- 
sions ina certain space of time. If that number is exceeded, the 
eye fails to notice the interruptions and will see the image asa 
continuous one. For instance, if an electric circuit, the current 
of which is just strong enough to supply one incandescent lamp, 
is fitted with two such lights instead of one, in such manner that 
the current will be supplied with rapid interruptions of a small 
fraction of a second, ‘came to one and tothe other of the two 
lamps, in reality both filaments will glow alternately in very short 
interruptions, but to the eye of the observer these interruptions 
being too short will not be perceptible and both lamps will appear 
to glow continuously. In Fig. 1, @ and b are the incandescent 
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lamps. The rotating apes 05" or commutator is here a cy- 
linder ¢ covered with non-conducting material. A part of the cir- 
cunference of the cylinder c is covered with metal or any good 
conductor cl, which is connected conductively to the metal axis c?. 
Coming from the source E along line M, standard d, and axis c?, 
the current passes through the brushes e, eto the lamps alter- 
nately. On opposite sides of the interruptor c the brushes or 
spring contacts e,¢ are arranged in such manner that they bear 
upon the cylinder c and are in connection with the lamp circuit. 
Fig. 2 represents a diagram of another arrangement, being pro- 
vided with several circuits. Here the interruptor is in connection 
with seven brushes and is covered on its surface with conductive 
metal strips or bands in spiral lines in such a way that one brush 
after the other comes in contact with the conducting strip, so that 
in the same instant in which the one strip leaves the contact 
another strip will establish it. (Accepted October 16, 1889). 


_ E. De Pass, London, (A. De Lodyguine, Paris.) 
An Improved Process for the Manufacture of Fila- 
ments for Electric Incandescence or Glow Lamps. 
(8d. 4 Figs.) July 3, 1889.—The organic material, such as bamboo, 





paper, thread, &c., is reduced in the usual manner to blanks or 
filaments, which are then secured upon suitable lead forms to 
give them the right shape. The forms with the filaments 
secured upon them are then exposed to the action of fluoride of 
boron in a closed vessel D which is lined with lead and has a shelf 
upon which are placed the blocks with the filaments. In the 
arrangement shown in the figure, the fluoride of boron is generated 
in the heated retort N, and after acting upon the filaments passes 
through a pipe F in succession through a vessel G containing 
naphtha, and two vessels L and L! containing water. The naphtha 
acts as a seal, and the water is intended to absorb the gas. A 
vessel T containing water serves to absorb the gas remaining in 
the vessel D when the latter is to be opened. A safety exit is 
provided in the last vessel L. A bulb Q in the pipe F serves as an 
outflow to receive the liquid contained in the vessel G and to 





prevent it from being forced into the vessel D by atmospheric 
pressure when the retort N is cooling after the completion of the 
process. The fluoride of boron serves to carbonise the filaments, 
driving off the water present in chemical combination therewith, 
whilst preserving their original form, and imparting to them a 
homogeneous character. The filaments are then removed from 
the forms, covered with powdered carbon, and strongly heatcd in 
a furnace with exclusion of oxygen, for the purpose of eliminating 
all traces of fluoride and foreign substances. When cooled the fila- 
ments are attached to temporary terminals and brought to a high 
heat by passing a current of electricity through them, whereby all 
occluded gases are driven off. The filaments are then secured to 
their permanent platinum electrodes, and an electric current is 
I through them whilst in a carbonaceous atmosphere with 
the object of imparting to the filaments a uniform resistance. 
(Accepted October 16, 1889), 


14,333. F. W. Arnold, Altona, Germany. An Im- 
roved Incandescence Lamp Mounting 
terruptor. (6d. 5 Figs.) September 11, 1889 —The im- 
proved lamp mounting comprises a cylindrical casing H closed at 
the top by means of a plate P of insulating material, secured by 
screws 8, 8 in the casing, whose downwardly extending narrowed 
rtion carries the incandescence lamp G adapted to be easily 
introduced by means of a bayonet closing. Two metallic hollow 
cylinders c are detachably secured in the plate P, and are provided 
at their upper end with inner screw threads to receive the contact 
screws k, the heads of which establish a .etallic connection be- 
tween the conducting vires 1 and the hollow cylincers c. The 
contact pins ¢ are vertically displaceable in the lower space and 
bottom of the latter, and held with their flanges in the lowest 
position by helical springs f. One pin is provided with a lateral 
pivot z projecting outwardly through a slot in the hollow cylinder 








e and surrounded with a loose insulating roll. The disengaging 
device consists of a shaft w having a handle and lodged in a tube 6 
on the casing H. The shaft w carries a lever h, which, on the 
turning of the shaft, lifts the contact pin provided with the pivot 
2 off the contact plate of the incandescence lamp, thereby inter- 
rupting the electric current, whilst the other pin remains in con- 
tact with its contact plate. To allow the shaft w to be fixed in 
any desired position, a small pin o is provided thereon, which is 
pressed by means of the spring f! situated within the tube into 
recesses at the rim of the latter. The insulating roll rolls on the 
lever h for the purpose of allowing of a uniform wear, and pre- 
cludes a transmission of the electric current to the disengaging 
device. The cover D, likewise connected by means of the screws « 
with the casing H, is intended to protect the contact screws k from 
injury, and serves simultaneously with its screw-threaded neck a 
for securing the whole device to the lamp-holder. (Accepted 
October 23, 1889). 


STORAGE BATTERIES. 


17,537. M. Bailey and J, Warner, London. Im- 
rovements in Celis for Secon: Batteries. (8d. 
Figs.) December 1, 1888.—This invention has for object to con- 

struct cells for secondary battery elements which will be capable 

of retaining the gases evolved during the charging process under 
any desired pressure, in order that recombination may take place 


ligt Fig.2 
a a 





without loss after discharge. Several constructions of cells are 
shown and described. Figs. 1 and 2 show a cell of circular shape, 
the lid B of which is fitted with wedge fastenings. The lugs F are 
tapered out as at k, and wedge-shaped tenons / are formed in the 
lid. By turning the lid sharply round in the direction of the 
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arrow, the taper tenons! enter the grooves R in the lugs F, 
forcing the lid B tightiy upon the cell, thus forming an air-tight 
joint. Fig. 3 shows the method employed when the cells are con- 
structed of metal such as lead or ofcarbon. The secondary cells Al 
are inclosed in an outer insulating chamber N provided with 
a cover luted on and secured by straps d. (Accepted October 2, 


16,479. H.H. Lake, London, (Professor H. Walter, Cin- 
cinnati, Ohio, U.S.A.) Improvements in Storage or 
Secondary Batteries. (8d. 10 Figs.) November 13, 1888. 
—Acetate of lead is dissolved in vinegar, and in the solution are 
inserted two carbon electrodes which are connected with a gene- 
rating source of electricity. After the current has been allowed to 
flow into this secondary battery for a time, the electrodes are dis- 
connected from the generating source, whereupon the carbon 
electrodes are found in a state of high difference of potential, so 
that on joining them a strong electric current is given out. They 
act then as the carbon and zinc electrodes do in a powerful 
primary battery. Referring to Fig. 1, A isa portion of a Uattery 
jar containing an acid bath B, and divided into sections by non- 
conducting division plates C, provided with perforations C1, An 
active material D, such as crushed carbon or the like, is placed in 
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the sections formed by the division plate C, and surrounds the 
electrodes E, which are made of (J shape, so as to embrace the 
active material on all sides, and are provided with terminals to 
receive connecting wires G. The electrodes are composed of 
carbon or of any base metal covered by the galvano-plastic process 
with a layer of gold, platinum, or iridium for the purpose of 
obtaining good conductivity and indestructibility. In the modifi- 
cation illustrated in Fig. 2, the battery jar A is furnished with 
electrodes a formed of bags of fabric, such as will not be acted 
upon by the acid, holding crushed carbon tightly packed around 
carbon pieces a1, which are connected by wires to a terminal b. 
a3 ig a similar electrode connected to a terminal bl. The cover is 
formed with air holes, The electrodes a, a are surrounded by a 
saline solution and the current enters at one of the terminals. (Ac- 
cepted October 16, 1889). 


STEAM ENGINES. 


79. E. 8S, Harpst, Tyler, Texas, U.S.A. Improve- 
ments in Steam Engines. (6d. 5 Figs.) January 2, 1889.— 
A is a hollow bed and B the cylinder. Steam ports a have an out- 
ward opening a! at the top of the cylinder, and extend through 
the shell of the cylinder to an inward opening b. Exhaust ports 
D at the bottom of the cylinder communicate with the exhaust 
pipe al, Steam pipes E, E! open through the cylinder and register 
with the ports a!. The main shaft F has bearings G in the 
cylinder, and is provided with a crank c turning within the hollow 

iston H, which is provided with opposite steam ports a? extend- 
ing a short distance through the shell, and having openings 5, b!, 
the openings b! at certain times registering with the cylinder 
steam port openings b. A spirally oscillating motion is imparted 
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to the piston during its stroke by laterally curved guides I, I! ex- 
tending transversely and vertically through the open middle por- 
tion of the piston, and having their ends resting in bearings ?. 1 
is inclined on one side, and a key ¢!, having an inclined surface, is 
placed against it, and is designed to adjust the guide I! to or from 
the poe the movement of the key i! being accomplished by 
means of a screw k, Projections k! pivotted on the brasses K of 
the crank-pin are adapted to engage the ved guides, The 
steam port openings b are on a different horizontal plane, and the 
piston in oscillating closes the openings at one end of the cylinder 
and opens the port at the opposite end, and when the piston is at 
the extreme limit of its stroke in either direction, the exhaust 
port allows the free escape of steam. (Sealed July 16, 1889). 


2948. H. H. Lake, London. (i. H. Laforge, 
bury, Conn., and H. J. Barker, Philadelphia, Pa., U.S.A.) 
Improvements in Steam es, (Sd. 8 Figs.) Feb- 
ruary 19, 1889.—This invention relates to direct-acting steam 
engines and ee to that class in which the piston itself 
acts as the valve, and in which a rotation is imparted to the piston 
during its travel, whereby the ports are opened and closed. A 
and B are similar cylinders in axial line with each other, the 
adjacent ends of the two cylinders being open and their outer 
ends closed. The pistons C, D are of greater length than the 
stroke, and are connected with each other by means of a link or 
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pair of slotted guides E, F, between which a crank block G is 
arranged to slide at right angles to the axis of the piston. The 
steam inlet passages J, K of the respective cylinders A, B, are 
arranged at a distance from the closed end of the cylinder a little 
greater than the stroke of the piston, and open into steam ports a 
of the cylinder A, and steam ports } of the cylinder B. The 
exhaust Land M open into ports d and ¢ respectively, 
andare also distant from the closed end of the cylinder further 
than the length of the stroke, the arrangement being such that 
neither end of the piston ever reaches the respective ends of 
the ports, The pistons are constructed with longitudinal 





chambers N provided with inlet ports adapted to register with the 
ports f, g of the central chamber F. From the same chamber N 
exhaust passages h and i open to the periphery of the piston and 
are adapted to register with the corresponding exhaust ports d, d 
of the cylinders. The requisite rotation of the pistons is effected 
by means of cain-shaped grooves formed in the face of one or the 
other of the guides E, F, and into which engages a stud on the 
crank block G, whereby an oscillatory rotary movement is im- 
parted to the guides E, F, and communicated to the pistons, so as 
to cause the several ports to properly register for the admission, 
cut-off, and exhaust of the steam. (Sealed July 23, 1889). 


3807. C. Fox, Stamford, Conn., U.S.A. Improve- 
ments in Cut-Off and Reversing Gear for Engines. 
(8d. 4 Figs.) March 5, 1889.—This invention is applicable to 
marine and locomotive engines, and the year is so constructed as 
to give —— lead at all points of the cut-off both in the for- 
ward and backward motion. 1 is the framework, 2 the crank 
journalled in a boss 3, 4 the eccentrics, 5 the eccentric straps, and 
6 the eccentric rods ; 7 is the cylinder, 8 the piston, 9 the piston- 
rod, 10 the steam ports, 11 the exhaust port, 12 the valve, and 13 








the valve stem, at the lower end of which is a guide 14, moving in 
ways 15; 16 is the link and 17 the link block, journalled on a stud 
projecting outward from the valve stem guide ; 19 is the saddle, 
20 the reach-rod, 21 the quadrant, 22 the reversing lever, and 23 
aset screw whereby the reversing lever 22 is locked to the quadrant 
21, after adjustment, to cut off the entrance of steam into the 
cylinder7. When the reversing lever 22 is swung towards the left 
a forward movement of the engine is produced, and when it is 
swung towards the right a reverse movement is produced. (Sealed 
July 16, 1889). 


H. H. Lake, London, (7. Tripp, Avon, Mass., 
Improvements relating to Distribut 

Valves, efly gned for Usein Steam Engines, 
(8d. 8 Figs.) March 26, 1889.—This invention has for its object 
to relieve the cylinders of locomotive engines of excessive pres- 
sures, where piston valves are used in a manner equally as effi- 
cient as when the ordinary PD slide valve is employed. The figures 
illustrate a locomotive cylinder 23 in combination with which, 
instead of an ordinary D slide valve upon the valve seat 36, a 
piston valve 38 is used. The valve cylinder 37 is secured to the 
valve seat 36 by bolts. The end portions 50 of the valve cylinder 
are provided with the seats 54 and 55 respectively. These seats 
are covered in a manner similar to valves and their seats, by the 
poppet plate seats 56 and 57 respectively. The poppet plate 58, 
provided with the seats 56 and 57, is held in its position by means 
of bolts 59 and 60, which pass respectively through enlarged holes 
of the poppet plate ears, and are securely screwed into ears of 
the valve cylinder. The plate is guided in its lift or travel by 
means of the bolts 59 and 60, which serve as guides, and the plate 
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is held in contact by the pressure of spiral springs 67 and 68, 
which are placed between the bolt heads and ears of the 
plate. The seat portions of the plate 58 are annularly united. 
Assuming the locomotive to be running ahead under a full head 
of steam, and that, at about the time the piston 31 commences its 
stroke ahead, the piston valve is reversed: then the piston may 
produce an excessive pressure within the cylinder between the 
front head and the piston during the completion of its stroke. 
This excessive pressure cannot be relieved by the piston valve, 
for the reason that the piston valve head 45 covers the port 41, 
which may not be uncovered until the excessive pressure pro- 
duced may have caused disastrous effects. In such an event, 
when the pressure is slightly greater within the space between the 
piston and the front head than the pressure in the steam chest, 
the poppet plate 58 will be forced from the end portion 50 of the 
valve cylinder, thereby uncovering the ports 47 and 51, and the 
ports 52 and 53, and thereby permitting the escape of the com- 
pressed vapours through the supply ports 29 and 41 to the exhaust 
port 42. (Sealed July 23, 1889). 


MISCELLANEOUS, 


13,805. F. e, London. Improvements in the 
Application of Electricity to Vehicles on Tram and 
ways, and in the Apparatus for Effecting the 
same, [lld. 13 Figs.) September 25, 1888.—This invention 
relates to developments of former inventions of the present in- 
ventor, according to which vehicles can be propelled along tram 
or railroads by means of electricity actuating a motor carried by 
the vehicle to be propelled. The figures show diagrammatically 





some improved arranyements for this purpose. In Figs. 1 and 2, 
A and B are insulated metallic overlapping conductors of electri- 
city arranged for series working. Either or both of these con - 
ductors may be arran; overhead or may be laid in a channel 
under the road, the channel having a slot through which connec- 
tion may be effected between the electric motor on the vehicle and 
running contacts on the conductors ; or again, the conductors may 
form the actual rails on which the vehicle travels. C, C are sets 
of accumulator cells inserted between the overlapping lengths of 
the conductors in such a way as to be charged in series by the 
dynamo D, and be discharged in parallel. E, E are the motors of 
the vehicles to be propelled, and F, F the running car contacts of 
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these vehicles on the conductors. In the arrangements shown in 
Figs. 3 and 4, insulated joint pieces G are placed between the con- 
ductors A, B at the points where the car contacts pass from one to 
the other in order to facilitate the ze of the contacts F from 
one conductor to the next, and to improve the insulation between 
them. In the arrangements shown in Figs. 3 and 4, the direction 
of the current through the motors is reversed at every joint. At 
points and crossings a length of the crossing rail of the conductors 
is arranged in such a manner so that the same movement which 
works the points of the permanent way shall also make or break 
the electrical connection for working the crossings of the con- 
ductor. (Accepted October 2, 1889). 


12,378, I. E. Storey, Boulder, Colorado, U.S.A. 
Improvements in Electric Rock Drills, (6d. 6 Figs.] 
August 6, 1889,—The main frame A of the apparatus is supported 
upon a tripod from trunnions Al. Within this frame is mounted a 
reciprocating frame B. To facilitate the sliding ‘movement, anti- 
friction rollers b located at the four corners of the frame B, bear 
upon tracks formed in the frame A. The electric motor C is 
rigidly mounted in the frame B, The field magnets C! are secured 
to an annulus ¢, bolted to the frame B. The armature C? is 
mounted on a hollow shaft C3 passing through bearings in each 
end of the frames Aand B. The lower bearing on the frame B is 
a double one, one part being a ball bearing to receive the thrust 
from the tool and the other being a smooth bearing in which the 
shaft rotates. The tool D is secured to the shaft by screw-threaded 
connections or clam in any suitable way. At the upper end of 
the frame A the shaft C3 a through a water-tight stuffing-box 
einto a water chamber E. This chamber has a fitting at the 
upper end for connecting a hose pipe leading from any suitable 
water supply. The extreme upper end of this shaft is provided 
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with a valve el, Fig. 3, having a seat within the shaft and an 
upwardly extended stem surrounded by a spring normally tend- 
ing to hold the valve against its seat, but the pressure above forces 
the valve from its seat and allows the water to into the pas- 
sage below and and thence to the drill point. us the quantity 
of water admitted to the hollow shaft and to the drill point may be 
regulated by adjusting the spring controlling the valve. The 
frame A, at the top, has a lateral extension for the purpose of 
supporting a bearing for a shaft F (Fig. 2), provided with a hand- 
wheel F!, and screw-threaded its entire length below the bearing. 
The shaft passes downward through a pair of internally-threaded 
jaws f, which are pivotted to a bracket bolted to the annulus c 
which supports the field magnets. There is also hung on this 
bracket a disc f* provided wlth eccentric slots engaging with studs 
in the outer ends of the pivotted jaws f. The disc f? has a handle 
by which it may be rotated to throw the jaws away from the screw 
shaft. By this arrangement the motor and its supporting frame, 
together with the shaft and tool, may be fed back and forth by 
hand according to requirement. (Accepted October 16, 1889). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Tuer Forrar AND BrecHIN Raitway: Erratum.—In 
mentioning this railway in the course of our article on 
new railway schemes in Scotland, on e 605 ante, we 
stated that ‘‘Mr. P. W. Meik,” of Edinburgh, was the 
engineer ; we should have said ‘‘ Messrs. Thomas Meik 
and Sons.” 
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PNEUMATIC HAMMER. 
CONSTRUCTED BY MESSRS. BREUER, SCHUMACHER AND CO., KALK, NEAR COLOGNE. 
(For Description, see Page 738.) 


WILLIAM GILBERT, OF COLCHESTER. 
(Concluded from page 718.) 

IN our last article we referred to Dr. Gilbert’s 
researches in magnetism and electricity, and to the 
subsequent publication of his great work ‘* De Mag- 
nete”’ in 1600. This book had been promised for 
some years before, and the scientific world through- 
out Europe expected great things from it, for Gil- 
bert’s reputation as a philosopher and original 
investigator had been established throughout the 
schools on the Continent for many years. When 
the book appeared these expectations were more 
than realised, and there is abundant evidence to 
show that by it the reputation of Gilbert, and of 
the country in which he worked, were in the eyes 
of the whole scientific world raised to a high posi- 
tion. In connection with this part of our subject 
it will be interesting to refer to some of the opinions 
that were expressed by men of learning at the time, 
and shortly after, the publication of ‘‘De Magnete.” 
We have already referred* to Gilbert’s own letter 
t» William Barlowe, in which he tells his friend of 
the appreciation with which his book was received by 
te learned men of Venice and Padua, undoubtedly 
referring among these to the great Galileo, who was 
at that time professor of mathematics in the latter 
university ; and the following is what Barlowe, 
himself ‘‘ a great magneticall man,” wrote in 1618 
of Gilbert’s discoveries. 

‘* That wonderfull propertie of the body of the 
whole earth called the magneticall vertue (most 
admirably found out and as learnedly demonstrated 
by Doctor Gilbert, physitian vnto our late renowned 
S.ueraigne Queene Elizabeth of happy memory) is 
the very true fountaine of all magneticall know- 
ledge. So that although certain properties of the 
Loadstone were knowne before, yet all the reasons 
of those properties were vtterly vnknowne and 
never before revealed (as I take it) vnto the sonnes 





* See page 718 ante, 
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deacon of the Church, 


sun, 


of Gilbert’s experimental deduc- 


his sixth booke entreating of the 
motion of the earth, I think there 
is no man liuing farther from 
beleauing it than my selfe, being nothing at, all 
persuaded therevnto by the reasons of other men. 
Amicus Socrates, Amicus Plato sed magis amica 
veritas is the onely cause why I doe embrace his 
iudgment in the one, and refuse it in the other, 
in matters of this nature following the rule 
Nullius addictus iwrare in verba magistri,” 

Nathaniel Carpenter, the geographer and mathe- 
matician, who wrote in 1625, thus speaks of 
Gilbert’s work.+ ‘* Magneticall proprieties, I find 
in ancient Writers, as little knowne as their causes ; 
and if any matter herein were broached, it was 
merely coniectural, and depending on no certain 
demonstration: neither had we any certain or 
satisfactory knowledge of the thing vntill such time 
as it pleased God to raise vp one of our country- 
men D. Gilbert, who to his euerlasting praise hath 
trodden out a new path to Philosophie, ‘and on 
the Loadstone, erected a large T'rophie to commend 
him to posterity. This famous Doctor being as 
pregnant in witty apprehension as diligent in curious 
search of naturall causes, after many experiments 
and long inquiry, found the causes of most mag- 
neticall motions and proprieties hid in the mag- 
neticall temper and constitution of the Earth, and 
that the earth it selfe was a meere magneticall body 
challenging all those proprieties, and more than 
haue expressed themselves in the Loadstone ; which 
opinion of his was no sooner broached than it was 
embraced and wel-commed by many prime wits as 
well English as Forraine. Insomuch that it hath of 
late taken large root and gotten much ground of our 
Vulgar Philosophie.” 

The attitude which Francis Bacon assumed to- 
wards Gilbert was a curious mixture of praise and 
depreciation which usually betrays a jealous feeling. 


of man.”* It is an interesting 
fact as showing-the advancement 
of Gilbert’s mind that he adopted 
the Copernican doctrine respect- 
ing the earth’s motion—a view 
which even the great mind of 
Francis Bacon failed to grasp. 
William Barlowe, as an arch- 
could 
hardly have been expected to 
support the view that the earch 
was the moving body and not the 
and he refers to it in a 
quaint manner, in which, after 
attesting the general correctness 


tions, he says, ‘‘ but, concerning 


It is true that he refers to ‘‘De Magnete” as a 
painfull (i.e., painstaking) experimentall booke,* 
but in many other passages his references to Gilbert 
and his work have a distinctly sneering tone, while 
in one place he speaks of his experimental 
method of investigating scientific phenomena and 
founding theories thereon as something almost 
childish, and he characterised it as ‘‘an instance of 
extravagant speculation founded on_ insufficient 
data.”+ Again, in another place, he says, ‘‘ Another 
error is that men have used to infect their medita- 
tions, opinions, and doctrines with some conceits 
which they have most admired, or some sciences to 
which they have most applied and given all things 
else a tincture according to them utterly untrue 
and unproper. .... So have the Alchemists made 
a philosophy out of a few experiments of the 
furnace, and Gilbert, our countryman, hath made a 
philosophy out of the observations of a loadstone 
(philosophiam etiam e magnete elicuit).”’t 

Such criticism falls somewhat awkwardly from 
the great author of the ‘‘ Novum Organum,” which, 
more than any other of his ‘works, has gained for 
Bacon the credit of being the Father of the inductive 
and experimental method of philosophy which Gil- 
bert had inaugurated a quarter of a century before. 
In reference to it, Humboldt says:§ ‘‘ Bacon, 
whose comprehensive views were unfortunately 
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How polarity exifts in any hardened iron, not 
excited by a magnet, 4 
Itherto we have declared the natural ard innate caufes 


| Bay By] and the powers acquired by means of the ftone: but 
re I, Mey now the caufes of ic virtues in hardened iron,. 
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A not excited by the ftone are to be inveftigated. Magnet 


~ aN 


and iron thaw and difplay to us wonderful fubtilities. 
It has often been demonftrated before that iron not excited by a 
ftone is borne north and fouth; but alfo that it has polarity, that is 
it has the proper and fingular polar diftinétions juft as a magnet or 
a piece of iron rubbed with a magnet. That which appeared to us 
at firft wonderful and incredible is: The metal of iron from the lode is 
heated in the furnace, flows out of the furnace, and hardens in a great 
mafs, that mafs is divided in great work(hops, and is beaten out into 
iron rods, from which again the fmiths fathion very many tools, 
and needful implements. So the fame mais is varioufly worked up 
and tranfformed into many fimilitudes. What then is that which 
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accompanied by very limited mathematical and 
physical knowledge, even for the age at which he 
lived, was very unjust to Gilbert ;” and, in still 
more recent times, Dr. Whewell has remarked|| that 
‘* Bacon showed his inferior aptitude for physical 
research in rejecting the Copernican doctrine, which 
William Gilbert adopted.” 

In an earlier part of this article we referred to the 
learned men of Venice and Padua as undoubtedly 
including the great Galileo, and in support of this 
we will quote the following interesting words 
written by Galileo Galilei himself. ‘‘I extremely 
admire and envy the author of ‘De Magnete.’ I 
think him worthy of the greatest praise for the 
many new and true observations which he has 
made, to the disgrace of so many vain and fabling 
authors ; who write not from their own knowledge 
only, but repeat everything they hear from the 
foolish and vulgar, without attempting to satisfy 
themselves of the same by experience ; perhaps 





* “ Magneticall Aduertisements.” London, 1618. 
t Mh ag we 
taining the Sp 
Nathaniel Carpenter Fellow of 
Oxford, Oxford, 1625 


Delineated Forth in Two Bookes con- 
ericall and Topicall Parts thereof,” by 
Exceter Colledge, in 


* * Advancement of Learning.” 
+ “ Novum Organum,” 1620, 

+ ‘* Advancement of Learning. : 
§ “Cosmos,” 


\| “History of the Inductive Scjences,” 
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that they may not diminish the size of their 
books.”* 

In a very curious and celebrated old book by Sir 
Kenelm Digby, which was published in 1644,+t the 
following interesting reference to Gilbert’s work and 
reputation is made in a chapter entitled ‘‘ Of the 
Loadstone’s Generation and its Particular Motions.” 
** But to come to experimentall proofes and obser- 
uations vpon the loadstone by which it will appeare 
that these causes are well esteemed and applyed, 
we must be beholding to that admirable searcher of 
the nature of the loadstone, Doctor Gilbert ; by 
means of whom and of Doctor Harvey, our Natid 
may claim euen in this latter age as deserued-a 
crowne for solide Philosophicall learning as for many 
ages ether it hath done formerly for acute and 
subtile Speculations in Diuinity. But before I fall 
to particulars, I thinke it worth warning my Reader, 
how this great man arriued to discouer so much of 
Magneticall Philosophy ; that he likewise, if he be 
desirous to search into nature, may by imitation 
advance his thoughts and knowledge that way. 

‘* In short, then, all the knowledge he gott of this 
subject was by forming a little loadestone into the 
shape of the earth. By which meanes he com- 
passed a wonderfull designe, which was to make 
the whole globe of the earth maniable ; for he found 
the properties of the whole earth in that little 
body ; which he therefore called a Terrella, or little 
earth ; and which he could manage and trye ex- 
periences vpon att his will. And in like manner, 
any man that hath an ayme to aduance much in 
naturall sciencies, must endeauour to draw the 
matter he enquireth of, into some such modell, or 
some kinde of manageable methode ; which he 
may turne and wind as he pleaseth. And then 
lett him be sure, if he hath a competent vnder- 
standing, that he will not misse of his marke.” 

The learned historian of the Royal Society, 
Thomson, thus refers to ‘‘ De Magnete.” ‘‘ Dr. 
Gilbert’s book on Magnetism, published in 1600, 
is one of the finest examples of inductive philosophy 
that has ever been presented to the world. It is 
the more remarkable because it preceded the Novum 
Organum of Bacon, in which the inductive method 
of philosophizing was first explained.”t{ In con- 
cluding this portion of our subject we will quote 
from the testimony of the eminent historian 
Hallam to the debt which this country and science 
in general owes to the memory of William Gilbert. 
‘*'The year 1600 was the first in which England 
menreg a remarkable work in Physical Science ; 

ut this was one sufficient to raise a lasting reputa- 
tion for its author. Gilbert, a physician, in his 
Latin treatise on the Magnet, not only collected 
all the knowledge which others had possessed on 
the subject, but became at once the father of 
experimental philosophy in this island, and, by a 
singular felicity and acuteness of genius, the 
founder of theories which have been revived after a 
lapse of ages, and are almost universally received 
into the creed of science. Gilbert was one of the 
earliest Copernicans, at least as to the rotation of 
the earth, and with his usual sagacity inferred, before 
the invention of the telescope, that there are a multi- 
tude of fixed stars beyond the reach of our vision.”’§ 

We have referred at considerable length to the 
world-wide reputation of the author of ‘‘ De Mag- 
nete,” and to the high esteem in which his work 
was held by his contemporaries and by more recent 
critics, because, as we have before pointed out, the 
name of Gilbert and the importance of the dis- 
coveries he made, have been too much passed over 
by modern writers, but few of whom have read his 
book, and this for two causes, first, because the 
book itself is very scarce, havingnever been reprinted 
since 1638, and it has never been translated into 
English or into any modern language. We are 
happy to say, however, that this reproach upon our 
scientific patriotism will very soon be removed, and 
the want which William Barlowe called attention to 
in 1618 will very soon be met. We are approach- 
ing the tercentenary of ‘‘De Magnete,” and with 
the object of celebrating the event a Gilbert Club 
has recently been formed, having for its first pre- 
sident Sir William Thomson, who more than any 





* Drinkwater’s “‘ Life of Galileo.” 

+ “Two Treatises, in the One of which the Nature of 
Bodies, in the other the Nature of Man’s Soule is looked 
into: in Way of Discovery of the Immortality of Reason- 
able Soules,”’ Paris, 1644. 
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one else is the representative of the combination 
of abstract mathematical electricity and magnetism 
with their ap lications to the service of man, and 
who, like Gilbert, has founded theory upon experi- 
mental research and has resorted to experiment 
again to verify theoretical conceptions. 

The Gilbert Club held its inaugural meeting a 
month ago, when the following were adopted by 
resolution as the objects of the club : 

(i) To produce and issue an English translation 
of ‘*De Magnete” in the style of the folio edition 
of 1600. 

(ii) To arrange hereafter for the Tercentenary 
Celebration of the publication of ‘‘ De Magnete,” 
in the year 1900. 

(iii) To promote inquiries into the personal 
history, life, works, and writings of Dr. Gilbert. 

(iv) To have power, after the completion of the 
English edition of ‘‘De Magnete,” to undertake 
the reproduction of other early works on electricity 
and magnetism, provided at such date a majority 
of members of the club so desire. 

The following gentlemen were elected as the 
Council and officers for the ensuing year : 

President: Sir William Thomson, LL.D., 
F.R.S.S.L. and E., President of the Institution of 
Electrical Engineers.—Vice-Presidents: The Right 
Hon. Lord Rayleigh, Sec. R.S. Jonathan Hutch- 
inson, F.R.S., President of the Royal College of 
Surgeons. Professor A. W. Reinold, F.RS., 
President of the Physical Society. Benjamin Ward 
Richardson, M.D., F.R.S. Professor David E. 
Hughes, F.R.S. Henry Laver. — Treasurer : 
Latimer Clark, F.R.S.—Council: W. Lant Car- 

enter. Professor John Ferguson, M.A., F.R.S.E. 

rofessor George Forbes, M.A., F.R.S.S.L. and 
E. Professor G. C. Foster, F.R.S. Sir Philip 
Magnus. Professor A. W. Riicker, F.R.S.—Hon. 
Secretaries: Conrad W. Cooke. Professor Raphael 
Meldola, F.R.S.; and Professor Silvanus P. 
Thompson. 

In accordance with the first and principal object 
of the club, we are glad to state that the translation 
of ‘‘De Magnete” is well in hand, and it will be 
printed and ‘‘got up” in such a manner as to be as 
like the original in appearance as it can be made, it 
will, in fact, be a fac-simile reprint in everything 
except the language in which it is reproduced. In 
illustration of this we print on the preceding page 
a reduced fac-simile of a specimen page, which will 
give a fair idea of the general appearance of the 
work, but we would point out that the initial letter 
is only a temporary ‘‘ dummy” to take the place of 
the fac-simile of the very charming original which is 
not yet ready. 

The following particulars respecting this eminent 
man will be of some interest in connection with this 
article. William Gilbert was the eldest of the five 
sons of Jerome Gilbert, the Recorder of Colchester, 
and was born in that town in the year 1540. Some 
of his biographers state that he was educated both 
at Oxford and at Cambridge, but of his connection 
with the former university there appears to be no 
authentic record. The statement arose probably 
from the fact that by his will he bequeathed his por- 
trait to the Schools Gallery at Oxford, showing that 
he had some special regard for the older university, 
from which it might reasonably have been assumed (in 
the absence of evidence to the contrary) that Oxford 
was his alma mater. His record at Cambridge, how- 
ever, is so clearly established that there is little room 
for the supposition that the University of Oxford can 
claim any share in his education. It is far more pro- 
bable that some honorary distinction was conferred 
upon him in after life by that university and that 
his bequest was a mark of his appreciation of that 
honour. At the age of eighteen he matriculated at 
St. John’s College Cambridge, i.e., in May, 1558, 
taking his B.A. degree in 1560, when he was elected 
a Fellow of his College on Mr. Symson’s foundation 
in his twenty-first year. He took his M.A. degree 
in 1564, and became mathematical examiner at St. 
John’s in 1565 and 1566. He was Senior Bursar 
of his College in 1569, taking his M.D. degree the 
same year, and a few months after became Senior 
Fellow of St. John’s. 

After leaving the university he travelled for three 
years on the Continent, returning in 1573, where 
at the age of thirty-three he was elected a Fellow 
of the College of Physicians, and took up his abode 
in London, where he practised as a physician ‘‘ for 
more than thirty years with great honour and 
success.”* His house was on St. Peter’s-hill, near 








* Epitaph on his monument in the church of the Holy 
Trinity, Calcheeher, 





St. Paul’s, between Upper Thames-street and Little 
Knight Rider-street.* It is possible that this was the 
House of the College of Physicians. He became one 
of the physicians-in-ordinary to Queen Elizabeth, 
who, it is said, granted him a pension, to enable him 
to prosecute his scientific researches, and in Feb- 
ruary, 1600, he was appointed Chief Physician to the 
Court. The date of this appointment is fixed by a 
letter from John Chamberlain (who resided with 
Gilbert) addressed to Sir Dudley Carleton, after- 
wards Lord Dorchester), and dated February 3, 
1660, in which the following passage occurs: ‘‘ The 
Queene hath made choise of our Doctor for her 
phisition but he is not yet sworne,” and this was 
followed by another letter dated February 24, 
1600-1, and addressed ‘‘To my very goode frend 
Mr. Dudley Carleton geve these, at The Haghe or 
elsewhere,” in which Chamberlain tells his friend 
‘*The Covie” (i.e., covey) ‘is now dispersed and 
we are driven to seeke our feeding further of, our 
Doctor being alredy setled in Court and I redy to 
go to Askot.”+ 

Having been elected, as we have already stated, 
a Fellow of the College of Physicians in 1573, he 
held the office of Censor in the years 1581 and 
1582, again from 1584 to 1587, and for a third time 
in 1589 and 1590. He was Treasurer to the Col- 
lege from 1587 to 1591, and again from 1597 to 
1599, and he held the office of Consilarius from 1597 
to 1599, being appointed in the place of Dr. Giffard, 
and in 1600 he was elected President. The Queen 
died in March, 1603, and her successor, James I., 
on his accession, continued Gilbert’s appointment 
as principal Court Physician, but he held it for 
only a few months, for he died on November 30th 
in the same year, in the sixty-third year of his age. 

Gilbert had during his residence in London 
amassed a valuable collection of magnets, globes, 
minerals, and philosophical instruments which, 
together with his library, he bequeathed to the 
College of Physicians, and it remained in the house 
of the college at the bottom of Amen Corner until 
1666, when it was unhappily totally destroyed in 
the great fire of London. He left his portrait, as 
we have before stated, to the University of Oxford. 

We cannot conclude this notice of William 
Gilbert’s life and work better than in the quaint 
words of old Dr. Fuller, who thus refers to him ; 
‘*He hath the clearness of Venice Glass without 
the Brittleness thereof, soon Ripe and long lasting 
in his Perfection. He commenced Doctor in 
Physick, and was Physician to Queen Elizabeth, 
who stamped on him many marks of her Favour, 
besides an annuall Pension to encourage his studies. 
He addicted himself to Chemistry, attaining to great 
exactness therein. One saith of him that he was 
Stoicall, but not Cynicall, which I understand Re- 
served, but not Morose, never married, purposely to 
be more beneficial to his brethren. Such his Loyalty 
to the Queen that, as if unwilling to survive, he 
dyed in the same year with her, 1603. His Stature 
was Tall, Complexion Cheerfull, an ak pags not 
ordinary in so hard a student and retired a person. 
He lyeth buried in Trinity Church in Colchester 
under a plain monument.” 

‘* Mahomet's Tombe, at Mecha, is said strangely 
to hang up, attracted by some invisible Loadstone, 
but the memory of this Doctor will never fall to the 
ground, which his incomparable Book ‘‘ De Mag- 
nete” will support to Eternity.”’t 
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between the American and the British naval attaché. 

For the former nothing appears to be too big or too 

small. He will write about a hundred-ton gun or 

a four million dollar ironclad, with the same calm 

spirit that he will dilate on a new kind of steam 
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whistle or a patent blow-off cock. He will clothe 
his thoughts in the most elegant language, conscious 
that the Government Printing Office will afford it the 

ublicity it deserves ; he will expatiate ‘‘ upon the 

road plane of national policy ” as readily as he will 
quote the most prosaic newspaper paragraph. He 
is a very elephant’s trunk of official life, and certainly 
earns the moderate pay with which an austere 
republic rewards his services. His British confrére 
is very much the reverse of all this. He will con- 
descend only to the weighty questions of his craft, 
and wraps himself in his official dignity as with a 
garment. What the tenor of his official communi- 
cations may be, whether fervid or frigid, we cannot 
say, for his department guards them as sacredly as 
the budding damsel her first love letter. 

Personally we like the American plan. We get so 
much information of what goes on in our own public 
services through American sources—information 
which any British subject would be flouted and 
scouted were he to apply for in a straightforward 
manner-—that we should be less than grateful did 
we not have an affection for this republican pub- 
licity. 

The book under notice is divided into two parts. 
The first contains nine chapters which treat respec- 
tively of: 1. Naval Mobilisation. 2. The Naval 
Manceuvres of 1888. 3. Distribution of Armour. 
4. The Development of High-Power Gun. 5. Naval 
Gunnery. 6. Fish Torpedo Armament. 7. Pro- 
sea 8. Electricity for Naval Purposes. 9. The 

evelopment of the Resources of the United States 
for the Production of War Material. 

The second part consists of Notes on Ships, 
Machinery, Ordnance, Armour, Torpedoes, Torpedo 
Boats, and other subjects of professional interest. 
It will be evident that we shall be unable to deal 
with all these subjects, occupying as they do 
nearly 500 octavo pages of closely printed matter. 
We may, however, with advantage, refer to those 
questions which are of more especial interest to our 
readers. Any notice of a book such as this, which 
deals so largely with work of others, must partake 
less of the nature of a review than of aprécis. It 
may be well therefore to state at once that the 
work done by Lieutenent R. P. Rodgers, the chief 
of the Intelligence Department of the United States 
Navy, and those who have worked with him in 
compiling this book, is of uniform excellence. To 
compile well is by no means so easy a task as it is con- 
sidered by many, and in this instance the numerous 
shrewed and original observations scattered 
throughout the work show that those who have 
been engaged on it are fully acquainted with the 
subjects of which they treat. 

The first chapter is by Lieutenant S. A. Staunton, 
United States Navy, and describes the systems 
existing in England, France, Italy, and Germany, 
by which naval mobilisation is carried out. The 
succeeding chapter is by the same author, and 
describes the English, French, Italian, and Spanish 
manceuvres of 1888. These, we are told, varied 
somewhat in character. Our own were intended 
primarilly to test the resources of the dockyards 
for rapidly mobilising a large fleet, to determine 
the practicability of effectively blockading an 
enemy’s fleet in his home ports, to determine the 
efficiency of vessels of new types, and to illustrate 
the defenceless condition of the British coast and 
food supply. The French manceuvres were alto- 
gether confined to testing the resources of the 
Toulon Arsenal for the mobilisation of a large 
squadron of armour-clads. The Italians devoted 
themselves to the attack and defence of Spezia, 
descents upon the Italian coast, and the destruc- 
tion of littoral railways. The Spanish manceuvres 
were restricted to the determination of the value 
of the torpedo boat flotilla. 

The mobilisation of all the French ships in the 
second category of the reserve at Toulon in August 
of last year was accomplished with great speed, the 
last vessel sailing from Toulon fifty-two hours after 
the signal was given ; but, like the English opera- 
tions of the same year, the manceuvre had been 
weeks anticipated. 

Lieutenant Staunton quotes the opinion of a 
writer in Le Yacht that both men and officers should 
become more familiar with their ships than is pos- 
sible under the existing organisation. He deems 
modern ships so complicated and difficult as to make 
this individual knowledge an absolute requisite. 
He suggests breaking up naval barracks on shore, 
and the assignment of all men in active service to 
the ships of the fleet in reserve. Lieutenant Weyel 
Our own ex- 


has also written much to this effect. 








perience during the naval manceuvres quite supports 
the views set forth by these French officers, how- 
ever sweeping the proposed remedy for the defects 
may seem. 

The Germans, who have proved themselves such 
masters in the art of army mobilisation, appear to 
have paid little less attention to the best way of 
putting their fleet on a war footing with the utmost 
rapidity. All their vessels suited to modern war 
purposes are kept in thorough repair. The general 
underlying idea of the German system is that the 
ships of the navy are purely for war purposes, and 
are only to be employed in-time of peace in cases of 
special necessity for training. Thus no foreign 
squadrons are maintained except the one in China 
and a squadron of small vessels on the West 
Coast of Africa. Every ship has her own house 
in the dockyard in which her whole equipment and 
stores are placed. In this way all articles of value 
and all special fittings are saved from one commission 
to another instead of being lost or misplaced, as too 
often occurs. When a ship is to be commissioned 
the captain takes possession of the key of the store- 
house and fits the ship out at his discretion, every 
thing in the mean time being in thorough repair. 

Our own naval authorities would do well to study 
this German system. The separate store-house 
principle, although expensive at first cost, must be 
the cheaper in the end ; but the great gain would 
be rapidity and absence of confusion in fitting out. 
The real conditions of naval warfare must be a dis- 
puted problem until they are solved by actual 
practice ; but if there is one thing sure it is that 
rapidity of mobilisation will be one of the most im- 
portant factors of success. In these days of rapid 
and certain movement at sea and a destructive 
armament of overwhelming force, a great deal of 
damage may be done in a very short time. When 
the first blow is so heavy a one it is everything to 
get a blow ahead. We commend the information 
contained in this part of the book to those interested 
in the subject. 

The arrangements adopted by the Austrians are 
of much the same character as those of their German 
neighbours. The fact that Austria has but one 
naval arsenal—Pola—at which all ships fit out, 
simplifies the application of the principle. Italy 
does not appear to be so well organised. ‘‘ The 
possibilies of the Italian navy for rapidly putting 
its whole force afloat are only fair,” says Lieutenant 
Staunton. ‘‘It has not yet attained the perfection 
of the German system, which is much admired and 
which it is desired toimitate.” The theory appears 
to be good, but ‘‘the navy yards have been so busy 
with the work of the new ships, the repairs have 
been made only when ships were needed for service.” 

The author sums up in the following words: 
‘*Of the systems of mobilisation of the regular 
forces noticed, that of Germany is probably the 
most thorough and complete. The English method 
is so irregular and uncertain that it can hardly be 
called a ‘system,’ and in Italy the practice falls a 
long way behind the theory. France keeps a 
greater number of men afloat in her reserve ships, 
which is per se an advantage, although it may be 
accompanied by disadvantages of training and dis- 
cipline which are of equal weight.” The chapter 
concludes with a suggested scheme of maintenance 
and mobilisation suitable for a power like the United 
States. 

The next section of the book is devoted to the 
naval manceuvres of 1888. Our own operations of 
last year are first dealt with, the rules laid down by 
the Admiralty, and the operations of the ships 
being set out at length. The author refers to the 
‘‘optimistic view largely echoed by the daily 
papers, and cheerfully accepted by the Admiralty 
Officials” with regard to the mobilisation ; but it 
will be readily understood, from what has gone 
before, that he does not indorse them. ‘‘It was 
admitted,” he says, ‘‘that there had been plenty 
of warning, but it was asserted that ‘the same warn- 
ing would not be wanted in the event of actual 
service ; that war always gave notice in advance ; 
and that before the quarrel passed out of the hands 
of diplomacy there would ample time to make 
the same preparation.” This may or may not be 
true. It depends entirely upon the circumstances 
of each case. The argument is unsound and its 
fallacies dangerous. At the best such an experi- 
ence is a ‘war panic,’ with waste, confusion, and 
extravagance ; and recent history has proved that 
‘war panics’ are more expensive than the main- 
tenance of a service in a state of readiness and 
efficiency.” 








Here is another paragraph which may be read with 
advantage: ‘‘ A deficiency noted at the dockyards 
was the lack of wharf-room where ships can lie 
when commissioning. The old plan of hoisting the 
pennant in the stream is clumsy and slow, and 
must go to the rear with other cherished traditions 
of former times . . . All the ships engaged in the 
manceuvres were supplied with their units (allow- 
antes) of ammunition. It took much time to hoist 
in and stow the heavy charges. The cartridges and 
shell for the heavy guns of the Benbow weigh 
about 500 tons ; and in all ships the relative im- 
portance of this factor has vastly increased in 
twenty years. But facilities for meeting this in- 
creased demand in respect to receiving on board 
and stowing have not received proper attention. 
The Collingwood has only two places for striking 
down powder and the process is slow.” 

Many who witnessed the number of dockyard 
craft alongside the war vessels assembled at Spit- 
head this year the few days that preceded the 
manceuvres, and saw shot slung in mid-air in the 
course of its transference from the cutters to one 
at least of the Admiral class, will fully appreciate 
the force of Lieutenant Staunton’s remarks. For- 
tunately, in this respect, bad weather did not come 
until the day appointed for the inspection, so there 
was a smooth sea whilst these delicate operations 
of transhipment were being carried on. 

A good deal of space is devoted to the British 
manceuvres, Parliamentary Paper C 5632, February, 
1889, being largely quoted. 

The French and Italian manceuvres are also dealt 
with at some length. In view of the chronic state 
of breakdown which seemed the fate of our ships 
this year, some misfortunes of our dearest naval 
friends may be additionally ‘‘ not unpleasing ” to us. 

The Esercito, an Italian newspaper, is quoted to 
the effect that many of the ships suffered material 
injury to their steam machinery. It was said that 
the Savoia, Lepanto, Folgore, Dandolo, Colonna, 
Staffeta, and Italia would need twelve days’ repairs, 
the Bausan thirty days, the Goito twenty-two, the 
Etna nineteen, the San Martino twenty-two, the 
Stromboli and thirteen torpedo boats ten days; 
that the Duilio, Tripoli, and Saetta, and seventeen 
torpedo boats, were in good condition and ready at 
the end of the manceuvres for further service. 

If we had seen this list of casualties a year or two 
ago how we should have pitied these unfortunate 
foreigners, who of course could not expect to be 
engineers or sailors like true-born Rritons, 

he ‘‘naval manceuvres” of the author’s native 
land appear to have been conducted onshore. They 
are dismissed very briefly. 

We now come toa section of the book which bears 
a most seductive title. ‘‘ Distribution of Armour ” 
is a subject we have long wished to see discussed by 
competent authorities. There have been a few 
abortive attempts and false starts at various times 
in this country, but the matter has never been 

roperly tackled. Papers by Mr. Biles and Mr. 

hite at the Institution of | Bens, Architects, the 
recent paper by Sir Nathaniel Barnaby at the 
Civil ry rey and various lectures at the Royal 
United Service Institution, have given several false 
alarms, to say nothing of unsatisfactory newspaper 
controversies, chiefly in the Times. r, White’s 
paper of last spring, together with the Admiralty 
publication on which it was founded, are the most 
valuable contributions on this subject, but it may 
be said that the question of the ‘ Distribution of 
Armour” has never been approached in a contro- 
versial and scientific spirit—there has been plenty 
of controversy, it is true, but very little science. 
In fact, as we have before remarked, the science of 
warship design does not appear to exist. 

It is to Lieutenant F. Singer, United States Navy, 
has been allotted the tillage of this virgin soil. He 
commences well with three large folding plates, on 
which are shown side by side in profile typical war 
vessels of England, France, Italy, and Russia, 
commencing with the Gloire, of France (1858) ; 
the Warrior, of England (1859) ; the Formidable, 
of Italy (1860) ; and the Petropolovski, of Russia 
(1861) ; and bringing the record down to the Tra- 
falgar, Dupuy de Léme, Re Umberto, and Alex- 
ander II. The armoured parts are shown by shading, 
and nothing could be better devised for illustrati 
the manner in which the protected area has sauna 
and contracted—what have been the ‘‘ phases,” to 
use Sir Nathaniel Barnaby’s expressive term— 
during the last thirty years. How the French have 
stuck to the continuous water-line belt ; how we 
abandoned it with the Inflexible—the beginning of 
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the ‘‘decadence” of the British Navy, as Sir 
Edward Reed tells us—and have never gone back 
to ‘‘armoured ends” since ; how early the Italians 
adopted ‘‘advanced” views, using no outside 
armour whatever, although they have returned to 
side protection over a very large area in the 
Re Umberto according to her modified design, in 
the same way that the French have returned to 
very much the original type in the Dupuy de Léme. 

Lieutenant Singer’s explanatory remarks on the 
diagrams are full of interest, and many of his com- 
ments go shrewdly to the point. Because he does 
not discuss the problem of armour distribution we 
can have no quarrel with him, for he does not 
profess to doso, and the pages devoted to the subject 
would be quite inadequate for the purpose. 

The author, with becoming modesty, gives a great 
deal more space to Mr, White’s paper at the last 
meeting of the Institution of Naval Architects. 
From an American point of view probably he is 
right, but Mr. White’s paper has been so universally 
reported, and the few comments Lieutenant Singer 
makes on this subject are so suggestive, that we 
could wish he had given us more original matter in 
this field. However, the book is written for the 
United States Government, and we must not look 
our gift horse too curiously in the mouth. The 
Admiralty paper in which the details of the new 
designs were set forth is also printed in extenso. 
This, perphaps, was hardly necessary, as it covers 
identically the same ground as Mr. White’s paper. 
An abstract is also given of Sir Nathaniel Barnaby’s 
paper onthe ‘‘ Protection of Buoyancy and Stability,” 
read before the Institution of Civil Engineers. This 
is followed by an abstract of a paper taken from 
our columns,*in which Admiral Albini discuses war- 
ships of the future. 

‘*The Development of the High-Power Gun” is 
a subject which is intrusted to Lieutenant C. E. 
Vreeland, U.S. Navy. The author condemns the 
action of the British authorities in going back to 
the muzzle-loading gun after the breechloader had 
been once introduced. Here he is in the main 
right. Somuchcensure has been heaped on ‘‘ the 
authorities” in connection with this subject that 
it is well to be reminded that the old vent-piece 
breechloader was a very different weapon to the 
modern gun, and was, if in careless or unskilled 
hands, more than usually dangerous. In fact the 
old rifled breechloading gun was confessedly an 
imperfect piece, and we could not afford to stop the 
production of ordnance whilst it was being per- 
fected. That is justthe kind of thing that has so often 
been done, with the possibility of disastrous resultsin 
the matter of warship design and construction. To 
be always prepared one musttakethe best weaponthe 
hour presents and not wait for anticipated improve- 
ments. Another important aspect of this question 
centres round the improvements in powder. With 
the old quick-burning powders comparatively short 
guns were practically as effective as the longer ones 
of the present day. With the description of charges 
of a dozen years or so ago 12 or 14 calibres would 
be practically as effective as the 38 calibres of our 
present day ordnance. There are other points con- 
nected with this subject which would support this 
view ; for instance, the retardation of the projectile 
necessary with slow-burning powder, and which can 
only be got by breechloading. There is no doubt, 
however, that our artillery authorities were too 
much wedded to their system, and showed an 
obstructive obstinacy in dealing with those who 
were endeavouring to advance the science of ord- 
nance design. 

The author sketches the development of the 
modern system of ordnance in a clear and instruc- 
tive mannex, and then proceeds to deal with the 
progress of France in the same field. He mentions 
the cast-iron heavy guns hooped with steel, and 
notices the introduction of the interrupted screw 
breeeh closure, which, he states, was perfected so 
early as 1866. The axial vent and safety firin 
arrangements were added in 1874. The all-stee 
construction was introduced in the face of decided 
protests from some of the leading French artillerists 
of the day. Nevertheless it was introduced, and 
about 1875 designs were prepared for all steel 
guns of 27 cm., 34 cm., and 42 cm. calibre. The 
last-named are the heaviest guns in the French 
service to-day. 

The following summary of the principal charac- 
teristics of the French design is useful. 

‘*The salient features of the original 1875 model 


* See 
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are the heavy body composed of two parts of about 
equal weight unitedby a hook scarph ; the tube which 
extends from the obturator seat to the muzzle, 
some two or three calibres beyond the body ; and 
the hoops in two or three short layers (according to 
the calibre) which reinforce the body to a short 
distance in front of the trunnions. The body is of 
steel, forged, but not tempered, and measures 
about 0.75 calibre in thickness; the tube, also of 
forged steel but tempered in oil, is about 0.25 
calibre thick; the hoops of puddled steel are 
about 0.6 calibre thick. A longitudinal section of 
the interior displays an enlarged obturator seat ; a 
long cylindrical powder chamber of diameter but 
little greater than the calibre; a short conic frustum 
connecting powder and shot chambers; and a 
slightly coned shot chamber sloping into the bore.” 

Jpon the introduction of slow-burning powder 
many of these guns were rechambered, with a result 
that an increased velocity of 90 ft. to 100 ft. per 
second was sometimes obtained. The French 42 cm. 
gun—of which there are we believe eight in armour- 
clad ships—weighing 74.8 tons and 440.3 in. long, 
with a length of bore of 28.5 calibres. With a 
charge of 617.2 lb. of powder it throws a projectile 
of 1234 lb., with a muzzle velocity of 1968 ft. per 
second, and a total energy of 33,160 foot-tons. The 
perforation of wrought iron due to this would be 
27.4 in. It will perhaps be of interest if we com- 
pare this, the heaviest gun in the French naval 
service, with our own 111-ton gun, of which our 
ships are to possess six afloat and three in reserve. 
Our 16.25-in. gun, weight 111 tons, length of bore 
30 calibres, with a charge of 850 lb., will throw a 
projectile of 1800 1b., with a muzzle velocity of 
2148 ft. per second, having a total energy of 57,580 
foot-tons, the penetration of wrought iron being 
34.1 in. This, of course, is not our most modern 
gun, the 67-ton gun being now the accepted weapon 
for the principal armament of battle-ships of the 
first class. 

The history of the development of ordnance 
material in Germany is, Lieutenant Vreeland points 
out, the history of the development of the Krupp 
establishment. The author briefly traces the pro- 
gress of the Essen firm since 1878, selecting this 
year as a starting point because it was then that the 
great advance in gunnery was commenced which 
has put the Germans in the front rank. The experi- 
ments of 1879, when the new 40 cm. 71-ton was 
brought out, are referred to. A comparison is 
instituted between the Krupp guns, the Armstrong 
and Woolwich guns, which is very favourable to 
the German weapons. The heaviest guns in exist- 
ence, we are told, are the four Krupp 40 em. 1/35 
made for the Italian Government. Three of these 
have been delivered, the fourth one being retained 





for a time to continue experiments with powder. 
The acceptance trials took place during the autumn 
of 1886. The terms of the contract required that 
one gun of the four should fire at least fifty rounds 
with projectiles of 2028 lb. weight, to which should 
be given a muzzle velocity of 1804 ft. per second. 
Ten of the fifty rounds were fired at a target distant 
2734 yards, and it was stipulated that all the shot 
should fall within a vertical area 10.66 ft. square. 
All the requirements were satisfactorily fulfilled, 
and the guns were accepted. The firing was con- 
tinued up to eighty-two rounds, round eighty-one 
being made with an 864.6 charge, when the velocity 
was increased to 1876 ft. per second, the pressure 
being 18.9 tons. In the preceding round the gauge 
indicated 19.5 tons. 

The following performances of the largest gun 
mentioned are taken from the German table of 
Krupp guns, and will be of interest in comparison 
with the English and French weapons of largest 
size previously mentioned: Calibre, 40 cm., or 
15.75 in. ; weight, 119 tons ; total length, 551.2 in.; 
length of bore, 31.7 calibres ; charge, 727.5 lb. ; 
projectile, 2028.2 lb. ; muzzle velocity, 1804 ft. per 
second ; total energy, 45,770 foot-tons ; perforation 
of wrought iron, 30.9 in. 

We may add the Armstrongs are prepared to 
make 17 in. (43.2 em.) guns up to 140 tons, giving 
a total energy of 79,880 foot-tons with a 2000 Ib. 
projectile and a muzzle velocity of 2400 ft. per 
second, This would equal a penetration of 39.3 in. 
of iron. Krupp has lately made a gun vastly ex- 
ceeding in size those above referred to, whilst plans 
have been prepared at Woolwich for a 156-ton gun. 
It would seem, therefore, that we are likely to see 
still larger monsters in this heavy ordnance. They 
will hardly be for service afloat, however, as nearly 
all authorities seem agreed that we have gone 
already too far in the size of our naval guns. 

The United States have very little space allotted 
to them, as is becoming in a work professedly 
dealing with ‘‘information from abroad.” There 
next follows a page only on rapid-firing guns ; after 
which gun carriages are treated of. The disappear- 
ing mounting for naval service is described, the 
arrangement adopted in the Russian service for the 
Catherine IT., Sinope, and Tchesma being illus- 
trated. In treating of disappearing guns for land 
service, the Vavasseur centre-pivot carriage is 
described, and some of the details are illustrated. 
There is also a large illustration of the Pneumatic 
Gun Carriage and Power Company’s design. The 
United States 6-in. rapid-firing mount is also illus- 
trated and described; a chapter on projectiles 
closing this section of the work, and we then pass 
on to naval gunnery. 

The contribution on Naval Gunnery is by Lieu: 
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tenant J. F. Meigs, U.S.N. The subject is so much 
more one for the soldier than the engineer, and 
our notice has already extended so far, that we 
must pass it over, forthe present at any rate. Fish 
Torpedo Armament is treated of by Lieutenant 
J. T. Newton, U.S.N., and a table is given 
showing the disposition of this mode of armament | 
in ships of European navies. H.M.S. Victoria! 
appears to have the greatest number of firing 
positions for the torpedo, there being nine in all. 
The greatest number of any foreign ship is four. 
An illustration is given of a French air discharge 
carriage and others of powder impulse torpedo guns. 
An engraving taken from our issue of November 16, 
1888, illustrates Yarrow’s system of discharge with 
divergent tubes. 

Sections on Propulsion and Electricity for Naval 
Purposes are contributed respectively by Past- 
Assistant Engineer C. W. es. U.S.N., and 
Lieutenant T. EK. De Witt Veeder, U.S. N. We 
must, however, bring this review to an end for 
the present, reserving a notice of the two latter 
important subjects, together with other matter of 
interest contained in the appendix, for a future 
occasion. 








EXPERIMENTAL PLANT FOR THE 
STUDY OF METALLURGY. 
METALLURGY is a scientific art, embodying many 
branches of applied science. So intimately is it 
associated with its sister-art mining, that in certain 
cases no definite line of demarcation exists between 





them. It will then be evident that besides a know- 
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ledge of his own particular subject, every miner 
should have some acquaintance with the methods 
employed in reducing the metals from the ores he 
has assisted in raising, and that every metallurgist 
should possess some knowledge of the mode of 
occurrence in nature of the ores he has to treat, 
and of the methods of mining and mechanical pre- 
paration in general use. 

These facts were kept in view by the Govern- 
ment in establishing, in 1851, a central school 
for the teaching of mining and metallurgy, and the 
various sciences, chemistry, physics, and geology 
on which these arts are based. This metropolitan 
school, now the Normal School of Science and 
Royal School of Mines, is an outcome of the efforts 
which have been made within the past forty years 
to found a school which should enable our national 
industries to advance with the progress of science 
in this and other countries. 

A student who wishes to obtain the Associateship 
of the Royal School of Mines must pass through the 
regular course of the Normal School of Science. In 
this course, which occupies the two first years of 
the curriculum, the student obtains a general know- 
ledge of chemistry, physics, geology, mathematics, 
and mechanical drawing; the third year is then 
devoted to his principal subject, whatever it may 
be, and if it is either mining or metallurgy, and he 
passes a satisfactory examination, he receives the 
Associateship of the Royal School of Mines. Each 
mining student has, however, to spend some five 
months in attending a course of assaying in the 
metallurgical laboratory, and a series of lectures on 
the general principles of metallurgy. 

The metallurgicallaboratory and lecture-roomcon- 
tain appliances which are not ordinarily met with in 
similar laboratories in this country. The following 
is a list of same. 

1, An ore crusher. 

2. Complete plant for the treatment of gold and 
silver ores, including a three-stamp battery, a Frue 
vanner, and an amalgamating pan and settler sup- 
plied by Messrs. Commans and Co. 

3. A reverberatory furnace, the bed of which 
rests on a movable carriage so as to render it pos- 
sible to change the form of the bed entirely and 
adapt the furnace for calcining and smelting ores, 
for cupellation, and, in fact, for most of the varied 
operations usually conducted in reverberatory fur- 
naces. 

4. Apparatus for the extraction of gold from 
pyrites by chlorination, as practised in California. 

5. A full-size apparatus for separating silver from 
gold by chlorine gas (Miller’s process) has also been 
provided for the use of students. 

6. A small water- jacketted blast furnace, pre- 
sented by Mr. Edward Matthey, capable of smelt- 
ing about 1 ton of lead ore, is now being experi- 
mented with in order to adapt it for the use of the 
students. In connection with this furnace a 15-in. 
blowing fan has been provided. 

7. A testing machine (Gollner’s) has been pro- 
vided for the use of the students, and the mecha- 

‘nical properties of metals and alloys are demon- 
strated by its aid. 

8. A machine devised by Professor W. Spring, 
of Litge, for submitting metals to compression of 
about 50 tons per square inch. 

9. Bessemer plant. In memory of her late 
brother, Miss Thomas has presented to the School 
of Mines a small blowing engine and accumulator 
in boiler plate. These appliances were used by 
Mr. Gilchrist and the late Mr. Sydney G. Thomas 
in conducting their well-known researches which 
led to the development of the basic Bessemer 
process. 

10. Such of these appliances as require power 
are driven by an 8 horse-power gas engine, which 
has been placed close to the metallurgical laboratory. 

By the use of the above it has been found pos- 
sible to establish a course for the study of certain 
metallurgical problems by dealing with ores and 
materials in bulk. Students are thus made familiar 
with the difficulties incidental to conducting pro- 
cesses, even those which may be based on com- 
paratively simple theories, and they realise the 
facility with which metals may be lost and materials 
wasted by unskilful treatment. It must, however, 
be understood that this practical teaching con- 
stitutes an advanced course, such as is provided in 

every other division of the school, and its sup- 
plements, but in no way replaces the ordinary work 
of the assay laboratory. 

Fig. 1 on page 732 shows a general view of the 
assay laboratory (from a photograph by one of the 





students). Fig. 2 (page 740), the general quartz 
crushing and amalgamating plant, which has been 
erected at the schools by Messrs. Commans and 
Co., of 52, Gracechurch-street, London. Fig. 3 is 
a Frue vanner; Fig. 4, pan amalgamator and 
settler ; Fig. 5 (page 733), water-jacketted blast 
furnace; Fig. 6, Professor Spring’s compression 
machine; and Fig. 7, Gollner’s testing machine, the 
general arrangement of which is made more clear in 
Fig. 8. It is also in use at the Mining Schools at 
Prague and Leoben, and is a double lever vertical 
machine, adapted for relatively small test pieces 
and working up to a stress of 20 tons. 

In introducing the above appliances, the Pro- 
fessor of Metallurgy is attempting to impart a 
practical character to the training of the students 
who pass through the metallurgical course, the 
intention being to gradually increase the plant 
already in use, and to render the practical training 
of a much more general character than is now 
possible. 
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In the American schools, students carry out 
metallurgical operations on a scale of considerable 
magnitude, and at the German schools, such as 
Freiberg, whilst the students are taught theoreti- 
cally by lecture, a metallurgical works is in the 
immediate neighbourhood of the school, and the 
students have facilities for spending a certain por- 
tion of time at such works, and of studying the 
practical application of their subject. The different 
systems of teaching are scarcely comparable, as the 
conditions of the countries in which they are in 
force are so widely different. 

In London, Paris, New York, and Boston, the 
respective national institutions have been estab- 
lished at some distance from metallurgical centres ; 
from the American point of view with regard to 
London, however, its distance from South Wales, 
Lancashire, or Yorkshire, must seem insignificant. 

On the Continent the control of works by the 
xovernment enables students to visit them of right, 
whilst in the United Kingdom students owe their 
admission to works to the generosity of the owners ; 
but this has hitherto been so liberally exercised in 
regard to the students of the School of Mines, that 
the absence of State influence has not been felt, 
and an annual visit to some metallurgical centre 
has for many years past formed a part of the regular 
course of study. 

The centre chosen this year was, we believe, 
Swansea, and iron and steel, tinplate, copper, lead, 
and zinc works were visited, the visit lasting about 
a week. 








SHIPBUILDING AND MARINE 
ENGINEERING IN 1889. 
No. II.—Scotnanp — continued. 

RETURNING to the shipbuilders we find that Messrs. 
Russell and Co., Port-Glasgow and Greenock, have 
again the honour of having produced the largest 
amount of tonnage in the year, their output from the 
three yards including twenty-one vessels and aggregat- 
ing 46,500 tons. This, however, is completely beaten 
by the production this year of Messrs. Harland and 
Wolff, Belfast, who have produced twelve vessels 
aggregating 56,430 tons, with engines of 51,800 indi- 
cated horse-power. Messrs. Russell come next this year, 
and the nearest approach was Messrs. Russell’s aggre- 
gate in 1888, which was twenty-three vessels of 45,495 
tons, while in 1885 they completed twenty-eight vessels 
of 40,866 tons. The highest by any other firm was 
Messrs. John Elder and Co.’s figure for 1883—thirteen 
vessels of 40,115 tons. Messrs. Russell’s vessels were 
all constructed of steel. Fourteen of 29,847 tons were 
ships, and seven steamers of 16,653 tons. All were for 
cargo carrying. As indicating the growing tendency 
in favour of large ships it may be mentioned that 
eight were four-masted vessels, one of them the Dun- 
kerque for Messrs. Bordes, of Paris, being 2958 tons, 
and four others slightly over 2600 tons. Messrs. 
Russell have in hand twelve vessels of 22,800 tons, 
which is rather less that in the preceding two years. 

Messrs. Wm. Denny and Brothers, Dumbarton, as 
was the cuse last year, come second on the list with a 





total production of twenty vessels, aggregating 25,230 
tons and 22,730 indicated horse-power, which when 
compared with the output last year, shows a decrease 
of eight vessels, while the tonnage was 30,143 tons and 
the indicated horse-power of the engines 36,980. With 
this exception, however, the tonnage is the highest 
yet turned out in one year by the firm, 1884 having 
twenty-one vessels of 24,016 tons to credit. The 
vessels launched included a steamer of 5096 tons and 
5000 indicated horse-power, named Monte Video, for 
the Compaiiia Trasatlantica, a steamer of 3661 tons 
and 2750 indicated horse-power, for the British and 
Burmese Steam Navigation Company, a steamer of 
3500 tons and 2700 indicated horse-power for the 
Union Steam Navigation Company of New Zealand, 
and two steamers, each 2114 tons and 2700 indicated 
horse-power for the Australasian United Steam Navi- 
gation Company, and a tug-boat, named Dalhouse, of 
741 tons, with engines of 2550 indicated horse-power— 
probably as large as any yet built, for the Clive Steam 
Tug Company. The firm have a large amount of work 
on hand, including a fast steamer for the Union Steam- 
ship Company’s mail service with South Africa. 

The Fairfield Shipbuilding Company have a splendid 
record for the year, their work not only being exten- 
sive but generally of a first-class character. The 
number of vessels built was eight and the aggregate 
measurement 23,830 tons, while for these engines of 
29,750 horse-power were constructed. This is very 
much greater than the production of the company in 
previous years ; last year’s figures being eight vessels, 
15,299 tons and 15,720 indicated horse-power, but the 
same firm, before it changed its title, had larger totals : 
in 1883, 40,115 tons; in 1884, 32,250 tons; and in 
1882, 31,686 tons. The vessels included three steamers 
of over 5500 tons for the North German Lloyd’s and a 
beautifully modelled and exquisitely adorned auxiliary 
steam yacht for Sir. W. G. Pearce. The most notable 
vessel constructed was probably the s.s. China for the 
Pacific trade. This vessel is of 4940 tons, and has 
pe tons ss engines of 8400 indicated horse-power, 
and her speed is 18.52 knots per hour. She made the 
fastest passage on record the other day across the 
Pacific. The Calais-Douvres, a paddle steamer of 1065 
tons for the Channel trade, also proved a fast vessel, 
her speed being 20.64 knots with 6450 indicated horse- 
power developed. Another paddle boat produced 
during’ the year was the Cobra, of 847 tons, 4350 indi- 
cated horse-power and speed 18.78 knots. This vessel 
was built for a new daylight service between the Clyde 
and Belfast by Messrs. J. and G. Burns, and so success- 
ful was the service that Messrs. Burns are having built 
at Fairfield a still faster vessel to give the visitors 
longer time to spend in Ireland before returning the 
same day. But after all, the vessels building are pro- 
bably the most remarkable. They number nine, and 
measure 40,300 tons. In addition to the engines for 
these the company are making engines for the first- 
class British cruisers H.M.S Edgar and Hawke, each 
of 12,000 indicated horse-power, giving an aggregate of 
63,700 indicated horse-power. The principal vessel is 
the Normannia, a steel twin-screw steamer of 8500 tons, 
with engines of 14,000 indicated horse-power, for the 
Hamburg American Company’s Atlantic trade. Shewill 
be launched probably in January. The sister ship to this 
vessel is now being constructed by the Vulcan Company 
at Stettin, and will be named Venetia. These vessels 
and the new French Transatlantic steamer La Tou- 
raine now building, are’ intended to chase the City of 
Paris, and it is a distinct sign of the times that these 
companies have followed the Inman line in adoptin 
twin screws for their high-speed vessels. The Fairfiel 
Company are also building a steamer of 5500 tons and 
5400 indicated horse-power, to be named Dunnottar 
Castle, for Sir Donald Currie’s South African mail 
line. 

Although Messrs. James and George Thomson, 
Clydebank, have not so large a total, their output is 
of a high class, the firm preferring fast passage steamers 
to the ordinary cargo vessel, | indeed they seem to 
have decided to go in for warship building, as they 
have no fewer than seven war vessels of 32,000 tons 
and 61,500 indicated horse-power. Of these, two 
Australian cruisers of the Pandora type were recently 
launched, the Phoenix and Psyche, which with the 
Red Star liner Friesland, of 7116 tons and 5000 indi- 
cated horse-power, makes the year’s production three 
vessels of 12,316 tons and 20,000 indicated horse- 
power—against two vessels of 21,000 tons and 36,000 
indicated horse-power last year. There are nine 
vessels of 32,100 tons and 58,000 indicated horse-power 
on the stocks. These include a battle-ship, named 
Ramillies, three cruisers, Terpsichore, Thetis, and 
Tribune, three twin-screw vessels for the London and 
South-Western Railway Company’s Channel service, 
a Brazilian steamer, and a Japanese cruiser. The 
Friesland, which we recently described, has the 
qualities of speed and passenger comfort of the modern 
Atlantic vessel, and has at the same time large carry- 
ing capacity, and will prove a great dividend earner. 
She carries 6500 tons deadweight, and 300 cabin 
passengers, and with 5000 horse-power attains a speed 
at sea of 14} knots on a consumption of 80 tons of coal 
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~ day—a very good result. Although they did not 
aunch this year they sent forth from their yard the 
City of Paris, which has brought them so much credit. 
It is too late in the day to refer to her triumphs—they 
are well known—-but a review of the year would be 
incomplete without a record of the facts that she has 
thrice broken the record, bringing it down to 5 days 
19 hours 18 minutes west and 5 days 22 hours 57 
minutes east voyage ; that for 24 hours on several days 
she maintained a speed of 21 knots, and for six voyages 
an average of 20 knots; that she has demonstrated 
that forced draught on the closed stokehold system 
can be efficiently maintained at sea and give 15 indi- 
cated horse-power per square foot of firegrate area at 
sea; that twin screws are better than the single screw 
for high speed vessels ; that long ships may be easily 
manceuvred ; that fine-ended ships are good sea vessels, 
and finally that comfort and speed are not by any 
means incompatible with safety. Stated briefly, these 
are the advances recorded during the year so far as 
the Atlantic trade is concerned. 

Messrs. Scott and Co., Greenock, are fourth on the 
list with a production of twelve vessels of 20,630 tons, 
which is the largest output by the firm, the nearest 
approaches being in 1883 and 1882, with 18,685 tons 
and 17,180 tons respectively to credit. The year’s 
launches included several vessels for service between 
Portugal aud the colonies. There was a schooner of 
536 tons, and the others were steamers having engines 
of 23,200 indicated horse-power against 6070 indicated 
horse-power last year. Messrs. Stephen and Son, 
Linthouse, come fifth on the list with a total of eight 
vessels of 18,430 tons—two ships of 3742 tons, and six 
steamers of 14,688 tons, with engines of 1460 nominal 
horse-power. Although this total exceeds that of last 
year by 2500 tons, it falls short of that in several 
previous years, particularly 1882, 1883, and 1887. 
Messrs. Caird, Greenock, constructed seven steamers 
of 16,461 tons with engines of 2620 nominal horse- 
power. Here also the production is the largest in 
the history of the firm by 3000 tons; last year the 
output was only two P. and O. steamers of 9944 tons 
and 10,000 indicated horse-power, and in 1884, the 
total tonnage was 13,886 tons. This year’s output 
includes four P. and O. cargo steamers, a pretty yacht 
named Portia for Mr. Herbert A. Foster, a Hall liner, 
and a finely-modelled paddle steamer for the Caledonia 
Company’s Clyde service. Messrs. Charles Connell 
and Co., Scotstoun, completed eight vessels of 15,020 
tons, which is the biggest return, except in 1882, when 
there were six vessels of 20,796 tons to credit. Last 
year the output was six vessels of 13,803 tons, but in the 
preceding five years it was less. Messrs. Barclay, 
Curle, and Co., Limited, come next on the list with six 
vessels, mostly sailing ships, of 12,760 tons. The only 
steamer was one for the Southampton, Isle of Wight, 
and South of England Royal Mail Company. Here also 
the comparison is favourable, the years of prosperity 
alone exceeding the total. Messrs. John Reid and Co., 
Port-Glasgow, constructed five vessels of 12,754 tons, 
which eclipses the previous record of the firm—-in 1882, 
when six vessels of 9458 tons were sent forth. The 
average in the past three or four yearshas been about 3000 
or 4000 tons. Messrs. D. and W. Henderson and Co., 
Partick, have to their credit eleven vessels of 11,806 
tons, including several composite barges for Sydney. 
Five of 11,362 tons were steamers with engines of 8250 
indicated horse-power. Last year the firm launched 
seven vessels of 14,475 tons, with engines of 7485 indi- 
cated horse-power, and seven vessels of 14,416 tons in 
1887 ; but in the two preceding years the totals were 
2155 and 3177 tons. In 1883 the output was 17,740 
tons. 

Messrs. Robert Napier and Sons completed three 
fast passenger steamers— two for the Royal Mail 
Company, for South American trade, and the third for 
the Channel Island trade. The measurement was 
11,640 tons and the engines indicated 16,500 horse- 
power. This total is several thousand more than 
recent years; but in 1883 it was exceeded, the 
total then being six vessels of 23,877 tons. This firm has 
on hand a first-class cruiser of 75,000 indicated horse- 

wer for the British Government. Messrs. Robert 

uncan and Co., Port-Glasgow, return as their years 
production seven vessels of 11,257 tons—four ships of 

785 tons and three steamers of 4472 tons, with engines 
of 2148 indicated horse-power, and this is by far the 
greatest output since 1883, when eighteen vessels of 
16,581 tons were launched. Last year the total was 
6790 tons. 

Messrs. McMillan and Son, Dumbarton, constructed 
seven vessels of 10,344 tons, which is several thousand 
tons above the output in the three preceding years ; 
but is overstepped by the four years ending 1885, when 
the average was over 13,000 tons. 

The London and Glasgow Company produced three 
steel steamers of 8660 tons, with engines of 1090 
nominal horse-power, against four vessels of 10,045 
tons and 12,000 indicated horse-power last year, but 
in the four years preceding that the total was much less, 
although in 1883 it was 19,793 tons and in 1881, 16,150 
tons. This company have in hand three second-class 
cruisers for the British Navy. Messrs. A. and J. 





Inglis, Pointhouse, Glasgow, have constructed three 
vessels of 8304 tons, including a 10-ton yacht. The 
twosteamers had engines of 6700 indicated horse-power. 
Last year the firm launched four vessels of 11,855 tons 
and 10,481 indicated horse-power. Messrs. Aiken and 
Mansel, Whiteinch, completed three vessels of 8140 
tons with engines of 4200 indicated horse-power, which 
is the highest return since 1883, when the total was 
eight vessels of 16,890 tons, and compares well with 
all other years. Messrs. David J. Dunlop and Co., 
Port-Glasgow, have to their credit five vessels of 5700 
tons—three steamers of 4900 tons and 3600 indicated 
horse-power, and two schooners of 800 tons. With the 
exception of 1881 and 1883, this is the best total, and 
even these years have only a few hundreds additional 
tonnage. Messrs. Wm. Hamilton and Co., of the same 
town, completed three vessels of 3512 tons—rather 
more than in preceding years, but less than in the 
years of prosperity. This remark also applies to the 
figures of Messrs. Napier, Shanks, and Bell, Yoker, 
who produced four steel vessels of 5166 tons. 

The output of the other firms in the river is given in 
the following Table, which also gives the total for the 
preceding year and for 1883, when the trade was pro- 
bably at its best : 











| 1889. 1888. 1883 
| 
bis ve 
= iS. Sn 
} — 2 | “Dm 
io 12% 
“wei g& wel ek |e 
Messrs. McKnight and Co., Ayr ..| 5 4558! 4! 806 236 
The Campbeltown Company | 3 4484) 1 1508 | 1826 
Messrs. Fleming & Ferguson, Paisley} 5 3620 | 4 | 2980 6537 
The Ailsa Company, Troon .. Se | 7 38771 5 | 2870 
Messrs. Simons and Co., Renfrew..| 10 3150 | 10 3110 4800 
»» Mackie & Thomson, Govan} 5 2215 
» _ Birrell, Stenhouse, and Co., 
Dumbarton .. +n és ont oo aa 1 | 1906 2250 
Messrs. Scott and Co., Bowling 5 2054) 4) 744 > 855 
», Alley & McLellan, Glasgow! .. | 1517 | .. | 2228 
» John Fullarton and Co.,! 
Paisley ° | 4 965 3 | 1071 | 2211 


Messrs. Blackwood ‘and Gordon, 
Port-Glasgow ‘ 


Messrs. McArthur and Co., Paisley| 


| soo} ..| .. | 8990 
752 | 8 1629 2616 


cone 





»» Mechanand Son, Glssgow..| .. 675 
»  1T.B.SeathandCo., Ruther-| 
glen .. se Ke ae vale 167 | 3) 390 2321 
Messrs. David McGill and Co., Irvine| 3 326, 1 165 379 
»» Marshall and Co., Maryhill) 2 140] 1 53 
+»  W. Fife and Son, Fairlie ..| 12 Se RY 82 107 
» d.and J. Hay, Kirkintilloch} 1 90 | 
»» Hanna, Donald, and Wilson, | | 
Paisley e a os Bel Ee | 86| 1| 83. 876 
Messrs. D. M. Cumming, Glasgow..| 3 34 71 295 
The Ardrossan Company Pm ae 38]; 2) 5 








Messrs. Fleming and Ferguson constructed engines of 8600 indi- 
dicated horse-power ; Simons and Co., of 3100; Alley and McLel- 
lan, 7420; Blackwood and Gordon, 500; T. B. Seath and Co., 400 ; 
Hanna, Donald, and Wilson, 1000; D. M. Cumming, 56. 


At Dundee there has been considerable activity. 
During the year thirteen vessels of 17,568 tons gross 
have been launched from the three yards, as compared 
with eight vessels of 11,197 tons in 1888, but in 1883 
the total was 25,276 tons, in 1882, 19,833 tons, and in 
1881, 18,945 tons. The vessels on hand practically 
make up a total equal to the production of the year, 
and exceed the total of any year since 1882. From the 
Caledon yard Messrs. W. B. Thompson and Co., 
Limited, launched six vessels of 8470 tons, against 
three of 4190 tons last year. Messrs. Gourlay 
Brothers launched five vessels of nearly 8000 tons as 
compared with two vessels of 4490 tons in 1888, and 
Messrs. Alex. Stephen and Son, Dundee, constructed 
two vessels of 1508 tons, against one vessel of 1982 tons. 
The engines constructed number fifteen sets and made 
up 3210 nominal horse-power against twelve sets of 
1770 horse-power in 1888, while there are on hand in 
this case also as much work as has been turned out 
during the year. 

At Leith the same prosperity has characterised the 
shipbuilding and engineering trades, and in view of 
the briskness it is gratifying to note that the disputes 
have been unimportant and work has been steady. In 
all seventeen vessels were constructed in the district, 
totalling 17,776 tons, and only one of these, a small 
craft, was of iron and it was shipped abroad. All the 
vessels were steamers and they had engines, which are 
returned by the builders as having an aggregate power 
of 2384 horse-power nominal. There has never, in the 
history of the industry, been such a large production 
at this port, the total in 1883 having been 4054 tons 
less than in the closing year, while last year’s total 
was but 6053 tons ; in 1887, 4167 tons; in 1886, 5340 
tons ; and in 1885, 7759 tons. Messrs. Ramage and 
Ferguson, the principal firm, constructed seven steel 
steamers, a steel yacht, and an iron floating caisson, 
the total tonnage being 13,036 tons, and the triple- 
expansion engines for these vessels made up a com- 
bined power of 8375 indicated horse-power. This firm 
included in their total the largest vessel built at the 
port, a steamer named Suffolk, of 3303 tons gross, 
with engines of 1800 indicated horse-power, built 
for Messrs. Money Wigram and Co., London ; 


and also the largest yacht built at Leith, the Semi- 
ramis, of 703 tons y.m., and with engines of 725 indi- 
cated horse-power. She was the third yacht built by 
the firm for Mr. John Lysaght, Bristol. The other 
vessels were general traders. The work in hand 
includes three steamers, a steam yacht, and one sail- 
ing ship. Messrs. 8. and N. Morton completed five 
steelsteamers with engines of 480 nominal horse-power, 
whereas last year their production was practically nil. 
The largest were two steamers of 1100 tons, with 
engines of 120 nominal horse-power, one of 780 tons, a 
fourth of 730 tons, while the fifth was a vessel named 
Mabel of 350 tons, for the London and Paris trade. 
Messrs. Hawthorns and Co. built two steam coaling 
barges of 340 tons for the Admiralty. 

At Grangemouth and Alloa, two other Forth ports, 
there has also been considerable activity. For several 
years little has been done at the latter place, but the 
Grangemouth Dockyard Company were so successful 
in the matter of booking orders that they opened the 
yard at Alloa, in addition to their yard at Grange- 
mouth, and both have been kept in full operation. 
The company completed fourteen vessels all of steel, 
aggregating 14,047 tons, and having engines of 8200 
indicated horse-power, and the briskness is likely to 
continue for some time, as the company have in hand 
vessels of 8000 tons in all. Of course the production 
of the company has never been so great, as they had 
only the one yard. In the old yard they built this 
year nine vessels of 8669 tons, including a barque of 
750 tons. Three or four of these, it may be noted, 
were for Norwegian owners. Last year the output of 
the firm was seven vessels of 1730 tons and 2485 indi- 
cated horse-power ; in 1886 eight vessels of 2627 tons ; 
and in 1885 seven vessels of 1153 tons. From the yard 
at Alloa five vessels of 5378 tons were launched, in- 
cluding a barque of 1229 tons, and four steamers of 
4149 tons, with engines of 2650 indicated horse-power. 

The improvement is also reflected in a marked degree 
by the returns from the firms in Aberdeen, where 
eleven vessels of 9380 tons were produced during the 
year, the greatest output since 1883, when the total 
was sixteen vessels of 11,628 tons. The decided 
increase in trade is made evident by a comparison 
with the output in 1886 and 1887, when the total 
tonnage was little more than a sixth the production of 
the year under review. Ten years ago shipbuilding 
flourished in ‘‘ the granite city,” and there is the hope 
that the activity of this year is a — of a return 
of the prosperity. This, too, is likely, since there are 
now in course of construction twelve vessels aggregat- 
ing 9040 tons, a good year’s work. Messrs. Hall, 
Russell, and Co. have launched iive steamers, all of 
steel, with a total of 5770 tons. The largest was the 
Alford, of 1900 tons, with engines of 220 nominal horse- 

wer, for the Adan Steamship Company, and two 
about 1800 tons. The work on hand includes six 
vessels of 5560 tons. Messrs. A. Hall and Co. launched 
four steamers totalling 3230 tons, and shipped abroad 
a small river steamer of 90 tons for a Rangoon firm. 
They have 1550 tons of ships under construction in 
addition to an iron dredger. Messrs. John Duthie, 
Sons, and Co. built two small vessels, together 380 
tons, and have on hand two vessels of 1930 tons. At 
Peterhead, on the Aberdeen coast, there was built a 
trawler of 64 tons for Aberdeen owners. 

At Kirkcaldy Messrs. John Scott and Co. launched 
this year eight vessels of 1006 tons, including two sail- 
ing ships, each of 62 tons, and six steamers of 882 tons, 
with engines of 4400 indicated horse-power. With the 
exception of a trawler of 101 tons, all were of steel. 
Last year the work done was represented by four 
vessels of 1455 tons and 4000 indicated horse-power, 
and in 1887 by six vessels of 1920 tons and 5250 indi- 
cated horse-power. The prospects for the new year 
are bright, there being five steel vessels at present in 
course of construction, and these represent between 
2000 and 3000 tons. 

At Falkirk Messrs. James Ross and Co. launched a 
vessel of 80 tons and 15 horse-power. 


(To be continued.) 








CANADA AND THE West InpiEs.—The Canadian Govern- 
ment is reviving a project for a steamship line to the 
West Indies. 





Sree. PLates ror THE “ TExas.”—For steel plates for 
the United States line-of-battle ship Texas there were but 
two bids opened _ recently at the N y: Department. The 
lowest was from the Linden Steel Company, which bid 
43,532 dols. for 256 tons of protective deck plates, and 
73,438 dols. for 415 tons of similar plate for middle layers 
and redoubts. The other bidder was Messrs. Carnegie, 
Phipps, and Co. 





VirGinian Raitroaps. — The Staunton and West 
Augusta Railroad Company has let a contract for the 
construction and equipment of its line to the New York 
Mining and Construction Company. The line, which is 
to be some 256 miles long, runs throughout in Virginia 
and West Virginia. The construction company named 
owns a large tract of land in Virginia, containing valuable 
deposits of coal, lime, and iron, suitable for Bessemer steel. 





The ore yields a high percentage of iron, 
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ENGINEERING NOTES FROM NORTH- 
WESTERN INDIA. 
LAHORE, November 25, 1889. 

Tue Viceroy has had a somewhat eventful railway 
journey in the last few days, and according to rumour 
has had the unaccustomed pleasure, inter alia, of see- 
ing his staff help to water his locomotive from a ditch 
with buckets, owing to its tender derailing on a soppy 
embankment in the Bolan Pass, On the 15th he 
crossed the China) Ferry, near Multan, where a bridge 
with seventeen spans of 200 ft. is rapidly approaching 
completion, but he probably failed to realise that the 
serious labour of the undertaking was all buried away 
below low water, and it must be admitted that a 
bridge which stands 100 ft. high in the air is a much 
more imposing spectacle than one that has its piers 
buried three-fourths of that depth in the river bed. 
If, as it is hoped, Prince Albert Victor opens this 
bridge early in the new year, we shall have occa- 
sion to revert to this subject, and it may suffice to say 
here that, according to the bridge officers, Lord Lans- 
downe took an intelligent and appreciative interest in 
their work, and showed above all that he knew the 
turns of the iron market at home, and has—what is so 
much wanted—a broad and exceedingly business-like 
view of public works questions. 

On the same day His Excellency crossed the great 
cantilever span at Sukkur which bears his name, and 
which is said to have produced something very like a 
panic by its oscillation when Lord Reay and his staff 
led the opening procession last spring. 

The facts about the oscillation are curious, and 
seemingly novel, for trains, whether at high or low 
speeds, do not cause the bridge to rock by more than 
f in., while a crowd of people walking or running in 
broken step double that oscillation when spread over 
the 20ft. breadth between the girders, and treble it 
when people are allowed to use the narrow overhung 
footpaths that rest on the extended ends of the cross- 
girders, while the total weight of the crowd is a mere 
traction of that of a loaded train, One explanation of 
these phenomena offered by an engineer on the Chinab 
Bridge staff runs as follows: In elevation one canti- 
lever consists essentially of a jib-boom, a forestay, a 
mast, and a backstay. On plan the stays are parallel 
throughout, while the two jib-booms and the two masts 
that constitute one cantilever converge from a wide 
base at the abutment to narrow apices—for the 
pair of masts at the top and the pair of booms at 
the outer end of the cantilever are no wider apart 
than the ties or stays. Under these conditions, 
if we look at one forestay and one boom as consti- 
tuting, along with their triangulated vertical brac- 
ing, as it were, a huge gate which is hung by 
hinges at top and Lottom to one raking mast, which 
forms its gate-post, the arrangement is exactly like a 
self-closing gate, and each side of each cantilever tends 
by its own weight to swing round and lie across the 
centre line of the bridge, being only prevented from so 
doing by the counter thrust of the opposite gate or 
girder which is communicated through the main cross- 
girders that connect each pair of booms transversely. 
‘This explanation of the case seems a very feasible one, 
for it is clear that while the weight of a train ona 
single line lies so near the centre line as to practically 
load both sides of the cantilever equally, the action of 
a crowd tends more and more to give alternate 
rhythmic impulses first to one side and then to the 
other, é.c., first one gate tends to shut, and then the 
neighbour that is linked to it, fot a very small extra 
weight on one gate will naturally serve to push it over 
towards the position of rest. It is hoped that stiffer 
horizontal bracing between the booms and their cross- 
girders will greatly diminish this action. At present 
toot-passengers are excluded from the bridge, and 
there is no question of its ample safety under trains at 
all speeds. Curiously enough: such high winds as have 
yet been experienced seem to have little if any oscilla- 
tory effect on the empty bridge. 

From Sukkur and its bridge the train runs through 
the night over the 136 miles of desert line to Sibi, that 
was opened complete on the 115th day after the 
Supreme Council determined upon making the line. 
There are no engineering features of any magnitude—- 
but. the organisation that ——— the materials by sea 
and land—-that fed and clothed the labour, and that 
managed to combine some seven cr eight patterns of 
mainly second-hand permanent way of different types 
and weights-- without either wasting time or squander- 
ing material—was a creditable gpererenre in all de- 
partments, perhaps most of all in the locomotive 
department, which never once failed to bring men and 
animals their daily supply of food, fuel, and water. 

Just beyond Sibi, where the train waits till day- 
light, we enter the Sind-Pishin incline which rises 
some 7000 ft. from the Sind desert to the Pishin 

plateau, a remarkable work in any country, but 
doubly so here, owing to the predatory habits of the 
tribes, the unhealthiness of the valleys, and the material 
obstacles negotiated... That now the line is opened 
and in fair order one can see where the alignment may 


RAIL SLACKING CRANE; PARIS EXHIBITION. 
CONSTRUCTED BY THE PARIS AND ORLEANS RAILWAY COMPANY. 
(For Description, see Page 738.) 





Fig.1. 
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deficient—goes without saying. The work was done Olpherts, or of any other type, are peculiarly unsuited 
under the highest political pressure, and where an; to having heavy shingles and boulders rolled over 
engineer works under orders to report twice a week | them. Needless to say, this type of road was only used 
what progress has been made and how many men are | where the expectation of being flooded with water and 
at work, it not easy to combine economy with expedi- | stones was not entertained. That the unforeseen has 
tion, or even to always compensate sharper curves by | arrived is no new thing, and the line having had its 
flatter gradients. With many minor defects the incline | lesson will be better prepared next time—even if the 
is decidedly a triumph if a costly one, and there is| alignment is not transferred to the hillsides above 
probably no such wild-looking piece of railway in even | high-water mark. 

the famous passes of the Rockies as that knownhere| The Public Works Departments Railway Branch 
as the Chappar Rift. | may well be, on the whole, proud of the approaches 
So far as getting to Quetta is concerned the Sind | to Quetta and of the men who made them—in spite, it 
Pishin line is some 70 or 80 miles longer than a direct | must be owned, of a certain amount of red ta 
line through the Bolan Pass through which a temporary | trammels, and it is for the department matter of satis- 
line has been laid mainly on the shingle of the river faction to see the merits of one of its members recog- 
bed. To go 80 miles round in order to get a1 in 45/nised in the selection of Mr. F. 8. Robertson, who 
grade—that by dint of the sharpness of its curves, is built the Sukkur Bridge, and is now in charge of the 
virtually] in 35—is scarcely good business if it be true | railways to and about Quetta, for the important post of 
that a permanent line in the Bolan would have nothing | chief resident engineer on the East Indian Railways, 
worse than | in 27, and that all in one place. which it is understood that Mr. Denham will vacate next 
Laid as it is in the shingle bed of a mountain torrent | month. That the great forerunner of guaranteed lines 
with any material that chanced to be available, the | should select a State railway engineer for its chief is no 
Bolan work was naturally less expeditiously laid than | small compliment alike to the system and to the man 
that in the desert below. In the beginning of the work —and also serves to emphasise the very general con- 
a very bad type of cholera broke out and worked such | tention that the State underpays its best men and will 
terrible havoc as made the continuance of the line no | have to do something serious if it means to keep any- 
less than a piece of genuine though unostentious | thing but the residuum in its own service. 

heroism. Laid with various types of material the | 


maintenance of the Bolan has not only given the! gparx ARRESTERS.—Savannah, Georgia, has passed an 








be bettered and where the waterway in bridges is 


Viceregal staff a lesson in carrying buckets, but has | ordinance requiring that all engines used in loading 
shown engineers that cast-iron sleepers of the Denham.- | cotton cargoes shall ‘be equipped with spark arresters. 
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PNEUMATIC HAMMER. 

We illustrate on page 729 a pneumatic hammer, 
constructed by Messrs. Breuer, Schumacher, and 
Co., of Kalk, near Cologne, which has been very 
favourably received on the Continent, more than a 
hundred having been supplied to German firms, among 
whom are Mr. F. Krupp, of Essen, and Gebriider 
Stumm, of Neunkirchen. The tup is raised and de- 
pressed by the alternate rarefaction and compression 
of the air contained in the cylinder in which it is 
guided, these actions being produced by a plunger 
moved up and down in the same cylinder by a con- 
necting rod attached to a disc crank. The interior of 
this cylinder communicates with the external air 
through a cock, and as long as this is open there is no 
sensible variation in the pressure of the air. By 
closing the cock toa greater or less extent the tup is 
put into more or less vigorous action, and will give 
blows which can be nicely regulated. It is stated 
that with a velocity of 100 metres per minute of the 
plunger, the air pressure in the cylinder rises to four 
atmospheres, and with 120 metres velocity to five 
atmospheres. It will, therefore, be evident that the 
tup will be propelled with great velocity, and will 
strike a very powerful blow. 

The hammer is made in five sizes with cylinders 
varying from about 5 in. to 13}in. in diameter ; it 
requires 1 horse-power to drive the 5-in. size; 1} 
horse-power for the 6-in. size ; 24 horse-power for the 
8-in. size; and 4 horse-power for the 10-in. size. The 
English agent is Mr. Hermann Wedekind, 158, Fen- 
church-street, London. 





CRANE FOR LOADING RAILS. 

WE illustrate on page 736 a crane for loading rails 
that was shown by the Paris and Orleans Railway 
Company at the Paris Exhibition. This company 
makes use of steel rails 36 ft. long and weighing 76.5 lb. 
per yard ; the crane exhibited was designed with a 
double object ; to diminish the cost of loading and un- 
loading long rails, and to avoid exposing them to 
shocks which might break or damage them. The 
work is done with two cranes operating together, each 
being a counterpart of the other ; each frame consists 
of an iron framework of the form shown in Fig. 3, 
which is that of the letter UJ placed horizon- 
tally ; the lower arm is attached to the platform on 
which the rails are to be loaded ; on top of the upper 
arm is placed a travelling winch by means of which 
the rails are raised or lowered. In the illustrations, 
A A are the wagons to be loaded, C C represent the 
cranes which are built of plates and angle-irons and 
are attached to the frame of the wagon by the hooks J ; 
D is the travelling path for the winch E, which is 
worked by the handwheel F; and H is a transmission 
pulley. Six men are employed to operate these 
cranes ; two at the winches, two at the pile of rails to 
be loaded, and two at the transmission pulleys to guide 
the chains or ropes. The wagons are first brought 
conveniently near the pile of rails to be loaded, and 
the cranes are secured to the frame of the wagon as 
shown in Figs. 2 and 3. By means of trestles and two 
rails, an inclined plane is formed between the wagons 
and the rails to serve as a support for the latter in 
shifting them (see Fig. 2). When this is done the 
winch E is brought to the end of its path on top of the 
crane ; two of the men lay a rail on the temporarysup- 
port K and secure it by the automatic clip I; the men 
placed at each of the winches then haul the rail up to 
the side of the wagon close to the transmission pulley H ; 
when it is in this position the whole length of rope is 
wound around the dram of the winch, and the guide 
pulleys H are thrown out of the way, leaving the rail 
suspended by the chains L ; the men then continue to 
work at the winch until the rail is raised to any 
desired height, when the winch is locked by a pawl and 
the rail is left suspended. Each winch is then traversed 
backwards on its path as far as is required, when the 
pawl is thrown out of gear and the rail lowered on to 
the platform of the wagon; the automatic clips are 
released and the operation is recommenced. With 
this apparatus, which was designed by M. Guyenet, 
six men can load, without fatigue, 300 rails, 36 ft. 
long, per day, the same work done by hand involving 
the employment of about twelve men. Ten pairs of 
this apparatus have been in us? on the Paris and 
Orleans Railway since 1885; the cost of each pair 
complete is 56/. and their weight is about 1800 lb. 





Nova Scctian Coat.—The output of coal last year in 
Nova Scotia was nearly 2,000,000 tons. 

CaTALOGUE.—We have received from the Telegraph 
Manufacturing Company, Limited, of the Britannia 
Telegraph Works, Helsby, near Warrington, and of 11, 
Queen-Victoria-street, London, a very complete catalogue 
of electric conductors of all kinds, designed for bells, 
pom ae telegraphs, and electric light purposes. The 
conductors are insulated with rubber, gutta-percha, and 
various substances, and in some cases are sheathed with 
wire, strip, or lead. The catalogue is very complete, and is 
fully priced. 





LAUNCHES AND TRIAL TRIPS. 

THE screw steamer Sirius, recently launched by the 
Blyth —— Company, Limited, from their build- 
ing yard at Blyth for a Bremen firm, was taken to sea for 
the customary trial trip on Thursday the 19th inst., with 
very satisfactory results. The Sirius is built of iron, and 
measures 1814 ft., breadth 26 ft., and depth 15} ft. The 
engines are by Messrs. Matthew Paul and Co., of 
Dumbarton. 

Messrs. Robert Stephenson and Co., Limited, launched 
from their shipyard at Hepburn, on Saturday the 21st 
inst., a large steelscrew steamer named the Morella, which 
they have built to the order of Messrs. W. H. Ross and 
Co., of Liverpool. Her dimensions are: Length, 350 ft. ; 
breadth, 43 ft. ; depth, 29 ft. 3in.; and she will carry a 
deadweight cargo of over 5000 tons. She will be propelled 
by a set of triple-expansion engines of about 1700 indicated 
horse-power, which have been constructed at the engine 
works of Messrs. Robert Stephenson and Co., Limited, 
outh-street, Newcastle. : 





There was launched on December 21 from Messrs. 
Ramage and Ferguson’s shipyard, at Leith a steel screw 
passenger steamer named the Wiemar, built to the order 
of Messrs. James Currie and Co., shipowners, Leith. The 
principal dimensions of the boat are: Length, K. and F., 
254 ft. ; breadth, 34 ft. ; and depth moulded, 25 ft. The 
engines, which are also supplied by the builders, are 
triple-expansion with cylinders 28 in., 37 in., and 60 in. in 
diameter and 42 in. stroke, supplied with steam from two 
large single-ended steel boilers. 

Messrs. Edward Finch and Co., Limited, launched from 
their shipyard at Chepstow two more of the 150-ton steel 
coaling lighters, Nos. 72 and 73, built to the order of the 
Lords Commissioners of the Admiralty. 





There was launched from the yard of the Sunder- 
land Shipbuilding Company a passenger steamer built 
to the order of the Puglia Steam Navigation Com- 
pany, of Bari, Italy, and named the Messapia. The 
principle dimensions of the vessel are: Length between 
perpendiculars, 275 ft.; breadth, extreme, 38 ft.; depth 
moulded, 26 ft. 9in. The main engines are by the North- 
Eastern Marine Engineering Company, Limited, Walls- 
end-on-Tyne, and are of the three-crank triple-expansion 
type, having cylinders 234 in. 39 in., and 64 in, diameter 
by 42 in. stroke. Two large boilers working at a pressure 
of 160 lb. supply the steam to the engines. 


On Saturday, the 21st inst., the s.s. Tunbridge proceeded 
from the Tees on her trial trip. This vessel has been built 
by Messrs Raylton, Dixon, and Co., of Middlesbrough, to 
the order of Messrs. J. Temperley and Co., of Newcastle 
and London, for the Temperley Steam Shipping Company, 
and is of the following dimensions: Length over all, 
307 ft. ; breadth, 40 ft. ; depth moulded, 21 ft. 4 in., with 
a deadweight capacity of 3600 tons. Her engines, which 
have been fitted by Messrs. T. Richardson and Sons, 
Hartlepool, of 190 nominal horse-power, have cylinders 
22 in , 35 in., and 59 in. by 39 in., and on her run from 
the Tees to Blythe gave every satisfaction. 





On Saturday the 21st inst., Messrs. Raylton, Dixon, and 
Co. launched from their No. 2 dockyard a steel screw 
steamer, which has been built for the English and 
American Shipping Company, London, and is of the fol- 
lowing dimensions: Length over all, 307 ft ; breadth, 
40 ft. ; depth moulded, 21 ft. 4 in., with a deadweight 
capacity of 3660 tons. Her engines will be supplied by 
Messrs. T. Richardson and Sons, Hartlepool, and will 
have cylinders 22 in., 35 in., and 59 in. in diameter, by 
39 in. stroke. On leaving the ways she was christened 
Bona. 


Messrs. Gourlay Brothers and Co. launched on Satur- 
day, December 21, from the Camperdown Yard, Dundee, 
a steel screw steamer named Heron, of the following 
dimensions: Length over all, 233 ft.; breadth, 33 ft. ; 
and depth moulded, 15 ft. 10in. Her gross tonnage is 
879, ae she will carry about 1200 tons deadweight. The 
vessel is for the General Steam Navigation Company, and 
will be engaged in the Continental trade of her owners. 


Messrs. S. and H. Morton, Leith, launched on Satur- 
day, December 21, a steel screw steamer for Messrs, 
Thomas and James Harrison, Liverpool, of the following 
dimensions: Length, 185 ft.; breadth, 28 ft.; depth, 
14 ft. 6G in.; about 800 tons deadweight. The vessel will 
be fitted by the builders with compound surface-condens- 
ing engines with cylinders of 17 in. and 38 in. diameter 
by 30in. stroke, to work with steam at a pressure of 
110 lb. per square inch. She is named the Jarnac, and is 
intended for the French wine trade. 


Messrs. Scott and Co., Greenock, launched on Satur- 
day, December 21, a steel screw steamer for the China 
Navigation Company, Limited, London. The vessel, 
which is named the Singan, is of the following dimen- 
sions: Length, 255 ft.; breadth, 36 ft.; depth, 22 ft. 
6 in. ; and of 1700 tons net register. The builders will 
supply triple-expansion engines of 1800 indicated horse- 
power. 





Tue Impertat British East Arrica Company.—This 
company, to which Mr. F, H. Cheesewright is the con- 
sulting engineer, is actively engaged in developing the 


country under their control, and is about to despatch a 
surveying staff, with the object of pushing on railway 
construction (3 ft. 6 in. gauge) towards Lake Nyassa. The 
operations of this company are of special interest just 
now in view of impending political complications. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Colliery Surfacemen and Coke Drawers.—Inasmuch 
as there is no central authority to whom interim reports 
are to be made, it is not possible to state exactly the 
general position of the wages question so far as it affects 
the South Yorkshire coke burners and surfacemen. In 
accordance with the decision of the Barnsley meetings, 
notices were very generally served on the making-up days 
of last week, with the result that now some 5000 or 6000 
men are serving out the period necessary to terminate 
their contracts. So far, however, as can learnt, it is 
not likely that there will be any general stoppage. The 
Thorncliffe Company gave to their topmen the full 
20 per cent. which they demanded at their Tankersley 
and Rockingham collieries, and accorded the advance 
which the cokemen asked. 


Manufacture of Ordnance, &c.—All the heavy industries 
are fully employed, particularly in armour plates, large 
shaftings, gun forgings, and marine and railway material 
generally. Tyres and axles remain as last quoted, 10/. 15s. 
per ton for tyres and 10/. 10s. for axles. The production 
of tyres and axles in Sheffield is now 2000 tons per week, 
an output which is just about equal to the demand. 
Messrs. Vickers, Sons, and Co. “(Limited), River Don 
Works, are rapidly pushing forward their new crane and 
machinery for the manufacture of guns of the largest 
type. Of the thirty large guns they have now on order, 
several are approaching completion. The production 
of guns will 4 considerably expedited when the new 
machinery is completed, and temporary expedients have 
not to be resorted to. The rolling mill erected for the 
bars of the Forth Bridge, according to the original designs, 
has been converted into an armour-plate mill, and is now 
working satisfactorily upon all steel plates for Her 
Majesty’s new war vessels. 


The Coal Trade.—The prosperous trade which has 
existed in this district for some time past still remains, 
and there is every indication of its continuance. The 
pits are working well; the output was never larger, and 
the product is readily sold at good prices. The tonnage 
forwarded to London, both by the Midland and Great 
Northern routes, is fully up to the averages for the season, 
and for other markets the demand is well maintained. 
For other markets the demand is large, smelters especially 
requiring large supplies. 


Tron.—The local iron trade continues very firm, hema- 
tite pig iron being at present quoted at 86s. per ton, 
which is 82s. per ton more than at the corresponding 
period of last year. Common forge iron is at 70s. per 
ton, which is 32s. 6d. per ton higher than in December of 
1888. 


The Prospects for the New Year.—There is every evi- 
dence of an approaching increased value in the prices of 
pig iron which are locally made. It is impossible to in- 
crease the output of pig iron in this locality, and South 
Yorkshire and Derbyshire makers are refusing even 5s, 
yer ton advance on present quotations for deliveries in 

Aarch. This, with the scarcity of coke, and the enhanced 
prices which have to be paid for its production, insure an 
advance in prices during the opening weeks of the new 
year. There is a demand for coke which cannot be satis- 
fied, but what the prices for the same will be depends on 
the settlement with the coke burners. 





NOTES FROM THE SOUTH-WEST. 

Wages at Tredegar.—A deputation of ironworkers has 
waited on the manager of the Tredegar Works with the 
view of receiving a reply to an appeal made for a recon- 
sideration by the masters of a proposed 5 per cent. advance 
in January and a further 5 per cent. in April, in lieu of a 
demand of 15 per cent. by the ironworkers, The deputa- 
tion was informed that the masters had reconsidered the 
matter, but were not in a position to alter their original 
decision. A sliding scale is being prepared, and one 
representative from each of the six works associated with 
the South Wales and Monmouthshire Federation of Iron- 
workers has been invited to attend a conference of the 
masters to be held in January in order to discuss its 
terms, 

Sale of Steamship Shares.—On Thursday, Messrs. Tre- 
gerthen, Dunn, and Co. held a monthly sale of steamship 
shares at Cardiff. Sixty-eight 25/. shares (227. 10s. paid) 
in the Ogmore Steamship Company (Limited) were dis- 
posed of at the following prices: Five shares realised 
15/. 10s. per share; ten, 15/. 5s.; five, 15/. 5s.; seven, 15/.; 
five, 15/. 2s. 6d.; ten, 15/.; four, 15/.; and twelve, 15/. per 
share. The next lot comprising five 20. shares (18/. 15s. 
paid) in the Glendower Steamship Company, was started 
at 10/., and was sold at 13/. per share. Two other shares 
of equal value in the same company also realised 13/. per 
share. A 100/. share (fully paid) in the South Wales 
Steamship Company (Limited) was sold for 60/., and one 
2001. share (fully paid) in the Cyfarthfa Steamship Com- 
pany (Limited) was started at 80/., but was ultimately 
withdrawn, the highest bid (100/.) not being up to the 
reserve price. A 2001. share in the Dowlais Steamship 
Company (Limited) was also withdrawn for the same 
reason. Ten 10/. shares (fully paid) in the Oriental 
Steamship Company (Limited) sold for 157. 10s. per share, 
and a 100/. ahevethally paid) in the Iolo Morganwg changed 
hands for 59/7. 


A Welsh Coal Company.—An interim dividend has been 
declared on the ordinary and preference shores of the 
Newport and Abercarn Black Vein Steam Coal Company 
(Limitec) for the half-year ending September 30 last at 
the rate of 6 per cent. per annum free of income tax. 


Trade of Bristol.—Four grain steamers arrived last week 
at Bristol. A large steamer from Quebec with grain and 
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deals has arrived at Avonmouth, and the Dromore with 
barley, docked at Portishead. The Dromore arrived from 
Bengazi, in Northern Africa; her cargo also included 
eighty-one bundles of ivory tusks. The Jersey City, from 
New York, docked on Thursday. The Continental trade 
is good. 

Imports and Exports at Cardiff —The imports at Cardiff 
in 1889 are estimated at 1,625,000 tons, and the exports at 
12,025,000 tons, making an aggregate of 13,650,000 tons. 
The corresponding aggregate for 1888 was 12,760,000 
tons, and it should be observed that last year’s figures 
were the highest on record. The quantity of coal shipped 
at Barry Dock from its opening on July 18 to the close of 
the year is estimated at 1,100,000 tons, or 9 per cent. of 
the whole coal shipment of Cardiff for the year. The 
new coalfield at Pontypridd will, of course, exert an im- 
portant influence upon the future shipments of the Bute 
docks, 


Bute Engineering Company.—In is understood that 
three new steamers of about 3000 tons each are to be laid 
down at this company’s yards. Extra accommodation 
now provided will make room for six ships to be laid down 
at the same time. There are two stocks for steamers of 
300 ft. by 40 ft., one of 212 ft. by 38 ft., another of the 
same length by 31 ft. beam, a fifth of 154 ft. by 22 ft., and 
a sixth of 180 ft. by 24 ft. 


Swansea.—Messrs. Edwards, of the Duffryn Works, 
Swansea, contemplate the erection of some steel furnaces. 


Railways and Canals,—Certain gentlemen, interested 
in traffic between Bristol and London, have bought the 
Wiltshire and Berkshire Canal, with the view of entering 
into active competition with the Great Western Railway. 
This canal leaves the Kennet and Avon Canal at Sewing- 
ton, a few miles on the Bristol side of Devizes. It passes 
through Melksham, Lacock, Wootton Bassett, Swindon, 
Shrivenham, and Challow to the Thames at Abingdon. 
It is connected by a short branch from Swindon, through 
Cricklade, with the Thame3 and Severn Canal, into which 
new cay“ tal is about to be introduced. 


Cardiff.—The demand for steam coal has continued 
active, and prices have shown an upward tendency all 
round. The best qualities have ranged as high as 14s. to 
15s. per ton. Household coal has remained in unabated 
demand ; No. 3 Rhondda large has made 11s. 9d. to 12s. 
per ton. A fair amount of business has been passing in 
patent fuel at late rates. Spanish ore has ruled firm. 


Assessing Coal.—At a meeting of the Merthyr Union 
Assessment Committee on Saturday, the overseers were 
directed to add 20 per cent. to the present assessment of 
large coal raised in the union. 


Assessing the Telephone.—At a meeting of the Merthyr 
Union Assessment Committee on Saturday, Mr. Ashton, 
of Newport, appeared on behalf of the Western Counties 
Telephane Company (Limited), to appeal against an assess- 
ment of 247, gross and 18/. rateable on its posts and wires 
at Aberdare. Mr. Ashton said, that on account of the 
loss which the company had been incurring it had closed 
the stations at Merthyr, Aberdare, and Pontypridd. At 
Newport it was assessed at only 10/., although it had 
1300/. a year coming in. The committee was of opinion 
that the appellant company was entitled to some relief, 
and the rateable value was reduced to 81. 





NOTES FROM THE NORTH. 

Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was characterised by a somewhat quiet tone, and 
outsiders seemed to be disposed to hold back until the 
annual returns as to make, stock, consumption, &c., are 
issued, A small amount of business was done in warrant 
iron during the forenoon, but prices were a shade dearer. 
There were some realising sales in the afternoon, which 
had a weakening effect, and the close was at the lowest. 
Scotch iron was at one time up in price 5d. per ton, and 
closed 2d. down on the day ; the price of Cleveland was 
14d. per ton down, and that of hematite iron was 6d. 
down from the previous day’s close. The settlement 
rices at the close were—Scotch iron, 60s. 3d. per ton; 
leveland, 60s. 104d. ; hematite iron, 73s. perton. There 
was a stronger tone in the market on Friday, and a large 
amount of business was done in warrants at higher prices. 
Scotch iron improved in price 11d. per ton, and that of 
hematite iron rose to the same extent, while the price of 
Cleveland iron closed 6d. dearer, but still 3d. per ton 
above the price of Scotch iron. The closing settle- 
ment prices were—Scotch iron, 61s. 14d. per ton; 
Cleveland, 61s. 44d.; hematite iron, 73s. 103d. per 
ton; and the recovery in prices over the week was, 
respectively, 2s. 34d., 1s. 104d., and 1s. 6d. per ton. 
The market opened on Monday decidedly strong, in anti- 
cipation of a much larger reduction in stocks than was 
generally expected some time ago. Weak “‘ bears” began 
to “ cover,” which they found to be somewhat difficult, 
owing to new purchasing orders coming in from out- 
siders, the cash price touching 61s. 104d. for Scotch iron. 
A slight reaction set in after the buying orders had been 
attended to, and the price declined to 61s. 44d. per ton 
cash. Cleveland iron touched 62s. 1d., and the price of 
hematite advanced 1s. 14d. per ton, 74s. 9d. being reached. 
Tn Scotch and Cleveland iron business was done in the 
afternoon at 61s. 74d. and 62s. 6d. respectively ; but those 
were the top prices. There was a languid feeling in the 
warrant market yesterday (Tuesday) forenoon, and little 
business was done in view of the holidays, and in the 
doubts then existing as the result of the makers’ returns 
for the year. The ‘‘iron ring” only held one meeting, and 
then adjourned till Friday. Prices were easier. Scotch 
iron lost 14d. per ton of the previous day’s advance, Cleve- 
land lost 6d. and hematite iron 14d. per ton. No business 


was done after thereturns were issued, so that their influence 
on the market will not be known till Friday. Brokers, how- 
ever, discussed the returns very favourably when they came 
into their possession. The reductions in stocks exceed 
the general expectation, as the highest estimate was 
about 200,000 tons, whereas the actual result was 8593 
tons in excess of that quantity. The year’s consumption 
of Scotch pig iron has beue the largest on record, being 
nearly double that of 1880, when the price touched 
73s. 2d. per ton, and it is 177,000 tons in excess of the 
consumption in 1882, which was on a great scale. Ship- 
ments have also shown an improvement, but they have 
not come up to the average yearly total prior to 1884. 
On the whole the impression produced by the returns is 
one of general satisfaction with the year’s record of busi- 
ness in the Scotch iron trade. The market has latterly 
been i: a very sensitive state, and has been very easil 
influenced. There is a somewhat quiet shipping demand, 
which is only natural at this time of the year. The local 
demand is particularly active, and general ironfounders 
are feeling this circumstance more than for some time 
ast. A number of contracts for forward delivery have 
neen placed during the past week. There are still 88 
furnaces in actual operation, as compared with 75 a year 
ago. 


Shipments of Machinery, &c., from the Clyde.—The 
foreign and colonial shipments of machinery, &c., from 
the Clyde, reported last week, included the following : 
Locomotive engines for the Cape, of the value of 11,7500.; 
marine engine, sugar-crushing, and other machinery, 
valued at 21,000/., and the destinations being Demerara, 
Trinidad, Monte Video, Barbadoes, Calcutta, New York, 
Oporto, Boston and Halifax, the Cape, Rangoon, &c.; 
sewing machine parts. for Nantes, Gothenburg, Lisbon, 
Calcutta, Cadiz, the Cape, Antwerp, Bordeaux, Leghorn, 
and Huelva, of the value of 10,400/.; blooms, billets, and 
ends, plates, sheets, bars, and other steel goods, valued at 
14,000/.; pipes and other castings, sleepers, wagon-work, 
plates, sheets, bars, tubes, and miscellaneous iron manu- 
factures, of the value of 57,800/.—total, almost 115,000/. 


Boilers yor the Edinburgh Electrical and Engineering 
Exhibition.—It has just been announced that Messrs. 
William Wilson and Co., Lilybank Boiler Works ; 
Messrs. Penman and Co., Dalmarnock, Glasgow; and 
Mr. Sinclair, Leith, are each supplying two jth 
steel boilers, 28 ft. by 74 ft., to give steam for driving the 
machinery, &c., at the Edinburgh Exhibition to be 
opened next May. All the boilers are being constructed 
for a working pressure of 120]b. per square inch. In 
connection with this newspaper item it may be men- 
tioned that boilermakers are at present unusually busy. 
There has lately been a great accession of inquiries, and a 
promising feature is that in many instances the boilers 
are wanted for new works in different branches of manu- 
facturing industry that are being projected. 


Railway Rates for the Carriage of Minerals.—It has 
been reported within the past few days that the Scotch 
railway companies are revising the rates for the carriage 
of minerals, &c., and that it is more than probable that 
some advance will be made. It is maintained that the 
increased cost for fuel, &c., thrown on the companies, 
justifies such a step being taken. At the same time, it 
may be stated that there is no intention to adopt any 
extreme measures, as it appears that so slight an increased 
change as a halfpenny here and a penny there will be 
sufficient to meet all the requirements. 


Contract for Air-Chamber Appliances for the Hudson 
Tunnel.—Messrs. William Arrol and Co, builders of the 
Tay and Forth Bridges, have been intrusted with the 
order for the construction of the shield and other appli- 
ances necessary for the air chamber in connection with the 
cs the pneumatic process of part of the Hudson 

unnel. 





A Great Locomotive Competition.—It is understoed that 
the Engineering Committee of the Edinburgh Inter- 
national Exhibition of 1890 have addressed invitations to 
the principal locomotive builders of the United States to 
om a representative American express engine to the 
Exhibition to be shown alongside British express engines 
of the most modern type, as every effort is to be made to 
obtain good international exhibits of railway rolling 
stock and appliances of various kinds. The Exhibition 
authorities; state ‘that efforts will be made to have one 
or more American engines tried in actual work in running 
trains between Edinburgh and King’s Cross, Euston- 
square, and St. Pancras. The competition, if it can be 
brought about, will be followed with interest by railway 
men on both sides of the Atlantic.” 


Official Inquiry into the Causes of the Recent Disaster at 
Templeton’s Carpet Factory.—Colonel Malcolm, C.B., 
commanding the Royal Engineers in Scotland, and Mr. 
W. W. Robertson, surveyor in Scotland of Her Majesty’s 
Office of Works, the Commissioners appointed to inquire 
into the disaster at Messrs. Templeton’s mill on Novem- 
ber 1, by which about thirty women and gir!s lost their 
lives, commenced their labours on Friday, which they 
continued and completed on the following day. Evidence 
was given by a large number of persons, most of whom 
were experts. In the evidence given by Mr. Leiper, 
the architect, and by Mr. Harvey, of Messrs. G. and 
A. Harvey, the millwrights, there seemed to be great 
difficulty in fixing or in apportioning the 1esponsi- 
bility for the plans according to which the mill 
was being built. Professor Grant, of the Glasgow 
Observatory, gave some interesting evidence in regard to 
the storm which passed over Glasgow during the after- 
noon on which the mill was wrecked ; and on the second 
day of the inquiry Mr. William Arrol came forward and 
volunteered some equally interesting evidence regarding 





the storm of the same afternoon at the Forth Bridge, the 


progress and phenomena of which he had observed with 
great minuteness and care. At least one witness of great 
technical experience gave evidence whose tendency went 
to show that a serious departure had been made in this 
mill from the ordinary course of construction, and, as a 
practical man, he said that he would be no party to build- 
ing a wall such as had collapsed. The Commissioners 
will very shortly prepare their report, which they will 
present to Lord Lothian, the Secretary for Scotland. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. — 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Great briskness \ still 
characterises the Cleveland iron trade, although, owing 
to the holidays, many of the establishments are not work- 
ing full time just at present. Inquiries for all classes of 
material are very good, but few new orders of any 
moment have been placed lately, and it is not expected 
that there will be much doing until after the holidays. 
Exports from here up to date this month are only very 
moderate, but this was generally expected, as many of the 
Continental ports are closed at this season of the year. 
Odd lots of makers’ No. 3 g.m.b. Cleveland pig iron have 
been disposed of by merchants at 61s. for prompt delivery, 
but producers, all of whom are well sold, ask considerably 
more than this, and, as a rule, refuse to do business under 
63s., 64s., and even 65s. for early delivery. Contracts 
have been entered into for January—March delivery of 
No. 3 at 62s. 6d., but this again is not for large quantities. 
The fact is, pig iron continues particularly scarce, and 
merchants have not much to dispose of. Producers are 
confident that quotations will advance next year. They 
point out that owing to the increased cost of production 
it will be impossible to manufacture No. 3 much under 
60s. per ton. Middlesbrough No. 3 warrants are steady ; 
buyers offer 62s. 3d. cash, and sellers ask 62s. 6d. 


Manufactured Iron and Steel.—In the manufactured 
iron trade there is very great activity, but new orders are 
by no means numerous, chiefly owing to the producers 
holding out for their price. They ask for common bars 
8l.; best bars 8/. 10s.; best best bars 9/.; ship plates 
81. 5s. ; and ship angles 8/., all less the usual discount. 
Steel makers are still very busy and are not at all inclined 
to reduce their quotations, which are as follows :—Ship 
plates 8/. 17s. 6d. ; angles 8/. 10s. ; and heavy rails 7/. It 
is stated, however, that merchants have done a little 
business at slightly lower rates than those quoted by 
manufactured iron producers and steel makers. 

Engineering and Shipbuilding.—These two important 
industries are as active as ever, The marine engine 
shops are particulary busy, and some excellent work is 
being turned out by several northern firms. Shipbuilders 
are full of work. 








CANADIAN Raitways.—We learn from Port Arthur that 
the first locomotive, twelve flat cars, and the first con- 
signment of steel rails for the Port Arthur, Duluth, and 
Western Railway, has arived there ; 800 tons of American 
steel rails are being laid. The line is expected to be 
completed to Kaministiqua Crossing, a distance of 21 
miles, by December 1. 

Tne Suez Canat.—The transit revenue of the Suez 
Canal Company in October was 214,000/., as compared with 
228,311/. in October, 1888, and 184,089/. in October, 1887. 
The aggregate transit revenue collected in the first ten 
months of this year was 2,234,447/., as compared with 
2,173,444/. in the corresponding period of 1888, and 
1,911,5987. in the corresponding period of 1887. 





CuIcAGo AND SAN FRrancisco.—Arrangements for run- 
ning through fast mail trains between Chicago and San 
Francisco over the Chicago and North-Western, the Union 
Pacific, and the Central Pacific Railroads have just been 
completed. There will be two fast mail trains between 
Omaha and San Francisco and Omahaand Portland. The 
east-bound trains will be run at a speed of 44 miles per 
—_ and the west-bound trains at a speed of 40 miles per 
10ur. 


Locomotives For Sourn Arrica.—*everal new loco- 
motives for the western division of the Cape Govern- 
ment railways have arrived out and are now running 
between Cape Town and Kimberley. The engines have 
four coupled wheels 48 in. in diameter, with a four- 
wheeled bogie in front, while the cylinders are 15 in. in 
diameter by 22 in. stroke. The builders were Messrs. 
Diibs and Co., Glasgow, from drawings prepared by Mr. 
H. M. Beattie. 





STEEL MANUFACTURE IN THE SoutH oF Spain.—Spain, 
famous of yore for its Toledo blades, is destined to 
become a great steel-producing country ; not only in the 
north, with its famous stores of hematite iron, but in the 
south also, with its rich deposit of magnetic iron ore, is 
steel now being manufactured. The old-established iron 
works at Heredia, on the shores of the Mediterranean 
Sea, has quite recently been a converted into a steel 
plant for producing steel on the open-hearth process. The 
lant embodies some of the latest improvements of Mr. 
Seams Noble, of Middlesbrough and formerly of Consett, 
and of Mr. B. H. Thwaite, of Liverpool. The plant was 
successfully put in operation by Mr. B. D. Healey. The 
plant, designed by Messre. Noble and Thwaite, was sup- 
plied by Messrs. Neville and Co., engineers, Oriel 
Chambers, Liverpool, Barcelona, and Madrid. The 
casting arrangement is on the system introduced by 





Mr. Turner, of Birmingham. 
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THE ARGENTINE REPUBLIO. 

Tue splendid pavilion that was erected by the 
Government of the Argentine Republic on the 
Champ de Mars, no less than its varied and valuable 





contents, surprised many thousands of visitors to the 
recent Paris Exhibition, to whom the country had 
been previously nothing but a geographical ex- 
pression, and who failed to realise that any nation so 
remote could contribute such evidence of its wealth, 
industry, and civilisation ; no less remarkable to the 
majority of people was the great relief map that 
attracted the attention as soon as the doors of the 
pavilion were passed ; but few could realise that 
the Argentine Republic really possessed so vast an 
extent of country, stretching from the Atlantic 
almost to the Pacific Ocean, and extending far 
southward nearly to the extreme limit of the con- 
tinent as far as the stormy seas and rock-bound 
inhospitable coast to which Magellan left his 
name. 

For the greater part of its area and as far as the 
eastern slopes of the Andes, are the vast and fertile 
pampas lands, the western portion of this part of 
continent being occupied by Chili ; majestic rivers, 
broad and virgin forests, 600 leagues of coast line, 
mountain chains, rich in many parts with minerals ; 
and with all these advantages, a range of climate, 
which is subtropical in the north, and almost 
arctic in the south, give the Argentine Republic 
singular advantages ; the area of the country is 
five times that of France. Like all the other 
South American countries once colonies of Spain, 
the Argentine long since severed the slight bonds 
that bound her to a feeble mother country, and 
commenced an independent career that has been 
chequered with many vicissitudes and darkened 
by war and other troubles, but from which it has 
emerged with so promising a future that many who 
know the country well claim for it a progress and 
prosperity to which the United States alone can 
offer a parallel. The following facts will afford 
some idea of the present condition of this 
great republic; it has a population of more 
than 4,000,000, reinforced steadily by 300,000 
emigrants a year ; about 4,000,000 acres are 
under cultivation producing cereals to the value 
of 12,000,000/., and cattle worth 23,000,000, It 
exports annually about 700,000 tons of wheat, its 
ocean navigation amounts to 9,200,000 tons, and its 
foreign trade to nearly 50,000,000/. a year. It has 
about 5000 miles of railway in operation, and the 
State revenues amount to 12,000,000/. a year. Fifty 
of the principal banking houses have a total capital 
of 84,000,000/., and the consolidated public debt is 
31,000,0007. During the last ten years the popu- 
lation has nearly doubled, emigration has grown 
sixfold, and the land under cultivation increased 
eightfold ; ocean trade and exterior commerce are 
also eight times greater than they were in 1879, 
despite the difficulties of serious financial crises ; 
the mileage of the railways is three times as great 
and so is the public revenue. No wonder with 
this rapid development the natives of the Argentine 
Republic are proud of their country and regard it 
as one of the great nations of the future; no 
wonder that they were disposed to spend large sums 
that they might be worthily represented at the 
Exhibition. 

In his annual message to the members of Con- 
gress, prepared some months back, the President 
of the Republic, Dr. D. Miguel Juarez Celman, 


4681 dwelt at great length on the present material posi- 


tion of the country and of its immediate prospects. 
He pointed out that in so wide an extent of terri- 
tory, most of which was fertile and some full of 
mineral wealth, improved and ample means of com- 
munication are of the first necessity. The 5000 
miles of railway now in operation are wholly inade- 
quate to meet the requirements of a fast increasing 
trade, and one of the great drawbacks to agri- 
cultural industry lies in the difficulties that attend 
the transport of cereals from the places where they 
have been produced to the points where they 
are consumed or exported. So crowded are the 
railways with traffic that many thousands of tons 
of wheat are often kept waiting at the stations 
for months together to their great detriment, and 
to the discouragement and loss of agriculturists ; 


| this abnormal state of things is due to the fact that 


the productive power of the country is developing 
at a far greater rate than the railroads, a very 
natural result when it is remembered that the popu- 
lation is increasing by emigration, chiefly of the 
Latin races, at the rate of nearly 1000 persons a 
day; the demand of the president for the imme- 
diate extension of a railway system of threefold the 
present ag 26 ser is therefore a very reasonable 
one. e existing railway system of the Argentine 
Republic comprises about twenty different com- 





panies ; of these, four are State railways of com- 
paratively short length, three are guaranteed by the 
Government, seven are local railways, and the re- 
mainder are worked without any guarantee. 

The first railway was opened in 1857 with a 
length of about six miles, and five years later an 
English company that had purchased’ the railway 
material of the military line which had been con- 
structed for Balaclava during the Crimean War, 
commenced the construction with it of the Northern 
Buenos Ayres Company. In 1865 another Eng- 
lish company began the Grand Southern line, after 
which enterprise and capital flowed freely for this 
purpose towards the republic. Altogether more 
than 3,000,000/. have been invested in the country 
by English companies, and the high dividends that 
have been paid have fully justified the speculation. 
In 1888, 8,375,000 passengers travelled on the 
various lines, and 3,950,000 tons of freight were 
carried ; the rolling stock comprised 602 locomo- 
tives, 912 passenger carriages, and 14,324 wagons. 
There are seven different tramway companies in 
the republic ; these own lines to about the extent 
of 130 miles, which in 1888 carried 41,745,687 pas- 
sengers ; four-fifths of these tramways are in the 
hands of English companies, and, so far as Buenos 
Ayres is concerned, the daily traftic is equivalent 
to amovement of 75 per cent. of the inhabitants of 
the city ; they are exceedingly profitable under- 
takings although subjected to a municipal tax of 
6 per cent. on the gross receipts. The postal 
service is worked asa Government department, and 
considering the wide extent of the country it is 
admirably managed ; there are about 750 post 
offices distributed through the country, and in 1888 
the number of letters delivered was 62,827,819. 
The distance traversed annually by the various 
services for the delivery of these letters does not 
fall far short of 2,800,000 miles. The length of tele- 
graph wires in service is about 20,000 miles, and the 
Argentine enjoys direct communication with Kurope 
by several routes ; it is in contemplation to lay a 
cable direct between Buenos Ayres and Lisbon 
with a Government guarantee of 5 per cent. in 
order to cut down the present extremely high rate 
of 6s. a word. Needless to say that the Argentine 
Republic is supplied with an extensive telephone 
system, not only in the city of Buenos Ayres and 
Rosario, but also in nearly all the other towns of 
the republic. As regards ocean communication 
with other countries, the Argentine is connected 
to the rest of the world by no less than twenty- 
five lines of steamers, and from sixty to seventy 
large vessels belonging to these companies enter 
the port of Buenos Ayres every month. Of these 
different companies England owns nine, Italy 
six, France five, Germany three, Spain two, the 
United States one, and Holland one; a service 
between Denmark and Buenos Ayres is about to 
be started. In addition to these there are of course 
several important national coasting companies, as 
well as others which control the navigation on the 
great rivers—the Rio de la Plata, the Parana, the 
Uruguay, and the Paraguay. 

The average freight for general merchandise 
between Buenos Ayres and European ports is about 
17s. a ton; first-class passengers pay from 30l. to 
40l., and emigrants from 61. to 10/. each. As an 
illustration of the increase in the commerce of the 
country since 1878, we may mention that the total 
general movement in navigation in that year was 
3,428,675 tons, while in 1888 this had increased to 
14,231,200. 

Although doubtless the great wealth of the 
Argentine Republic lies in its agriculture, its 
almost boundless wheatfields, and its countless 
flocks and herds, the country nevertheless pos- 
sesses mineral riches, the extent of which has not 
even been superficially ascertained ; the pavilion at 
the Champ de Mars comprised samples of many of 
its deposits, and to these we shall refer in detail on 
another occasion. Meanwhile we may give a list 
of those which are known to exist in very many of 
the provinces of the country. Alum, antimony, 
asphalt, sulphur, coal, carbonate of soda, copper, 
galena, graphite, iron, silver, manganese, nickel, 
gold, kaoline, petroleum, salt, tourmaline, opal, and 
many others, have all been found well defined, 
while in addition the country possesses a magnifi- 
cent supply of building material, including fine 
marbles, granite and other building stones, as well 
as slates, 

The population of the Argentine Republic to-day 
exceeds, as we have already said, 4,000,000, which 
js nearly double that of 1878 ; this rapid growth is 
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due mainly to the flood of emigration which has set 
so steadily towards its shores, and which, as we 
have seen, is now of very large proportions. The 
most populous province is that of Buenos Ayres, 
which has 800,000 inhabitants ; of the fifteen other 
provinces into which the country is divided, that of 
Cordova has 400,000, while the others vary from 
190,000 to 280,000. Rather more than half the 
total are natives born, including some 400,000 
Indians ; of the other nationalities that have 
found a home in the republic, 400,000 are Italians, 
150,000 are Spanish, 150,000 are French, 25,000 
are Germans, and 35,000 are English; the re- 
mainder are made up from various European 
countries. Although the English population only 
counts forasmall percentage of the total amount of 
emigration, the influence of British trade and 
capital is still paramount, but with the pressure 
of competition from other countries, continued and 
systematic efforts will be necessary to maintain this 
state of things. As has been too often the case, 
this country has exerted its great energy and 
pioneering gifts to lay the foundation for enormous 
commerce in a new country, only to allow the ad- 
vantages later on to slip through its hands from 
indifference or lack of watchfulness. 

No better illustration of the rapid growth and 
prosperity of the Argentine Republic can be found 
than in the increase of the value of land that 
has taken place during the last few years; since 
1882, property in the province of Buenos Ayres 
has increased tenfold, and in no part of the country 
is the increase less than fourfold. Even more 
remarkable is the growth in the value of property 
in the city of Buenos Ayres itself, the value having 
risen from 30 to 50 per cent., and evenmore, between 
the years 1886 and 1887. As in the United States, 
the construction of railways increases the value of 
property along their routes to an enormous extent, 
and experience has shown that these values often 
run up to 1000 per cent. as soon as the means of 
communication with the seaboard are established ; 
no wonder that the President of the Republic in 
his last address to the Chambers urged the con- 
struction of new lines of railway on as large a scale 
and as rapidly as possible. That this extraordinary 
progress has a solid foundation, and is not due to 
simple speculation, is shown by the increase that 
has taken place in the exportation of agricultural 
produce during the last few years; in 1878 
the exportation of wheat amounted to 109 tons, 
in 1887 it was 237,000 tons; that of maize 
in the former year was 19,000 tons, and in 
the latter, 361,000 tons; flax in 1878 was 
exported to the extent of 104 tons, in 1887 this 
had grown to more than 81,000 tons. Correspond- 
ing with this increase, the area of the land 
under cultivation in 1878 was 350,000 hectares, 
to-day it is 2,500,000. The climate of the 
Argentine Republic, combined with its physical 
characteristics, render it even better adapted 
for pastoral than for agricultural industries, and 
this former occupation has been the most im- 
portant since the time of the Spanish conquerors; 
it being only within a few years that agriculture has 
begun to occupy the country. It is claimed that 
the republic is richer than any other nation in the 
world in sheep, while for oxen and horses it only 
ranks after the United States and Russia. The 
President of the Republic stated in the message to 
which we have already referred, that the head of 
cattle numbered 22,869,385 ; of horses, 4,398,283 ; 
and of sheep, 70,453,665. The value of this enor- 
mous stock exceeds 70,000,0001., nearly five times 
as much as in 1854 ; the total capital engaged in this 
industry is 807,000,000 dols. At the present time 
the gross returns amount to 116,000,000 dols. an- 
nually, and produce to the value of over 17,000,0001. 


is exported. Of this, in round figures, 7,000,000/. are. 


for wool, 5,000,000/. for hides, 2,000,000. for dairy 
produce, 4,000,000/. for meat and snet, and the 

lance for various products connected with the 
industry. The net profit obtained upon thisoutlay 
is 7 per cent. Nearly one-fourth of the po pulation 
of the Argentine Republic is engaged in pastoral 
pursuits, and it is for this work that the natives are 
particularly adapted. There is every reason to 
suppose that the figures we have given above will 
show a vast increase during the next few years, 
because until lately cattle raising has been followed 
in a more or less haphazard fashion, and_ it is only 
recently that much attention has been given to 
stock raising on scientific principles. 

Considerable attention has been paid by the 
Government to public education ; there are distri- 





buted through the country 2263 primary schools, in 
which are taught more than 175,000 children by 
nearly 5000 teachers; of these 138 schools are in 
the capital, and last year they received 14,948 
scholars, who were instructed by 669 professors. 
The cost of these establishments is borne wholly by 
the treasury or by the different provincial govern- 
ments ; in addition to the foregoing there were 
thirty-four secondary or normal schools belonging 
to the republic ; these, last year, were directed by 
758 professors, who taught 11,075 pupils. Two 
national universities complete the educational 
institutions of the country. 

Possessing almost every range of climate, a 
wonderfully fertile soil, large mineral wealth as yet 
undeveloped, and arapidly growing population that 
can enjoy the plentiful fruits of their labour under 
a well-organised and peaceful government, there is 
no wonder that the Argentine Republic draws 
great bodies of emigrants every year from over- 
crowded European countries, or that these emigrants 
when established in their new nationality antici- 
pate a brilliant future for the land of their 
adoption. Nor is there any wonder that pre- 
dominance in the markets of the Argentine Re- 
public, to say nothing of those of other European 
countries, should be a subject of keen competition 
between the manufacturing nations of Europe and 
of America. Fortunately for ourselves our com- 
mercial supremacy is at present beyond doubt, and 
there is no reason why, witli suflicient energy, we 
should not continue to hold it. The Centennial 
Exhibition in Philadelphia of 1876 stimulated the 
competition of the United States ; the Paris Exhi- 
bition of 1889 will probably deal another blow to 
our commerce in South America ; there are special 
reasons, therefore, for renewed efforts and continued 
watchfulness. 

The magnificent display made by the Argentine 
Republic, by Brazil, Chili, and other South American 
States must have served asa revelation to thousands 
of new competitors who could not realise before, the 
enormous purchasing capabilities of those far-off 
countries. The countries of South America are to-day 
among the largest and wealthiest purchasers from 
abroad, and though they must from time to time 
suffer from financial crises, the present business done 
of about 150,000,000/. annually will go on increasing 
year by year, for generations will pass by before 
the South American republics can supply their own 
wants. It is a common subject for congratulation 
both for this country and for the United States, 
that the Anglo-Saxon race is the one peculiarly 
adapted for successfui colonisation and the acquire- 
ment of riches and power ; the Latin race which is 
now developing South America so rapidly, may in 
the course of a few years give us cause to realise 
that this conviction is more or less a fallacy. 





COMPOUND LOCOMOTIVES ON THE 

LONDON AND NORTH-WESTERN. 

Ever since Mr. Webb introduced compound loco- 
motives on the London and North-Western he has 
taken steps to test the capabilities of these engines 
for hard work in the most thorough way, and he is 
now making with them exceptionally long runs 
without dropping fires. We have had placed at 
our disposal interesting particulars of such a run 
made during the present month by the ‘‘ Teutonic” 
(No. 1301), an engine of the same class as the 
‘* Dreadnought,” already illustrated and described 
in our pages,* and of this run we propose to give an 
account. On the 3rd inst. this engine left Crewe at 
12.13 a.m. with a train for Euston, arriving at the 
latter place at 3.50a.m. At 10 a.m. she left Euston 
with the Scotch express to Carlisle, where she arrived 
at 4.25 p.m., the driver and fireman being changed 
at Crewe en route. At 8.41 p.m. the ‘‘ Teutonic ” 
again left Carlisle with a train for Euston, arriving 
at 3.50 a.m. on December 4, the men being again 
changed while passing through Crewe. At 10 a.m. 
on the 4th she again left Euston for Carlisle with 
the Scotch express, the men being changed for the 
third time on arriving at Crewe at 1.14 p.m., and 
Preston being reached at 4.25 p.m. Finally at 
8.41 p.m. the “Teutonic” again left Carlisle and 
took her train through to Crewe, where she arrived 
at 12.7 (midnight), thus accomplishing a run of 
1200 miles, with one steam raising and without 
dropping her fire. The engine was worked during 
the trip by drivers B. Robinson and W. Elliott, 
and firemen G. Stretch and J. Stockton, all stationed 


* Vide ENGINEERING, vol. xxxix., page 462, 








at Crewe, the men changing as noted above. The 

engine was away from shed 47 hours 53 minutes, 

and was actually in motion 24 hours 57 minutes, 

the average speed being thus 25.06 miles per hour 

away from shed, and 48.09 miles per hour during 

actual running. The engine made good time during 

the trip and the mean loads taken were as follows : 

Vehicles. 
124 

104 

95 

13° 

14 

11} 


Crewe to Euston 
Euston to Crewe 
Crewe to Carlisle 
Carlisle to Warrington 
Warrington to Euston 
Euston to Carlisle 
a 8.41 p.m. Carlisle to Warrington 138 
“s ;, Warrington toCrewe... 14 
The quantity of coal burnt during the entire 
trip was 367 cwt., this giving an average con- 
sumption of 34.2 lb. per mile, an excellent re- 
sult with such trains. The ‘‘ Teutonic” was 
put in service on April 9 last, since which date 
she had, previous to making the trip above 
described, ran 50,903 miles, and during the week 
previous to making the 1200-mile trip she ran 
regularly from Crewe to Euston, thence to Carlisle, 
and thence back to Crewe--a round journey of 600 
miles—on alternate days, the engine being worked 
by two sets of men who changed at Crewe. She is 
now continuing the same service on alternate days 
with her sister engine ‘‘ Oceanic.” In conclusion, 
for convenience of reference, we may give the chief 
dimensions of the ‘‘ Teutonic.” She has two high- 
pressure (outside) cylinders 14 in. in diameter and 
one low-pressure (inside) cylinder 30 in. in diameter, 
the stroke in both cases being 24in. The two pairs 
of driving wheels are 7 ft. in diameter, and the 
boiler, which is worked at 175 lb. per square inch, 
has 1405.5 square feet of heating surface, of which 
159.1 square feet is firebox surface and 1242.4 
square feet tube surface. The firegrate area is 
20.5 square feet, and the weight of the engine in 
running order 45 tons 10 cwt. 


Dec. 8rd, 12.13 a.m. 
» 100 ,, 
” 8741 ” 

41 p.m. 
Dec. 4th, 5 af 

a 10.0 a.m. 





THE UNITED STATES EXHIBITION 
OF 1892. 
Tue brilliant success of the recent Paris Exhibi- 
tion no doubt did much to foster, if it did not 


suggest, the idea to American visitors that the time 
was fast approaching when a similar great inter- 
national celebration should be held in the United 


States. The idea which, it is needless to say, will 
receive the warmest support from this country, 
having taken shape, it was only natural 
and characteristic that it should be at once acted 
on, and a suitable reason for the country to 
hold such an exhibition in 1892 (that it may cele- 
brate its own discovery 400 years before) was 
speedily found. Passing rapidly from schemes to 
action, the exact location came on for discussion 
—that is to say, in what part of New York the 
Exhibition should be held. But before this was 
fully decided, a bold and unexpected bid for the 
undertaking was made ‘by Chicago, whose citizens 
advanced a strong claim to have the Exhibition held 
in their city, and they sent as a delegate, to London 
and Paris, Mr. Edward T. Jefferey, President of the 
Amalgamated Association of Railways centring in 
Chicago. The object of this visit was to ascertain 
the public feeling on the subject in Europe, and to 
obtain information on the administration of the 
Paris Exhibition. The question of locality is one 
of very great interest to Englishmen, but it would 
be presumptuous in us to discuss the relative merits 
of New York and Chicago. Feeling, however, that 
the subject is one that should be properly con- 
sidered in our columns, we asked our New York 
correspondent to furnish us with some of the lead- 
ing arguments in favour of New York, and at the 
oom time we requested Mr. Jefferey to formulate 
the claims of Chicago. We now take pleasure in 
publishing both these communications without com- 
ment, feeling assured that the question can only 
be properly treated by those most deeply interested 
in it. 

THe Ciaims or New York; By our New York 

CORRESPONDENT. 

When the writer was asked to give reasons why 
the World’s Fair should be held in New York City 
in 1892, his first impulse was to decline on the 
ground, well known to beginners in mathematics, 
that ‘‘an axiom was a self-evident proposition.” 
One might as well ask why London was the clearing 
house of the world, and the answer would be 
couched very much in terms of the proposition that 
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a draft on London was negotiable everywhere. 
But the reflection that all English - speaking 
people are not perhaps as familiar with the reasons 
so plain to Americans has led to this article. 

Money being the foundation of most enterprises, 
it might be well to contrast the relative amounts 
guaranteed by the respective cities of New York and 
Chicago at the outset. New York has, up to the 
present time, raised with very little effort 5,200,000 
dols. This has been done simply by sending 
around subscription books handed to the proper 
persons with no remarks by the solicitor. If a party 
subscribed 100 dols. he was not asked to make it 
200 dols. The subscriptions have appeared in the 
daily papers and are all bond fide. 

Chicago, on the contrary, has published lists in 
bulk, has brought pressure to bear, and in spite 
of all this cannot show one-half New York’s sub- 
scription. In some instances amounts have been 
placed against certain firms without even consulting 
them, and these were counted in the general amount 
as though they had been offered. In one instance, 
the writer was told by a manufacturer, whose busi- 
ness is in New York, that he was notified that his 
Chicago agency was put down for 3000 dols., and 
was further told if they did not pay it they need 
not try to do any more business in Chicago. He 
wrote in reply, that he hoped the fair would be 
held in New York and would not give a cent to help 
any other locality. Another item of consideration 
is the relative populations of the two cities. New 
York City has a population of 1,600,000. Brook- 
lyn, connected with it by the East River bridge, 
numbers 900,000; Jersey City and Hoboken, on 
the opposite banks of the Hudson River, con- 
tain 300,000; while but 9 miles distant is 
Newark, New Jersey, with a population of 200,600. 
Moreover, within a radius of 25 miles around 
New York, not counting any of these places named, 
are many suburban towns numbering in their popu- 
lation, hundreds of thousands. Take, for example, 
3 miles from Newark are the Oranges, with over 
30,000, and all along the Hudson River are towns 
of similar numbers, for New York lies in the midst 
of a thickly settled district, while Chicago is com- 
paratively alone, no city of any size being reached 
until you come to Milwaukie on one side and 
Springfield, Ill., on the other. In other words, 
the district is very much like the beard of a bud- 
ding youth, ‘‘ largely laid out but very thinly 
settled.”” So much for the item of population in 
the immediate vicinity of Chicago, but when atten- 
tion is drawn to the cities of size near Chicago, 
the discrepancy is even greater. 

Eighty miles from New York is Philadelphia with 
a population of 1,200,000, and 75 miles the other 
side is New Haven. Boston is 225 miles, Balti- 
more 170 miles, and Washington 215 miles, not to 
name numerous large cities lying between, such as 
Providence, Rhode Island, Springfield, Mass., 
Trenton, N.J., and many others. So that the 
immediate section lying around New York, from 
which it has largely to draw upon for its visitors, 
is at least ten times as thickly populated as that 
within the same radius around Chicago ; for Chicago 
offers about as much as Brooklyn alone, and nothing 
of size very near it. 

Again, view the natural advantages of the two 
cities. New York is situate on the Atlantic ocean, 
and is the seaport of the United States. Many of 
the places named are accessible by water; the shores 
of the Hudson and of Long Island, and the Sound 
of New Jersey are dotted with towns and teeming 
with inhabitants, while the location of the fair is 
such as to be readily reached by boat. Many boats 
will be run at short intervals from all places within a 
suitable distance, and from other places there is no 
doubt that boats with state rooms will be plying so 
as to furnish sleeping accommodation for their 
patrons in transit. None of these advantages are 
possible in Chicago except on a small scale. 

In this connection let us contrast two realistic 
ictures. A party of Cook’s tourists start from 
iverpool to see the fair and the metropolis of 

the United States, for a round trip, with a limited 
ticket, and having but a short time at their disposal. 
On reaching New York their steamer goes to the 
Fair Wharf and drops anchor in a convenient place. 
After seeing the fair they return to their steamer and 
live on board, without bother of transfer of baggage 
or any of the annoyances of an hotel. The nights, 
even in the hottest months, are cooled by the 
breezes of the Atlantic, and they return home in 
equal comfort. On the other hand, if Chicago is 
their goal, they must disembark at New York, ‘‘ go 








through the customs” with their baggage, find an 
hotel, and on the following day, travel thirty-six 
hours in a hot and dusty sleeping car to reach 
Chicago, whose hotels to-day are inadequate for the 
visiting population, and then they must find the 
fair which, as yet, has no location. This thirty- 
six-hour trip must again be taken on the return, 
and when the voyager reaches the steamer to 
return to Kurope, he wonders, time and again, how 
he ever could have been such an idiot as to think 
it was going to be a pleasure trip to visit Chicago. 

Next as to the site chosen. New York has 
selected a beautiful one, easy of access, with fine 
views of the bay and sound, and in every respect 
an ideal and picturesque location. So far as heard 
from, Chicago had not selected a site, but -accord- 
ing to its own papers did not dare do so at present, 
as there was such jealousy between the two sides 
of the city that they feared the rivalry would 
seriously affect their position as claimants at Con- 
gress. 

New York is perhaps the most attractively 
located city in the world. Situated on an island 
with rocky scenery on the New York side, and hills 
on the Long Island, at the head of a bay which is 
said by many to equal the celebrated one at Napies, 
and with an immense body of water on either side, 
what greater natural advantages could be desired ? 
Chicago, on the contrary, is on the shore of Lake 
Michigan, and so far as that side is concerned, it is 
all very well, labouring, of course, under the dis- 
advantage of having fresh water adjacent instead of 
salt ; but on the other sides the country is flat, with 
little foliage, and considerable swamp land ; origi- 
nally, of course, it was all prairie. The writer ran 
a line of levels near Chicago for one mile, with a 
variation of only one-tenth of a foot, along the 
route and at the end; 17 miles from Chicago, the 
city can be readily seen, and is overhung by a dense 
cloud of smoke due to the combustion of soft coal. 

New York, again, is far healthier, is better 
drained, and has the invigorating salt air to draw 
upon at all times. At night, even in the hottest 
weather, there is a cool ocean breeze. The writer 
has lived in Chicago in summer and in winter, 
and will readily give it the palm for the greatest 
variations in temperature. In the summer the 
air is dead, but revives in winter, and makes up 
the average with a vengeance. On one piece of 
engineering work there, his party were obliged to 
erect screens around their instruments, since the 
wind was so violent as to render observations 
unreliable, and the party froze their ears, noses, 
hands, and feet. In this ccnnection the last report 
of the Board of Health is not uninteresting. 

New York City, with 1,600,000 population, had 
a mortality for the week ending November 30, 1889, 
amounting to 566, while Chicago, with 800,000 to 
900,000, had for a month 1634, ending October 31, 
one of the healthiest and pleasantest months in this 
lake region. The annual death-rate per 1000 is, in 
New York, 18.5, and in Chicago, about one-half its 
population, 17.82. The mean temperature in New 
York is 39.9 deg. , andin Chicago, inspite ofits terrible 
winters, ranging from —20 deg. to —30 deg., it is 
49.4 deg. This shows what the summer heat must 
be, since the extreme winter temperature in New 
York seldom runs below —10 deg., and is usually 
about 0 deg. Since children are more susceptible 
to disease due to atmospheric changes and bad 
drainage, &c., it might be noted that New York, 
with its 1,600,000, has deaths under five years 
amounting to 188 per week. Chicago, with 800,000, 
has 707 per month. London’s death-rate, with a 
population three times that of New York, is 2522 
per week. These points are emphasised because 
some Chicago man has claimed that we were 
located in an unhealthy region. 

The inhabitants of Chicago, moreover, drink 
impure water whenever they drink any ; the lake 
into which the sewage is deposited, furnishes thus 
food and drink for them. If one desires to 
realise the full beauty of this, just stand for a 
short time on the banks of that filthy stream 
dividing the city, called the Chicago River. So 
much for the natural advantages and disad- 
vantages. It is further the height of presumption 
for Chicago to try to hold such a fair, whose scope 
they do not begin to realise and whose needs they 
have the most inadequate ideas of. The city, as 
stated, has not the means to accommodate the ordi- 
nary visitors. A single convention of any size sends 
the hotels in despair for the guests’ accommodation. 
A national base-ball meeting is about all they can 
cope with, yet they aspire to entertain millions for 





months. There is, however, as stated, plenty of 
prairie land adjacent, and if our foreign visitors can 
only deal with the owner, if he can be found, for all 
the titles there are not well established, and take 
the precaution to bring tents, they might ‘‘ camp 
out” and save their shoes in hunting for rooms, 
but then they will ruin their shoes in the prairie 
mud, which ranges from 10 in. to 10 ft. in depth all 
around this assumptive city. 

The access to Chicago by rail is, of itself, a great 
obstacle. There are a large number of railways 
entering the city, and the surroundings being per- 
fectly flat, they cross each other at grade. The 
result is that when within a few miles of the city, 
the train must make frequent stops, and in the 
case of the Pennsylvania, Limited, the writer was 
told a full half-hour is lost from this cause. What 
the delay and risk would be when frequent trains 
necessitated by a World’s Fair are moving toward 
this centre, can be readily imagined. The truth is, 
this whole matter is so far beyond anything the 
majority of Chicageese ever dreamed of, that they 
fail to grasp even the magnitude of the initial steps. 

Another matter which bears more directly on 
foreigners is the state of society in Chicago. The 
place having but recently grown into notice, has all 
the mannerisms and customs of a frontier town, 
softened somewhat by the association with the 
more cultivated East. In time, no doubt, the 
effect of this intercourse will be to show them their 
lack of refinement, and to instil into these semi- 
denizens of the wilderness politeness, morals, and 
culture. Society there has a free off-hand manner 
of dealing with its social problems ; divorces are ex- 
tremely common, and the facilities for obtaining 
them are abundant ; naturally then the social tone 
is much lower than at the East. Sunday theatri- 
cals are frequent, and it is but recently that the 
whole nation has been shocked by the carefully 
planned and most thoroughly brutal murder of the 
age. Nor is Chicago a well-governed city in its muni- 
cipal affairs. Such a riot as that precipitated by the 
Anarchists would be impossible in New York City, 
and the police, here, would have crushed it before 
it took shape, thus saving the lives of many brave 
men. Moreover, the same spirit which prompted 
the riot is still active, utterances are allowed there 
to-day which would send the speakers to Sing-Sing 
or Blackwell’s Island if made in New York, and 
there is reason to fear the smouldering fire may 
break out at any moment. 

As a most undoubted proof of the foregoing, look 
at the literary condition of Chicago. Its daily 
papers, which are supposed to reflect the sentiments 
and taste of its people, are filled with ample and 
amplified reports of all the criminal trials, many unfit 
for the perusal of a family, the baser the crime the 
more prominent the head lines in the journal. Such 
papers would not be allowed to circulate in England. 
As for literary and scientific journals there are none 
of any standing. Several which have been started 
there have been promptly moved to New York, not 
finding among the Chicago people sufficient support 
for their existence. There are no literary works of 
standing issued from that city. Now the writer does 
not desire to malign Chicago, these matters are inci- 
dental to a new civilisation ; New York has been 
through all this, so have St. Louis and Cincinnati, 
and Chicago will undoubtedly emerge in time and 
prove a most brilliant gem in the coronet of Liberty, 
but the time has not yet arrived ; there is a certain 
amount of ephemeral growth, but it is not a solid 
permanent development. She has asserted her- 
self as a great city, and so she is, but if she will 
only compare herself with New York instead of 
looking around at the prairies, she must notice 
there is no basis even for a comparison. New York 
is the social, the literary, the commercial, and the 
moneyed centre of the United States, and there 
it will remain. Here is where all nations flock, 
and it must be so, as long as the channels of trade 
run in this direction. Naturally, the brains of a 
country find support at its mercantile centre, and 
they will just as naturally gather there. 

Finally, it may be said, the methods pursued by 
Chicago to obtain the fair are the very best evi- 
dence cf her unfitness to hold it. 

The manner of obtaining money or attempting to 
do so, from the stranger within her gates, has 
already been noted. She has openly boasted of her 
ability to obtain (?) the influence of various Con- 
gressmen ; there is a delegation at this minute 
keeping ‘‘open house” in Washington at the 
expense, it is stated, of 1000 dols. per day, and a 
»yartv have been sent to Euro ve to influence foreign 
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governments and to take the dimensions of the 
French buildings, Now these last two steps are 
most emphatically un-American. Weclaim here to 
be a nation quite jealous of our national prestige ; 
the location of the World’s Fair is a purely Ameri- 
can act ; no foreign ideas ought to have the slightest 
weight in this decision, nor would New York be 
guilty of copying the buildings in Paris, however 
fine they may be. Weclaimin our own city brains 
and ingenuity sufficient to design and erect struc- 
tures worthy of us and of the fair, and when they 
are built the truth of that claim will be most 
emphatically shown. 

o allusion has been made to the transportation 
question, although the necessity of transhipping 
and rehandling all foreign exhibits is so evident as 
to appeal to any one. On this point a few fanatics 
are endeavouring to show that it will cost no more 
to send from Europe to Chicago, than from Europe 
to New York, a mere assertion right in the face of 
facts and carrying no weight except to men of 
like fashion. This Chicago craze is very like to 
that of the frog who imagined himself an ox, 
and some of its developments border on the 
ludicrous. It is said that posters are put into a 
man’s hat and left at a hotel while dining ; are dis- 
tributed on the streets, and put in conspicuous 
places, all of them stating that Chicago is the place 
for the fair. The writer has received letters the 
envelopes of which bore this statement in four or 
five places, and Mr. Depen says that even religious 
exercises are not exempt from this innovation, for 
picking up a prayer-book he found the universal 
poster inside, and in one case it was inserted so as 
to read thus: ‘‘Cherubim and seraphim con- 
tinually do cry, Chicago is the place for the World’s 
Fair.” 

Toa New Yorker this seems amusing indeed ; one 
looks on very much as a cat watches the antics of 
her kittens; if they get too bold she will give 
them a friendly cuff to call their attention to the 
limit of their nonsense and admonish them to keep 
their crazy actions within some sort of bounds. 

Good and friendly advice to this young city 
would be to restrain her noble rage, and for the 
present to rest contented with her past undoubted 
achievements, She has a well-deserved reputation 
for enterprise and energy, but should not on this 
account reach for the impossible. Such efforts 
only serve to make her ridiculous, and the 
more she advertises them at home and abroad, 
the greater will be her mortification at her 
failure. Let her call in her foreign embassy 
and her lobbyists at the national capital, and 
let her bide her time, for the fair of 1892 is beyond 
her in every respect, and in her hands would be 
entirely unworthy of either Chicago or of the 
United States, while its location there would 
engender an unworthy strife with other great 
western cities having equal claims ; Chicago’s turn 
will come, perhaps, in the next 400 years at the 
second celebration. She will then know more, it 
is believed, and will understand that ‘‘ bluff” while 
ood in her favourite game, will not influence out- 
siders, and that noise does not make one famous, 
but objectionable ; let her young men tarry at 
Jericho till their beards are grown, Meantime, New 
York, the metropolis of the United States, the most 
cosmopolitan city of the world, will wait with calm 
dignity to take the fair in hand at the proper time, 
having already shown what she ean do by a volun- 
tary subscription backed by no pressure of any 
kind, and being ready to double, treble, quadruple, 
or quintuple the amount whenever the question of 
location is decided. 

Chicago coming to this fair will learn how to 
carry on the enterprise, will have her ideas enlarged, 
her imagination stimulated, her esthetical taste 
developed, so that when she does have a World’s 
Fair it will be in every respect all it should be, and 
neither an overgrown county agricultural exhibit, 
nor 4 pitiful attempt at copying the great Exposition 
Universelle of Paris. 


THe Ciams oF Cuicaco; sy Mr. Evwarp T. 
JEFFEREY. 

The unrivalled attractions of the Paris Exposition, 
and the astonishing success which crowned the 
undertaking, direct public attention to the compli- 
eated World’s Exhibition in the United States in 
1892, That one will be held is beyond doubt, and 
the prediction may be made with certainty that 
Chicago will be the chosen location for it; not 
because the citizens of the United States are with- 
out pride for their great seaport metropolis, New 





York, but because Chicago is to a greater extent 
more characteristically American, more centrally 
located, and in many other respects better suited as 
a location than New York. All thoughtful and in- 
telligent persons in the United States are not only 
ready to claim, but proud to prove that New York is 
the great point of import and export on the Atlantic 
coast, and they are equally proud of the rapid 
growth, the vigour, activity, energy, and com- 
mercial power of Chicago. It is well recognised 
that New York is the channel through which pass 
a large proportion of the articles Americans buy 
from foreign countries, and of the products they 
sell abroad. But it cannot be assumed, nor is it ad- 
mitted, that because these things bought or sold by 
over sixty millions of people pass through the port of 
New York, that city or the territory adjacent to it, is 
the seat of consumption for imports and of produc- 
tion for exports. Nearly everywhere throughout 
the Union, articles for export have origin, and 
articles of import, have consumption. The con- 
sumption within the United States of articles of 
foreign production is spread over a vast area of 
territory, and Chicago is indisputably nearer to the 
great body of the consumers than the city of New 
York. People travel where they trade. Therefore, 
it is fair to assume that those who live in foreign 
lands, and sell to people within the United States, 
will be impelled - motives of personal gain, as 
well as by curiosity, to prefer an exposition located 
in the interior of the country rather than upon the 
Atlantic seaboard. 

Chicago, upon the south-western shore of Lake 
Michigan, has a peculiarly desirable geographical 
position, and in many essential points is situated 
differently from, and more advantageously than 
any other commercial metropolis inthe world. The 
great chain of fresh-water seas to the north, north- 
east, and north-west of it, floating a vast merchant 
marine, make it a port of first importance, nearly 
equal in tonnage with New York. During the year 
1888, 10,989 vessels, with an aggregate registered 
tonnage of 4,393,768 tons, arrived at Chicago, and 
the clearances of vessels were 11,106, with a 
registered tonnage of 4,496,898 tons. Vessels 
drawing 15 ft. or 16 ft. of water can sail from Lon- 
don to Chicago, vid the St. Lawrence River, the 
Welland Canal, and the great lakes or inland seas. 

For a distance of 900 miles north-west from 
Chicago, an equal distance west to the Rocky 
Mountains, the same distance south to the Gulf of 
Mexico, and about the same east to the Atlantic 
seaboard, there are the richest farming lands and 
the greatest and most diverse agricultural products 
to be found upon any one continent. The great basin 
or valley, bounded on the east by the Alleghanies, 
and on the west by the Rocky Mountains, is 
drained by the Mississippi River and its tributaries, 
and this valley embraces the great bulk of the 
population, agriculture, manufactures, inland trade 
and commerce, railway mileage, and wealth of the 
United States. The main waterway is, as indi- 
cated, the great Mississippi River, navigable from 
St. Paul, Minnesota, 250 miles south of the Cana- 
dian frontier, to the Gulf of Mexico. And Chicago, 
the centre of trade and commerce of the nation, is 
situated about 140 miles east of this great river, with 
which it is connected by numerous railroads, and 
by a continuous waterway extending from the 
Chicago River by canal to the Illinois River, and 
thence to the confluence of that river with the 
Mississippi. 

Chicago is the greatest railway centre in the 
world, Twenty-three of its systems comprise rail- 
ways varying in length from 600 or 700 miles to 
7000 miles. Amongst the great systems having 
Chicago as a terminus are the Pennsylvania ; the 
Vanderbiltsystem; the Chicago and North-Western; 
the Chicago, Milwaukie, and St. Paul ; Chicago, 
Burlington, and Quincy; Atchison, Topeka, and 
Santa Fé ; Chicago, Rock Island, and Pacitic ; Chi- 
cago and Alton ; the Illinois Central, and many 
others. Eight hundred and fifty trains arrive at 
and leave Chicago daily. 

The running time of the passenger trains be- 
tween the Atlantic seaboard and Chicago is twenty- 
five hours, and they are thoroughly equipped for 
comfort of passengers and ease of travel. The 
sleeping cars, dining cars, library, and smoking 
cars, provided with a bath-room, barber-shop, and 
other conveniences, relieve the journey of all its 
unpleasant features, and the travellers of fatigue. 

Visitors from other lands will be charmed with 
the beauties of the Hudson and impressed by the 
grandeur of Niagara Falls. The varying landscape, 





with its great fields and farms ; the succession of 
cities, towns, and villages ; the evidences every- 
where of prosperity, will afford ample food for re- 
flection, and when at Chicago, a few hours’ ride will 
enable those who desire it to visit St. Louis, Omaha, 
Milwaukie, St. Paul, and Minneapolis. When 
homeward bound they can, by taking other routes, 
yass through Indianopolis, Cincinnati, Louisville, 

ittsburg, Baltimore, Washington, and Philadel- 
phia. 

The transportation facilities in the city of Chicago 
are ample for all requirements. Tramcars, moved 
hy underground cables, traverse the city in various 
directions, and horse tramways, connecting with 
these main arteries, afford ready transit from any 
portion of the city to all others. 

The area of the city is now 178 square miles. Its 
population, including that acquired in extending 
the city limits this year, is over 1,100,000. Within 
its boundaries are the greatest grain houses, and 
the most extensive pork and beef packing houses in 
the world ; it boasts one of the largest steel rail 
mills in the United States, and established there 
are the head-quarters of the greatest steel rail 
manufacturing company in the world. Its popula- 
tion is largely a manufacturing one. 

Chicago’s growth has been phenomenal. The 
city was founded about fifty-two years ago. The 
first election under the city charter was held on 
May 2, 1837. On July 1 following, a census was 
— which showed the then population as fol- 

OWS : 


White 
Coloured ... re _ i * 
Sailors on vessels owned in Chicago ... 


3989 
77 
104 
Total inhabitants... 

In = the population was 

”” 1870 os - 298700 

” ” ” 503,209 
and the population is now estimated in the enlarged 

city limits at over 1,100,000. 

The growth in the last twenty years has been 
achieved in the face of the greatest conflagration of 
modern times. Three and one-third square miles 
were burned over, 153,000,000 dols. of property 
destroyed, and only about 50,000,000 dols. of in- 
surance collected, making the net loss to owners of 
Chicago property about 103,000,000dols. The 
burned district has been entirely rebuilt with 
structures of stone, brick, and iron, striking in 
architecture, solid in construction, and in design 
and appearance open to favourable comparison with 
the business buildings of any other city. The 
beautiful and commodious Auditorium building, 
costing nearly 3,000,000 dols., and with seating 
capacity for 5000 persons, is now completed. 

The receipts of flour and grain at Chicago in 
1888, the former being reduced to bushels, aggre- 
gated 182,588,188 bushels. The shipments from 
Chicago amounted to 156,659,986 bushels. 

The storage capacity of the grain warehouses of 
Chicago is over 30,000,000 bushels. 

There were received in Chicago during the year 
4,938,413 hogs ; 2,611,543 cattle ; 1,515,014 sheep ; 
55,333 horses, the total valuation of which was 
182,202,789 dols. 

The receipts of lumber amounted to 2,066,927 ,000 
feet, board measure. 

The number of manufactories in 1888 was 2400 
with a capital of 117,000,000 dols. The average 
number of workmen was 132,000, who received 
74,000,000 dols. in wages, the product of the manu- 
factories being 402,000,000 dols. in value. 

In addition to its colleges, academies, and private 
schools, of which there are many, Chicago has over 
a hundred public schools, giving occupation to more 
than two thousand teachers, and instruction in 
various branches of education to over a hundred 
thousand pupils. 

During 1888, over five thousand buildings were 
erected upon a street frontage of nearly 22 miles, 
at an estimated cost of over 20,000,000 dols. 

The amount of bank clearances for the year was 
3,163,774,462.68 dols. 

The production of bound books in 1888 aggregated 
8,000,000 copies, and those in paper covers 
2,500,000, which is at the rate of about 35,000 
copies daily, and 30 per cent. of these were shipped 
to markets in the eastern part of the United States. 
The sales of books aggregated in 1888, 9,300,000, 
not including maps, directories, and similar works. 

The parks of Chicago embrace more than 2000 
acres ; they are ten in number, connected by boule- 
vards varying in width from 100 ft. to 200 ft, These 
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29,963 
109, 260 
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parks and their connecting boulevards are so 
arranged as to make a cordon of beauty from the 
lake shore on the north, around the city to the lake 
shore upon the south. 

The recent extension of the city limits has placed 
within them the remarkable manufacturing city of 
Pullman, an exhibition in itself for observant and 
thoughtful persons. Planned carefully and in 
detail before a brick was laid or a spadeful of dirt 
was turned, it affords a practical illustration of ad- 
vanced thought in affording not only employment, 
but in providing for the moral, educational, and 
domestic welfare of the working classes. Its 
sewerage and sanitation ; its water and gas supply ; 
its pe and their adornment; its workshops, 
dwellings, churches, schools, library, savings’ bank, 
theatre and shops and bazaars, were all constructed 
upon a preconceived, artistic, and well-arranged plan. 
At the expiration of eight years from its commence- 
ment it stands, with a population of 11,000, a monu- 
ment in stone, brick and iron, to its founder, 
Mr. George M. Pullman. 

To the people of Great Britain, an international 
exposition in the United States in 1892 should 
have great significance, and enlist their heartiest 
support. The peoples of the two countries speak 
a common language, have common interests, 
similar aspirations and strong personal and com- 
mercial ties. One quarter of the exports and im- 
pore of the United States is from and to Great 

ritain ; about one-ninth from and to Germany, 
and less than one-tenth from and to France. Of 
the United States exports, 52 per cent. is to Great 
Britain, about 8 per cent. to Germany, and about 
54 per cent. to France. 

In 1888, Great Britain, Germany, and France 
together controlled 45.26 per cent. in value of the 
merchandise carried to and from the United States, 
leaving about 55 per cent. in value for the rest of 
the world. As already stated, the great bulk of the 
commerce was with Great Britain, and in view of 
this, and of common, language, descent, literature 
and aspirations, it would seem to be a foregone con- 
clusion that the World’s Exposition of 1892 in 
Chicago would receive the hearty co-operation of 
the people of Great Britain and the official recog- 
nition and powerful support of their Government. 





NOTES. 
New Forms or Fire Parts. 

Ir is the usual American practice to keep a 
supply of pails filled with water for use in case 
of fire in shops or in factories. The pails used 
are not ordinary buckets, but those specially 
adapted for such purposes, being made generally of 
galvanised iron of unusual thickness in order to 
resist the tendency to collapse when hung for a 
long time. There are many ingenious devices and 
expedients to keep such fire buckets full, or to give 
warning when the water level falls below a certain 
line. Sometimes this is accomplished by a cylindri- 
cal float in the water which is kept in position by 
a guide, and whenever the water level lowers so 
that the float drops about an inch it will disclose 
the word ‘* empty” which is painted on the float 
and hitherto concealed by the guide. In other 
places the pails are hung upon hooks containing a 
spring which will be sufficiently released by the 
lightening of the pail by evaporation to make an 
electric circuit, thus ringing an alarm bell. There 
are other types of pails which contain some solution 
not quite so readily volatile as water, and also of very 
low freezing point ; corrosion being prevented by the 
use of glass-lined pails. Evaporation is prevented 
by sealing over the top of the bucket some imper- 
vious material, as tinfoil or some waterproof fabric 
which is easily broken when it is desired to pour 
the contents of the bucket upon a fire. 


Lasour CoNnciLiaTioN CoMMITTEE OF THE LONDON 
CHAMBER OF COMMERCE. 

A committee of the London Chamber of Com- 
merce has been sitting to devise some permanent 
machinery which shall always be available in the 
case of labour disputes in the metropolitan 
area. It is thought that if a board or council 
could be created whose office it was to pro- 
mote conciliation and mutual concession be- 
tween employers and employed, many misunder- 
standings which now lead to expensive strikes 
and lock-outs, might be amicably removed, to the 
benefit both of those directly interested, and also 
of the City and Port of London. The committee 


itsrecommendations have been provisionally adopted. 
These are: (1) That a permanent committee repre- 
sentative of both capitaland labour shall beappointed. 
(2) Thatthe committee shall comprise members of the 
council, and others, including workmen, possessing 
influence, authority, or knowledge of the subject. 
(3) That in case of a labour dispute of magnitude 
threatening, the committee shall place its rooms 
at the disposal of the disputants for a friendly 
conference. If a settlement is not arrived at the 
committee shall offer to mediate, or to aid in the 
selection of an arbitrator, and in the mean time 
shall endeavour to prevent a strike or lock-out 
taking place. (4) The committee propose to -pro- 
mote the formation of councils of conciliation in 
the various trades of London, and to affiliate 
them to themselves. Before arriving at these 
recommendations the committee had corresponded 
and had interviews with many representative men on 
both the sides of capital and labour. It is to be hoped 
that their labours will be successful in promoting 
peace. A great deal will depend on the final 
constitution of the committee. 


Dampers To Dust FLUES UNDER PICKERs. 
Many of the most destructive of fires originating 
in cotton pickers have been due to the fire which 
was struck in the beater of some picker being car- 
ried down into the dust room by the current of air 
forced through the trunk, and there igniting a 
large amount of fine cotton in that place, extend- 
ing back into the picker building through the dust 
flues of other pickers not in operation. Instances 
have been known where such fires have probably 
raged for hours, their presence being unknown and 
even unsuspected, until the time came when it was 
necessary to shut down the works at noon or at 
night, and the flame at the same instant burst forth 
from the openings in every picker. An old device 
of many years’ standing has been in use in Ameri- 
can mills and yet has been well-nigh forgotten by 
many who give special attention to protective 
appliances for textile mills. This consists merely 
in providing each dust flue with an automatic 
damper. Sometimes these dampers are placed in 
the flue, and swung upon a rod placed above their 
centre. Whenever the picker is started the excess 
of air pressure on the larger wing of the damper 
will cause it to open and permit the lint to be 
blown out ; when the picker is stopped the damper 
naturally falls to a closed position by gravity, or if 
that picker should be stopped in addition to another, 
the current of air going into the dust room from 
any source would in like manner accelerate the 
closing of the damper. Other forms of dampers can 
be made on the same principle. Sometimes they 
are hung from the ceiling ona couple of chains, in 
such a manner that the wind issuing from the 
damper will slowly force it away from the trunks. 
Whenever these trunks pass into the dust room 
from a vertical direction, it is necessary to have the 
damper counterbalanced by means of a bell-crank 
containing a weight. A little ingenuity will suf- 
fice to make a damper for each and every instance. 


Tue TiMBREL VAULT. 

There is being introduced in America a form of 
arched floor clearly Spanish in its origin, but modi- 
fied to its present conditions by Raphael Guasta- 
vino, C.E., who has been in America a number of 
years. The arches are quite flat and made of tiles 
about 1 ft. 6 in. wide and 1 in. thick. The first 
course is laid with tiles with rabbeted sides ; the 
rabbet on one edge and one end, being upon one 
side, and on the other edge and the other end, upon 
the other side of the tile, so that when they are 
laid together the edges will fit very closely. These 
tiles are made of a very tenacious clay abounding in 
New Jersey, and at first sight appear to be some of 
the numerous forms of hollow brick, consisting 
apparently of a very large brick with two con- 
tinuous spaces reaching from end to end. The 
tiles are made in this form in order that they may 
be burned without warping and more readily trans- 
ported. A sharp blow on the corner will cause one 
of these large bricks to yield at all edges, and in 
this manner break up into five tiles. The first 
course of an arch made of these tiles is laid in 
plaster-of-paris, after which the centres are drawn 
and other and are laid in a mortar composed of 
Portland cement. The adhesion of the cement is 
increased by wetting the tiles, and after several 
courses have been laid the whole adheres together 
so firmly as to be practically a monolith. This 


work is not confined to straight arches, but also to 





has reported to the Council of the Chamber, and 





dome arches, in which form it is being very widely 





used in the new public library building in Boston, 
where the resistance of this form of construction 
has received practical test. A great amount of 
material was unwittingly placed on soms of the 
arches, and in other instances derricks have fallen 
upon them causing them injury. One end of a 
boom perforated a hole in the structure, but with- 
out in any way weakening it. The safe load of 
these arches may be from 600 lb. to 1000 lb. per 
square foot, the factor of safety being 10. The 
cost of foors built in this manner, with American 
prices for labour, is less than two-thirds that of the 
brick arched floors which are used whenever stable 
construction is desired. It is said that this same 
method of arched floor construction is used in a 
silk mill at Barcelona, where it has been applied to 
mill construction on a very large scale. The 
strength of these arches for uniformly distributed 
rg using a factor of safety of 10, is stated 
to be: 


| Cylindrical Arches. Dome Arches. 








Span. 
.< | Safe Load og | Safe Load 
Courses. per Sq. Ft. Courses. per Sq. Ft. 
ft. Ib. lb: 
5 2 987 
5 to 12 3 615 2 822 
12 ,, 16 4 614 3 24 
16” 20 5 614 4 983 
207? 24 6 613 5 106 





WILLIAM STROUDLEY. 

Tue news of the death of Mr. William Stroudley, 
the locomotive superintendent of the London, Brighton, 
and South Coast Railway, will be received with deep 
regret by every one who takes an interest in locomotive 
matters. Mr. Stroudley had the knack of making 
friends among every class of people with whom he came 
in contact, and even those against whom he was 
obliged, by business requirements, to act in opposition, 
were impressed by his intelligence and individuality. 
He approached every question from an original stand- 
point, and was never content to follow an established 
usage unless it could be demonstrated to him that it 
wasright. The most striking example of this feature 
of his character is found in the fine boats which his 
company run between Newhaven and _ Dieppe. 
Mr. Stroudley was neither a naval architect nor a 
marine engineer, yet it is no exaggeration to say that 
all the best points both in the vessels and their 
engines were due to him. Many men in his position 
would have thrown the entire responsibility on the 
builders, and would have accepted their designs with- 
out criticism. But so far from doing this, he not only 
got out the drawings for the engines, but also con- 
structed models of various forms of hulls, making up 
for his lack of technical knowledge by ingeniously 
devised experiments, which enabled him to determine 
displacement, metacentric heights, and the like, with- - 
out recourse to mathematics, or to the accumulated 
data possessed by shipbuilders. The results have more 
than justified his action, for the boats have not only 
been exceedingly successful, escaping many of the 
breakdowns which trouble the fleets of neighbouring 
companies, but they have been accepted as the correct 
type for Channel service. The same boldness and 
originality is to be found in Mr. Stroudley’s loco- 
motive designs. No doubt many capable engineers 
will take exception to a good deal of his practice, but 
all must admit that he has succeeded in hauling a very 
heavy traffic over a difficult road in a way that leaves 
little to be desired. The ‘Gladstone ” engines take 
the morning train from Brighton to London Bridge 
in a way that is worthy of all admiration, when the 
weight of the train is taken in consideration. 

As to the engines working the suburban service, 
some of them have undoubtedly become overloaded by 
the growth of the traffic which has taken place since 
they were designed, and the local residents would un- 
doubtedly be benetitted if better time was made up 
some of the steep gradients in south London. It is, how- 
ever, no part of a locomotive superintendent’s business 
to provide the railway with a policy, that is the affair 
of the directors, and all that he can do is to render 
them loyal support in carrying out their plans. 

Mr. Stroudley was among the earliest to recognise 
the value of the system of interchangeability of parts, 
and to carry out that system to its full extent in his 
own practice. Not only did hemake engines of the same 
class identical in all respects, but he also made many 
of the parts of ee of different classes interchange- 
able. As he had but few types of locomotives, he thus 
built up a workshop system of great simplicity; he was 
rigorous in the application of the principle, preferring 
to scrap a part which accidentally differed from the 
standard, rather than admit any deviation from his 
rules, Inthe management of his men it was his aim 
to cultivate in them the same pride in their work which 
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he felt himself ; each driver had his own engine, and 
his name, and that of his fireman, was painted inside 
thecab, with the number of miles run betweensuccessive 
overhauls. In this way a spirit of emulation was set 
up, and the extra care which the machinery received 
far more than compensated, in Mr. Stroudley’s opinion, 
for the reduced amount of work which any one engine 
was able to perform, in consequence of its being 
worked by one set of men only. 

One of the most striking points in Mr. Stroudley’s 
practice was the use of large leading wheels. He ran 
express engines with 6 ft. 6 in. coupled leading wheels, 
a plan which greatly simplified the design, since it 
enabled him to utilise the weights of the cylinders and 
motion for adhesion, and to avoid the use of cast-iron 
foot-plates. The small trailing wheels also allowed of 
the construction of a specially large firebox. The 
centre of gravity of the engine was kept high, and the 
outside rods were placed on the same side of the crank- 
shaft as the corresponding inside rods. Engines of 
this type have done splendid service on the Brighton 
line, and all who have ridden on them will willingly 
testify to their exceptionally steady running. Mr. 
Stroudley was strongly opposed to complication, and 
hence he kept to the six-wheel engine without bogie 
or radial axle, believing that for such a line as he had 
to work, the truest economy lay in the use of simple 
engines of moderate weight and ample heating surface. 
His practice, which embodied a great number of 
original and interesting features, has from time to 
time been fully recorded in our pages. 

The subject of our sketch owed little to fortune; he 
started life with few advantages, and his success was 
the result of ability and hard work. He was born in 
1833, and went apprentice in 1847 to Mr. John Inshaw, 
of Birmingham. After being for short periods in one 
or two other workshops, he obtained, in 1854, the situa- 
tion of working foreman incharge of the passenger engines 
on the Peterborough division of the Great Northern 
Railway. There he remained until 1861, with the 
exception of a short interval in 1858-59. Mr. 
Stroudley left the Great Northern Company to take 
the ne of manager of the Cowlairs works of the 
Edinburgh and Glasgow Railway Company, where he 
had entire charge of the building and repairing of 
locomotives, carriages, wagons, and fixed mechanical 
plant, as well as of the desigaing of plant. From 
Glasgow he went, in 1865, to be locomotive and carriage 
superintendent of the Highland Railway. This post 
he held until 1870, when he undertook the duties which 
have been cut short by his death. His decease occurred 
at Paris last week, and was due to a cold caught 


while travelling to witness the trials on the Paris, 


Lyons, and Mediterranean Railway of his express 
engine, which won a gold medal at the recent Paris 
Exhibition. Mr. Stroudley was elected an associate 
of the Institution of Civil Engineers on May 24, 1870, 
and was transferred to the class of members on 
February 6, 1877. 








ENGINEERING AND ALLIED INDUSTRIES 
IN SCOTLAND. 

THE year now closing has been one of great prosperity 
in nearly all industries in Scotland, and indeed almost 
all over the kingdom. In some respects the activity 
has been unprecedented and the prospects for the future 
are very encouraging. It only requires a thorough 
understanding between masters and men, and a con- 
serving of the mutual interests to secure a long 
continuance of this fortunate state of trade. 

The west of Scotland occupies as prominent a posi- 
tion, so far as the kingdom is concerned, in locomotive 
engineering as it does in marine construction, for of 
the 10,000 men now employed in private locomotive 
works in the kingdom, 5000 tind employment in the 
three works in Glasgow—Mexsrs. Neilson and Co., 
Messrs. Diibs, and Messrs. Sharp, Stewart and Co. 
There has been a decided improvement in the trade 
this year, and the year asa whole has been a satis- 
factory one. Towards the middle of the year large 
contracts were given out, and as this has continued 
more or less, although recently there has been a slight 
lull, the order books are well filled. The prices had 
reached their lowest ebb at the beginning of the year, 
and many of the contracts have been placed at rates 
which are advantageous for the railway companies. 
European and American competition has been keen ; 
but British builders as a rule have held their own, 
although they cannot now regulate prices themselves, 
a fact which merits attention by the men when the wages 
question is being considered. The increasing volume 
of the general business of the country, with the con- 
sequent increase of traffic this year, which is repre- 
sented by an improvement in receipts to the extent of 
1,750,000/. in the case of all British lines, appears to have 
overtaxed the resources of some of the railway com- 
panies, and they have been building largely at their 
own works, while two of them placed large orders with 
Scotch firms. From abroad, too, there have been 
extensive contracts, India, Egypt, the Straits Settle- 
ment, the Cape, Mexico, the Argentine Republic and 
Italy, had supplies from Messrs. Neilson and Co. The 





Italian Government have set an example to other Conti- 
nental governments in securing engines, excellent from 
an artistic as well as engineering point of view. Some of 
the Italian engines are the most powerful yet sent to the 
Continent. The firm also constructed the largest engine 
in the world—a ‘‘ Fairlie” for the Mexican Railway 
Company, but as we hope to illustrate and describe 
this engine in an early issue, we will content our- 
selves with this brief reference. Besides orders for the 
Midland, and the Manchester, Sheffield, and Lincoln- 
shire Companies, Messrs. Neilson have on hand work for 
Spain, Italy, Manila, Japan and the Argentine 
Republic. Messrs. Diibs and Co. have sent large con- 
signments of locomotives to India, Japan, Cape Golsaer, 
Natal, New South Wales, Tasmania, South America 
and Mauritius, and they have supplied the Glasgow 
and South-Western Company, and several companies in 
Ireland with a number of locomotives. ‘They have also 
sold several of their well-known crane engines. 

The increased railway traffic above mentioned is 
principally in minerals and goods, and the companies 
have therefore had in nearly every case to add wagons 
in large numbers to their rolling stock. Hitherto the 
Scotch companies have had to go to Birmingham, 
Sheffield, and Manchester for wagons, but this year 
has seen a distinct development in this trade, and the 
Steel Company of Scotland have laid down plant for 
rolling tyres which formerly were not to be had in 
Scotland. Two firms are now actively engaged in wagon 
building, Messrs. R. Pickering and Co., and 
Messrs. Hurst, Nelson, and Co. The former firm have 
been largely adding to their plant, including a 1000- 
ton hydraulic press, specially adapted for wheels with 
wrought-iron bosses, for which a good demand exists. 
Messrs. Hurst, Nelson, and Co. have only recently 
started, but already they are booked several months 
ahead. They have also a very powerful hydraulic 
press. Activity and higher prices are likely to be 
seen for some time in this industry, which is favour- 
ably situated both for the supply of raw material and 
coal, and for shipping. It may therefore compete 
keenly with builders in the Midlands of England. 

Bridge building has been in a very prosperous condi- 
tion, a large amount of work having been turned out 
and contracted for future delivery. Of the new work 
placed in the district the most important is the Tower 
Bridge over the Thames, being constructed by Messrs. 
Wm. Arrol and Co., who are also building the bridges 
over the Manchester Canal. Extensive quantities of 
girderwork have been shipped to India and South 
America, particularly the Argentine Republic. Messrs. 
P. and W. Maclellan have now in hand the greater 
portion of the bridges for the Delhi, Umballa, Kalka 
Railway of India, and for the extension of the South 
Indian Railway, numbering several hundred bridges, 
while they have also large contracts for other coun- 
tries. Messrs. Arrol Brothers, besides the bridge 
across the Liffey now in progress, have turned outa 
large amount of work, as have also Messrs. Goodwins, 
Jardine, and Co., Limited, Motherwell. In view of 
increased cost of material and labour, bridgework may 
be said to be 30 per cent. higher in market value than 
twelvemonthsago. Theprospectsare very encouraging. 

Sugar machinery is also largely made in the district, 
and the works have been very fully employed and 
prices remmunerative, although the improvement has 
not been so marked as in the other branches of trade, 
owing probably to the state of the sugar market. The 


West Indies have taken large consignments of sugar | P 


plant. 

In view of the activity in shipbuilding and marine 
engineering, and in the branches of trade to which we 
have referred, the steel industry has been unprece- 
dentedly busy. The resources of the manufacturers 
have been severely taxed during the whole of the year, 
although in the early summer there may have been a 
slight relaxation, but it was of,short duration. The 
total output of ingots for the year will probably be 
about 550,000 tons, which is about 40,000 tons more 
than last year, and this would probably have been 
greater had not the men adopted a policy of restricting 
the production—a circumstance to be regretted, 
Smelters’ wages have been increased 40 per cent. in two 
years, and the leading hands will now have an average 
weekly wage of 5/., while the leading men at mill will 
earn from 10/. to 12/. per week. Additions have 
been made this year to the producing power of 
the district, and still larger additions are contemplated. 
The Steel Company of Scotland have added three 
smelting furnaces during the year, and have other 
four nearing completion, so that this company mean to 
retain their position as the largest producers of Siemens 
stcel. Their power of production will then be over 
5000 tons of ingots per week. The Glengarnock Com- 
pany, in addition to the manufacture of basic steel, are 
putting down several Siemens furnaces, and it is said 
one or two other works are building furnaces. New 
steel works at Motherwell of the Lanarkshire Steel 
Company will start shortly with three furnaces, and 


works are being laid out at Renfrew for steel forgings Sh 


and at Dumbarton for rolling light plates ; but in both 
the latter cases the wins md of raw material will 
come from existing works. It will, therefore, 





be seen that by the close of next year the pro- 
duction will be very considerably augmented. 
At the close of last year the price of plates was 7/. 10s. 
and for angles 6/. 10s., and there was little change in 
the prices until two or three months ago, when a rapid 
upward movement set in, and now quotations are 10/. 
for plates and 8/. 15s. for angles—the highest for 
several years. This rapid rise is as much due to the 
equally great, if not greater, advance in the prices of 
raw materials and of coal as to the demand for steel, 
for since the beginning of the year the price of coal has 
advanced 50 per cent., pig iron 60.5 per cent., and 
steel only 33.3 per cent. The demand at the same 
time has been unprecedentedly great—a remark 
which applies to all products. For shipbuilding 
the quantity of steel needed has been greater than 
in any previous year, 326,136 tons of steel ships 
having been sent from the Clyde, against 269,480 tons 
in 1888, 148,596 tons in 1887, and 133,670 tons in the 
great year of prosperity, 1883. Large quantities of 
steel have also been utilised for locomotives and for 
wagons. Considerable business has been done in 
blooms, billets, and slabs, partly for the United States, 
but more extensively for England and Wales. To 

Canada a fair supply of material for bridge building 
has been sent. Germany has augmented her local pro- 
duction of steel for shipbuilding by shipments from 
Scotland, and Spain has taken fair quantities, but the 
native make was sufficient in Italy. With Austria a 
fair business has been doing, but with France, Bel- 
gium, and Russia practically nothing. To the far east 
shipments have gone and also to the Argentine Re- 
public. Generally, however, the foreign demand has 
not been so great ; but this has been fully compensated 
for by the exceptional home requirements. 

Nails are now largely almost entirely made of steel, 
and steel pipes are being manufactured by a specially 
organised company. The producers of steel castings 
have been kept very busy during the year. It is now 
almost as common to make the stem and sternposts 
of ships of steel castings as to build the hulls of steel 
plates, and the use of steel castings for large marine 
engines is growing in favour, the comparative light- 
ness of the metal allowing of reduced section. In the 
matter of boiler plates, too, large work has been done, 
plates 14 in. thick and weighing 4 tons being now 
quite common. - In regard to the much-discussed sub- 
ject of steel alloyed with other metals, it may be stated 
that the Steel Company of Scotland have constructed 
for a Japanese cruiser building in Messrs. J. and G. 
Thomson’s yard at Clydebank, chrome-steel plates 
which have been almost wholly used for protective 
purposes. ‘The greatest interest, however, at present, 
attaches to steel alloyed with nickel, on which Mr. 
James Riley, of the Steel Company of Scotland, is 
regarded as chief authority. The special characteristics 
of it is largely increased strength without much, if any, 
diminution in ductility, and greater power of resist- 
ance to corrosion. From various causes which cannot be 
entered upon here, the manufacture of nickel steel has 
not yet been proceeded with, but we believe that the 
delay is only temporary. In view of the great amount 
of work in hand, of the increased outlets for produc- 
tion, of the large engineering works in progress 
throughout the world requiring steel, there is a dis- 
tinct prospect of the coming year being one of ex- 
ceedingly great prosperity. 

In the manufacture of basic steel by the Bessemer 
rocess two works are now actively engaged in the 
district, and have had a year of success, practically 
unqualified. The home demand has been very great, 
so great that makers have had hesitation in entering 
into foreign engagements. Prices have advanced from 
30s. to 40s, during the year, but raw material and the 
ingredients have also advanced in price, and wages 
are up from 20 to 30 per cent. 

The builders of machinery for shipyards have also 
had a good year. With new plant shipbuilders have 
found it easier to secure the services of the best piece- 
workers, and thus to facilitate production, and in 
many cases old machines have been superseded by 
machinery of modern type. Space does not permit a 
description of some of these machines, and many of 
them have already been specially illustrated. 

All other industries of a kindred nature have had a 
very good year and prices have advanced materially. 
Wages too have been raised in all branches of trade, 
and it is safe to say that the artisans of Scotland have 
not for many years had so much money with which to 
enjoy their well-carned holiday, for extra time has 
been worked in most of the factories in the country 
at some time during the past few months. 








_Rattways 1n New Sovutn Wates.—The following addi- 
tional railways are at present under the consideration of 
the legislature of New South Wales : Goulburn to Crook- 
well; Nyngan to Cobar ; Kiama to Nowra; Marrickville 
to Burwood-road ; Culcairn to Corowa ; to connect North 
ore Railway with Port Jackson at Milson’s Point ; 
Grafton to the Tweed ; Cootamundra to Temora ; Mudgee 
to bpored ; Moss Vale to Robertson ; Molong to Parkes 
and Forbes. 
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INDUSTRIAL NOTES. 

Tue report of the labour correspondent to the Board 
of Trade for December states that ‘‘although much 
unsettled and disturbed by the prevalence of strikes 
and other disputes during the past month, the skilled 
labour market has on the whole continued to show signs 
of general improvement.” No fewer than 92 strikes 
are recorded during November ; some of these were of 
short duration, but some of the more important remain 
unsettled. Of the total, 31 strikes took place in the 
textile trades, woollen and cotton ; 16 were in con- 
nection with the iron trades, of which 5 were con- 
nected with the engineering branches, 5 with the iron 
shipbuilding branches, and 6 with various other iron 
industries ; in the coal industry there were 15; in the 
building trades, 3; among dock labourers, 9; and 
the remainder among the miscellaneous industries of 
the kingdom. In spite, however, of all these disturb- 
ances the proportion of members out of work was only 
1.5 per cent., out of a total of 207,952 members. But 
in the engineering trades there is an increase of unem- 
ployed, from a proportion of 1.5 to 2.1, chiefly due to 
two disputes. Speaking generally, all branches of the 
iron, steel, and engineering trades, and of the coal- 
mining industry, are fully employed, and the prospects 
for the new year are more cheering than they have 
been for many years. Even in the building trades the 
demand for labour is well sustained for this season of 
the year. 





The December monthly report of the Boilermakers 
and Iron Shipbuilders is buoyant and cheerful both as 
to the present and the immediate future. The report 
says: ‘*The returns from our district show increased 
activity almost everywhere, both as regards the work 
in progress and contracts in the market. The output 
from the stocks is fully up to the average of former 
busy times, while the orders booked give good cause 
for hope regarding the future.” It is stated that 
‘* 86,000 tons of new work have been placed in various 
yards on the Clyde, much being for regular lines, and 
of a very valuable character. All the yards are well 
filled, and the winter promises to be a most busy one 
indeed.” So fully employed are most firms that it is 
«juite impossible to promise deliveries before September, 
1890, and some firms do not care to book new orders, 
or enter into fresh contracts, as they are unable to 
insure the delivery of the material. A Middlesbrough 
firm has been endeavouring to find a shipbuilding firm 
to construct a new vessel for early delivery, but no 
firm will undertake to complete it before the end of next 
year. On the Tees one large firm has-just booked 
orders for six large vessels; and four large armour- 
Peat vessels are in hand by three firms at Jarrow, 

irkenhead, and Whiteinch respectively. According 
to this report, if the men are earning large wages, the 
profits of the speculating shipowner are just now 
enormous—as much as from 9000/. to 10,000/. being 
cleared for a vessel. The advance in wages in the 
north-east coast generally comes into forceon thefirst full 
pay-day in January, both on day and piece rates. The 
society has withdrawn all hands from a Newport firm, 
and no member is to do any kind of work for it in any 
part of the country. 

The Boilermakers and Iron Shipbuilders’ Union now 
contains over 33,000 members, of whom only 501 are 
returned as unemployed, including those on dispute. 
On the Tees a further advance of ls. per week has 
been obtained for day workers, and 5 per cent. for piece- 
workers. This is the fourth advance in one year and 
eight months. The wages now are: Platers, 40s. 6d. 
to 41s. 6d. ; light platers, 38s. 6d. ; rivetters, 37s. 6d. ; 
caulkers, 37s. 6d.; and holders up, 30s. 6d., with 
abundance of employment for all hands. Inthe Lincoln- 
shire district the firms are all on full time, many work- 
ing overtime. In the Hull district trade is not quite 
so busy, owing to scarcity of materials, although 
several orders are on hand. In the Mersey district 
trade is in full swing ; all the firms are well supplied 
with orders, and the coming year bids fair to be a very 
prosperous one, Messrs. Laird Brothers have the con- 
tract for the Royal Oak, a large warship for the 
Government. In the Manchester district all firms are 
well off for work, with plenty of orders in hand, and 
all the men fully employed. On the Clyde, trade was 
never in a healthier condition than at present. The 
new contracts for the month represent over 66,000 
tons, the number of vessels being twenty-seven, many 
of them being for first-class vessels of large tonnage. 
The contract for a large ironclad has been secured by 
Messrs. Thompson, the cost of which will be 1,000,000/., 
to be completed in four years. The total work on hand 
in the Clyde yards amounts to 139 vessels, of a gross 
tonnage of 320,000, or fully nine months’ work at 
high pressure. In the South Wales district trade is 
busy, and the Bristol ports are doing remarkably well. 
New projects are on foot which will bring increased 
prosperity to this part of the United Kingdom in the 
shipping trades. 


The Associated Blacksmiths of Scotland in their 
report up toDecember 6, show that the total membership 








has increased by 62, the numbers being 2081. Of these 
only 19 are returned as idle, in all branches, although 
28 were relieved in the course of the month. But 
there were in addition to these 120 on strike pay in 
the month. The employers in the Clyde district have 
offered to meet the representatives of the union at a 
conference on the wages question, when both day wages 
and piece rates will o considered. The men employed 
at Messrs. Duncan, Stewart, and Co.’s works have 
received a present advance of ls. per week, with the 
promise of a further 1s. per week in March, 1890. In 
no single branch of the forty-two branches of the union 
is the trade returned as bad; in one only—White- 
haven—it is said to be dull, at which place three men 
were idle. 





In the Manchester district all branches of the iron 
and engineering trades are extremely busy, quite ex- 
ceptional activity being manifest in all departments. 
In most of the firms considerably more work is offered 
than they can undertake to execute within the period 
fixed by their customers. In no instance is there any 
dispute of a serious kind, the men generally being in 
full work, with plenty of overtime, at good rates. 
Prices for various kinds of material have inclined to 
steadiness, at full maximum rates, but in a few 
instances a slight concession has been made for certain 
kinds of iron. Early in the new year it is expected 
that there will be an upward movement in all hands, 
and many are holding back in that expectation—which 
holding back is sure to effect the object. Indeed, the 
only drawback to the full flush of trade, generally 
expected in 1890, is the question of adequate deliveries 
of iron and steel for manufacturing purposes. 





In the Cleveland district the condition of trade con- 
tinues very active and busy in all branches. The 
workmen at the Anderston Foundry, Port Clarence, 
Middlesbrough, recently made a request for 10 per 
cent. advance in wages. A consultation took place 
between the employers and representatives of the men, 
when the firm agreed to give the advance on the April 
scale of wages, the object of which will be to equalise 
the wages in all the sections. A large number will 
have immediately the full 10 per cent. advance, while 
those who had recently obtained 24 will have a further 
74, making up the full 10 per cent. to all classes. The 
agreement will remain in force until April, 1890, and 
will extend to pieceworkers and labourers as well as to 
others. 

The blast furnacemen of the district are endeavour- 
ing to establish a joint committee of employers and 
men, with the view of settling all disputes amicably in 
all parts of the country, such as exists in connection 
with the ironworkers in the North of England. The 
Staffordshire ironmasters are engaged in considering 
the question. 

At the Ormsby Iron Works, the blast furnacemen 
have, by mutual arrangement between Mr. William- 
son, on behalf of the owners, and Mr. Baker, on behalf 
of the men, obtained an advance in wages equal to 
those at Port Clarence, namely, 24d. per truck, with 
the sliding scale percentage, as extra for tipping stock 
stone, and ld. per day extra for tipping the limestone 
into the kilns, on account of the extra difficulty of the 
work. At the Consett Iron Works the men have just 
obtained a further 24 per cent. in wages on the sliding 
scale rates, making a total of 10 per cent. above the 
standard. This concession of 24 per cent. is not re- 
garded as satisfactory by the men, who had expected 
a much higher rise for the current three months. 





In North Staffordshire the Longton Iron Works, 
which have been idle for about five years, formerly 
belonging to Messrs. Glover, have been reopened, and 
the process of extracting iron from the ore is being 
actively carried on at the furnaces. As previously in- 
timated in Industrial Notes, these works have ee 
acquired by the Longton Hall Colliery Company, with 
Sir William Plowden, M.P., as the chairman. The 
works are capable of producing about 607 tons of pig 
iron per week, and are now employing over 100 men, 
with an average wages sheet of 300/. per week. The 
Berry Hill Works are working five turns per week, 
and are doing a good trade, and have large orders on 
their books. Four more puddling furnaces have been 
started at Kidsgrove and preparations are being made 
to start a new mill. At these works there are plenty 
of orders, but coal is rather scarce, and the supply is 
not equal to the demand. In consequence Pr this 
increased demand the coalowners have determined to 
advance the price of coal 1s. per ton, and of slack 6d. 
per ton on January | next. 





In the wrought nail trade throughout all the chief 
districts of Birmingham, Bromsgrove, Dudley, and 
Oldhill the masters have determined, without the 
threat of a strike, to advance the wages 10 per cent. 
on the 1879 list. The wages in this branch of trade 
had fallen lower and lower until they had gone down 
30 per cent. below the list of 1879; now they are to be 
10 per cent. above the 1879 scale. The list will be 
revised accordingly and will affect about 10,000 





workers. Such an event as a spontaneous rise in 
wages in this trade is unique in the nailmaking 
industry. 





The approaching end of the year brings us nearer to 
the final arrangements for the further advance in 
wages demanded by the coalminers in all parts of the 
country. In numerous instances the claims of the 
miners have been conceded. In Derbyshire several of 
the larger collieries, such as those belonging to the 
Sheepbridge Coal and Iron Company, the Staveley 
Coal and Iron Company, at the Eckington Collieries, 
&c., notices have been posted up conceding the 
advance. In Lancashire there is some hesitancy on the 
part of the coalowners to grant the advance to the day- 
wage men; the other men, however, insist that the 
advance shall be given all round. In anticipation of a 
refusal on the part of the coalowners to concede the 
advance, notices have been prepared to terminate all 
agreements, and if the refusal continues the men 
threaten to strike. In the Somerset and Bristol dis- 
tricts a 5 per cent. advance has been offered by the coal- 
owners and has been declined by the men. Notices to 
discontinue work have been delayed with the view of 
further negotiations. In Notts the coalowners have 
almost unanimously agreed to the 10 per cent. advance. 
In Northumberland the coalowners have offered 10 per 
cent. to the men underground, and 8 per cent. to those 
above ground; the men are considering this offer. 
The masters, however, refuse the ten days per fort- 
night proposal, and Mr. Burt, M.P., and Mr. Fenwick, 
M.P., are not in favour of insisting upon the demand. 
In Durham matters are a little strained, not generally 
so much as at certain collieries, but with the opening 
of the new year it is pretty sure that all questions will 
be disposed of satisfactorily. 

In South Wales there is still some little ferment in 
reference to the wages question, and the proposed ad- 
vance. Theslidingscale has not yet been definitely agreed 
upon, and much difference of opinion exists as to its pro- 
priety and probable results. But by a large majority 
of the delegates at the recent conference, it was deter- 
mined to make an effort to establish a sliding scale, 
and to treat with the coalowners for the securing of 
the proposed 10 per cent. advance. It was further 
agreed that if the employers and the delegates failed 
to come to an arrangement, that the matter should be 
referred to an arbitrator or umpire. 





The Fifeshire miners have resolved to give notices 
to cease work after the new year’s holidays unless the 
15 per cent. is conceded, while the Ayrshire miners 
have determined to commence the eight hours’ day 
with the new year. In nearly all the other districts 
demands have been made for a further advance in 
wages, varying in amount; in some cases meetings of 
both parties have already taken place, in others con- 
ferences have been arranged, so that it is just possible 
that any serious strike in the Scottish coalfields will 
be averted by this friendly policy. The only disturb- 
ing element is the eight hours’ shift, as to which the 
masters express themselves decidedly opposed. 





The gas stokers’ strike in South London seems to be 
practically over. The men’s manifesto of the 20th 
instant indicates the beginning of the end. The men 
declare their ‘‘ attachment to our old employers, inde- 
pendently of this dispute, and that nothing would 
give us greater satisfaction than to return to our pre- 
vious good relations.” They suggest a few concessions, 
and express the ‘“‘hope that a reconciliation may be 
rendered possible.” In this hope most persons will 
heartily agree. It is unfortunate, however, that much 
ill-will has resulted from foolish threats and bumptious 
speeches, which time alone can heal—if ever it can be 
healed. 

In Manchester and Salford the corporations have 
succeeded in compelling the abandonment of the strike. 
There is, in consequence of the ill-advised dispute, 
much distress among the gas stokers, and efforts are 
being made to pare | food for the helpless wives and 
pres Ha With all their high wages the condition of 
their homes appears, for the most part, to be very 
deplorable. With no union funds, and no resources of 
their own, they have foolishly thrown away all the 
advantages recently conceded to them, both in wages 
and shorter hours of work. 

At Forfar the Gas Corporation have assented to the 
eight hours’ shift for the gas stokers, wages to remain 
as before. 

The Midland Railway servants start on the new year 
with many important concessions by the company. 
Signalman’s wages: First-class special will be ad- 
vanced to 24s. first year ; 25s. second year; and 26s. 
third year; with a bonus of 5/. First class will be 
22s. , 23s., and 24s. respectively, and 5/. bonus ; second 
class 21s., 22s., and 23s. respectively, and 3/. bonus; 
third class 20s., 21s., and 22s. respectively, and 2/. 10s. 
bonus ; fourth class 20s. first year. Signalmen in the 
London district, St. Pancras to Hendon, will be paid 
3s. in excess of the above. The system of eight-hour 
boxes is to be extended where practicable; and the 
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ten hours’ system where the traftic allows the altera- 
tion. 

The South-Western men have presented a very 
moderate petition signed by 3000 of the men, in favour 
of six days a week to constitute a week’s work ; ten 
hours to constitute a day’s work on Sunday ; and that 
overtime be paid at the rate of time and a half. It is 
said that the movement has the sympathy of the 
manager, and it is thought possible that the directors 
will concede the request in the memorial. 

The railway men are pressing their demand for a 
ten hours’ day throughout the greater part of Scot- 
laud, but as yet the companies have not consented to 
the terms of their men. The threatened strike on the 
23rd was averted by the good feeling of the men in 
many of the larger centres, such as Kdinburgh, Dun- 
fermline, Montrose, &c., but at Glasgow, Dundee, 
Motherwell, Stirling, Kilmarnock, Thornton, Arbroath, 
and other places, a strike was generally favoured. 

In other parts of the country there is an inclination 
to mike concessions to the railway men. The directors 
see that there is a disposition on the part of the public 
to sympathise with the moderate demands which are 
being made, and especially when they observe that 
there is no desire to involve the companies in difficulties, 
or expose the passengers to inconvenience and delay. 
The probability is that the new year will become the 
starting point for a new departure in railway manage- 
ment as regards the wages paid to, and the hours of 
labour worked by railway servants. 








MISCELLANEA. 
Ir is reported from Peshawur that a survey of a new line 
of railway, along the left bank of the Cabul river north of 
the Khyber Hills, is to be undertaken forthwith. 


We are informed that Messrs. Bradley and Craven, 
Wakefield. have been awarded the only gold medal for 
brick machinery at the late Melbourne Exhibition. The 
oficial information is only just published, 


Railroads in Mexico are taking a considerable exten- 
sion, and there are now 5834 miles of line in the country. 
Of this figure 3942 have been laid to the standard gauge, 
the remainder being narrow-gauge lines. As, however, 
Mexico has an area of 743,948 square miles, it will be a 
long time before its railway system is anything like com- 
plete. 

The gross receipts of the 28 principal railways in the 
United Kingdom, for the wodk ending December 15, 
amounted, on 16,135 miles, to 1,288,752/., and for the 
corresponding period of 1888, on 16,014 miles, to 1,214,500/., 
an increase of 121 miles, or 0.7 per cent., and an increase 
of 74,252/., or 6.1 per cent. 

In an article on the ‘New Sprague Street Railway 
Motor” in the Electrical World of New York, Dr. Louis 
Bell states that power for power the electromotors made 
in England, such as the Reckenzaun or Munich, only 
weigh half as much as American motors, whilst their 
efficiency is quite as high. 

The French Minister of Public Works has sub- 
mitted to the Cabinet Council an application for a con- 
cession to construct a bridge across the Channel, made by 
the Channel Bridge Company, The French Government 
has just appointed a committee to examine, in conjunc- 
tion with MM. Schneider and Hersent, the engineers’ 
plans attached to the application. 


We have received from Messrs. Archibald Smith and 
Stevens, hydraulic engineers, of the Janus Works, 
(Jueen’s-road, Battersea, London, a copy of their cata- 
logue, which contains a full account of the specialities 
manufactured by this firm, including a large variety of 
lifts and self-sustaining hoists. The text is accompanied 
by wood engravings, and prices are annexed to all the 
articles described. 

A canal is projected at Rheinfelden, Germany, intended 
primarily to fornish power to Basel, Sackingen, and other 
places at a distance not exceeding 15 miles. The power 
is to be transmitted in the form of electricity. The 
turbines in the canal are to be of 17,000 horse-power, and, 
allowing for losses, it is estimated that 11,000 horse- 
power will be available to consumers. It could not well 
be transmitted any great distance except electrically. 


The Chief of the Bureau of Statistics reports that the 
total value of the exports of mineral ores from the United 
States during the month of September, 1889, and durin 
the nine months ended September 30, 1889, as compar 
with similar exports during the corresponding periods of 
the preceding year, were as follows: September, 1889, 
4,578,663 dols. ; September, 1888, 4,002,374 dols. ; nine 
months ended September 30, 1889, 36,197,615 dols. ; nine 
months ended September 20, 1888, 34,699,067 dols, 


The income derived from the railroads of the colony of 
Victoria last year was 3,110,140/., as compared with 
2,750,049. for the preceding year, and of the _first- 
mentioned sum, 37.4 per cent. were net earnings. The 
net profit left after paying interest on loans was 34,060/., 
in face of a reduction in the rates estimated at 50,000/. 
The number of passengers carried was 68,904,427, an_in- 
crease of nearly 13,000,000 on the previous year. The 
freight amounted to 4,160,126 tons, an increase of 596,089 
tons. These figures show that the Victorian lines are in a 
very satisfactory condition, which is far from being the 
case with the sister colony of New South Wales. 


The Johnstown flood left an immense mass of debris at 
the bridge which, it will be remembered, sustained the 
shock, and formed a sort of dam across the valley. This 








was measured 350 ft. wide at the bridge, and extended 
for a distance of 800 ft. up the stream. It was so inter- 
woven with telegraph wires and tree-roots consolidated 
with clay and gravel, that blasting had to be resorted to 
to remove it, and this work has recently been described 
by Major Arthur Phillips in a paper read before the 
Engineers’ Society of Western Pennsylvania. Major 
Phillips states that 18,200 1b, of dynamite were used in 
charges varying from 5 Ib. to 400 lb. of dynamite each. 


At the recent meeting of the United States Association 
of Charcoal Ironworkers Mr. W.S. Mallory read a paper 
on “Spirally Welded Steel Tubes.” These tubes are 
made by automatic machinery out of steel strip, the 
machinery employed being of very ingenious construction. 
The steel used is of very mild quality and welds perfectly. 
It is rolled in strips of from 12 in. to 18 in. “ak and as 
long as practicable. For the construction of long tubes 
several are welded together end to end. The steel is fed 
by rollers into the pipe-forming machine, where it is 
wound into a spiral, raised to a welding heat, by blow- 
pipes of water gas, and the joint finished by a light, but 
rapidly working hammer. The longest ihe yet made 
was 57 ft. long and 10 in. in diameter. 


The Trinity House Corporation have been making im- 
portant improvements on the entrance to the Thames. 

p tothe present vessels drawing more than 20 ft. of 
water were unable to enter the river at low tide either by 
the Alexandra Channel or the Girdler passage ; and many 
of the most important vessels trading to London were in 
this way detained for sume hours at the mouth of the 
river. The corporation have now, however, buoyed in 
the most complete way the Duke of Edinburgh’s Channel, 
which indeed has existed for upwards of fifty years, but 
has only within a recent period become deep enough to 
accommodate ocean-going traffic. At low tide there is 
now a depth of 37 ft. of water in this channel, which, 
moreover, is upwards of half a mile wide in its narrowest 
part. 

At a recent meeting of the Engineering Society, King’s 
College, London, Professor Robinson in the chair, Mr. 
Shortland read a paper on ‘ Drainage.” The author 
divided his subject into two parts, dealing first with 
drainage of lands; second, towns. As an illustration of 
land drainage the author described the manner in which 
the drainage of the district of Ancholme was accomplished, 
which comprises some 50,000 acres of land. The author 
then touched upon the earlier appliances of the Dutch 
for pumping out surplus water by the use of scoop 
wheels worked by windmills, and afterwards described 
the drainage of the Lake of Haarlem. Mr. Shortland 
then went on to town drainage, touching upon the flush- 
ing of sewers, and giving the dimensions of the main 
sewers at Finsbury and London Wall. 


The returns of blast furnaces in work or idle in Belgium 
on November 1st show that in the Charleroi district, out 
of 28 furnaces built, 16 are at work, 14 producing forge 
pig amounting in the aggregate to 1140 tons; and two 
working on Bessemer pig, ——— a total of 130 tons 
per 24 hours. Inthe Liége district 16 furnaces are work- 
ing and three idle, five making 355 tons of forge pig, and 
eight 655 tons of Bessemer pig for 24 hours, whilst in 
the Luxembourg province the four existing furnaces are 
all at work, two on forge and two on foundry pig, the 
respective aggregate outputs being 240 and 135 tons. 
Adding these figures together, we have, for the three 
districts, 33 furnaces in blast, 15 idle, 21 producing 1735 
tons of forge pig, two producing 135 tons of foundry pig, 
and 10 making 785 tons of Bessemer pig per 24 hours. 


The new water works at Chicago are now well advanced, 
and are of a very interesting character, differing totally 
in their design from all such works on this side of the 
Atlantic. The water is drawn from the lake, the intakes 
being situated at a distance of four miles from the shore, 
to which the water flows along a tunnel 8 ft. in diameter 
driven below the lake bottom. At the intake end is a 
caisson 125 ft. external diameter and 53 ft. high. The 
bottom is of timber balks 12 in. by 12 in. each, built up 
into a ring and connected together by 1} in. bolts. Upon 
this has been built two concentric cylinders of steel plate, 

in. thick, and the space between is filled with concrete. 

he inner cylinder is 70 ft. in diameter, forming the 
intake, and is connected with the tunnel, whence the 
water is led off to the pumping stations, and distributed 
by them over the city. ‘ 


The report of the secretary for internal affairs of Penn- 
ee contains an estimate by Mr. Lorin Blodgett of 
the loss caused by the floods in Pennsylvania last summer, 
in which was included the t disaster at Johnstown. 
Taking the railroads first, he estimates that the Penn- 
sylvania line suffered by direct damage a loss of 5,000,000 
dols. The Baltimore and Ohio a loss of 2,000,000 dols., 
and the Philadelphia and Reading a loss of about 500,000 
dols. These losses, large as they are, form, however, but 
a small fraction of the total, which is estimated at one- 
third the year’s production of the State. Fifteen thou- 
sand square miles of country were flooded, or nearly a 
third of the whole surface of the State. The merchandise 
loss he values at between 6,000,000 dols. and 7,000,000 
dols. ; the farmers loss at 5,000,000 dols. ; the total railroad 
loss at 9,000,000 dols.; the damage to public works at 
4,000,000 dols., or about 25,000,000 dols. in: all. These 
figures do not, however, include the Johnstown disaster, 
where 5,000,000 dols. worth of property and 6000 lives 
were destroyed. 

In consequence of the many breakdowns which have 
attended the application of forced draught on board shi 
the Admiralty haveauthorised Mr. W. A. Martin, of Black- 
friars-road, ion, to carry out a series of experiments 
at Portsmouth with a new system of which he is the in- 
ventor. <A pair of the old locomotive boilers belonging to 





the Polyphemus will be used for the purpose. Although 
the locomotive type of boiler presents some good qualities 
as a steam generator, the conditions between the land and 
sea service are so different that the method at present 
adopted for working the marine boiler with forced draught 
is held to be destructive. Mr. Martin therefore proposes 
to approach as nearly as possible the conditions of working 
locomotive boilers on shore. Instead of forcing the air 
through the furnaces by means of fans he prefers to estab- 
lish induced draught. His plan is to operate at the root 
of the funnel by a fan acting upon the products of com- 
bustion, and so fitted that it may be used to accelerate 
the draught to any degree required. The arrangements 
in the boiler-room are not interfered with, the driving 

ear taking the place of the high-speed engines now used 
forcing air. 


The third ordinary meeting of the Owens College Engi- 
neering Society was held in the Court Room of the col- 
lege on December 10, Mr. Geo. Huxley, M.I.M.E., in the 
chair, when Mr. R. B. Creak, M. Sc., read a paper on 
** Modern Flour Milling.” After referring to the rapid 
change in the milling industry owing to the introduction 
of rolls in place of stones, the author went on to explain 
the automatic principle upon which modern mills are 
worked in this country, and the great advantage of this 
over the non-automatic mills ail wciked in Hungary. 
The paper then described the methods now in vogue 
for handling and storing grain in bulk. Several methods 
of constructing bins were then described, and reference 
was made to the results of experiments made by Mr. 
Roberts, of Liverpool, on the pressure on the bin sides and 
bottoms caused by the grain stored in them. The diffe- 
rent machines used for cleaning grain were next described 
and illustrated, amongst them being a new washing and 
stoning machine. Then followed explanations with illus- 
trations of the roller 1nills, —" and centrifugals used 
in the mill proper. <A brief description of the system fol- 
lowed on reducing the wheat to flour, brought the paper 
to a close. 


Her Majesty’s ship Sultan has at last brought its mis- 
adventures to a close, for the present at any rate, having 
safely arrived at Spithead last Monday morning. Her 
voyage home has been without incident, and the temporary 
repairs to her bottom have shown no sign of leakage on 
the passage. The Sultan was completed at Chatham in 
1871, eighteen years ago, at a total cost of 374,777/., of 
which the trunk engines manufactured by Messrs. John 
Penn and Sons, Greenwich, absorbed 76,000. The sum 
paid to the salvage company for recovering the ship and 
placing her in dock at Malta amounted to 50,000/. Not- 
withstanding this apparently heavy charge, and the 
doubtless large expenditure or yet estimated) which 
will be required to make the hull seaworthy, the Sultan 
is, even in her disabled condition, too valuable a ship to 
be lost to the country. The heaviest item will be the 
cost of supplying her with new boilers and machinery. 
But in any case these would have been necessary, and 
just before she foundered the Admiralty had drawn up 
specifications for fitting her with a new set of engines 
sunilar in every respect to those for which a contract has 
been accepted to supply the Hercules. The Sultan’s pre- 
sent engines when at their best only indicated 7720 horse- 
power, whereas the new ones, which were intended to be 
of the triple-expansion type, were to have developed 8500 
horses under forced and 6000 horses under natural 
draught, at a total first cost of 82,000/. 


An inquiry at the instance of the Secretary for Scot- 
land into the circumstances attending the fall of Messrs. 
Templeton’s mill in Glasgow, by which 29 of the workers 
lost their lives, took place on Friday and Saturday last, 
in the Burgh Court-hall. Colonel Malcolm, commanding 
the Royal Engineers in Scotland, and Mr. Robertson, of 
Her Majesty’s Board of Works, Edinburgh, were the 
Commissioners. A large number of witnesses presented 
themselves for examination, and gave evidence as to the 
preparation of the plans, the method of construction 
adopted, and the weather conditions at the time of the 
accident. Mr, Harveys engineer and architect, prepared 
a plan of the interior of the mill, and Mr. iper, the 
architect who designed the elevation, gave evidence as to 
the thickness of the walls. He said the method of con- 
struction had the approval of many authorities, and he 
could only account for the accident by the force of the 
wind, which, according to the evidence of Professor 
Grant, was blowing in gusts at the time of the accident 
at the rate of 48 miles an hour, with a pressure of 17 Ib. 
on the square foot. The evidence of most of the profes- 
sional witnesses was to the effect that the accident was 
due to the force of the wind, and the fact that it caught 
the building at a crisis of its construction right in front 
Mr. Mason Deacon, one of a firm of builders, gave it as 
his opinion that a serious departure had been made from 
the ordinary course of mill construction. The resting» 
the joists on the longitudinal runners was utterly insutti- 
cient to steady a mill of 73 ft. high. The joists should 
have been let into the walls so as to bind the whole build- 
ing together. Mr. Arrol, the builder of the Forth Bridge, 
said the building ought to have been very substantial, 
but, considering its exposed situation, he would have put 
up temporary supports and boarded upthe windows. On 
the day after the accident the anemometers on the Forth 
Bridge showed a wind pressure of 29]b. on the square 
foot. Colonel Malcolm intimated that the report of the 
Commissioners would in due course be presented to the 
Secretary for Scotland. 





New Mexico.—The present population of New Mexico 
is estimated at 196,000; in 1880 the corresponding total 
was 119,565. New Mexico is a territory formed out of 
the extensive tract of country ceded to the United States 
by Mexico as a result of the war of 1846. 
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GILBERT’S SHACKLE BALL INSULATOR. 


Fig.1. 












































Fig .4. 
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IN our issue of April 1, 1887, we described a shackle 
ball insulator designed by Mr. A. E. Gilbert, the tele- 
graph superintendent of the Highland Railway, Inver- 
ness, for use on lines where a high degree of insulation is 
required, and we now illustrate on the present page his 
invention in its latest form. The device is intended 
for terminal posts where the insulation often gives 
trouble, and its details are well shown in our engrav- 
ings. As will be seen, the principal change made by 
Mr. Gilbert is the introduction of an insulating ball on 
either side of the main insulator, so that the line wire 
is kept well away from the post and the risk of leakage 
correspondingly diminished. A recent test during wet 
weather of a line fitted with these insulators showed 
that the adoption of the device had increased the 
resistance of the line by about a megohm, 








THE CHARLESWORTH BOILER 
EXPLOSION. 


A FORMAL investigation at the instance »f the Board of 
Trade, under the provisions of the Boiler Explosions Act, 
1882, was held on the 18th inst., with regard to the boiler 
explosion which occurred on November 1, at Lee Vale 
Mill, Charlesworth, near Manchester, whereby Mr. 
Robert Booth, the senior member of the firm, was killed, 
as well as his manager. The inquiry took place at the 
National School, Charlesworth, the Commissioners present 
being Mr. Howard Smith, barrister-at-law, and Mr. 
W. &. Lang, consulting engineer. Mr. E. Gough con- 
ducted the case on behalf of the Board of Trade; Mr. 
Crosse, solicitor, Manchester, appeared for Mr. John 
Booth, of the firm of George Booth and Sons, on whose 
premises the explosion occurred, and Mr. Hockin, 
solicitor, Manchester, represented the Engine, Boiler, 
and Employers’ Liability Insurance Company with whom 
the boiler was insured, both Mr. Booth and the insurance 
——— having been made parties to the inquiry. Mr. 
Mic Longridge, chief engineer to the company, and 
Mr. Booth were present, as well as Mr. W. Et. Wood- 
, Board of Trade surveyor, and Mr. Lavington 
{. Fletcher, chief engineer to the Manchester Steam 
Users’ Association. 

Mr. Gough briefly laid the facts of the case before the 
Commissioners, and Mr. Woodthorpe submitted a plan 


thor, 


flued or Cornish type, 10 ft. 2 in, in length by 4 ft. 54in. 
in diameter, made of plates originally ¥ in. thick in the 
shell as well as in the furnace tube, and worked at a pres- 
sure of 40 lb. on the square inch. 

From the evidence of Mr. John Booth, it appeared that 
the boiler was purchased by his firm second-hand in 
November, 1874, from a broker for 41/., which, with the 
expense of fittings subsequently applied, brought the total 
cost to 71l. They did not have the boiler examined, but 
as the broker told them that it was only about a year 
old, and had been worked at 120 Ib., they thought it was 
a bargain. It was used for several years in the winter 
months for warming the mill and worked at 20 lb. pres- 
sure, but in 1884 an engine was laid down for driving the 
machinery, and the pressure was then increased to 40 lb. 
The boiler underwent some repairs in 1882 and 1887, but 
during the whole time it was on their premises, about 
fifteen years, it had not been thoroughly examined or 
tested. His brother Robert, who was killed, ac as 
engineer, but had had no experience with steam boilers 
though he had some idea of stoking and keeping up the 
steam. It would not have paid to have employed a 
regular attendant. . 

n May last the boiler was insured with the Engine, 
Boiler, and Employers’ Liability Insurance Company, 
Manchester, for 300/. at an annual premium of 1/. 10s, 
His reason for insuring was that he thought the boiler 
would be inspected, and thus he would safer, The 
insurance company examined the boiler superficially, 
by which he meant while at work, and he then re- 
ceived the policy, but no thorough examination was 
made until August 20. Two days after that date the 
insurance company sent a report in which they stated 
that the examination had been made ‘‘as far as practic- 
able,” but that the boiler had not been properly prepared 
for the inspector. On this point he might say that the 
boiler and flues had been cleaned in readiness, but no 
brickwork had been removed beyond what was necessary 
for getting the soot out of the flues. The insurance com- 
pany had not given instructions for the removal of the 
external flues. The report futher went on to state that 
rain found its way into the bottom flue, that the plates 
below the water line were pitted by corrosion in small 
detached spots from a little to in some arg full 3 in. 
deep, that the boiler was of great age, that it was very 
desirable that it should be thoroughly examined, so as to 
see definitely its condition in the external flues, and closed 
by requesting Messrs, Booth to fix a time when they 





and description of the boiler, which was of the single- 





could have all in readiness, so that the inspector could be 





sent. They did not act on that report, thinking they 
would wait till Christmas for the thorough examination, 
the boiler in their opinion being safe enough till then. 

Mr. Gough here called the attention of the Commis- 
sioners to the following printed statement contained not 
only in the prospectus issued by the Engine and Boiler 
Insurance Company, but also in the policy and the report 
issued to Messrs. Booth. ‘The insured are under no 
obligation to adopt any suggestions that may be made, 
nor will the non-adoption of such suggestions in any 
way affect the validity of the policy so long as the 
stipulated pressure on the safety valve is not exceeded.” 

r. Booth, continuing, said he did not receive any 
further communication from the Insurance Company after 
the above report. 

Examined by Mr. Hockin: He did not remember 
that the insurance company’s agent had said anything 
about a certificate being granted after a thorough exami- 
nation in addition to the ordinary policy. He did not 
read the prospectus, and there was nothing marked on 
it to specially draw attention to the point. He had learnt 
about the certificate after the explosion. If the company 
had insisted on a thorough examination his firm would 
have ores way and afforded the opportunity at once, but 
they thought they would be safe enough till Christmas. 

By Mr. Crosse : When the insurance company accepted 
the premium and issued the polity he thought that was a 
guarantee that the boiler was safe. 1 the instructions 
the hare op gave with regard to the pre’ tion for the 
thorough examination on August 20 been followed. 
The inspector did not ask for any brickwork to be re- 
moved. It would have been done had he known there 
was danger. The money received from the company by 
no means covered the loss. 

By Mr. Gough: He could not say whether he noticed 
the paragraph in the insurance company’s prospectus in 
which it was stated that the object of the company was 
to afford ‘“‘ efficient periodical inspection.” e knew 
they took a certain pecuniary risk, but did not consider 
that this relieved him of responsibility. He was not 
given to understand that the insurance was no guarantee 
of safety. 

John Thorpe, a boilermaker of forty years’ standing, 
spoke to having repaired the boiler in 1882 and 1887. He 
did not examine the boiler but simply repaired it as 
Messrs. Booth desired. It seemed generally in fair condi- 
tion and safe at 40 lb. 

y Mr. Crosse: He was not asked to examine the 
boiler not did he take the trouble to look for any other 
repairs or to earn an extra 100. 

r. Michael Longridge, chief engineer to the Engine, 
Boiler, and Employers’ Liability Insurance Company, 
said Messrs. Booth proposed the boiler for insurance in 
May last, and on the 8th of that month an inspector 
examined it externally to see if it was in a fit state for 
acceptance. He reported that it was in fair working 
order, and fairly attended, but that the plates were thin. 
On this report the company accepted the boiler and 
issued the policy, and it was understood that a thorough 
examination would be made in Whit-week, but the owners 
postponed it till August. On August 20th the boiler was 
examined when at rest, but though the inspector reported 
that it was not well prepared, his company had no reason 
to suspect that there was anything seriously wrong with 
it. In the report to Messrs. Booth they requested a fur- 
ther examination, and adding the words “‘ waiting reply,” 
but this was done, not because they had any fear as to the 
boiler, but because the examination had previously been 
put off. They always tried to obtain a thorough examina- 
tion immediately after issuing the pener- They did not 
press for another examination in this case, as there was 
nothing in the inspector’s report leading them to suppose 
there was urgent danger. It was particularly difficult to 
get small steam users to insure. All the insurance com- 
pany’s business was done by persuasion, and they did not 
wish to frighten people. e did not think the fact of not 
— for a satisfactory examination would mislead 

essrs. Booth. It was not the company’s duty to press 
upon the owner the necessity for examination, but it was 
the owner’s duty to arrange for it. He did not consider 
that the fact of the company taking a pecuniary risk 
would lead a boiler owner into a sense of false security, 
nor did he consider that the printed notice in the report 
sent to Messrs. Booth, and which stated that ‘‘the in- 
sured are under no obligation to adopt any suggestions 
that may be made,” would mislead them. Experience 
showed that if the company insisted upon their sugges- 
tions being carried out those who insured would say 
that they were trying to get out of their responsibility, 
and the object of the words referred to was to prevent the 
owner taking this view. He considered that the recom- 
mendations in the report having been made, the responsi- 
bility rested with the owners whether they carried them 
out or not. , 

By Mr. Crosse : The issuing of a policy was no guarantee 
that a boiler was in safe condition. He said this dis- 
tinctly. It simply meant that the company took it as a 
good risk. There was nothing in their prospectus or in 
their reports to contradict this view. ‘ 

Mr. Gough here again pointed out that in one report to 
Messrs. Booth the insurance company said the boiler 
should be thoroughly examined, but in the same report 
there was the note previously referred to, printed in large 
type, stating that they were under no obligation to carry 
out any recommendations, Was not this apt to weaken 
the force of the request for a further examination? 

By Mr. Crosse: He did not believe owners had been 
misled by their boilers being insured without proper in- 
spection, though some said they had been. In their post- 
card giving instructions to Messrs. Booth respecting the 

reparation for thorough examination, they did not 
Rirsctly ask for the brickwork to be taken down, but this 
was done by implication, The company thought there 
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was no d r, although there were signs of dampness 
about the flues, and that the boiler would be safe till 
Christmas. It was not the fact that insurance did not pay 
if the boilers were efficiently inspected, or that the cost of 
inspection swallowed up the income which would other- 
wise be devoted to dividend. If any one connected with 
his company had said that such was the case, he personally 
was not responsible for the statement. 

By Mr. Hockin: This company made a special feature 
of granting certificates of safety after a thorough exami- 
nation. e percentage of such examinations of boilers 
insured with the company was from 96 to 98. When a 
certificate had been granted they became morally re- 
sponsible for the safe condition of the boiler. They did 
all they could to obtain thorough examinations, and with- 
held the certificates till these had been made. 

By the Commissioner: Some boilers which the com- 
pany insured were found on thorough examination to be 
in defective condition, and a certificate in such cases was 
not granted. The insurance was continued till the end of 
the year for which the premium was paid and then the 
company dropped it. He did not think the words, ‘‘The 
insured are under no obligation to adopt the reeommenda- 
tions made,” would suggest that such recommendations 
were unnecessary. The sole responsibility rested on the 
owner and would not affect the 7 of the mg ® 

David Ramsay, inspector to the Engine and_ Boiler 
Insurance Company, said he had examined Messrs. 
Booth’s boiler in August last in the ordinary way with 
the hammer and chisel. It was not prepared for satis- 
factory examination. The bridge was not removed, no 
brickwork whatever was taken down, nor were the side 
flues cleaned. From what he saw he thought the boiler 
safe at 40 lb. He could not see the plates in the flues 
without removing the bridge. He did not mention this 
to Messrs. Booth, it was not his duty. He may have said 
that the boiler was in fair condition so far as could be 
seen. He told Mr. Booth it was important the boiler 
should be orenenay examined some time soon. 

By Mr. Crosse: There were no means of getting into 
the side flues, 

By Mr. Gough: He told Mr. Booth the boiler could 
not be thoroughly examined, but did not suggest that it 
was in dangerous condition. 

By the Commissioner: The boiler was set low and 
liable to damp. If the bridge had been removed he could 
have got into the side flues if they were large enough, 

Frederick Higginbottom, ropemaker in aera Booth’s 
employ, said he attended the boiler in Mr. Robert Booth’s 
absence. He was not present when the examination was 
made, but Mr, Booth told him the inspector had said the 
boiler was safe for the present. 

By Mr. Crosse: Mr. Robert Booth was a careful man 
and would not knowingly run any risk. 

John Arnfield, a labourer in the employ of Messrs. 
Booth, stated he prepared the boiler for the inspector’s 
examination on August 20. He went up the bottom flue 
and scraped all the soot out of the side flues. The greater 
part of the bridge was down, so that he could get over 
the top of it. 

By Mr. Hockin: The brickwork at the front was down 
for him to scrape out the side flues, He used a rake and 
pulled the soot out with his hands, 

By Mr. Crosse: He got over the bridge himself and 
thought the inspector might have done so. 

r. W. i. Weodthores described the condition of the 
boiler after the explosion. He produced two pieces of 
the external shell where resting on the brickwork, which 
he said were completely wasted by external corrosion. 
The boiler was not fit to be worked. If the plate had 
been hit with a hammer, the hammer would most pro- 
bably have gone through. 

By the Commissioner : The brickwork of the external 
flues should all have been taken down for a satisfactory 
examination. 

By Mr. Crosse: There was nothing from the general 
appearance externally to lead Mr. Robert Booth to sus- 
pect there was anything wrong with the boiler. 

David Ramsay recalled and examined by the Commis- 
sioner: He tried to get over the bridge when making his 
examination on August 20, but could not. If it had 
been taken down, as stated by Arnfield, it must have been 
put up again when he got there. It would have been no 
use getting over the bridge if the flues were not swept. 
He was rather late when making his examination, and 
had other work to do, so that he could not stay to have 
the bridge removed. 

At the conclusion of the examination of witnesses Mr. 
Gough put the case for the rd of Trade before the 
Commissioners in the form of the following questions : 

As regarded Mr. Booth: What was the date of the 
purchase of the boiler, and what was its cost? What 
measures were taken by Messrs. George Booth and Sons 
from the time the boiler was purch to May, 1889, to 
satisfy themselves that the boiler was in good and proper 
=e order, and that it could be used without danger 
to the lives of the workpeople? Was the working and 
management of the boiler always or at any time intrusted 
to a competent person? By whom and how frequently 
was the boiler examined by a — or persons competent 
to find out defects therein? For what pu was the 
boiler insured in May last, and what were the conditions 
of the policy? What were the circumstances in which 
Messrs. Booth neglected to have the boiler examined, 
after receiving the report from the insurance company 
in May until August? Was the boiler in a fit and_proper 
condition for examination in that month, and were Messrs. 
Booth justified in working the boiler after receiving the 
report of the insurance company on August 22 last? Were 
Yn Booth justified in neglecting to take any action 
with a view to a thorough examination of the boiler after 
they received the report (with the printed notice at the 
foot thereof, referring to the fact that the owner was 





‘‘ under no obligation to adopt any recommendations made 
therein”) last referred to? 

As regarded the Engine Boiler and Employers’ Liability 
Insurance Company: Did the company cause a a el 
and sufficient examination to be made of the boiler before 
insuring it, and if not, were they justified in insuring it 
without a thorough examination ? Was a proper and suf- 
ficient examination made of the boiler in August last? 
Was the report issued by the company on August 22, with 
the ane notice at the foot above referred to, such as 
would be likely to mislead persons to whom it was 
addressed, and did such reports mislead Messrs. Booth ? 
Was the inaction of the insurance company in not press- 
ing for further opportunities for examination, after 
issuing the report i August 22 last, misleading and likely 
to create a false sense of security in the owners, who pos- 
sessed but little practical knowledge of boilers or of the 
conditions under which they might safely be worked? Was 
the Court of opinion that the examinations were made by 
the company entirely in their own interests? Did the 
insurance Pecnges | clearly state that the insurance policy 
issued on their behalf was no guarantee of the safe work- 
ing condition of the boiler insured by them, and if not, 
were they justified in neglecting to impress this fact — 
the owner? Finally, whether blame attached to Mr. 
John Booth as representing the firm of George Booth and 
Sons, and to Mr. Longridge as represeniing the Engine, 
Boiler, and Employers’ Liability Genaneat 
_ The Court were also desired to report whether, in the 
interests of public safety, it would be desirable for 
insurance companies to state clearly and prominently that 
the insurance policies ordinarily  Sxemgoe on their behalf, 
were no guarantee of the safe working condition of boilers 
insured by them. 

Mr. Hockin addressed the Court on behalf of the insur- 
ance company, and submitted that they had not been 
remiss in their efforts to obtain a thorough examination 
of the boiler in question, The mere fact that they had 
not given a certificate of thorough examination ought, it 
seemed to him, to bear very much in their favour. He 
contended that Messrs. Booth could not have been misled 
by the notice already referred to at the foot of the report, 
to the effect that the ‘insured were under no obligation 
to adopt any recommendations made” by the insurance 
company, and that they must have known that the com- 

ny did not regard the examination in August as satis- 

actory. The company were ready to make a thorough 
examination if the owner would Bi iven the oppor- 
tunity. With the exception of the Manchester Steam 
Users’ Association, no company adopted the extreme 
precautions which his clients, the Engine and Boiler In- 
surance Company, adopted. He thought the company 
out to be exonerated from all responsibility. 

Mr. Crosse, on behalf of Mr. John Booth, submitted that 
reasonable precaution had been taken in buying the boiler, 
and that it was worked at a low pressure. Messrs. Booth 
and Sons had the impression that if the boiler was 
accepted for insurance it was safe, and there was nothing 
either in the prospectus or report to disabuse their minds. 
Further, the words in the report to the effect that the 
insured were under no obligation to adopt the recommen- 
dations, certainly led Messrs. Booth to conclude that the 
boiler was right ; the words were not calculated to draw 
attention to the presence of danger. The inspector could 
have had the ser renane ag the removal of which was 
necessary for his examination, down in an hour if he had 
requested it. Mr. Booth had suffered severe loss not only 
from the death of his brother and another relative, but 
also pecuniarily, as his works had been partially de- 
molished and his business seriously interfered with. 

Mr. —— further asked the Commissioners to con- 
sider whether the insurance company were justified, 
having regard to the risk to human life, in continuing an 
insurance on the boiler without obtaining a thorough 
examination, and whether the effect was not to give a 
sense of false security to the owner. If the compan 
were justified in continuing the insurance under suc 
circumstances did they in any clause in the prospectus, 
policy, or report, say to the owner in specific words that 
the insurance of the boiler was no guarantee whatever of 
its safety ? 


Commissioner Smith, in giving judgment, said it was a | 8T® 


subject of regret that considering the bereavement Mr. 
Booth had sustained, they were obliged to make the 
remarks which they would , Ors to do in this case, but they 
could not refrain from doing so, because theduty was imposed 
upon them by the statute. He commented in strong terms 
on the conduct of Messrs. Booth in not having a thorough 
examination made of the boiler at any time during the 
fifteen years they had possession of it. Referring to the 
visit of the insurance inspector on August 20, he suggested 
that Ramsay ought to have got over the bridge and satis- 
fied himself” as to the rotten condition of the plates, 
although he might not have been able to make the com- 
plete examination he desired. Still the examination that 
was made enabled the company to inform Messrs. Booth 
that the brickwork was very wet ‘‘ owing to rain finding 
its way into the bottom flue . . . andthatit was very 
desirable to have the boiler thoroughly examined.” No- 
thing more was said or done apparently until November 1, 
when the boiler burst. These being the facts of the case, 
the Commissioners had to consider whether Mr. John 
Booth, as representing the owners, was to blame, and 
they had come to the conclusion that he was very much to 
the blame. They thought that it was a disgraceful case— 
themost disgraceful that had comeunder their notice. Here 
was a boiler in the vicinity of Manchester, where there 
was every facility for an inspection by the best mechanics 
in the country, and yet for fifteen years there was no 
thorough examination. And after the report of the in- 
surance company in August, calling the owners’ attention 
to unsatisfactory features in the boiler, nothing was done. 
The Commissioners had come to the conclusion that the 





whole management of the boiler was disgraceful in the 
extreme. It was a case of utter recklessness and incom- 
petency, and, as far as he could make out, of utter dis- 
regard of human life. Ifa man did not know anything 
about boilers, he had no right to take upon himself the 
management of them. If he did not know that when a 
boiler was pitted internally by corrosion, as this boiler 
was to the depth of §in., that it was in aserious state, he 
had no right to have a boiler in his possession. If he did 
ss such a boiler he must take the consequences of 
is act. If the case came into a criminal court he did 
not know what defence he would have in reply toacharge 
of ope negligence. x 
With reference to the insurance company the Commis- 
sioners found that they did not e at any time a 
thorough examination, as of course they did not pretend 
to have done. Then it was asked, ‘‘ Was the report, with 
the printed notice referred to, which was sent by the 
company on August 22, likely tomislead?” On that point 
the Commissioners had come to the conclusion that the 
report ought not to have misled areasonableman. It was 
possible it did mislead Mr. Booth, although they found 
some difficulty in thinking that such was the fact. Then 
the question was asked whether the examinations were 
made in their own interest by the company? The Com- 
missioners thought they were, and it was difficult to 
see what other interests they would make them in. 
Their object was to make the best they could of their 
business, and to obtain a premium sufficient to give a 
profit from the different boilers they insured. Another 
question was as to whether the company were justified in 
accepting risks without a thorough examination? There 
was nothing to prevent their doing so. There was nothing 
to prevent a company insuring any boiler they liked ; they 
might insure one that was absolutely rotten. But then 
came the question, which was aimed at by the Board of 
Trade, whether the action of the insurance company 
conduced to prevent explosions, and whether they had in 
mind the great importance of, if possible, minimising the 
chances ph eth explosions and reducing the loss of life? 
The Commissioners did not think, under the whole cir- 
cumstances of the case, that the way in which the busi- 
ness was conducted was likely to induce people to 
keep their boilers up to the best possible condi- 
tions. On the contrary they thought it was rather 
a premium on careless and immoral owners. They did 
not suggest that Messrs. Booth were immoral owners, 
but that they were ly and recklessly careless, they 
had no doubt. At the same time, they thought that if a 
person could insure his boiler, and the company were 
willing to take the risk when they had reasonable grounds. 
or some grounds, for thinking it was not safe, it would 
be detrimental to the interest and preservation of human 
life. At present companies could do that, there being no 
statutory enactment against it, but the Commissioners 
were of opinion that for companies thus to take up risks 
was somewhat of a premium on the negligence of owners, 
and conduced, or might conduce, in some measure to the 
risk of the lives of the employés. 
Mr. Gough said that upon that judgment he had to ask 
for costs against Mr. Booth and against the insurance 


company. 

Mr. Smith, in reply, said, the Commissioners were not 
going to order costs against the company. They did not 
find Reeth in the case of this explosion against the com- 

ny, but they did think that, having regard to human 
ife, it would be well that they should not insure boilers 
unless they were perfectly safe. This was one of the 
worst cases of velien carelessness which had come before 
the Commissioners, and they were disposed to direct that 
Mr. Booth should pay the whole costs of the a: 
which would amount to considerably over 1002. But look- 
ing to what he had suffered in the death of his brother, 
and also his pecuniary loss, they would mitigate their 
order and therefore directed him to pay the sum of 75/. 
towards the expenses of the investigation. 

The proceedings, which had lasted nearly seven hours, 
then terminated. 





Tampa.—A scheme to convert Tampa, Florida, into a 
at steamship terminal and rai centre is growing 

in importance, Mr. H. B. Plant, president of the Plant 
Steamship Line, and Mr. J. H. Tuscan, president of the 
Richmond Terminal Company, being at the head of the 
movement. Besides improving the harbour of Tampa, 
the promoters of the culeetalen are said to contemplate 
a direct independent air line to Mobile and New Orleans. 


PALMERSTON AND Pine CREEK Rattway.—The South 
Australian Government has taken over the Palmerston 
and Pine Creek Railway from Messrs. Millar Brothers, 
the contractors. The line runs through a portion of the 
northern territory of South Australia, and it is expected 
that it will greatly assist the development of the rich 
mineral resources of the territory. Although constructed 
by Chinese labour the line has cost 1,086,632. Its length 
is 146 miles. 


Tue Unrtep States Navy.—The cruisers Concord and 
Bennington will shortly be launched at Chester, Pennsyl- 
vania, and might be s ily fitted for sea. They are of 
the same size as the Yorktown, but are to be faster, as 
greater horse-power will be introduced into them. The 
contract for building the cruisers was authorised by an 
Act of Congress bearing date March 3, 1887. On 
November 15 of the same year the contract was signed by 
the M. Palmer Company, of New York, and in the 
early part of 1888 the keels of both ships were laid at the 
Roach shipyards at Chester, Pennsylvania, the construc- 
tion works on the hulls having been sublet to the Roaches. 
The contract price of the Concord and the Bennington 
was about 100,000/. each, 
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Compitzep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1£83. 
The number of views given in the ification Drawings is stated 
tn each case after the price ; em none are mentioned, the 
Speci, ion is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 
Ci eet mr: may be obtained at 38, Sata, 
neery-Lane, L.U., sonal , or 2 enclosing 
mount  / ice and postage, Serene’ to Ay he Lack, Esq. 
advertisement of the acceptance of a complete spe- 
is, in each case, given after the abstract, unless 
fatent has been sealed, when the date of sealing is given. 
—— may at any time within two ee the date of 
advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GUNS. 


olhits,. #, B. fame, Kenton. OS sii 
yruson-Werk, Buckau-Magde rmany.) Improvemen 
Mechanism for Breechio : G 8d. 


in poring, uns, (8d. 
5 Figs.) November 13, 1888.—A is the gun, C is the breech 
2p E the crank lever for opening and closing the breech ; 

is a cartridge, and F! is the detonating cap thereof. a is a 
recess provided in the breech-block D. 0 is the (U-shaped firing 
hammer, pivotted at bl in the recess a in such a manner that it 
can turn freely about a horizontal axis. The upper portion of 
the hammer terminates in a pointed pin or striker b?. The 
hammer b is so arranged that its centre of gravity is in a vertical 
line in rear of its pivot, and it has therefore a tendency to fall 
backward until a projection b3 on the shank of the hammer bears 
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against the underside of the breech-block D, as indicated by 
dotted lines, The firing er b is provided with an extension 
b4 forming the short arm of a lever of which the hammer forms, 
as it were, the longarm. A hole }5 is formed in the arm 04 for 
the reception of one end of a cord c by means of which the — 
hammer may be operated. When the cord ¢ is forcibly pull 
the weight of the firing hammer is overcome and the striker b? 
is caused to strike the detonating cap F! of the cartridge F. 
Directly, however, the pull on the cord ¢ is relaxed, the firin; 
hammer b falls back under the action of _ to its origin: 
position, as shown by dotted lines. (Sealed December 10, 1889). 


16,892. T. Nordenfelt, London. ene in 
Electric Firing Mechanism for Bre Guns, 
[8d. 8 Figs.] November 20, 1888.—This invention relates to elec- 
tric firing mechanism adapted to guns provided with breechload- 
ing mechanism of the kind descri' in the specifications No. 
17,351 of 1887, and Nos. 2604 and 5743 of 1888, of patents applied 
for by the present inventor. The breech-block a en with the 
breech of the gun by means of a divided screw thr on its ex- 
terior, and is carried, when wit wn by the ring b that can turn 
for part of a revolution around a stud (not shown) fixed in the 
breech of the gun. The ring b carries the firing contact c. In the 
breech-block is formed a central cavity for the reception of a zinc- 
silver-salammoniac battery contained in an ebonite cylinder d 
enveloped in soft india-rubber d? inclosed in an outer jacket d3 of 








vulcanised fibre. A silver tube e extends from end to end of the 
battery casing. A steel needle passes through the silver tube e. 
There is constant connection between the silver plates of the bat- 
tery and a ring r which is situated at the forward end of the bat- 
tery, whilst connection is maintained between the zinc plates and 
a movable ring or hinged flap / at the rear end of the battery. To 
fire the gun the outer contact rod ¢ is forced inwards by a lanyard 
or other means, so as to force in an inner contact rod m against the 
bevelled portion of the flap 1, which is thereby moved forwards so 
as to operate the needle, to = the plate r into contact with a 
pin q, which is in contact with the electric fuze of the cartridge ; 
the circuit being made complete by the metal of the gun. (Sealed 
December 17, 1889). 


17,540. E. von Skoda, Pilsen, Austria, 
ments in Recoil Brakes for Guns. (8d. 3 Figs.) De- 
cember 1, 1888.—The gun barrel A is freely movable and is guided 
by means of fillets a@ cast on to the sides of the barrel lel to 
its axis, ina —— B which is a with trunnions } and sur- 
rounds the barrel. The barrel A under the action of the recoil 
slides back in the support B, thereby putting in a state of com- 
pression one or more springs which serve to store up during the 
recoil a portion of the power and then—as soon as the momentum 
of the recoiling been absorbed—to move the barrel 


back again into its normal position. This movement is utilised to 
operate the lever C of the breech action (which may be of any 
suitable construction) by striking i 
other suitable manner. 


it projections or in any 
In order to divest the movements of the 





Improve- | to 





barrel of their abrupt nature, there is inserted between the support 
and the barrel, the brake comprising the piston B? working in the 

ped cylinder B! B3, The cylinder B! B3is cast in one piece with 
the support B, and the rod 6! of the piston B? is conn to the 
barrel A. The piston B? is provided on its external surface with 
grooves 67 which run straight or in helical lines of quick pitch, 
and whose cross-sectional area decreases gradually from the rear 
to the front. When the barrel A isin the forward or firing posi- 
tion, the piston B? is situated in the cylinder portion B% which is 
of greater diameter than the piston, and is provided with ribs b8 


for guiding the piston. When the barrel A slides back in the 
support under the action of the recoil, carrying with it the piston 
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B?, the latter moves gradually into the cylinder portion B!, which 
is of the same diameter as the piston, and the aggregate cross- 
sectional area at the step or shoulder 59 of the ays from one 
cylinder portion to the other, which are formed by the grooves b7, 
will decrease gradually as the — moves, and brings to the ste; 
or shoulder smaller and smaller areas of grooves. us there is 
offered to the body of fluid displaced by the piston B? from the 
cylinder piston B!, a cross-sectional area of that gradually 
diminishes as the velocity of the recoiling , and in conse- 
quence the velocity of the piston and the amount of liquid dis- 

laced by it in a unit of time decrease. The liquid in the cylinder 

1 B3 is thus by the action of the brake, subjected to a constant 
pressure. (Accepted October 9, 1889). 


17,634. W. Anderson, London. eae oy in 
Moun and Sighting Ordnance, (8d. 3 Figs.) De- 
cember 3, 1888.—This invention relates especially to the mounting 
of guns in revolving turrets. The gunC is mounted on a carriage 
BB capable of recoiling along a pair of slides A A, the forward 
ends of which are hin to the turret N. The rear ends of the 
slides are attached to and supported by the connecting-rods and 
rams J}, of a pair of hydraulic cylinders J, fixed to the floor of the 
turret. The forward ends of the slides A are curved upwards so as 
to cause the centre lines of their pivot pins A? to pass a the 
centre line of the gun so that the recoil produces no additional 
—— on the elevating cylinders J beyond that momentarily 
ue to the weight of the gun moving to the rear. The carriage 
isin two independent parts B, B, one under each trunnion, 
and in each part is a compressor cylinder Bl in which works a 
hollow ram D. At the commencement of the recoil the water in 
the compressor escapes —— each hollow ram, but as the recoil 
P ds a taper spindle B? fixed to the cylinder cover graduall 
narrows the aperture, and when within a few inches of the end, 
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closes it almost completely, the water being able to make its way 
only through the windage space between the piston head and the 
cylinder. The hollow rams D are attached to the inner faces of 
the slides A and communicate by passages with the rear ends of a 
ana of storage cylinders E in which work water-tight rams F. 

ese cylinders are bolted to the underside of the slides A and are 
extended to receive two sets of disc springs G of sufficient stiffness 
to give the pressure necessary to run out the gun. The water 
from the compressors B!, Bl, passes through the hollow rams D 
into the storage cylinders E, E, and in so doing drives out their 
initial tension given to them sufficient to support the gun when 
run out. The recoil of the gun is taken up partly in compressing 
rams F and further compresses the springs G, which have an 
the storage springs, but chiefly in overcoming the resistance 
opposed to the passage of the water between the side of the aper- 
ture in the end of the recoil ram and the taper spindle. The gun 
is immovably fixed in its carriage and may therefore be trunnion- 
less. The elevation of the gun is accomplished by raising the rear 
ends of the slides by means of the hydraulic cylinders J fixed to the 
floor of the turret. (Accepted Oct 9, 1889). 


MOTORS. 
H. Campbell, New York. Improve- 
to Ammonia es, and 


tus Connected therewith. [ 1 Fig. 
March 5, 1889.—A is a steam boiler containing ammonia solu- 
tion, from — Rng ee ar by heat, Pang a 
vapour passes oi y the pipe © operate the engine (of 
which only the cylinder g is shown), from which the = 
haust ammonia vapour is discha 
O. A pipe J conveys the absorbing liquid (ammonia solution 
partly og ge of its ammonia gas) from the boiler A to the 
reservoir H, where it is cooled by imparting heat to the com- 
bined exhaust vapour and absorbing liquid on their way back into 
the boiler. From the reservoir H the pipe J passes —_ 
reservoir T, where the weak boiler solution is further cool by 
cold water, after which it is discharged at boiler pressure t' 

@ nozzle into the exhaust pipe O. Absorption of a part of the 
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into the exhaust pipe | rela’ 








exhaust ammonia vapour takes place and heat is evolved. The 
combined liquid and exhaust vapour are then cooled by passing 
through absorbers S and S!, which are supplied with cooling 
water, and in which the absorption of the ammonia vapour by the 
weak cool boiler liquid is — The strong ammonia liquor 
is then pumped by the pump P! into a well W, whence it is forced 
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by a feed pump P into the boiler A. A bye-pass or pipe M, with 
a stop valve V2, serves to effect direct communication between 
the boiler A and the exhaust pipe O when required, for the pur- 
pose of relieving the boiler of excessive pressure without necessi- 
tating the use of an ordinary safety valve opening into the atmo- 
sphere. (Sealed July 23, 1889). 

Im- 


13,479. F. D, Owen, Washington, D.C., U.S.A. 

vements in Rotary es. (3a. 5 Figs.) 27, 
889.—The improved rotary engine comprises a steam cylinder 1 
in which works a rotary piston 7 that is formed with a rib or pro- 
jecting part 8, furnished with a packing piece 9 adapted to make 
a contact with the interior of the cylinder. A valve 11, 
having its rounded end 14 forming a hinge joint in a circular 
recess in the side or base 2 of the cylinder, is adapted to vibrate 
in the recess 15 in the base or side 2 of the cylinder in sucha 
manner that when the valve 11 is in the recess 15, its upper 
curved surface will form a continuation of the interior wall of 
the cylinder. The live steam enters by a pipe 17 in the space 
underneath the valve 11, lifts the latter and passes out by an 
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S -epes passage 20 into the cylinder space 16 behind the 
ton rib 8, thereby causing the piston 7 to rotate in the direo- 
jion of the arrow. Meanwhile the steam in the s 10! on the 
other side or in front of the piston rib 8 is being allowed to 
exhaust —- the |_-shaped e 21 formed in the vibrating 
valve 11, and thence out through the hollow pivot 14 of the valve. 
When the rib 8 in its travel comes over the vaive 11, the latter 
affords a free passage to the rib by being pressed into the recess 
15, whilst the rib 8 closes the port 21, cutting off the exhaust. 
Whilst the valve 11 is in the recess 15, the steam supply through 
the passage 20 is cut off, and the steam behind the piston is 
allowed to expand. By providing an addditional compeund valve 
11 on the other side, the engine may be made reversing. (Sealed 
889). 


14,076. H. A, Saat, Bletchley, Bucks. Improve- 
mt. in z. ve Engines. (8d 


en nm . 
7 Figs.) October 1, 1888.—The operation of the engine is as 
follows; A valve jis caused by the action of an eccentric to allow 
of the of a quantity of hydro-carbon which has been forced 
into the air chamber j? from the pressure tank ¢ into a hot tube 
m, where it is vaporised. The piston in moving upwardly draws 
into the vertical engine cylinder b the ky ised charge, together 
with a quantity of air through the valve A, until it arrives at the 
end of its stroke, when the valves A and i are closed, and the mix- 
ture is compressed on the return stroke of the piston. During the 
compression stroke the valve e? is opened by a cam to allow some 
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of the compressed gaseous mixture to enter the tank ¢. A‘ 
about the oe pees of the stroke the valve i is opened to allow 
the compr mixture to communicate with the tube m, and 
to be ignited, thereby impelling the piston to make another upward 
stroke. At the same time, the valve j is operated to allow 
the chamber j? to receive some —_ hydro-carbon from the tank 
e. At the completion of the stroke the exhaust valve g is ned 
80 as to ex the products of combustion during another down- 
ward stroke of the piston, thereby completing one cy<!e of move- 
ments of the engine. An additional vaporiser or superiheater O is 
arranged in the compression chamber f! which communicates with 
+A aed cylinder } by a lateral port b1. (Sealed December 17, 


STEAM BOILERS. 


17,407. R. Tobin, Dublin. Tnprovements in and 
to Steam Genera’ (8d. 3 Figs.) Novenor 














tors. 
29, 1888.—The improved steam generator comprises an outer rhell 
within which are arranged tubes A of large diameter. Within the 
tubes A are arranged smaller tubes B open at both ends. The 
combination of the series of two tubes forms tubular water cham- 
bers C. The hot gases from the furnace grate M rise and circulate 
round the exterior of the tubes A, and pass out at the upper part 
of the smokebox tube B up into the uptake D ; the hot gases also 
passing from the fire to the rear ends of and through the tubes B 
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to the uptake, as indicated by arrows in Fig. 1. In the upper por- 
tion of the chambers C are inserted perforated tubes E, cl at 
their rear ends, and connected exteriorly at their front ends with 
a water supply pipe a. Each of the chambers C is connected by a 
pipe F with a steam chest G, whence the steam is led by a pipe H to 
a superheater I, from which the steam is drawn for use. By means 
of the valves and cocks a and b, each tubular chamber C is 
rendered independent of the others, and the supply of water to 


Fig.1. 
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its perforated tube E can be cut off, thus enabling the generator to 
continue working. In order to be able to reduce the heat without 
drawing the fire, the travelling furnace grate M, which is supported 
on rollers, is adapted to be withdrawn into a closed chamber J 
situated at the side of the boiler shell (Fig. 2). This is effected by 
means of a rack K and pinion L, actuated by a ratchet. The 
entrance to the chamber J is adapted to be closed by means of a 
door P operated by means of a rack Q and pinion R actuated by a 
crank handle. (Sealed December 17, 1889). 


17,802, F. Holt, Spondon, Derby. Improvements 
in or ppating, te the Tubes of Locomotive or 
other Tubular Boilers. (6d. 2 Figs.) December 6, 1888. 
According to this invention each boiler tube b is set in position 
in the tubeplate @ at the firebox end, and with an expanding 
mandrel or other suitable tool the tube b is expanded until it is 
fixed in its hole in the tubeplate as shown at A. There is then 
inserted into the firebox end of the tube a short length of steel or 
iron tube ¢ of such a diameter that it will fit snugly inside the 
boiler tube, as shown at B. The inner or lining tube ¢ when in 
position is next expanded with an expanding tool and so firmly 
secures the tube } in the plate a, as shown at C, thus dispens- 
ing with the ordinary ferrule. By this means the tubes 6 are 
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thoroughly secured in a simple practical manner without injury 
to the tubeplate a, and should the tubes leak afterwards from 
slackness in the plate they are again expanded, thereby obviat- 
ing the rough usage common when the ordinary ferrule is 
driven in by hammer. Instead of employing steel or iron lining 
tubes c, tubes of plumbago or other suitable refractory material 
may be employed and secured in position by fireclay or the like, 
instead of by expansion as above mentioned. The lining tube ¢ 
projects far enough through the tubeplate inside to protect the 
Gans or other tube } from the great heat and consequent rapid de- 
struction, and is bevelled at the inner end cl to a feather edge so 
as to enable the tube-cleaning rod to pass through from the smoke- 
box and without obstruction. The lining tube also prevents the 
excessive evaporation from fracturing the boiler tube just inside 
the tubeplate. (Sealed December 17, 1889). 


CIRCULATING AND HEATING LIQUIDS. 


11,078. J.Gamgee, Wimbledon, Surrey. Improve- 
ments in Pum =e and Liquid Circulating Appa- 
ratus and Rania: rs. (Sd. 4 Figs.) July 31, 1888.—In 
this improved apparatus termed a “ self-feeding lifting high-pres- 
sure thermal ayeen.” the liquid is urder the pressure of a heated 
gaseous cushion against which the entering liquid strikes and 
rebounds, the change of physical state causing a loss of head or 
rapid vertical discharge of the fluids in a vesicular condition. The 
diminished specific gravity of the expanded liquid and the height of 
the pipe determine the velocity of the discharge or the effective- 


ness of the impulse, and so long as the application of heat disturbs 
the equilibrium by ebullition at any temperature due to pressure 
the apparatus will pump gas and liquid. The apparatus shown 
in Fig. 1 comprises a tubular vessel divided into two chambers 
A, Al, of about equal capacity by means of a horizontal diaphragm 
B formed with holes to receive two tubes C, C1, which project in 
— directions and form the sole communication between the 
chambers. The tubular vessel is filled to about one-half its capa- 
city with water or other liquid, and is then hermetically sealed. 
On raising the contents of the vessel to a sufficient temperature 
by the application of heat to the lower chamber A or that contain- 
ing the liquid, the liquid will circulate up through the tube C! into 
the upper chamber A!, whence it will fall back through the tube 
C into the lower chamber A to recommence its ascent up through 
the tube Cl, This circulation of the liquid continues as long as 
sufficient heat is applied to the lower portion of the vessel, and is 
rendered especially violent and effective by the pulsatory action 
of the steam or vapour which is psec f from the liquid and 
collects in the upper chamber A! to form an elastic cushion or 
gaseous spring. In the arrangement shown in Fig. 2, Aland A 
are respectively the upper and lower chambers of a closed tubular 
vessel containing a quantity of water or other liquid. B is the dia- 
phragm, Cl is the discharge pipe, and C is the feed pipe. The 
diaphragm B has an aperture at D to allow of free communication 
between the chambers A and Al. On applying heat to the lower 
portion A of the vessel, an effective circulation of the liquid is set 
up orinduced from the lower chamber A up and out through the 
= Cl, and up through the pipe C into the lower chamber A. 
fhis circulation and the violent movement of the liquid is effec- 
tively promoted by the pulsation of the elastic cushion formed by 
the air, steam, or vapour, which is generated or disengaged from 
the liquid and collects in the upper part of the chamber Al, The 
exit pipe Cl may be caused to deliver into the inlet pipe C, in which 
case the liquid is returned to the vessel and can be u over 
again indefinitely without waste. Or the exit pipe C may 
discharge at any suitable point, whilst the inlet pipe C 
may draw a fresh supply of liquid from any suitable source. 




















In the arrangement of apparatus shown in Fig. 3, the closed 
vessel A is divided into three chambers Al, A2, A? by two hori- 
zontal diaphragms B!, B. The lower chamber A? may consist 
of a single chamber, or it may be formed, as shown, by a 
number of chambers A? closed at bottom, but open at top and 
attached to the lower diaphragm B. From the latter depends into 
each chamber A%, to near the bottom of the same, an inverted 
conical tube Cl, and from each chamber A® there projects an 
upright conical tube C2 which passes up through the middle 
chamber A2, and opens into the upper chamber A! at a short dis- 
tance from the top of the same. The tubes C2 also project some 
distance into the chambers A® so as to allow of the formation of a 
cushion of vapour in the upper part of each chamber A’, The 
feed pipe C opens into the middle chamber A®, but at some dis- 
tance from the upper diaphragm B!, so as to allow of the formation 
of a cushion of vapour in the upper part of the middle chamber 
A®. The formation of a similar cushion of vapour in the upper 
portion of the top chamber A! is effected by causing the dis- 
charge pipe C3 to dip into the said chamber for some distance 
from the top of the same. On applying heat to the lower 
chambers A®, and it may be also to the middle chamber A“, a 
vigorous circulation is established, the liquid being caused to flow 
in at the feed pipe C into the middle chamber A? down through 
the pipes Cl into the bottom chambers A*, up through the pipes 
C2, C3 into the top chamber A!, whence the liquid is ejected up 
through the discharge pipe C3, The circulation is effectively pro- 
moted by the pumping action of the vapour cushions in the several 
chambers. Fig. 4 shows a modification of the last preceding type 
of apparatus. The feed pipe C opens into the upper chamber A! 
whilst the discharge of liquid from the apparatus takes place from 
the middle chamber A? up through the exit pipe C*, which passes 
up through the 4! chamber Al, but does not communicate 
with the same. The lower portion of the exit pipe C3 is formed in 
the shape of a hood to receive the discharge of the pipes C3 from 
the bottom chambers A%, These varios arrangements may be 
used with especial advantage in laundries for drying and heating. 
(Sealed December 17, 1889). 


CONTROLLING ELECTRIC CURRENTS. 


17,568. L. Paris and Scott, Limited, and R, Lau- 
rence, Norwich. Improved Means in Connection 
with Multiple Electric Circuits for Measuring Cur- 

in either of them as desired. [8d. 2 
1888.—The object of this invention is to pro- 


rent 

Figs.) December 1, 
vide in connection with multiple electric circuits diverging from 
one common junction, means whereby the current passing in 
either circuit can be ascertained independently of that flowing in 
the other circuits, without having to interrupt the meeres | of the 


circuits for the purpose, and with the employment of but one 
measuring instrument. Upon an insulating base I? are fixed con- 
ducting segments C, Cl, C? arranged in a circle, and correspond- 
ing with the number of circuits the currents of which are to be 
measured by the one instrument. These segments are connected 
through terminals to the different circuits the currents of which 





are to be measured—such, for instance, as of a dynamo, accumu- 





lators, and lamps. Rotating upon the same axis, but insulated 
from one another, are two plates A, B, one of which, A, makes 
contact with either one of the segments, and the other of which 
B, makes contact with the remaining segments. The plates A, B 
are electrically connected respectively to the contact plate E con- 
nected with the one terminal of the measuring instrument, and to 
the contact plate D in connection with the other terminal of the 
measuring instrument, the connection between D and B being 


igs 
- ay ; 

SHOR SAA Th 

WH ayo wig 


y 


made by the disc and collar D2, By moving round the contact 
plates A, B, by means of the insulated handle H, the current of 
either circuit can be passed through the measuring instrument 
without interfering with the working of the system. S, S! are 
steel discs which form the spring to insure good contact, the pres- 
sure of which is regulated by means of the nuts S*. (Accepted 
October 16, 1889). 


17,718, T. Parker and E. 8S. G. Rees, Wolverhamp- 
ton, Staffs. Improvements in Electric Cut-Outs or 
Circuit Breakers. [6d. 4 Figs.) December 5, 1888.—The 
improved apparatus comprises an electro-magnet A, an armature 
B, aswitch C, anda pores or trigger D, which is operated by the 
armature to release or open the switch. The coil or coils of the 
electro-magnet may be included in the main circuit L or in a shunt 
S across that portion of the circuit in which the electromotive 
force is generated. The armature B is held away from the electro- 
magnet by means of a spring H sufficient to prevent the attraction 
of the armature into contact with or proximity to the poles of the 
electro-magnet until the electromotive force or the density of the 
current exce a certain amount. The armature is provided 
with a projecting part N that comes into coniact with and release 


a 


of 
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the trigger D when the armature is attracted into close proximity 
to the poles of the magnet. The trigger D holds the switch C in a 
position for closing the circuit until the trigger is released, where- 
upon the switch is pulled open by a spring E. The apparatus is so 
arranged that the switch C is not operated by the motion of the 
armature B until almost in contact with the poles of the magnet A, 
when, owing to its momentum and the increased magnetic field, it 
will have gained sufficient power to effectively release the trigger 
D, which then allows the switch to fly off. The circuit having 
thus been broken, the switch is held open by the spring E, but it 
may be closed by hand by means of the bandle G which brings the 
eg ok , into engagement with the projection K, (Accepted October 
16, 1889). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
pe a at the offices of ENGINEERING, 35 and 36, Bedford- 
street, . 





Tue Institute oF Patent AcENnts.—The first qualify- 
ing examination for certificates entitling to admission to 
the Register of Patent Agents, established under the Act 
of 1888, was held, November 18 to 23, by the Institute of 
Patent Agents, under the regulations passed by the 
Institute and approved by the d of Trade, in accord- 
ance with the Register of Patent Agents Rules, 1889. The 
successful candidates were: Mr. Thomas Henry Barron, 
of Huddersfield, and Mr. George Beloe Ellis, of London. 


THE END OF THE FORTY-EIGHTH VOLUME, 
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Francis and: Co, Ltd., ‘Yarrow & Co., London, H ter and Eng lish, Refrigerating and Ice- -Making 
manufacturers of STEAM LAUNCH BUILDERS, ENGINEERS AND MILLWRI MACHINES, 


Portland Cement, 


As supplied to Government, Met. Board of Works, and 
Eddystone ht House. Sold under celebrated Nine 
Elms Brand. blished 1810. Medals : London, 1851; 
Philadelphia, 1876; Paris, 1878; Calcutta, 1883; 
London, 1884. Offices : Vauxhall, London, 8.E. 
Telephone No. 4620. 8191 


Rersby Portland Cement 
; COMPANY. 





MANUFACTURERS OF 
Portland Cement 
Ot the Greatest St d : 
and Lias Cement. Bie Lins Tiydeaulle Lise, Ground Ground 


d Ui und. 
RUGBY, WARWICKSHIRE. 
Worss: New Briton anp NEWBOLD. 1782 


ortland Cement of the Best 


Quality, manufactured by F. 0. BARRON & OO., 
8t. Mildred’s Court, Poultry, E.C., and Falcon 
oF, Works, Rainham, Kent. 


Sukctie aan on Tilvury Dock CEMENT 








& other large Works, 

Me of the Highest “yee rice. 
4 feet: ore 8016 
addres a: BUY i grartend. B01 





E. Bellies & Co., 


G. LupsaM Street WORKS, : hd 
SPECIALITIES}. birmingham 
HIGH-CLASS MARINE ENGINES and BOILERS. 
MACHINERY for TORPEDO BOATS & LAUNCHES. 
FAN ENGINES for Forced Draught and Ventilating. 
OIRCULATING and FEED Pumping Engines, 

ap COMPRESSORS (Patent), and TORPEDO 
ENGINES FOR DRIVING DYNAMOS DIRECT. 





oodhouse and 


UNITED, LIMITED, 
88, Queen Victoria Street, London, E.0. 7843 
The “DIAMOND” OIL FILTER. Prices on application 
See Illustrated Advertisement, page 13. 


(Crompton and Co., Limited, 
IC LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.O. 6812 
‘See Advertisement last week, page 38. 


ej Chnson & stan a Tele egraph 
ENGINEE 


awson 








and ELECTRIO LIGH 
14, Union Court, Old Broad Street, E.C. Works and 
Whart a Chariton, 8.E. 
Makers of se ape &c., for “— lete equipments of 
Oable Factories and Steamers. Electric ht Appa- 
ratus of all kinds. ‘‘ Brockie-Pell” Arc Lamp. 8210 


ALL TYPES 
A Poleby’s Cranes, -,4 203. 


For prices and details apply to 
APPLEBY BROS., 22, WatBRook, Lonvon,  E.C. 
Telegrams : “Millwiight, London.” 8149 


Worthi ngton Pumpin ng 


ENGINE COMPANY, 
158, QUEEN VICTORIA STREET, LONDON, EO. Oo. 
See Illustrated Advertisement last week, page 48. 


TRaDE—‘‘ CREDENDA "—wmarg, 
[he Credenda 
Seamless 


Steel Tube Co., Limited, 


LEDSAM STREET, BIRMINGHAM. 8231 
W. O. STIFF, Managing Director. 











boreal om pared to Contract for 

Screw Steamers having speeds up to thirty miles an 
hour. Paddle Steamers with draughts of 6 inches or 
more. Machinery constructed for ts built abroad. 
“* Zephyr” Spirit Launches. 8233 


team Launch Engines, 
TRIPLE- BOE ar COMPO! , and 

HIGH-PR: All sizes 
COCHRAN AND 0. BIRKENHEAD. 
See page 4. 4749 


‘V osper & Co. have in Stock, 


ready for delivery at short notice, various sized 


LAUNCH ENGINES and a an and several new 
and second-hand STEAM LAUNCHES. 3551 


VOSPER & OO., Engineers, Broad Street, Portsmouth. 
Prorrestt & Son, wrvennoz 
AND LONDON. 

SHIP, YACHT, LAUNCH, BOAT BUILDERS, and 

ENGINEERS. 8023 


See Advertisement, page 25. 














7188 Ree & Paris, Limehouse, 


condon, E., Builders of Hi 
STEAM LAUNCHES, 
wrnae ¥A01 


LAUNCH So 
QUADRUPLE EXPANSION AND COMPOUND 
MACHINERY. 


ingdons Patents. 


SOLE MAKERS: 
SIMPSON, STRICKLAND AND O0., 
Darrmoura, 8. Devon. 
See Advertisement last week, page 30. 


Krnest. Scott & Co, 


NEWCASTLE-ON-TYNE. 8024 
MARINE AND ELECTRICAL ENGINEERS. 
See Illus. Advertisement, page 28. 


Miller, Tupp & Rouse, Steam 


LavncH BUILDERS, HAMMERSMITH, LONDON. 
Illustrated Price J.ists, with Photos., 12 Stamps. 4547 


ocomotive Tank Engines 


designed and constructed _. 
MANNING, WARDLE, AND COMPANY, 
Boyne @ Engine Works, Leeds. 
See their Illuctrated Advertisement, page 55. 


Locomotive Tank. . Engines 


TRAMWAY ENGINES AND OARS. 
Built by the FALCON ENGINE and OAR ——e 
Limited, Loughborough. 
See Ilurtrated Advertisement, page 54. 


illans’ Patent Compound 


ENGINES, for Marine and general pu 
Stock sizes from 6 to 150 I. HP. Special 
Electric Lighting.—W1uLans & Rosinson, Ld., Thames 
Ditton, Surrey. See Advt. last week, page 63. 6479 


GOLD MEDAL—InvEnNTions ExHIBITION—AWARDBED. 


[Pvckham's Patent Suspended 


WEIGHING MACHINES. — EAST FERRY 

ROAD ENGINEERING WORKS COMPANY, Limirzp, 

London, E.-—Hydraulic Cranes, Lifts, Hoists, &. 7992 
See Illus. Advt. last week. page 56. 


G teel Hydraulic Cylinders.— 


HENRY BESSEMER & CO., Limited, 
SHEFFIELD. 
See Advertisement last week, page 26. 


Delta Metal. La 


Strong as Steel. Resists Acids. Forges Hot. 
DELTA METAL O©O., L1p., 110, Cannon 8t., London. 





7676 











2487 








lene rte 








7519 








rhe “Otto 3 Ges Fipgize. 
33,000 § Sold. 


HIGHEST AWARD Inventions Exhibition (GOLD 

MEDAL); GOLD MEDAL Society of Arts Motor 

Trials, 1388 ; GOLD MEDAL, Paris International 
Exhibition, 1889, also :— 

SPECIAL NOTICE. —Crossley’ ‘3s Otto Gas Engine se- 
cured the Highest Award over All Competitors at the 
recent Birmingham Electrical Exhibition. 
Special Engines and Special Quotations for Electric 
ghting, references to 600 of the most recent and Im- 
portant Electric — Installations. Quotations now 
given for Installations on 200 HP. and upwards. In 
connection with the Patent Dowson Economic Gas, 
consumption guaranteed not to exceed 1} Ib. of gas 

coke p or He. sess 9 per hour. 














sca Foundry and 
ENGINEERING COMPANY, 
Railway Plant and General Engineers, 
witches, Crossings, 


Gird ntable, Ws ote: Bi ay 
ers, ipes, Ps, 

Roa wy Engines, Boilers, Cranes. 
men’ MON. vais 


10, BUSH LANE, CANNON ‘STREET, E.O. 


[= Collecting for Chemical |" 


Works, Cement Works, Manure Works, 
Corton MILs, SLAG MANUFACTURING, PaPgrR Miu18, &. 


The “Cyclone” 7m 
IS THE BEST AND CHEAPEST MACHINE. 
No Motive Powz 000 





OVE] 








IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
HYDRAULIO MACHINERY. 


VALVES, ORANES, 
&c. PUMPING MACHINERY. 
HUNTER’S PATENT FLOATING ORANE FOR 


STREAM LAUNCH MACHINERY. 4955 
Boller Tubes, Iron, Steel, and 


MOGENEOUS. 
EDWIN A ewis AND SSRs... 
Wolverhampton. 


[Tubes and Fittings 


Bh tsa or Sm). 


STAFFORDSHIRE, 
And 46, Quzgn Vicroria Street, 


"| james Russell and Sons, - 


OROWN TUBE WORKS, WEDNESBURY. 
London Warehouse : 108, Southwark Street, 8.B. 
Leeds Warehouse: 6, Mark Lane, Briggate. 
Birmingham Warehouse : 114, Colmore Row. 

Price Lists on application. 7 


[ron at and Steel Boiler Tubes, 


eee POLES, -ARTESIAN WELL 

'UBES, OIL LINE OE. 
JAMES EADIE & SONS, CLYDESDALE Tuss WORKS, 
RUTHERGLEN, near GLASGOW. 8071 

















FOR THE BEST AND CHEAPEST 


Sight : Freed Lpbricator 


Send for Prices to the 


EK pre Co., 
Gt. Bridgewater St., 


Manchester. 


7943 


Qteam Cranes to Lift ‘from 
1 to 100 pF. Led Crome noon Boilers, &c. 


Snghiswne vCranebullder, and Boilermakers, 
Motherwell, near Glasgow. 17: 


Decarville’s Patent Portable 


Railway. 8155 
LONDON OFFICE: 7, IDOL LANE, E.C. 


° ? 
Atkinson s Gas ad 
Selected Bo Ree H.M. Government for 
of Parliament. 
BRITISH GAS ENGINE AND ENGINEERING oo, 
ALBION WorKS, MANSFIELD Road, Gosret Oak, N. W. 
Advertisement last week, page 57. 


STANNAH’S HYDRAULIO LIFTS AND CRANES. 


XYhe “Southwark” Variable 


POWER HYDRAULIC CRANES, all sizes; 
1 ton, 3 power, now working with the Hydraulic Pouer 
Co.’s water, may be seen by appointment. Lifts (Hand 
and Steam); ‘‘ Southwark” Lift Gears, 22 sizes ; Patent 
Pendulum Steam Pumps, Hydraulic Fittings, ke. 5915 
J.STANNAH, 20, Southwark Bridge Road, London,S.E. 


40, KING STREET, COVENT GARDEN, W.O. 


homas Kell and Son, Litho- 
Lithography, “ron barat libogr ee 
Dra lng, Hngineering P. eer and Peto 
graphy, &c.—40, King St, Coven Garden, W. CO. 8462 


5, G 
TL. B. Moe & Gon, "eran," 
Mansion House, 


Mise ACHINERY. E.O. 


Bread-Making 


Mechinery. 


Telegrams: 
i LUBRIC, MANCHESTER. : 




















99 | and Paper Mills, and General Enginesrn 





J. & E. HALL, Lrrrep, 
Dartford, Kent; and 23, St. Swithin’s Lane, London. 
See Advertisement last week and next week, 7911 


[["heGeneralEngine&Boilr. Co. 


HatcHaM IRonworss, Lonpon. 7930 
Patent Air Compeessing Engines for High Pressures. 
Torpedo Apparatus of all kinds. High-speed Engines. 








Hatborn, Davey & Qo.,, 


PUMPING MAOHINERY 
For Mines, Water Supply, ns a 
General P 
DAVEY’S DIFFERENTIAL “ENG ENGINES AND HY. 
RAULIO PUMPS. 


HYDRAULIO MACHINERY GENERALLY. 


CaTALOGUBS ON APPLICATION, 8204 
See Illus. Advert: sement, page 89. 
‘HIGHEST AWARD, PARIS, 1878. 5 
ay, | Grete s Emery, 
Emery Cloth, 
Glass Paper. 
MANOHESTER. 


7798 

aurence Paris & Scott, Ltd., 
GOTHIC WORKS, NORWICH, 

Have just received GOLD MEDAL for their 


DYNAMOS AND MOTORS, 


At BIRMINGHAM EXHIBITION, the Highest 
Awards, 8270 


['weddell’ 8 


PL yaraulicRivettin g Machines 


14, DELAHAY STREET, WESTMINSTER, 











LONDON, 8.W. 7828 
[the Patent Corliss E 
and PATENT CORLISS GEAR ENG with 


Improvements by DOUGLAS and GRANT, 


ier Foundry, Kirkcaldy, N.B. engines 
are made Horizontal or Beam, Condensing, Non-OCon- 
densing, and Compound. Also makers Bice Mille 


shi seen eo 
[ee Making and Refrigerating 


On THE LATEST AND Most Economica, Sysrems. 
LIGHTFOOT’S DRY AIR SYSTEM. 
Tuk UNIVERSAL REFRIGERATING & Ick-MAKING MACHINE 

Co., 35, Queen Vv ictoria Street, London, E.C. 8184 


| ({alloways Limited, K 


Manchester, 


or trucked « direct from the premises. 








Have about 50 Boilers 
Ready for Delivery. 


7890 


Telegraph Address: ‘‘GaLLOwAY, MANCHESTER.” 


OH A. Parsons and Co. 


Heaton Works, 





NEWCASTLE, 8258 


ELECTRICAL ENGINEERS AND CONTRACTORS. 










ere Tubes and Fittin ings for 


oF — Teor HYDRAULIC, Hating 











or White Enamelled inside. 












2 SUPPLEMENT | 


ENGINEERING. 


[Dec. 27, 1889. 








oyal Indian Engineering 
COLLEGE, Coopers Hill, Staines. The COURS 

of STUDY is arranged to fit an Engineer for ey 

ment in Europe, India, or the Colonies. About Fifty 
Students will be admitted in September, 1890. For 
Competition, the Secretary of State will offer Six Ap- 
pointments in the Indian Public Works Department, 
and Two in the Indian a Department.—For 
particulars apply to the SECRETARY, o the College. 


City and Guilds of London 


STITUTE. 
TECHNICAL. COLLEGE, FINSBURY. 
LEONARD STREET, CiTy "Roan, E.C. 
SESSION 1889-90. 

A Special Course of EVENING INSTRUCTION for 
Beginners, consisting of TWELVE LECTURES on 
the DIFFERENTIAL AND INTEGRAL CALCULAS 
and its Application to the Practical Problems of 
Mechanical and Electrical amtaoeng, will be De- 
livered by Professor JOHN PERRY, M.E.D.S8c., 
F.R.8., on TUESDAY EVENINGS, from 7.30 to 9, 
beginning on JANUARY 7th, 1890, 

Fee for the Course 68. 

Apprentices under Twenty years of age admitted at 
half the ordinary fee. 

The Syllabus of the Course may be obtained at the 
Technical College, Finsbury, Leonard Street, City 
Road, or at the Office of the Institute, Gresham 

4 


College, 1,0. JOHN WATNEY 
d A’ 
WALTER 8. PRIDEAUX Hon. Secs. 
SILVANUS P. THOMPSON, Principal. 


‘Paranss, ‘Danens, AND TRADE Marks Act, 1883. 


N otice is Hereby Given, that 

JOHN LANG, of Thornesfield House, Wake- 
field, Co. York, has applied for leave to amend the 
Specification of Letters Patent No. 138, of 1879, for 
‘Improvements in the Construction of Wire Ropes.” 

Particulars of the proposed amendment are set forth 
in the Illustrated Official Journal (Patents) issued on 
the 18th December, 1889. 

Any person may give notice (on Form G) at the 
Patent be pone) 25, Southampton Buildings, London, 
w. to the d t, within one 
month fon the date ot the said Journal. 

(Signed) H. READER LACK, 
Comptroller General. 

ABEL & IMRAY, Agents for the Applicant, 28, 

Southampton Buildings, fanton, W.C. T 999 














TENDERS. 





RAMSGATE CORPORATION. 
GAS AND WATER DEPARTMENT. 


The Committee desire 
[lenders for the Supply 
New STEEL BOILER, 
diameter ; Lancashire type. 


Full particulars on application T 934 
WILLIAM A. VALON, Engineer. 


of a 
27 ft. long, 7 ft. in 





CITY OF LIVERPOOL. 
CITY ENGINEER’S DEPARTMENT. 


TENDERS FOR THE SUPPLY OF MATERIALS 
AND EXECUTION OF WORKS. 


The Corporation of Liverpool are prepared to receive 


~ 
enders for the Supply of 
STORES and MATERIALS, and for the EXE- 
CUTION of WORKS as may from time to time be 
ordered during the year ending 81st March, 1891. 
Intending Contractors can obtain further par- 
ticulars, Forms of Tender and Specifi on 


LONDON COUNTY COUNCIL. 


enders are Invited separately 


for the following WORKS, &c. : 
1. SUPPLY and ERECTION of Wrought-iron UN- 
CLIMBABLE FENCING in Victoria Park. 
2, yd and ERECTION of Wrought-iron UN- 
MBABLE FENCING in Myatt’s Fields, 
Geneered ll. 
3. SUPPLY and ERECTION of Wrought-iron UN- 
_— FENCING in Ravenscourt Park, 


Cc. 
4. SUPPLY of Wrought-iron HURDLES, &c., at 
Eel Brook Common, &c. 

Persons Tendering will be required to declare in 
their Tender that they pay such rates of wages, and 
observe such hours of labour as are generally accepted 
as fair in their trade. 

Persons desirous to submit Tenders may obtain 
copies of the Specifications, Forms of Tender, and 
other particulars, on personal application at the Office 
of the Architect of the Council, at Spring Gardens, 
during office hours, from Wednesday, 1st January, 
until Saturday, the 11th day of January, 1890. The 
Tenders, which must be on the Form supplied from 
this Office, and be addressed to ‘‘The Clerk of the 
Council,” and endorsed as nained above, are to be de- 
livered at the Office before Two o’clock on the last- 
mentioned day, and no Tender will be received after 
that hour. Any Tender which is not fully filled up in 
every particular will be rejec’ 

The Council does not bind itself to accept the lowest 
or any Tender. 

H. DE LA HOOKE, Clerk of the Couneil. 
Spring Gardens, 8.W., 24th December, 1889. U9 


HANGO HARBOUR WORKS, FINLAND. 


stimates Wanted, by the 


Finnish Government Works, for DELIVERY 
of a SWINGING IRON CRANE, to work by hand, 
and capable of lifting 30,000 kilograms. Estimates, 
marked ‘'Estimate for Swinging Crane for Hangi 
Harbour, to bear 30,000 kilograms,” must be delivered 
to the undersigned not later than 28th February, 1890. 

Replies to estimates will be given during May 
month, 1890, and delivery ought to be effected during 
November of same year. Drawings, showing the 
principal dimensions of the Crane, and the desired 
arrangement of same, will be sent free to offerers on 
application to the undersigned, from whom further 
particulars as to terms of delivery may be obtained. 

WERNER LINDBERG, C.E., Chief Engineer, 
Hangé Harbour Works, Hangi, Finland. 
_ Hang, 6th December, 1889. T 940 








APPOINTMENTS OPEN. 


W anted, Engineer’s Manager 


(for Establishment in Yorkshire employ ing 
about 60 Cue thoroughly acquainted with engines, 
millwrighting, and ironfounding.—State age, quali- 
fications, salary, and references, to T 993, Offices of 
ENGINEERING. T 


Wanted, ‘at Once, Two or 


Three Good Smart DRAUGHTSMEN ex- 
perienced in hydraulic work.—Apply by letter, giving 
particulars of experience, and stating age, wages re- 

uired, &c., to THE HYDRAULIC ENGINEERING 
0., Lid., Chester. U2 


Wanted, Draughtsman, Re- 


sponsible, and with special experience in 
Boiler Feed Pumps, Fan Engines, and similar light 
class of work.—Fullest particulars, references, and 
salary required, to U 8, Offices of ENGINEERING. U8 


Wanted, Draughtsman for a 


MACHINE TOOL WORKS near a 
State age, experience, and salary expected, to Bi 
B. Wuee.er, Adv ertising Agent, Manch 














application in writing, enclosing business card, ad- 
dressed to ‘‘ The City Engineer, Liverpool, W.” 


By Order, 
GEORGE J. ATKINSON, Town Clerk. 
Municipal Buildings, Liverpool, W., 
18th December, 1889. 


BOROUGH OF BRIGHTON. 
TO CONTRACTORS AND OTHERS. 





T 975 


Notice is Hereby Given, that the Town Council will 
receive 


[lenders from such Persons as 


may be willing to enter into a Contract for 

the SUPPLY of 3000 Tons of LUMPS, SPALLS, or 
CHIPPINGS of GUERNSEY GRANITE, HARD 
LIMESTONE, and WHINSTONE, or other Hard 
Stone suitable for breaking up for road macadam. 

The Specification and Forms ef Tender may be 
obtained at the Office of the Borough Surveyor, Mr. 
Fraxcis J. C, May, C.E., at the Town Hall, Brighton. 

Sealed Tenders, addressed to the Works Committee, 
and endorsed ‘' Tender for Macadam Spalls,” must be 
left at my Office, at the Town Hall, before Four 
o’elock in the Afternoon, on Thursday, 16th January, 
I 


Power is reserved to reject the lowest or any 


Tender. 
FRANCIS J. TILLSTONE, Town Clerk. 
Town Hall, Brighton, 
19th ‘December, 1889. T 997 


SALE OF OLD RAILS. 


Tons of Old Worn Iron 


6000 RAILS are offered FOR SALE by 


the Swedish Government Railways. These Rails, made 
of English iron, weigh about 30 kilos. per metre, of 
flange or Vignolle section, mostly 6.4 metres in length, 
but some = in shorter lengths. The Rails 
will be delivered to the buyer, free in railway trucks, 
at the Harbour of Vartans Station, near Stockholm. 
The lot purchased must be paid for and removed 
before the ist July, 1890. Payment for the Rails shall 
be made by the buyer in cash before the delivery of 
each lot, in addition to which the buyer shall deposit 
with the Royal Administration, as a security for the 
fulfilment of contract, ere securities to the 
amount of 10 per cent. of the rails purchased upon 
signing the contract. Sealed Tenders for the whole 

of these Rails, stating price per 1000 kilos., 
will be received by the Royal —. Administration at 


Stockholm up to 2nd Jan 
The successful a i ns notice not later 
: STATE ADMINISTRATION. 
T 720 


than the 7th Jan 
ROYA 
Stockholm, November, 1889, 








[wo Gentlemen, ies ee 

in Rapid Railway Surveying over new country. 
—Written applications, stating age, particulars of 
experience, and salary required, to F. H. CHEESE- 
WRIGHT, Consulting Engineer, British Imperial East 
Africa Co., 2, Pall Mall East, 8.W. U1 


Wanted, an Energetic and 


Intelligent GENTLEMAN, acquainted with 
electrical matters, to take the management of a new 
business under a Company ; must be a good organiser. 
—Apply, T. C., care of Mann & Tay.or, Solicitors, 
London and County Bank Chambers, New Cael a 


Street. 
anted, Outside Foreman 


over ENGINEERS, —_ to Marine and Gene- 
ral v work, k.—Address, NEWAL L & CO., Bristol. U6 


Te Fitters, ‘Turners, Smiths, 


and PATTERN MAKERS. —Immediate and 
manent EMPLOYMENT at the full London stan ad 
wages, for first-class men in the above trades, — 
Apply to Messrs. A. RANSOME & CO., Stanley Works, 
King’s Road, Chelsea, S.W. U7 


Patent Agent’s Assistant.— 
A Fellow of the Institute REQUIRES AS- 
SISTANT accustomed to draft specifications, make 
searches, &. Knowledge of French essential and 
German desirable. — Apply by letter, stating ex- 
perience, salary asked, &c., to PATENT AGENT, care 
: _— Everett, 134, ‘Salisbury Square, car. 
8 


Ag gents Wanted, to push First- 


class “yo agg OILs commanding a large 
and successful 


com ion.—-Address, 
Box 22, Post Office, Liverpool. 8110 




















SITUATIONS WANTED. 


T° Machine Makers and Ex- 


PORTERS.—GENTLEMAN, at present Secretary 
and Chef de Bureau to an Engineering Co., WANTS 
to CHANGE his POSITION by the end of this year; 
extensive experience in all classes of machinery, in- 
cluding textile. Good buyer and seller. Perfect 
English, French, German, — » and Italian 
Correspondent ; book-keeper ; rthand writer, and 
Draughtsman. Fxceptional testimonials from English 
firms for the last 17 years.—Please address, T 790, 

ices of ENGINEERING, T 790 








Blast Furnace Manager Seeks 


RE-ENGAGEMENT; thoroughly practical, 
accustomed to both Basic and Hematite ‘<> Un- 
exceptional references. — Address, T 976, 0 ffices of 
ENGINEERING. T 976 


Fo Sale, on Hire Purchase. 


—MACHINERY of all comeins is su 

= deferred payments by ROW TOOT and 
CO., Engineers, 153, Fenchurch berect, teen E. 6. 

Write for Circular. New and Second-hand. 820; 





f[ tansvaal — Advertiser i is De- 


SIROUS of REPRESENTING influential FIRMS 
in iron goods and machinery and on materials, 
who would be prepared if necessary to keep stock in 
Johannesburg, for mining and general markets. A 
large and profitable trade to be done.—Address, in 
first instance, G., care of S. Pattison, 36, Monkwell 
Street, E.C. T910 


anted, Firms Requiring 
Representative for the Halifax or Bradford 

district ; thoroughly experienced in the tool repairing, 
engineering, and iron and steel trades; of great 
influence andlarge connection amongst engineers.— 
Address, REPRESENTATIVE, Heath Post Office, 
Halifax. T 982 


Wanted, to Place Well- 


educated YOUTH in good Mechanical En- 
gineering Works in Liverpool, Manchester, or Glasgow. 
Would pay small premium.—Address, X. Y., care of 
Eason & Son, Limited, Advertising Agents, ne, 
6 











PARTNERSHIPS. 


heatley Kirk, Price, and 


GOULTY Mies ”1860), MECHANICAL 
nd ELECTRICAL VALUERS, AUCTIONEERS, and 
ARBITRATORS, Albert rt Chambers, Albert 8q., Man- 
chester; and 52, “Queen Victoria Street, London, E.C. 
Telegraphic Addresses : 
Manchester Office, INpicator. London Office, INDICES. 


ee ee eee 


ractical engineers) desirous of entering esta 











Ro Sale, Hand and Sicam 


Power Horizontal STEERING GEAR, with 
seep emote Saag wheel, &c., complete ; suitable 
for steamer 2000 to 3000 tons ; equal to new ; originally 
cost £250. Will be sold a bargain. —Aprly, 

REID & CO., 45, Fenchurch Street, London. ay 958 


Ke Sale, quite New, Ready 


for Praesens delivery, two tit A Surface- 
condensing MARINE ENGINES; cylinders 11 in. 
and 22in. by 16 in. stroke ; complete with gun-metal 
stern tubes and shafting ; constructed to B.0o.T. rules, 
and highly finished.—A. &. MUMFORD, Culver Street 
Iron Works, Colchester. T 958 


Fo Sale, owing to death, 


IRONFOUNDRY and ENGINEERING WORKS 
in small town; Eastern Counties. In same family 
86 years. Plant, &c., about £1200. Freehold can be 
had if desired. Valuable connection.—(2570). S. 8 
BROMHEAD, 97, Newgate Street, E.C. T 998 

No. 80, 


be Sold, Cheap, 


0 
T 1} yard SIDE - END TIP wae Bit. 
gauge ; in good condition. ao © BTREE 
ROTHERS, Oxenhope, near Keighley. T 419 


be Sold, One ‘“Whitaker’s” 


oO 
T STEAM NAVVY; in first-class condition, 
peving only — a few months. Bought new 
leted.—Apply, CRABTREE 
BROTHERS Pc Me eg near Keighley. 


Hydraulic Press and Pumps, 


in good working order, FOR SALE; ram, 
11 in. di ter and 2} ft. stroke ; pumps, 4} in. stroke. 























blishea egineatinn concerns, are invited to 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit such. 


—Apply to W. F. DENNIS & CO., 11, Billiter Street, 
E.C. T8413 





are given and required.—WHEATLEY KIRK, PRIOE, 
and GOULTY, 52, Queen Victoria Street, London, E.O., 
and Albert Square, Manchester. 


Fingineering Firms of Good 





V ery Fine Model Locomotive 
FOR SALE, cheap, 3 ft. 6 in. long. Suit 
gentleman’s grounds. Very powerful. £75; worth 
double.—G. NORTH, 2, Marlborough Place, Brighton. 
948 





REPUTE, open to admit partners or desi 
of selling outright, are requested to communicate 
with the undersigned, who have numbers of clients 
open for such.— WHEATLEY KIRK, PRICE, and 
GOULTY, 52, Queen Victoria Street, London, E.O., and 
Albert t Square, M 7787 





PUBLICATIONS. 
“EL INGENIERO Y FERRETERO ESPANOL.” 








outh America, Mexico,Spain. 


The only Journal seleted in Sensi mA oted to 

Engineering, Machinery, and Hardware Trades. 
Subscriptions and ‘ dvertisements to— 7963 
©. J. FOX & CO., 41, Eastcheap. 


Just menor most useful List extant, 


CALVERT’S 
CATALOGUE of BOOKS 


ON 
PRACTICAL SCIENCE; 


With Recent APPENDIX OF NEW Books. 





Over 150 closely-printed pages of Works relating to 
the Arts, Trades, Manufactures, General Industrial 
Pursuits, and Education ; to which is added a List of 
Drawing Instruments. Price 6d., by post 74d 


JOHN CALVERT, Publisher & Bookseller, 
Gt. JACKSON STREET, MANCHESTER. 


(Xx Railway Engineers. — 
“THE RAILWAY PRESS” (and its Popular 
Edition of the ‘‘Ramway Hrratp”) have a larger 
circulation several times over than all other — 
papers B put together. Certified sales, 45,000 weekly. 
ished every Friday, price 4d. —Publishing Office : 

87, Southampton Buildings, Chancery Lane, as 

4 


A Guide to Patent Law and 

REGISTRATION. Price Threepence.—HORN 
AND SON, British and Foreign Patent Offices, next to 
Somerset House, 151, Strand, London. 7944 














WANTED, &c. 
anted, 15-ton Steam Port- 


able CRANE, 4 ft. 83 in. gauges.—Full par- 
ticulars and lowest price to T 925, Offices of vo 
NEERING. 


Lpeigen or Wells’ ahh _ 


WANTED, either of these, Second-hand, com- 
plete.—Lowest price to T 899, Offices of ENGINEERING. 


Hard Fire Extinguisher.— 

LICENCEES or PURCHASERS WANTED for 
the English Patent No. 10,169.—Address, V sage care 
of RupoLF Mossr, Cologne. T 994 


anted, 














in Exchange for 
Hydraulic Rivetting or Flanging Plant, One 
SEMI-PORTABLE BOILER 


25 HP. or 30 HP. and 
ENGINE, with Automatic Cut-off and all modern 
arrangements ; must be new or in very good con- 
dition. —Apply, HENRY BERRY & CO., — 
Works, Hunslet, Leeds. 


FOR SALE. 


G crewing Machines. — Spe- 
ciality to screw }-in. to 2-in, bolts and nuts, 
and }-in. toein, tubes ; complete 
references. — SOUTHGAT 
Limited, New Southgate. 











£75 ; numerous 


x INEERING O., 
8264 





Wire Rope and Strand Ma- 


CHINERY, in good condition, FOR SALE. 
Nine 6-bobbin and One 12-bobbin HORIZONTAL MA- 
CHINES, with accessories.—Apply to W. F. DENNIS 
and CO., ul, Billiter Street, E.C. T 844 


anks. — Fifteen Wrought- 


iron CIRCULAR TANKS, in good condition, 
FOR SALE. Sizes: 6 ft. and 7 ft. diameter and from 
8 ft. to 4 ft. deep.— pPly to W. F. DENNIS & CO., 
11, Billiter Street, E.C. T 714 


teel Rules.—Every descri 
tion of RULES and MEASURING STAFFS up 
to 20 ft. long, on approval.—Send for Reduced Price 
List to A. E. B. CALVERT, 69, Sackville Street, a 
15 


chester. 
oilers! Boilers!! Boilers !!! 


The Largest Stock in London of Cornish 

or Vertical Boilers for Sale or Hire, from 2 to 30 horse- 
wer.—F’, BONE, South London Boiler Works, Long 

e, er Boilers repaired by practical men 
only. 8190 


100™2 Machine Tools,comprising 


a ge Planers, Shapers, ae, 
&e., READY yOR D IVERY.—For Detailed L 
apply, SCOTT BROS., alto gous 


A*4 quith’s Patent Radial 
oo? ey epee unequalled by any 
machine made. All sizes in stock from 8 ft. to 4 ft. 
9 in. es = supplied to all the agar ge dock- 
— d prin pal engineers in Great Britain. 
yers “sho ld see this before purchasing any other. 

Various tools in stock eee Af delivery. 
W. ASQUITH, Highroad Well Works, Halifax. R618 


Fractory for Sale or to Let, in 


Derby; four acres and upwards on canal side 
and high road.—Apply, C. R. EDDOWES, St. Mary’s 
Gate, Derby. T 672 


River and Road Frontages 


at Vauxhall (close to Nine Elms Goods Depdt). 
—Exceptional FREEHOLD SITES for WATERSIDE 
WAREHOUSES and MAN UFACTURING PREMISES, 
with unusual advantages as to light and access.— 
Plans ms particulars of FAREBROTHER, ELLIS, 
CLARK, & CO., Land Agents and. Surveyors, 29, 
Fleet ‘treet, London, | EC ‘T 992 


PHG@NIX RAILWAY WHEEL, TIRE AND AXLE 
WORKS, ROTH 


hese Well kucwea  Wiechold 


WORKS, where an extensive business was 
formerly carried on for many years, are FOR SALE 
by Private Contract, or TO LET. 

For particulars apply to Messrs. OWEN & DYSON, 
Rotherham ; or to Messrs. SAUNDERS, NICHOL: 
SON & REEDER, Wath-upon-Dearne, near Rother- 


m. 

If not sold or let by the 1st February next, the 
BESSEMER PLANT, as 8 under, will be FOR SALE by 
Private Contract, viz. 

One Pair 3} tons Giavestenn with centre, and two 
Lifting —. —— — Accumulators, and all 


necessary 
{oo wing ene and Two Cupolas, with 























One Pair 
Hydraulic Lift. 

One Horizontal Engine, about 1 ft. 6 in. diameter 
and 3 ft. stroke, with Boiler and One Schiele’s Fan, 
4 ft. diameter. T 917 


kK Sale, at Ellesmere Port, 


on the River Mersey, in close proximity to the 
Manchester Ship Canal, with a frontage to the Shrop- 
shire Union Canal on one side and the sidings of the 
L. & N. W. and . Joint Railways on other, 
and about 8 miles by water from the Liverpool landing 





or other works.—For price and 





plate’ o about 8 acres of LAND, highly yore oan for tin 


T 906, Offices of ENGINERRING. 





Dec. 27, 1889.] 


ENGINEERING. 






[SUPPLEMENT 3 








be Sold or Let, The Ditton 


7" 

BROOK IRONWORKS, situated close to the 
Ditton Junction poe: < = — and North- 
Western Railway, and on the River Mersey. 

The Works yen boy :—Six Blast Furnaces with 
Boilers, Stoves, Blowing Engines, and all other 
necesmasy appeences for producing 2000 tons of pig 
iron weekly. 

: The Works stand on land of about 57 acres in 
extent, leasehold from the Earl of Derby, and 
part freehold. The land can be divided. There are 
ample sidings for the conduct of the business, and 
oor aa connections with the London and North- 
Western and Cheshire Lines Railways. The land is 
intersected by the Ditton Brook, navigable for flats 
and barges at high-water, and there is a Wharf on the 
River Mersey, with steam cranes for loading and dis- 
charging vessels. This property, as a site requiring 
cheap carriage of heavy materials, has advantages 
probably superior to any other position on the River 
Mersey. The direct connection with the London and 
North-Western and the Cheshire Lines Railways give 
it communication with all parts of the Kingdom, and 
the wharf affords facilities for a very large trade by 
water. The greater part of the produce of the Works, 
when in operation, was hematite pig iron, made from 
ores arriving by sea, which was sent to Sheffield and 
other places to be converted into steel, and largely 
brought back to the Mersey for shipment or for ship- 
building. It is manifest that great profit would result 
from completing the manufacture of steel on the spot. 

Further particulars on application to Mr. HENRY 

BRUNNER, Ditton Ironworks, Ditton, ee 


Fe Sale, Engineering Works 
and FOUNDRY, Freehold, very cheap; com- 
plete Plant and Machinery ; first-class opening.—Im- 
mediate application to 7898, Offices of ee. 








DISMANTLING SUND IRON WORKS, MELKSHAM 


(WILTS). 

or Sale, Cheap, Three Cyl. 
Egg-ended Boilers, 35 ft. by 6 ft. 6in.: Four 

Cyl. Boilers, 15 ft. by 3ft. ; two tubes, 40 ft. long, 6 ft. 
diameter; One ditto, 15 ft. by 4 ft. 6in.; Pair Hori- 
zontal Engines, 12 in. cylinders, 24in. stroke; One 
21 ton Truck Weighing Machine; One 7 ft. Trolley ; 
ditto Bed-plate, 6 ft. square; One 15 cwt. Platform 
ditto; One Wrought-iron Girder Railway Bridge, 
crossing canal 60 ft. by 14ft. ; large quantity new and 
second-hand Stourbridge Fire-brick Lumps, suitable 
for lime, brick or coke burners.—Further particulars 
on application to THOS. W. WARD, Fitzalan Cham- 
bers, Bheffield, or ForEMAN, at Works. T 978 


i ocomotive Tank Engines 

always in stock or progress.—HUDSWELL, 
CLARKE and CO., Railway Foundry, Leeds, Sole 
Makers of RODGERS’ PATENT WROUGHT-IRON 
PULLEYS. See Illus. Advt., page 54. 647 


(lank Locomotives, 4 or 6 


wheels coupled. Specification and workman- 








ship equal to Main Line rr ply to R. & W. 
HAWTHORN, LESLIE & CO., Ltd., Engineers, New- 
castle-on-Tyne. See Advt., page 55. 7792 





I ocomotive Tank Engines for 

Main Line Traffic, Short Line, Collieries, Con- 
tractors, Iron Works, Manufactories, &., from a 
superior specification, equal to their first-class Railway 
Engines, and specially adapted to sharp curves and 
heavy gradients, may always be had at short notice 
from Messrs. B K, HAWTHORN & CO., Loco- 
motive, Marine and Stationary Engine Works, Gates- 
head-on-Tyne. 1524 





Fiagizes for Yachts, Tugs, or 
LAUNCHES. 
The following Engines are in STOCK, and in WORK, 
and can be delivered promptly :— 
4 in, diam. by 4 in. stroke, single cylinder. 


4in. ,, by5in. ,, doublecyl., Admiralty pattern 
43 in. , by5 in. ” ” ” ” 

in. ” by 6 in. ” ” ” ” 
Sin. ,, byl0in. ,, ” ” ” 





ompound Surface - Conden- 


SING ENGINES. 
4 in. and 7 in. diam. by 5 in. stroke, Admiralty pattern. 


64in. 4, ID. 45 by 6in. ,, 
7in. ,, 1l4in. ,, byS8in. ,, 
Shin. ,, 15in. ,, byl0in. ,, 
llin. ,, 22in. ,, by16in. ,, 
All the above are of the very best material and work- 
manship, nicely finished 


Full particulars and prices on application. 


A G. Mumford, CulverStreet, 


COLCHESTER. 6964 


[punch Engines for Sale.— 


The following High-Pressure Launch Engines 
are in hand, and could be delivered on short notice :— 
SINGLE-CYLINDER ENGINES — 





3} in, diameter, 3} in. stroke 
4} ” 45 ” 
5 ” 5 ” 
6 ” 6 ” 
ll 


10 ’ 
DovusB.E-CYLINDER ENGINES— = 
3} in. diameter, 5 in. stroke 


4 » 5 » 
5 ” 6 ” 
6 ” 7 ” 
65 ” 6 ” 
6h ” 7 ” 
8 ” 9 


12 ‘a ae 
The sizes 4} in. and 6g in. diameter are Admiralt 


terns, 

COMPOUND SURFACE-CONDENSING ENGINES, 
suitable for Launches, Yachts, Trawlers, Tugs, 
Lighters, or Small Cargo Vessels. 

6 in. and 12 in. diameter, 7 in. stroke 


” 14 ” 8 ” 
10 ” 20 ” 12 ” 
ll 5, 22 ” = ” 


” ” 8 ” 

All the Compound Engines are fitted with Payton and 
Wilson’s Patent Circular Balanced and Double-ported 
Slide Valves, and the larger one is also fitted with Joy’s 
Patent Valve Gear. 

Apply, ALEX. WILSON & CO., Engineers, Vauxhall 
Ironworks, Wandsworth Road, London, 8. W. 6162 





MESSRS. WHITTAKER’S BOOKS. 


Szconp Eprrion, Revised and Enlarged, Crown 8vo, 7s. 6d. 


The Working and Man 


agement of an English 


RAILWAY. By GEORGE FINDLAY, Lieut.-Col. Engineer and Railway Volunteer Staff Corps, Assoc. 
Inst. C.E., General Manager of the London and North-Western Railway. With numerous Illustrations. 


“‘ This is a delightful book.”—. ineer. 
‘* A very interesting work throughout. . . . 
upon ‘ Management.’ ”—Railway Engineer. 


The Telephone. 


By W. 


To all railway shareholders we commend the chapter 


H. Preece, F.R.S., and 


J. MAIER, Ph. D. With Appendix, Tables, and Full iadex, and 290 Illustrations. 12s. 6d. 


Mr. Roruen, the greatest authority on T 


tes :—“ Your book is the most 





Pp on the t, wri 
complete work on the subject which has as yet appeared ; it is, and will be fora 


long time to come, the book 


NEW VOLUME OF THE SPECIALISTS’ SERIES. 


of reference for the profession.” 
ydraulic Motors: Tu 


rbines and Pressure En- 





H GINES. For the use of Engineers, Manuf 
With numerous Illustrations. Crown 8vo, 14s. 


ers, and Student 


By G. R. BODMER, A. M. Inst. 0.E. 


**It is the best English work upon the subject.”—Butlder. 
With numerous Illustrations. Wide Crown 8vo, 5s. 
Electrical Engineering in our Homes and Work- 
SHOPS. A Practical Treatise on Auxiliary Electrical Apparatus. By SIDNEY F. WALKER, M.LE.E., 


A. M. Inst. C.E. 


‘“‘The work is eminently a practical one, and it is deserving of considerable praise.” —Electrical Review. 


**This is just the work to — 
electrical engineering of practical life, 


n 
O tical Handbook on Heat Engines. 
SeconD EDITION, with Additions, 6s. 


It is the connecting link between the electricity of the schools and the 
whether industrial or domestic.”— Machinery Market. 


the Conversion of Heat into Work. A Prac- 
By WILLIAM ANDERSON, M. Inst. C.E. With 61 Illustrations. 


‘* We have no hesitation in saying there are young engineers—and a good many old engineers, too—who 
can read this book, not only with profit, but pleasure ; and this is more than can be said of most works on 


heat.”— Engineer. 


Wide Crown 8vo, 4s. 


Practical lronfounding. By the Author of ‘‘Pattern 


Making,” &c. 


Illustrated with over 100 Engravin 


8. 
‘* Every pupil and apprentice would find it, we think, an assistance to obtaining a thorough knowledge 


of his work. 
for practical men.”—Industries. 


London: WHITTAKER & CO., Paternoster Square. 


he book, however, is not intended merely for the student, but contains much useful information 


8284 








** ENGINEERING SERIES.” 
Demy Quarto, Price 30s., cloth, with 900 pp. and 
833 Figures. 


Pyectric Illumination: Vol. I. 


By CONRAD W. COOKE, JAMES DREDGE, 
M. F. O’REILLY, SILVANUS P. THOMPSON, and 
H. VIVAREZ. 

Edited by JAMES DREDGE. 

(Chiefly compiled from ENGINEERING.) 
With Lists and Abstracts of the Specifications de- 
posited at the Patent Office having reference to 
Electric Lighting. Prepared by W. LLOYD WISE. 


Demy Quarto, Price 30s., cloth, with 900 pp. and 
about 1500 Figures. 


lectric Illumination: Vol. II. 


By JAMES DREDGE, Dr. M. F. O'REILLY, 
and H. VIVAREZ. 
Edited by JAMES DREDGE. 

This Volume contains: I. Electrical Measurement. 
II. Photometry. III. Dynamometres. IV. Recent 
Dynamos and Lamps. (Partly compiled from EN@- 
NEERING.) With an APPENDIX compiled by W. 
LLOYD WISE, Member of Council of the Institute of 
Patent Agents, containing Profusely Illustrated Ab- 
stracts of Specifications of all Patents granted in this 
country from January, 187%, to June, 1882, and having 
reference to Electrical matters. 


‘“*ENGINEERING SERIES.” 
In Two Volumes, Half Morocco, Price £3, Imperial 4to. 


Illustrated by 176 Plates and 295 Engravings in the 
‘ext. 
Recent Practice in Marine 
ENGINEERING. 
By WILLIAM H. MAW. (Partially reprinted from 
ENGINEERING.) 
Comprises descriptions of all the leading types of 
Marine Engines constructed during the past ten years, 
together with illustrated accounts of other Machinery, 
such as Dredging Plant, Engines for Rope and Chain 
Haulage, &c. 
Now Ready, Royal 8vo., bound in cloth, profusely 
Illustrated, Price £1 11s. 6d. (postage 1s. 2d.) 


he Metallurgy of Silver, 


GOLD AND MERCURY IN THE UNITED 
: STATES.—Vot. I. Sinver. 
Showing the latest practice pursued in American 
Metallurgical Establishments. 

By THOS. EGLESTON, LL.D., 
Professor in School of Mines, Columbia College, 
New York. 

VoL. II. ON GOLD AND MERCURY WILL SHORTLY APPEAR. 


Price 3s., cloth. 
M etric Measures and their 


ENGLISH EQUIVALENTS, 
By G. M. BORNS. 














Price 2s., Crown 4to, with numerous Illustrations. 


[the Autobiography ofa White- 


HEAD TORPEDO, by “Guns.” 





Now Ready, Price 12s. 6d., Royal 8vo, bound in cloth 
with numerous Illustrations, 
ubmarine Mining. By 
Lieut.-Colonel BUCKNILL, R.E. 
Reprinted from ENGINEERING. 





Large Imperial Quarto, Price £2 12s. 6d. 


[the Pennsylvania Railroad : 


its Organisation, Construction, and Management ; 
with Folding Map, Eighty-two Plates, 100 Engray- 
ings in Text, and 125 Tables. 
By JAMES DREDGE. 


Now Ready, with numerous Plates and other Illus- 
trations, Crown 4to, bound in cloth, Price 5s. 


A Treatise upon Cable or 


ROPE TRACTION as applied to the Working 
of Street and other Railways. 


Revised and enlarged from ENGINEERING. 
By J. BUCKNALL SMITH, C.E. 








Imperial 4to. Price 5s. in paper covers, cloth 7s. 
[the Petroleum Industry of 
SOUTHERN RUSSIA. 

By CHARLES MARVIN. 


Author of ‘‘ The Russians at Merv and Herat,” ‘‘ Re- 
connoitring Central Asia,” ‘‘The Russian Campaign 
against the Turcomans,” &c, 





Imperial 4to, in half-morocco, price £5; Illustrated 
by numerous Woodcuts and 60 full-page Lithographs 
and Artotypes. 


A History of the St. Louis 


BRIDGE, containing a Full Account of every 
step in its Construction and Erection, and including 
the Theory of the Ribbed Arch, and the Tests of Ma- 
terials. By C. M. WOODWARD, Thayer Professor of 
Mathematics and Applied Mechanics, and Dean of the 
Polytechnic School of Washington University. 

G. J. Jones & Co., St. Louis, U.S.A. 





SCIENTIFIC PUBLICATIONS. 


WRINKLES & RECIPES FOR ENGINEERS 

FITZGERALD'S BOSTON MACHINIST .- - 

PRAY’S TWENTY YEARS WITH THE 
INDICATOR, 2 Vols. - ° - - 

CHORDAL’S LETTERS, EXTRACTS FROM - 
Joun Witty & Sons, New Yor«. 


Gor wo 
en cam 


. 
J 





THE ABOVE WORKS ARE PUBLISHED AT THE 


Orrices or “ENGINEERING,” 35 & 36, Beprorp STREET, STRAND, 


W.C. 








ugs—Screw and Paddle— 
of all sizes, FOR SALE or CHARTER, 
JOSEPH CONSTANT, 
6, FancuurcH Strset, Lonpon, E.C. 8234 


N ew Tramway Engines for 
-\ SALE.—Two Powerful ENGINES, 4 ft. gauge; 
cylinders, 10 in. by 15 in. ; four wheels, 3 ft. diam. ; 
weight, working order, 15 tons; can be altered for 
4 ft. 83 in. gauge. 

One COMPOUND ENGINE, 4 ft. 8} in. gauge; 
cylinders, 8 in, and 14 in. by 12 in. ; four wheels, 2 ft. 
: ea diam, ; air condenser; weight, working order, 

ns. 

e Wilkinson ENGINE, 4ft. 8} in. gauge ; cylinders, 
64in. by 9in.; wheels, 2 ft. 34 in. diam. ; weight, 
working order, 8 tons. 

All of best materials and workmanship, and pro- 
vided with Board of Trade requirements. 

Apply to BLACK, HAWTHORN & CO., Cait 
on-Tyne, 1 








MISCELLANEOUS. 


Mechanical Boiler Cleaner 


(Hotchkiss Patent). 








Office: 90, Worsuir Srrzet, E.C. 
HORATIO NELSON. 7998 
ohn Norman, 


eer, Millwright, Boiler Maker, 
isla: St.’ vin vont Street, Glasge $100 
cen Ww. 8160 
Plans and ions made out as 


ohn Cochrane, Engineer, 
BARRHEAD, N.B. 
ates his yoo yay ys 
Fortnight. Catalogues,’ &o., on application. 7659 


“Ficlipse” Brand Machinery 


and CYLINDER OILS; successfully used 
and most highly spoken of by thousands of leading 
firms.—For prospectus, terms, samples, &c., post free, 
address JO BRADFORD & SONS, Liverpool. 8245 


Te Patentees and Others.— 


_ An Established fe garner Firm, having 
acquired new premises and plant beyond the re- 
quirements of their own busi , are in a position to 
treat for the MANUFACTURE of SPECIALITIES. — 
Address, in the first place, T 917, Offices of Enat- 


NEERING. T 917 
fi Henry Thomas, M. Inst. 
e C.E., &., &c., Civil and Consulting Engineer 
for all matters concerning Railways (speciality—steep 
gradients and sharp curves), Bridges, Nitrate Grounds 
and Oficinas, and General Engineering Works which 
may interest British manufacturers of engines, loco- 
motives, rolling stock, portable railways, &c., and 
contractors generally. Full information promptl 
obtained by cable; A BC code. Cable address b all 
routes: ‘‘Thomas, S: go.” — Santi de Chile, 
C. Serrano, No. 20, Office for Patents, Trade Marks 
and Designs, &c. T 935 














REPUBLIC OF CHILE. 


42 








aterside Manufacturing 


YARD to LET ; upwards of 2 acres in area, 
with some buildings, 500 ft. of quay, and water 
frontage ; situate immediately outside the Wet Dock 
at Ipswich (population upwards of 50,000), on the 
River Orwell ; suitable for iron ship construction or 
any trade needing space with water access. Rent 
and outgoings low.— Apply to Messrs. GARROD, 
TURNER & SON, Land Agents, Ipswich. T 900 


Steam Users.—My Block 


0 

T and FLUID ANTI-INCRUSTATION BOILER 
COMPOSITIONS were introduced to the Public in 1865. 
They enjoy a high reputation in all parts of the world 
for efficiency and absolute freedom from anything in- 
jurious to iron or gun metal. Woolwich Arsenal and 
Admiralty patronage for 23 years.—Address, JAMES 
HARRIS, 117, Leadenhall Street, London, E.C. 
Agents wanted where not already represented. 8058 


Midland Ry. Carriage 


‘| ‘he 
AND WAGON COMPANY, Limited, 
Manufacturers of RAILWAY CARRIAGES, TRAM- 
CARS, WAGONS, and RAILWAY IRONWORK of 
every description. Wagons built for Cash, Deferred 
eT or Hire. E. JACKSON, Secretary. 
Ihiet Offices: MIDLAND Works, BirMINGHAM. 
Branch Works: Apspsy Works, SHREWSBURY. 6667 
London Offices: SurroLk Hovse Laurance Pountysy Hu, 














parwes 








(['heAshburyRailwayCarriage 
AND IRON MPANY (Limited), 
nshaw, Manchester, 

Manuf rers of every —— of 
RAILWAY CARRIAGES AND WAGONS, TRAM- 
WAY CARS, RAILWAY IRONWORK, Carriage 
and W: Wheels, A«:es, Iron Roofing, Girders, 
Turntables, Water Columns, Water Tanks, Pumps, 
Travelling aud Fixed Oranes, Switches, 

&e., &. Wagons built for Cash, or for deferred 
ee Office : 5, Westminster Chambers, 
.W. 601 

he Metropolitan Railwa 
CARRIAGE & WAGON COMPANY >» 

Saltley Works, Birmingham, Successors to Messrs. 

JossPH WriguT and a. M —_ of Railway 

way , Wagons, and Railwa; 

Ironwork of every a ” 
RAILWAY CARRIAGES and WAGONS built for 

CASH, or UPON DEFERRED PAYMENTS EX- 

TENDING over a SERIES of YEARS. 

A large number of COAL, IRONSTONE, BAL- 
LAST, and other WAGONS to be LET on HIRE. 

Manufactory and Chief Office—Satsuzy Woras, 
BIRMINGHAM, 

Branch Wagon Works—Great Eastern Rat.way, 
PETERBOROUGH. 600 
y I ‘The Burham Brick Lime, and 

CEMENT COMPANY, LIMITED, 

NICHOLAS LANE, LOMBARD STREET, E.O. 

Lonpon Dzpots: 
BURHAM WHARF, BELVEDERE ROAD, 

LAMBETH, 8.E., VIOTORIA WHARF, AND DRAW 

IK, NINE ELMS, 8.W. 
GALT BRICKS, Cornice Tiles and Tubes, Be 
‘ots, Drain a edway 
Lime, fresh from the pany’s Kilns, delivered in 


at the Company’s Works, Burham, on the banks of 
the River Medway, and at Murston, near Sitting- 
bourne, Kent. 
Bricks, Tiles, &c., of any design made to order. 
Ehie Lise to perieclly hydveulie, of qreah strane 
ime y ic, oO stre 
and tenacity, it sets readily under Xt! cole 
very hard in a short time. 
PARR AND STRONG'S PATENT COMBINATION 
(See 1868), 


are pre- 
y Tubes for the Cellular Walls, Mxe. 
Prices and particulars forwarded on application. 


PETHER’S PATENT DIAPER BRICKS, 
manufactured only by the Burham Brick, Lime, and 


ement Company. 
A great variety of eee ee Feeent he eet 
surfaces, string courses, columns, ow 
heads, &c., to be seen at their London Depét. 629 





m. Murdoch and Co., 


79, ROBERTSON STREET, GLASGOW, 
PATENTEES AND MAKERS OF 7497 


‘Marine Engine Governors. 











For Continuation of Small 
Advertisements see Pages 4 
and 66. 
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PATHNT 


SPHINCTER GRIP 


Flexible Indiarubber Armoured Hose. 
Durability of Steel with Flexibility of Indiarubber 
Warranted and Guaranteed. 


PRACTICALLY INDESTRUCTIBLE. 


For Water, Steam, Gas, Air Suction, yeaa, Be. 
Made to withstand internal or extern pressures up 
to 5 tons on square inch. 
Beware of worthless imitations. 


INFRINGEMENTS WILL BE PROMPTLY PROSECUTED. 


Paris Exhibition, Coarsierrpee 


nd., 1887, 


Mention ; 
Certificate 
of Merit. 


Eclipses ali Hoses. Price Lists on application. 


8281 


Sphincter Grip Armoured Hose Co., Ltd., 


“Offices: 9, MOORFIELDS, LONDON, E.C. 


New Conveyor Co., Ld. 


6, GREAT ST. HELEN’S, LONDON, E.C. 


Gea” Don’t overlook our Advertisements of 
Cask, Barrel, Bale and Package Con- 
veyors, Automatic Smokeless tokers, 

8188 Disintegrators, Coal Picking Tables, &, 








J.G. STATTER & CO., Lid. 
ALLIANGE DYNAMOS AND MOTORS. 


EQUALLED BY FEW. EXCELLED BY NONE. 
Efficient. Keep cool. Run silently. Are perfectly balanced. 


DO WOT SPARE. 
SCIENTIFIC IN DESIGN. MADE OF THE VERY BEST MATERIALS BY SPECIAL MACHINERY. 
The following sizes are kept in stock (if possible) ready for immediate delivers 'Y. 


No. of Revolutions 
per minute. 


1800 
1300 
1300 
1250 
1100 
1050 
1000 





lear F. in volts yng | 
60. 18 
60 40 
110 454 
110 60 
110 91 
110 120 
110 182 } 
110 240 | 


| ‘a 
Code Word. Gutput in Watts. P = 





21 
36 
54 
72 
90 
110 
142 
170 


Dub 
Deccan 
Dodge 
Deed 
Defiance 
Deichen 
Docking 
Damage 











950 | 


PATENT — TS. 


llison eo. "Peta 


Agents 

AND MECHANICAL DRAUGHTS 

ra Chancery Lane, Holborn, London, W.C. British, 
Colonial, and Fi 


Lng obtained. Searches 
made. Designs and Marks registered. 


PATENTS. 
P. Alexander & Son 


(Fels. Inst. Patent Agents 

19, SOUTHAMPTON BUILDINGS, > w.c. 
GRAPHIC ADDRESS: ‘‘ EPA, 

BRITISH and FOREIGN PATENTS OBTAINED and 

DESIGNS and TRADE MARKS REGISTERED at 

most moderate charges. Established 1874. 685 


Brewer and Son, Patent 


AGENTS. 
ESTABLISHED 1844. 7781 
CHANCERY LANE, LONDON. 


atents. — Lowest Charges, 

Careful Work, Personal Attention. Reference 

to Engineers in ali parts. Provisional Protection, 

£2 10s,; completing same from £5 10s. Foreign 

Patents “equally low.—S. S. BROMHEAD, 97, New- 
gate Street, London. 

















The Machines are Compound Wound, and are provided with a suitable Driving Pulley. 
Delivery Free West Drayton. Foundation Rails and Packing extra. 
@=e A FULL SPECIFICATION AND DIMENSIONED TRACING SENT FREE ON APPLICATION. 
For larger sizes and other Voltages see our DYNAMO LIST, Page 6. 


ALLIANCE ENGINEERING WORKS, WEST DRAYTON 


NBAR LONDON. 8242 
London Offices: Prince's Mansions, 68, Victoria St., Westminster. Address Correspondence to WORKS. 





TUCK’S GENUINE 
PACKINGS. 


For Detailed Advertisement, see Page 65 of 
last and next issues. 


116, CANNON ST., LONDON. 


++ ESTABLISHED 1781, ++ 


J, K. MANSERCH & SONS, 


WHEATHILL CHARCOAL WORKS, 
~—~-BALFORD. Seietieg 


MANU PACTURERS OF 
Coal Dust, Coke Dust, Pure Oak Charcoal, 
and Mineral Blacking. 8251 


PATENT 


\ LION 


METALLIC 
PACKING 


Triple-Expansion Engines. 
SOLD IN ALL SIZES, Jin. to 2 in. 


It will Fit any Gland without being expressly 
made for it. 


Guaranteed not to injure the Rod. 
Particulars and Testimonials on application. 
Highly recommended. 


JAMES WALKER & CO., 
4, AMERICA SQUARE, 
Minories, LONDON, E.C. 7895 


MANCHESTER SHIP CANAL 


MODEL MAKERS. 


PATTERNS AND MODELS TO ORDER. 


CAMP & GILL, as 
i8a, Blackfriars St., Manchester. 


AGINTS WANTED 
At home and abroad in districts unrepresented 
(e) ¢ for the Sale of @) 
ae; asec 











TRADE 














ATEROLINE ts « perfect | OLIVOLINE ts apale non 
Oylinder Oil ; is free from acid ; 45 bey wt Ry pnd 
Leaves no deposit ; stands greater | other kind, ray gh yg S wait aid 
heat than any other oil. machinery, ashore and afloat. 
PRICE FROM 3/- PER GAL. | PRICE FROM 2/4 PER GAL. 
Quotations given for Lubricating Oils of every description. 
SPECIAL TERMS TO SHIPPERS. 
DUFOAR, WATSON & 00., Gol Sole Manufacturers. 
Head Office: Dasuwoop Hove, New Broan Br., agg ae 
Bravoh Ofices (21, Weet Bute Street Docks. Ca: 





THE 


UNITED ASBESTOS 


COMPANY, LIMITED, 
161, Queen Victoria Street, London, E.C. 
MANCHESTER, LIVERPOOL, NEWCASTLE, GLASGOW, &c., 


Pioneers of the European Asbestos Trade. 
SEE PAGE ADVERTISEMENT, PAGE IO. 
J. H. Rimbault, rei 


M::: Bran: all kinds and sizes: 
to “Engineering,” “Iron,” “Ths Shipp 


Vertical x Tube, Multitubular, Portable, Cornish, 
Work,” &., 80, Maiden Lane, Covent Garden, W 
i 


‘HAM 
Private orders promptly executed. 8150 


STEAM LAUNCHES, YACHTS & BARGES, 


NEW eee ey PRICE 5s, 


Oopyrig' 
Entered at + bl Hall. 











cashire, and “Field” Tube.—THE GRANT 
CRANE & IRON CO., Lrp., Grantham. 








8 and 16x 12 6and12x 8 
7 and 14 x 103 
9 x10 8 x 10 


10 x 13 


HIGH-PRESSURE ENGINES READY 


COMPOUND ENGINES READY 


13 and 26 x 18 
10 and 20x 14 


12 x 15 





and Bteres, 19, Hudson Streets Tyue Dock, Boura Saracen 


COCHRAN & CO., BIRKENHEAD. 





r 1 Yo Inventors. — Harris and 

MILLS, Patent Agents, = oot 

, London, W.c., Estab blished Sot UNDERTARE 
a BUSINESS connected with ater in the United 
Ki om, the Colonies, and all foreign countries. NINE 
MO. ’ PROTECTION £4 4s. Attendance in the 
vinces at moderate es. A Chart of 187 Mechan' cal 
Motions, with description of each, post free, 1s. 8209 


r. P. Jensen, M.I.M.E., 


F.1.P.A., of more than anid two years’ ome 
rience in British, Colonial, and aes dk Patents, Trade 
Marks, and Designs. Full} lication. — 
Office for Patente, JENSEN & SON, 77, a 





Lane, London, W.C. 
FOR SOLICITORS ONLY, 


atent Agents, 


A. KUHNT anv R. DEISSLER, 
GERMANY, BgRuin, C. 7970 


Telegram Address, ——_ London.” Telephone 


Phillips and Leigh (Henry 


Harineton Leen, Assoc. M.I.C.E., Fel. In. P.A.), 
22, Southampton Buildings, Chancery Lane, London, 
W.C. Immediate Protection obtained for Inventions, 
Trade Marks and Designs in all Countries. 8098 


[the New Patent Law.—To 


Inventors. GENERAL PATENT OFFICE. 
Established 1830. G. F. REDFERN & CO., 4, South 
Street, Finsbury, E.C. Provisional protection, £3 88. 
French Patent, £8. . Circular gratis. 
Telephone No. 169. Regis. "Telegraphic Address: 
“Invention, London.” 2999 














ughan 
Patent 


atents.— Messrs. 


and SON, British, a be a 


and he 


Established 1853. 


J O8eP ph Bernays, C. E., 
96, NEWGATE STREET, LONDON, ae, 
Consulting and General En ineer. 

Patent “‘TWIN CYLINDER” ST = — 
Patent ‘“‘SIMPLICITY” STEAM PS. 
Improved CENTRIFUGAL PUMPS. 

Works, Factories, and Industrial Establishments set 


out, erected, and fitted up under direct supervision. 
Experiments and Investigations conducted. 8227 


Time-Checking Machines 


FOR ALL PURPOSES. 
ABSOLUTE ACCURACY. 
GREAT ECONOMY. 


CHECKS OVERTIME WORKED. 


Indicating, Counting, and Clock- 
work Mechanism a Specialty. 


Experimental Work for inven: 

tors conducted. 7922 

- Patent Business transacted by :— 
W. M. LLEWELLIN, C.E, 











**A3” OLASS FOR WORKMEN. 


Liewellin Machine Co., Bristol. 


ing Machiner 
& ee e -—-—~iaee 





Pump 


ULME, M 
aeeeee™ Roy aan” 





) of tamer. Iron, Buildin 
. Salt, s.. Bepeeese an 
Merchants, 


General Co 
223, Calle Missiones, *HONTEVIDEO, 


URUQUAY REPUBLIC. 


References~The London and River Plate Bank, aoe, 52, 
Moorgate Street, London. 


EWALD STEINMETZ 
HANOVER Germa 
ENGRAVER ON Woop 


ELLIOT, MACCIO & CO., 





nside 
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From time to time Special Supplements are issued, containing a Classified Directory of the Current Advertisements in ENGINEERING, together with a List of the Telegraphic Addresses and a Key to the same. 
This Directory and List are also published in a separate book form for handy reference, which may be obtained gratis from the publisher. 
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Abbot, J., & Co., Ltd. 





Brown, Bayley’s Nitec! W Works, 


Brush Electrical Engineer: 
ing Co., Ltd, 6 


PP > rrr >> 








Camp 
pean Sook Engine Co. sla. W 


Carbrook 
soars 


Fe 


Se 





alk 





if 





& Iron Oo. 17 


32 | Davies, W.J.,&8ona 4. 1 
Davis & Primrose 


Oo... oe oe oe 0 
7 | Donald, J., & Son hog SS oe 08 oe Le Grand and Sutclif? .. 





rINMwportas 6 TF CO ap VEER TISS=@a2nN Ts. 
PAGE P. PAGE 
s Jeuten, £. Be & Son. | Roa & Sona, Lid. “a|s 

a gona, Me voces son. 
~ Se a od Esl Thos, & fon" New Conveyor Co.. ee 
. 19| Kirk, W., Brice &Gonity.. cholson, Alex., & Oo. a - 8 


1 
Kirkaldy, ” 

22 | Kiri poms. 
Knap, C., & Co. 


PAG. 
Bugby Portland Oement Oo. 
Ruseell, G., & oe 


yas, Shenton, & Co. .. 


T. oc cc co Tova Grant. & Co., ee 
De Bergue & Oo., Lid. .. Tumer, R&P... 57 
Decauville Aine .. .. « 
Delta Metal Co., Ltd. 


Dick, Kerr &00,.. s+ s- 
Dick's Asbestos Co. 


oe oe oe 
BH. .. 


& Co. 


_- 


Ld 
BEE eS Ean Bun 





suS333" Ess 


ter and Tonge +e 
Laurence Paris & Scott, Ltd. aud 
Ice-Making ns _ 
Vaughan & Son 


| 65 . oe 
Leeds Forge Oo., Ltd... . 2 08 . 
. as Vaughan &Son .. .. 


Lewis, E..&8on .. . Shaw's Transmitter . 

by — Shelton Lron & Steel Oo., Lt. 

Litholine Co. ee 

Llewellin’s Machine Go, . 

Lloyd & Davis - 16 

4| Lloyd & ars 
Lockwood & 


Doulton & Co. T 

Dowson, Taylor x Oo. 67 ne ery A., & Co... tion 

Drysdal Hannan & Buchanan.. ~ 

Hanson, Carter & Co, 

Hardy Patent os La. Pennycook Patent Glazing 
ee and ay oy 


on ae pecxine, A.M, & So Smith & Coventry, td Ltd. a 
Carlisle . 


a. 8: y, & 
Lockwood, W,, & ayes o —- 
Loudon Bros. « ee 18 o Faron 


“a , John 18 

Elliot, Hesaie, &Co.. Lubecker inee Sphincter Grip Armoured 

Empire Co. oe, ee . Lucigen Ligh Hose Co., Ltd. 

Palcon “and le oe. 60 66 00 Luke & Spencer, Ltd. . Stanley, W. F. 
Works, Li & M.dan, C 8., & Co. o 5 58 | Stannah, J. 

Magnolia Anti Friction Ltd. 66 | Statter, J. @., “& Co., Lid. 
Metal Co. .. a 4| Price's Ptnt. Candle Oo, 25 & 67 Steel Company of Scotland 
Proctor, J 7 | Steel Pipe Co., Ltd., The 
Pulaoie r Rugineering Oo. 68 pen oc gE. eo cf se 

. 6 


32 | 
Rankin r > Aad: + 61 
68 | Ransomes, Tao ~ 
Reddaway, F., & Co. 


Elliot, Geo., & Oo. 


- + 


,&O0... 2. 29 
56 Pollock, ‘Mowat & Highgate 62 
7 | Pooley, H., & Son - 





ee 4 98 
en ee Electric Co. be 
| Westwood, Baillie, s Go, « - 


Power Pulley Oo., 








Steven & Bt struthers Ga od 
son & Co. . | lans 
12 | Willcox, W. H., &Co. 
| Williams, Peekett and” 
il 
3 | Wilmott Bros. & Cobon <. 


ga eu EBESSE - 


Hunter & ee ee Railway * ee oo ee td $e 

Hydes & Wigfull.. .. .. 3 5 29 a 

Ibbotson Bros. & Oo., Ltd, a Carriage rm bl n.: = « @ 

India Rubber, Gutta Percha, Robey 

BL oe pty Ng 1d. 7 
& ng. Co. 


—* ow 
ae New 


way Co. 
Woodhouse & Rawson United, 
6 — *Delmard, Lane —— | _ Ltd. oo « 
Roburite Explosives Oo.,La, 50 Tayi a 5 tia | we a Son g Bn- 
josives aylor 
a oxthington Pumping 


G Robiuson, Thos., & Son, uta. 
‘ Bon 3 raph M: met La tee 3 30 — 
¢ oe. 02 oe ee eee bee eee ‘leg e ‘ts san ol 
Goodfellow. Ay J sage &fon .. 3 ! 59  RogersLoco.& Machine Wks. 55 re hames Bank Iron $3 | 
¢ i 

r 

Grafton 








Oo. oe * 

Joodwins, Jardine, &Go., Ia. Rogerson, J., & Co., Ltt. . 16 | Thornycroft, John I., & Co. 30 raed 5am oo + 

Bookdem, | AA z.. S00 “i | Rese. Tt el 23 7 a _ — ee ee 
ing Ci 




















ENGINEERS" STORES 


WILLCOX & 


Ww. H. 


Works: EWER STREET. 





STORES : 
Engine Packing, 
Leather Belting, 
Lubricating Oils 
of every description. 
Cylinder Oil, 
Dynamo Oil. 





FOR ELECTRIC LICHT COMPANIES. 


CO., 36, Southwark Street, LONDON, S.E. 
Telephone No. . | Telegraphic Address: “WILLCOX, SOUTHWARK STREET, LONDON.” 


* 





STORES : 
Sponge Cloths and 
Cotton Waste, Sight- 

Feed Lubricators, 

Steam Fittings, 
Cotton, Hair, & India- 

Rubber Belting. 


GI 


(Dare 
--36 S 0 ug) 


INEERS STORES 


THWARK St LONZO 
HIPPERS & TRADE S ) 
yeaa # 








WMeld2zuim’'s Patent 


Steam Jet Blowers and System of 


FORCED DRAUGHT 


For Steam' Raising and other purposes, 


MELDRUM _BROS. “van™ 


Burns Breeze, Coal Dust, Ashpit Refuse, and Poor or Small Fuel. 


MANCHESTER. 








RUSTON, PROCTOR & CoO. LID. 


SHEAF IRON WORKS, a OGOOL MN; AND 20, BUDGE ROW, LONDON, stay 


——— MANUFACTURERS OF a 


PORTABLE AND SEMI-FIXED COMPOUND ENGINES. 


THRASHING MACHINES, TRACTION ENGINES, TANK LOCOMOTIVES, CENTRIFUGAL PUMPS, 
SUGAR MILLS, CORN GRINDING MILLS, STEAM BOILERS 
Mining Engines and Machinery, Saw 

235 13,000 


Mill Plant, &c., &c. 
PRIZE Steam Engines 
MEDALS Catalogues | Manufactured 
AWARDED. 





Catalogues 
n 
Application. 


SEMI- FIXED ENGINES. 


SUGAR Vertical Steam Engines (UHligh Pressure and Compound.) 7882 
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A. RANSOME & CO. 


STANLEY WORKS, KING'S ROAD, CHELSEA, LONDON, 


SOLH LICENSEES FOR SUPPLYING THH 


PATENT “CYCLONE” DUST COLLECTOR 


TO SAW MILLIS AND OTHER WOOD-WORKING FACTORIES. 














OPINIONS OF THE PRESS ON THE 
“CYCLONE” DUST COLLECTOR. 


‘The solid materials. . . quietly —. into any suitable receivir 
below, whilst the air, entirely freed from dust, escapes through an 
opening in the top of the collector.” '— Engineering. 


‘* The dust and sha’ are not seen at all until they are in the 
stoke-hole, No trace of dust on the surrounding buildings.”—The 
“eer 


FOR THE PREVENTION OF 


FIRES!!! 


FOR THE SAVING OF 
MONEY !!! 
FOR THE PRESERVATION 


HEALTH !! 





ii 
i 





“No blast whatever escapes from the aperture at the lower end of 
the cone.”—Jron. 

‘* Has the great advantage of minimising the risk of fire.” —Industries. 

‘The problem of how to deposit the dust in an inexpensive and safe 


manner has been solved by the invention of this very simple but effective 
a ’—Timber Trades Journal. 





iil 


“ The machines thus connected ones working without 
— any dust, chips, or shavings.”— Builders’ Reporter. 

“Its simpli vga any possibility of its getting out of 
order.” —Cabinet a , 6" 

** The ‘ Cyclone’ eins an inducement to saw-mill proprietors in that 
in removing these dangers it places them in a nee to obtsin more 
favourable terms from the insurance companies.”—Timber, 


AF 
HH 





7 - Patent ; Steel Exhaust Fan. Patent ‘‘ Cyclone” Dust Collector. Double ‘Exhaust Fan. 


NO SAW MILL CAN AFFORD TO BE WITHOUT THE “CYCLONE. ’ 


FOR ESTIMATES, PARTICULARS, AND PAMPHLET, APPLY TO— 


A. RANSOME & CO., Saw Mill Engineers, ... 
STANLEY WORKS, KING'S ROAD, CHELSEA, LONDON. 














SUPERIOR PORTABLE ENGINES 
2} to 50 HP. 


AUTOMATIC 
VERTICAL 
STEAM 
ENGINE. 





The “Robey” Mining Engine, 41065 HP, ” tebe ‘Tak Leena? 
Prioes and full Particulars of the Machinery here illustrated on application to the Manufacturere, 


ROBEY & CO., Globe Works, LINCOLN. 


BRESLAU BRANCH: 11, KAISER-WILHELM-S1RASSE, 








IMPROVED COMPOUND “ ROBEY” ENGINE, 























Dec. 27, 1889. | ENGINEERING. [SUPPLEMENT 7 


FLEMING & FERGUSON 


SHIPBUILDERS, ENGINEERS, & DREDGE BUILDERS, PAISLEY, N.B. 


SPHOCIALTY— 


PATENT QUADRUPLE EXPANSION ENGINES. 


Having four Cylinders on same level, two Cranks directly opposite each other, 
giving perfectly balanced Engine, with greatest economy in coal and upkeep. 


HIGH-SPEED STEAMERS, STEAM YACHTS, TORPEDO BOATS, 
PADDLE, STERN WHEEL, TUG, & FERRY STEAMERS. sus 


RIVER STEAMERS, Screw & Paddle, for light draught, 
GEORGE ELLIOT & CO., SS 










































MAKERS po ALL Pee ppg + — ROPES, 
NUFACTURERS, under L' 


LANG'S LAY Patent WIRE ROPES 


LANG'S LAY wee ROPE waan NEW. Office: 23, GREAT GEORGE STREET, WESTMINSTER, LONDON. _ LANG’S LAY WIRE ROPE WHEN WORN. 8045 
SAMUEXT WORSSAM & CO., 


Highest Award for WOOD-WORKING MACHINES, witiiits ctivicion, 123s. 
OAKLEY WORKS, MANOR STREET, KING’S ROAD, CHELSEA, S&.W. 13 
 PERIN'S FRENCH BAND SAWS. Illustrated Oatalogues on application. 


100PES ASBESTOS COVERING (0, ld. 


(ESTABLISHED eee eee i3'7'7.) 
Are tur ONLY PATENTEES (S"iay)) «> MANUFACTURERS or 


PURE ASBESTOS REMOVABLE COVERINGS 


For Boilers and Pipes, and the only Firm patronised by the Admiralty, India Office, War Office, and H.M. Office of Works. 
Also the most eminent Firms of Engineers and Shipbuilders in the United Kingdom. 


Also Dry in Bags, or Plastic, ASBESTOS INFUSORIAL SILICATE COMPOSITION forcovering any surfaces up to red heat. 


These Coverings are absolutely FIREPROOF, and practically INDESTRUCTIBLE. Also improved Papier Maché Composition 
for covering ordinary Boilers and Pipes, and REMOVABLE Coverings of all kinds. 


AND BSTIMATES FRED. 


LONDON, Fo et  cinaging Director. 


HYDRAULIG MACHINERY STEVENSON & C0,, 
Gunpowder Plant. - ooine pre vere 
BOILERS. ENGINES. ° STEEL PL ANT _— 
_ Mill Gearing. 110, CANNON STREET. 


KNAr’s PATENT 


IM PROVED fo ROOT WATER-TUBE steam BOILER. 


ADVANTAGES :- 
Unrivalled for Safety, Economy, High-Pressure, Durability, and 
Facility in Transport and Erection. 


WITH KNAP’S PATENT FLEXIBLE AND INDESTRUCTIBLE METAL JOINTS. 


NO PERISHABLE PACKINGS USED. LARGE WATER AND STEAM SPACES. 
Made in Sizes 6 to 260-Horse Power. 


@@ The Largest Boiler, when required, can be made in pieces of 150 Ibs. weight Sag 
g each, which are put together at destination by any ordinary mechanic 
without rivetting or special tools. 


(BABStC SRESESREREES SRS REERB REESE SREB ER EEHER EE EERE ES 


SOLE MAKERS— 


- CONRAD EKNAP & CO. 


From a of a 80 HP. Boiler, Offices, 1, QUEEN VICTORIA ST., E.C. Works: From a Photograph of a 50 HP. Boiler, Type E, 
Type C, ih Iron Casing. Telegraphic Address: CONRAD, LONDON. L Oo Ne D Oo N. LINCOLN. ince dine y Brick-setting, 8291 





























CIRCULARS, SAMPLES, REFERENCES, 


Works, sTepNey square, } 1 EPNEY, oe 
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THE TANGYE-JOHNSON 


B PATENT AUTOMATIC CUT-OFF GEAR 


FOR STEAM AND COMPRESSED AIR ENGINES. 


This Automatic Cut-off Gear is offered with confidence as being exceedingly simple and effective ; its performance under a long series of trials 

having been very satisfactory. Its simplicity is obvious, but this absence of complication has not been secured at the cost of RELIABILITY. An 

Engine fitted with this Gear requires no more attention than an ordinary Steam Engine, and its operation is readily comprehended by any 
ordinary Engine Man. 


ue MT NUTOMITC 








ecovowca 











Bolter Pressure 56128, 
The utmost satisfaction ema ayaa users who have adopted it, 
N° or Rev: 44. 
with the performances of ‘ , to whom references can be 


Engines fitted with this given. The Gear has been 
Patent Cut-off Gear has successfully applied to 


been expressed by the many =——=———. many existing Engines. 


ScAe 25 
The above is the fac-simile ot a diagram taken from a 82 in. x 60 in. existing 
engine, which has recently been fitted with the Tangye-Johnson Gear. 


TES TIMON ITA. Xs. . 
*'To Messrs. Tancres Limitep, “Parent Stzam Carret Beatine Co., Pleasant Grove, York Road, King’s Cross, N. 

“* Dear Sirs,—In reply to your enquiry we have much pleasure in stating that the 25 HP, Horizontal Steam Engine with Tangye-Johnson Automatic Cut-off Gear works 
extremely well. It runs with the greatest regularity; we cannot notice any variation of speed whether it is driving one machine or the full number, and is also very quiet in its 
action. e chief reason, however, which we have for liking the Engine is its great economy of fuel ; it is doing work which was previously done by twe Steam Engines (12 HP. 
each) and a 12 HP. Gas Engine, and :onsumes 40 per cent. less coal and no gas, The economy is evidently due to your Patent Automatic Cut-off » Hen as we find by comparison 
—_ i 14 HP. Engine of same cype, which has not the Automatic Cut-off Gear. From our experience we strongly recommend it to other users of steam power. The cost of the 

ear 


so small that it will for itseli in a very short time, and we only wish we had adopted it on the 14 HP. Engine. We shall be ha to show our ine to anyone likely 
niet - : . (Signed) SIMMONDS & TOLLIDGE.” 











to require a similar one. “Yours truly, 


Our “Colonial,” “Belfast,” and Vertical Types of Engines are also made with the Patent Gear. 








TANGYES LIMITED, “3 BIRMINGHAM 


And LONDON, NEWCASTLE, MANCHESTER, GLASGOW, PARIS, SYDNEY, MELBOURNE. 


Oopyright—Entered at Stationers’ Hall, 7796 
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THE TANGYE GAS HAMMER 


(ROBSON AND PiINKNEY’S PATENTS-TANCYES LIMITED, SOLE MAKERS) 
Is the most Economical, Reliable and Handy Tool for Forge Work for 


ENGINEERS, MACHINISTS, TOOL MAKERS, FITTERS, FORGERS, STAMPERS, COACHBUILDERS, &c., 
AND FOR USE IN GASWORKS, SMITHIES, IRONWORKS, COLLIERIES, &c. &c. 


































It dispenses with Boilers, Coals, Ashes, and Dirt, necessitated by Steam Hammers. 











With the Smallest Hammer (} ewt. size) 
Over 2,500 OF THE HEAVIEST BLOWS can 
be given for ONE PENNYWORTH OF GAS 
at 2/6 per thousand feet, or about 4,500 
varying blows with the SAME quantity of 
Gas. 


The Smallest Hammer (} cwt. size) 
Strikes a Maximum Blow equal to that 
which would be given by 


A WEIGHT OF 3 CWTS. FALLING THROUGH 
A HEIGHT OF ONE FOOT. 








The other Sizes, in like proportion, see This can be repeated at the rate of 


Table below. 120 blows per minute. 








From Photos. of the } cwt. ideale with Hand and Foot Gear Combined. 


This—the first Gas-driven Forging Hammer introduced—was designed, and at first recommended only, for use in cases where steam was not available or 
could only be employed at great expense, but the data given above, and which are founded upon reliable and sustained test and trial, demonstrate that the 
Gas Hammer may be economically used in competition with the Steam Hammer, even in places where the price of gas is at its highest. 


Its great advantage in point of convenience over Steam, Pneumatic, and other types of Forging Hammers is obvious to those who are obliged to keep up 
4 steam for occasional repairing jobs or night work. It is ready for work at any moment, day or night, for short or long periods, and works 
as economically for a few minutes’ spell as when in sustained operation. 

Each Hammer is fitted with a combined arrangement of Hand and Foot Gear, which permits of its bein eperoted either by Foot or by 
Hand at will. When working with Hand Gear the services of a boy only are required to operate the hand lever. Foot Gear no assistance whatever 
is necessary, as the Hammer can be readily actuated by either right or left foot, leaving both hands of the smith free to handle the forging. 





Size Maximum Blows per penny- Blows per Total Weight | Measurements, overall 
4 Blow * worth of Gas ** minute 7 ins, approx. 
a Cwts. Cwts. approx. No. No. wts, Height, Pn Width 





} 3 2500 120 26 90 x 54 x 24 
1 4} 1900 120 27 90 x 54 x 24 
2 8 1600 80 38 110 x 60 x 27 
3 10 1300 70 40 110 x 60 x 27 


























PRICES AMD FULEIE PARTI SS OM APPLICATION. 


TANGYES LIMITED, works.” BIRMINGHAM. 


And LONDON, NEWCASTLE, BANCHEENTE. GLASGOW, PARIS, SYDNEY, MELBOURNE. ii 
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me UNITED ASBESTOS 60,2 


I6l, QUEEN VICTORIA STREET, LONDON, E.C. 


PIONEERS OF THE EUROPEAN ASBESTOS TRADE. 


ITALIAN ASBESTOS, 


"% 
ADE wns “SALAMANDER” BRAND. 


THE UNITED ASBESTOS COMPANY’S WORKS, HAREFIELD, near LONDON. 
The only Works in Europe where the Manufacture of Asbestos is carried on in all its Branches, 



































: 
7 


HOWARD A. ALLPORT, Esq., C.E., Dodworth Grove, Barnsley. 
ELLIS ELIAS, Esq., Connaught Mansions, Westminster. 


DAVID 8. CARGILL, Esq., 191, West George Street, Glasgow. 
JAMES P. HURST, Esq., Furnival’s Inn, Holborn, E.O. 





EDWARD GELLATLY, Esq. (Gellatly, Hankey, Sewell & Co.) Dock House, E.0, 


Sir JAMES ALLPORT, Derby, Chairman. 


ITALIAN ASBESTOS (‘Salamander” Brand) is the best. It is naturally saponaceous. It causes less friction than any other kind ; requires 
less oil ; has a long, tough fibre; is the most durable kind known. Italian Asbestos has a brownish tint ; 
Canadian is white and “dry” to the touch. 


UNITED ASBESTOS MILLBOARD, 


Sa Special “At” ITALIAN ASBESTOS MILLBOARD 


(SALAMANDER BRAND.) 


For Purity, Strength of Fibre, Uniformity, and Excellence of Make, this is unique. Every sheet is stamped Cl 
with our Special Trade Mark. 


Special Trade Mark. PRICE 2s, per p ound. Special Trade Mark. 


ITTALIAN ASBEISTOS, SALAMANDER BRAND. 


United Asbestos ‘‘VICTOR” Metallic Sheeting. United Asbestos VICTOR” Metallic Packings. 

o. United Asbestos “VICTOR” Metallic Tape, United Asbestos “VICTOR” Block Packings. —  - 
¥S?~---\ United Asbestos “VICTOR” Metallic Joints, United Asbestos Block and Rolled Cloth Packing. /[/ tye 
Ss ST United Asbestos ‘‘VICTOR” Metallic Expansion Tape. | United Asbestos Plaited Yarn Packing. Tig SoS 

as United Asbestos Rubber Woven Sheeting, United Asbestos Patent Woven Packing, =e 
=o S'cte/ United Asbestos Rubber Woven Tape and Joints, United Asbestos Soapstone Packing. Neos: a 
AS United Asbestos Rubber Expansion 7. ; United Asbestos Lubricated Packing, : 

Special Trade Mark. United Asbestos Rubber Composition Sheeting. United Asbestos Yarn. Special Trade Mark. 





SALAMANDER 
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JOHN H. WILSON & CO, 


SANDHILLS, LIVERPOOL. 


IMPROVED STEAM CRANES, 


With Quick Motions. 






















GOLD MEDAL, 
Liverpool, 1886, 


OVER 80 IN USE ON 


Manchester Ship Canal Works 
Of different sizes, 












Extra Strength and Durability. 


ALL TYPES. 
Locomotive, Portable, Stationary—for Rail, Dockside, Ships’ Deck, Wharf 
7 or Warehouse. 


\\ Steam Derrick CRANES 


To Lift up to 100 Tons. 


STEAM CRANE 
EXCAVATORS 


800 to 1200 cubic yards 
in 10 hours. 

























7 Working on Manchester 
Ship Canal. 


CONCRETE MIXING MACHINES 


In Use on some of the Largest Contracts in 
England and Abroad, 





— a 









Effective ~ and Rapid 
Mixing. 


Only Machine that 
Measures and Mixes 
the Materials Me- 

chanically. 


With or without En- 
gine and Boiler. 


From 10 to 70 cubic 
yards per hour. 





MARION 
DONKEY FEED PUMP. 





GOLD MEDAL, 


LIVERPOOL, 1886. 









HORIZONTAL OR DIAGONAL. 8020 SINGLE OR DOUBLE ACTING. 


~« WELLS LIGHT 


PATENTS, 


Genuine only when 
this title is cast on 
the name plate of 
each lamp. 




















PORTABLE LIGHT FROM OIL 
Up to 4000 Candles. 











BURNS 
REQUIRES NO ENGINE OR AIR COM- 
a on i b PRESSOR to drive it as others do. 
markets this Toe Ecceeederasternenmiinnel 


is arranged to 
use ordinary 


KEROSINE OIL 


Obtainable in 
every country. 


over 20OQ “WELts Licks” 


Now in use in the LARGEST concerns 
in the country. 


200 on the MANCHESTER SHIP CANAL 


BEWARE of Crude Imitations being substi- 
tuted for our Lamps. We have haa several 
instances of firms having erdered others in 
mistake for the Wells Light, and atter vainly 
attempting to make them work they have been 
thrown aside as useless and ours substituted. 











E 


“WELLS LIGHT” 


IS THE ONLY LAMP WHICH HAS 
STOOD THE TEST OF THE MARKET. 


EACH SENT OUT IS 
GUARANTEED. 





ie 
Sie We lle lie) ¢ 
— 


WRITE F 


Lamps can be seen Working 
at the addresses of the following 


SOLE AGENTS. 
JOHN DONALD & SONS, 

42, Cadogan Street, GLASGOW. 
T. C. KEAY, Baltic Street, DUNDEE. 


EMLEY & SONS, LD., 
Westgate Rd., NEWCASTLE-ON-TYNE. 


JOHN BIRCH & CO., 
Buxton Buildings, Chapel Street, 
LIVERPOOL. 


|, BRAITWAITE & SONS, KENDAL. 





HENRY BERRY & CO., 
Hunslet, LEEDS. 


RICHD. LLOYD & CO., 
Steelhouse Lane, BIRMINGHAM. 


TASKER, SCNS & CO, 
New Station Road, SHEFFIELD. 
R. PATTERSON & SONS, 
High Street, BELFAST. 
W. H. WILLCOX & CO, 
36, Southwark Street, LONDON. 


(Agents for Eastern Counties. ) 
L. ROFFO.. 
68, Bd. Richard Lenoir, PAI3. 


WYNMALEN & HAUSMANN, 
ROTTERDAM. 


ED. GRUBE, Albertstrasse 9, 
Licensed Manufacturer, HAMBURG. 
(Registered Title, ‘‘Oleo Vapor Licht.”) 


KEEGAN & HALPIN. 
Licensed Manufacturers, 
13, Murray Street, N. YORK. 


JAMES COOPER, 
Licensed Manufacturer, 
St. James’ Street, MONTREAL. 





NEW HAND PATTERN WELLS LIGHT. 
500 Candles 4 gall. per hour. 


A. C. WELLS & CO., sea LONDON, 


A few more Agents required in districts. and 
countries not at present represented, 











And Carnarvon Street, Cheetham, MANCHESTER, 1233 
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Manufacturers of a | | | JOHN A. BREMNER & CO., 








Albert Street, MANCHESTER. London Office, 79, Mark Lane. 


Same? 02, MARINE & STATIONARY ENGINES, 


SPINDLES, LOOMS, LATHES, &c. 


SPECIAL CYLINDER AND VALVE OIL, Seeeoes 


- Supplied to the Admiralty. 


THE ABOVE ARB ALSO LARGELY IN USE BY LEADING CONBUMERS. 
Cardiff: Powell's Plac Liverpool; 66, Wapping. Newcastle-on-Tyne : 23 & 25, Side. Glasgow: 5, York Street. 


5 METCALFE. St. JAMES’s ENGINE Wie: BRADFORD, Yorks. 


MAKER OF 


METCALFE’S IMPROVED AUTOMATIC EXPANSION GEAR. HIGH-PRESSURE, CONDENSING, and COMPOUND 
ENGINES OF ANY SIZE OR POWER. ENGINES FROM 3 TO 12 HP. ALWAYS IN STOCK ‘OR PROGRESS. 











REGISTERED WROUGHT-IRON 


TELEGRAPHIC ADDRESS: @@™_y PU Lite Ys 


“Metcalfe, Bradford.” Yi (20,000 this make in use). 


SHAPTING. 
. GEAELIN G e 
= PLUMMER Biocus, &c. “Sy 


[APWELDED IRON ‘AND STEEL BOILER TUBES. 




















LIGHT LAPWELDED WROUGHT- OIL LINE PIPE. 
IRON AND STEEL TUBES, WITH ay C Wa V f B V O i It E Ay , on 


FLANGED JOINTS. FIELD BOILER TUBES. 


ARTESIAN WELL-BORING TUBES, British Tube Works ROLLER TUBES. 


CORE BARS. 


STANCHION TUBES, ; 
RIGGING SCREWS. | eMMMMMMemcardacea Coatbriage. | LocowOTIvE BOILER TUBES, 
HANSON, CA RTHR & CO. 
oo QUEBEC WORKS, § n 


Palaniaiatanhes eharhe.s'coranane 
<) DRYING CYLINDE 


London Office: Blliter House, Billiter St., £.0, 


CATALOGUES on APPLICATION, aa STEAM DRYER. 








all 











STEAM REDUCING VALVE. 
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DOULTON and CO., 


LAMBETH, LONDON, S.E., 


- HGHEST EXHIBITION AWARDS) , 


PLUMBACO 
CRUCIBLES. 


SHOW ROOMS — 


ay Albert Embankment, ’ 











DHPOTS: 


100, Soho Street, Liverpool ; Granville St., Birmingham ; and 6, Rue de Paradis, | | 
seca | | 















Paris. 
OKES’ 
i SEWAGE soSLUDCEPUMPS 
Hig Hy) 
jis Aju 
aa eS purge 
‘isl adie! 


WITH PATENTREMOVABLEVALVES & ERTS 
| J. C.R.OKES, 39 QUEEN VICTORIA ST., LONDON. , 


Sy 


IT STANDS AT THE HEAD. 


THE eel entinintaliink 

















Most Durable 


TYPEWRITER. 


Saves Time, Labour, and Money ; 
is Easily Operated and does not get 
rig Out of Order. 


‘4 The writing can be press-copied, 
E* and manifolded, 


f= GOLD MEDAL 
= ; At the Paris Exhibition, 1889. 
SOLE AGENT FOR THE UNITED KINGDOM— 8236 


T, UNISON 92, Queen St., Cheapside, LONDON, &.C, 






















ESTABLISHED 1870. FILTE R Ss 
J, HALLIDAY & 60. B60 gion 
Portland Works, + é 
WATER ST, ASHLEY LANE, HALLIDAYS PROCESS Ae o-§ 
MANCHESTER. | SOFTENING ac FILTERING I 





Softening Process takes lime %::"" [| 
out and other matter held’ in “Sam 









The Fastest, le ana} | § | a 


THE “DIAMOND i 
WASTE OIL FILTER 


For Purifying 


REFUSE OIL & GREASE 


SHOULD BE IN EVERY 
ENGINE ROOM & BOILER HOUSE 





USED BY 


L., B. & $C. RAILWAY = New Cross. 


DOBSON & BARLOW _ Bolton. 

FOX., BROS., &-€0. Wellington, Somt. 
UNION BANK London 
DRAPERS’ HALL = 

E. P. §. €0., Ltd. . 

PLYMOUTH WORKS —§ Merthyr Tydfil. 


LAURENCE PARIS & SCOTT, Ld. Norwich. 
THOMSON-HOUSTON CO. Hamburg. 
JOHNSON & PHILLIPS — London. 
PATERSON & COOPER 


&c. &c, 








PRICES, &c., FROM 


WOODHOUSE & RAWSON 


UNITED, LIMITED, “ sau 
88, QUEEN VICTORIA. STREET, LONDON, E.O. 


LE GRAND & SUTGLIFF, 


PROPRIETORS. OF NORTON’S PATENT ~ 


REGISTERING TURNSTILES. 
_ ABYSSINIAN AND ARTESIAN. TUBE. WELLS. 


Sbecesilh Head Oflce: 100, Bunhill Row, London, 26 


ee WESTMINSTER BRANCH : 7, GREAT QUEEN S8T., 8.W. 7982 


M wis aE mere & SLUDGE DOORS 































a need 
KINNING PARK IRONWORKS, 
GLASGOW. 








EIN GHORN’S 


PATENT 


METALLIC VALVES 


Fig. A. 





For ECONOMY and 


Are being largely used 
DURABILITY are not na 


by the BRITISH and 





equalled by any other 





solution, saves boiler incrust- i | FOREIGN NAVIESand 
ation; and. makes hard water [Fm valves made, and can be the principal Steam- 
fit for domestic use. easily fitted to existing ship Lines. 
ni F ee 
HIGH,” LOW, AND _ FIG. B. MULTIPLEX 
Mec tore ade me: 1 FIG. A. FLEXIBLE 
GRAVITATION FILTERS ws: m z | SHEET VALVES. DEAD LIFT VALVES 











r, | MEPALLIC VALVE 00., Tower Buildings, Water Street, LIVERPOOL 


For Particulars and Price Lists apply at the Offices of the 8137 
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SAML. DENISON & SON, 


Attas Founpry, LEEDS. 


Or view at 10, Essex Street, Strand.—S, & E. RANSOME & CO., Agents. 7800 
eo Agents tor the U.S.A., McCOY & SANDERS, New York. 


‘Grover Spring Washer” Nut-Lock 


aivine A BOLT AGTIVE ENERGY 
in ADDITION TO PASSIVE RESISTANCE. 


Patented at Home and 
Abroad. 








XW NS \ 


LIMITED, 


WHARF ROAD, LONDON, WN. ao 


TetecraPnic Apprzss; “* ADOPTED, LONDON. ’ 


IMPROVED PTATINT 


TER GRIP HOSE, 


( MERRYWEATHER & SONS’) 


rox STEAM, HYDRAULIC, 


AND 


Compressed Air Machinery, 


Rapidly superseding the costly and cumbersome 
Copper Pipes and Bends at present in use. 


FIG “/t's the best hose for rough, factory, and other use.” 





Write for Special Price List to the Original Introducers and Manufacturers, 8129 


MERRYWEATHER & SONS, 63, LONG ACRE, LONDON, 


—ESTABLISHED 1840.-— = 


JAMES MILLER & 00, 


(ON ADMIRALTY List. 


\ &d 
§% 204, Stobcross St., GLASGOW. 


Manufactusers of every description of 


2 IRON & STEEL RIVETS, 


Bolts, Nuts, Woodscrews, aud 


Washers, &c., &c. 
on eens eae & Sf 
Awarded First-Class Certificate and Gold and Silver Medals at the Calcutta International Exhibition, 1884. 
GEO. CORADO OE & Co.., 
WIRE ROPE WORKS, WAKEFIELD, 
Makers“of all Descriptions of ROUND and FLAT STEEL and IRON WIRE ROPES, 


CONTRACTORS TO THD ADMIRALTY. 
MANUFACTURERS OF 
LANG’S PATINT HOP HH, 
WHICH WE INTRODUCED AND ESTABLISHED, 1879. 


























‘SAV Fd0U {TVTUAY S.MOLONTICHE B FOU 


Awarded Peret cultural Society’s SILVER MEDAL .. a ee | 
GOLD and 8 MEDALS, Antwerp International Exhibition .. 
SILVER Ly aeoagew, ae Be a os ss ua < wa om 
ORDER OF MERIT, Adelaide.. ca re c e os gs a? 
F MERIT, with Special Mention for Excellence of Wire ‘ 
e " ‘ ie ay. ast. tes Jee oe Chiat thes 
SIL MEDAL, Cornwall .. 1888 whe 


N.B.—Users are equally Infringers with Unlicensed Makers of Lang’s Rope, and both will 
alike be proceeded against; any person giving information of infringement will be rewarded. 


STERN'S SYSTEM OF LUBRICATION 


STERN'S STAUFFER 
LUBRICATORS® 


STERN'S CELEBRATED 
LUBRICANT. 
STERN'S ADHESIVE 
BELTING SYRUP. 

STERN'S ASBESTOS i 
COMPOUND... |] 
STERN'S COG-GEARING 4 
PAST EH. 
Samples & prices on application 























eu 
—S= 


— 





STERN BROS., 57, Gracechurch St., London, EO, 








Dec. 27, 18869. | 


ENGINEERING. 








[suPPLEMENT 15 











THE HUNSLET ENGINE COMPANY, 


LEEDS. LOCOMOTIVE 
' TANK ENGINES 


Of all descriptions and any size, for 


Ironworks, Collieries, 
Contractors, Docks, 
Manufactories, 
Branch Railways, 
&e., &e. 





Specially desi; 5 mer for ripe cir- 
cumstances, 0 suit an 
Gauge met Railwa i 


> — ARRANGEMENTS MADE FOR 
= HIRE 

On Purchasing Lease or other- 

wise. 779) 








WM. FOSTER & CO., Ltd. 
WELLINGTON FOUNDRY, LINCOLN. 


London Office:—J. JOPLING, 49, FINSBURY PAVEMENT, 


HORIZONTAL & aidan 


FIXED ENGINES 


Boilers of All Kinds. 
THRASHING MACHINES. 


sit o4 SAW BENCHES, &e. 
SECOND - HAND; ENGINES. 


CATALOGUES & PARTICULARS 
ON APPLICATION. 7982 


AIR COMPRESSORS 











WITH SCHRAM’S PATENT INLET 
AND OUTLET VALVES, 


Giving at least 16 per cent. 
more useful effect than any 
other Compressor. 


ee. BOILERS. TURBINES. 
} MINING MACHINERY. 


— —:0:---—— 








"SCHRAM'S IMPROVED PATENT 


Rooxk-BoRinG Macumim 3B. 
2,000 IN USE IN ALL PARTS OF THE WORLD. 


EerimaTzs AND FULL PARTICULARS ON APPLICATION. 


RICHARD SCHRAM & CO., 


17a, GREAT GEORGE STREET, WESTMINSTER, Bw. 


a GRAFTON &CO. 


MAKERS, No. 2, Vulcan Works, 





















AS USED AT THE PARIS EXHIBITION. «= 


‘|BRASS FOUNDERS AND COPPERSMITHS, 


|(LARKR’S CRANK & FORGE 60., Ltd, 


‘ FORGINGS, SHAFTS, AXLES, 





JOHN ABBOT & CO., LTD. 


PARK WORKS, GATESHEAD-ON-TYNE. 
London Office: Suffolk House, Cannon St. Glasgow Office: 11, Bothwell St. 


MANUFACTURERS OF —— 


Rolled Bars, Angles & Tees, Rails, &c. 


CHAIN & ANCHOR MANUFACTURERS. 


LOAM AND SAND CASTINGS UP TO ANY WHIGHT. 
CAST IRON GAS AND WATER PIPES up to 12 ft. Lengths. 


Steam and Hydraulic Engineers. 
BOILER MAKERS. 






























SIDE LIGHTS, DECK PUMPS, FIRE ENGINES, AND ALL DESCRIPTIONS 
OF SHIPS’ BRASS WORK MADE TO ORDER, 


SHIPS’ VENTILATORS, TIN AND IRON PLATE WORKERS. 


—— SOLE MAKERS OF —— 


TYZACK’S PATENT ANCHOR. ™ 























TAUNTON, DELMARD, LANE & €0., 


LIMITED, 
STAR TUBE WORKS, 


BIRMINGHAM. 









WROT. IRON 


AND 
STraaxz. TUBES 
OF EVERY DESCRIPTION, 
For BOILERS, GAS, STEAM, WATER, 
&c., &c. 
Telegrams: “TAUNTON, BIRMINGHAM.” 




















Telegraphic Address: “CRANKS, LINCOLN.” 

















In IRON or STEEL, for ALL CLASSES of MACHINERY, 
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THE STEELGOMPY. OF SCOTLAND 


LIMIrEHD. 
(SIEMENS PROCESS). 


23, Royal Exchange Square, GLASGOW. 











Steel Rails, Plates, yer Beams, Bars, Hoops, 
Forgings, Steel Castings, Blooms, &c. 


WM. BEARDMORE & CO. 


(CONTRACTORS TO ADMIRALTY? 
Parkhead Forge, Rolling Mills, & Steel Works, GLASGOW, 


MANUFACTURERS OF 


STEEL AND IRON FORGINGS, 


EOLLOW MARINE!) sSHArF rs, 
SHIP AND BOILER PLATES, ANCLES, BARS, AND RIVETS. 


(4LL STEEL BY SIEMENS PROOEKSS. 


Admiralty, Lieyds', Beard ef rade, Bureau Veritas, Indian State Rallway, and ether 
Tests at Works, 8196 




















<ceioeemarome 


THOMAS FIRTH & SONS, Ltd., 
SHEFFIELD. 


STEEL CASTINGS 


SPECIAL STEEL FOR MINERS’ DRILLS. 


STEEL FORGINGS 


UP TO ANY SIZE. 





LONDON OFFiCEs— 


CHARLES APPLEBY & CO., 


89, CANNON STREET, E.O. Telph. No. 1781. 


8141 








Gold Medals—Meibourne, 1881 ; Paris, 1878, First-Class Medals—Paris, 1885; London, 1862. 


SHELTON IRON & STEEL COMPANY, 


BAR IROW CO.) 
STOKE-ON- “TRENT, 122, CANNON STREET, 
STAFFORDSHIRE. 


AND 


3 OILER,SHIP, BRIDGE & CHEQU UERED 


IRE 
ES,BULBS, CHANNE peosor’ 


RIVET CABLE, SHAFTING AND BAR ings 


S$ : 
os, TE 


FLATS TO 14 INCHES WIDE 





THE 


| WEARDALE TRON & COAL Co. ta. 


COLLIERY OWNERS AND MAKERS OF ‘WEARDALE’ COKE, 


STEEL (SIEMENS) & IRON BOILER PLATES, 


Sheets, Hoops, Bars, Angles, Tees, Strips, ke. i 


Of the Highest Quality, to Admiralty, Board of Trade, Lloyds’, and other Tests, 


LOCOMOTIVE FRAME PLATES. 





Branps ror Inon Bars. 


TUDHOE (CROWN 
TUDHOE BEST 
WEARDALE 


BRAND FoR STEEL. 


ror Iron PLATES. 
TUDHOE (CROWN) 
Ly WEARDALE 8TEEL 


TUDHOE BES 
TUDHOE BB. 
TUDHOE BBB. 


Ww. . co. "Beer 
w. I. CO. 

W. |. CO. BBB. 
WEARDALE. 


ePrIG ITROm. 
“WEARDALE” (for Plough Shares & Ohilling Purposes). ‘““TUDHOE” (Hematite). “BELMONT” (Cleveland) 


PRINCIPAL OFFICES 
TUDHOE IRONWORKS, SPENNYMOOR, DURHAM; & GEORGE YARD, UPPER THAMES ST., wees E.C. 
LONDON WAREHOUSE 


GEORGE YARD, UPPER THAMES STREET, EC C. 


J. S. CUMBERLAND, Agent. 


JOHN ROGERSON & CO., Ltd., 


STANNERS CLOSE’'S STEEL WORKS, 
WOLSINGHANM, vA DARLINGTON. 


ESTABLISHED 1862. 


CONTRACTORS TO H.M. NAVAL & WAR DEPARTMENTS. 


ATTWOODS’ PATENT STEEL. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


STEEL CASTINGS 
STEEL FORGINGS 


For Engineering, Colliery, Dredging, and Ordnance purposes. 8159 


AP 



































Ta 


ALUMINIUM GOMPANY, L"™- 


115, CANNON ST., LONDON, £.C. Works, OLDBURY, nr. BIRMINGHAM. 


MANUFACTURERS OF 


ALUMINIUM, ALUMINIUM BRONZES, 
FERRO-ALUMINIUM, 


ALUMINIUM STEEL & SODIUM. 
mene “en (purity — - 99 per cent.) _ : per Ib. 


” ” 


Aluminium Bronze (10%) 1s. 10d. per lb. 
Ferro Aluminium (10%) 1s. 5d. per Ib. 


Aluminium, Bronzes, &c., ee lied “a 
Ingots, Sheet, Rod, Tube, an a Wire. 


PURITY OF THE ALUMINIUM AND THE PERCENTAGES CONTAINED 
IN THE ALLOYS GUARANTEED. 


____ Descriptive Pamphlets. Price Lists and Terms on application, ** 


8261 











LLOYDS. " MANS 


For BLOWING 
EXHAUSTING | 
S VENTILATING. 


6 Prize Mepats: 


“\uoyp- Da PAS 
64 SUMNER S! 


SOUTHWARK 
LONDON S-E- 





yf 


Blowing Fan. 
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TAYLOR & CHALLEN, 








ENGINEERS, MACHINISTS, 
FOUNDERS & SMITHS, 
Derwent Foundry, Constitution Hill, BIRMINGHAM. 


Improved Patent Boiler Feed Apparatus. Shafting, Plummer Blocks, 
Brackets, &c. Cast Iron Pulleys & Drums or Belts. Screw & Power Presses 
to cut, draw, & stamp articles out of Sheet Metal. Rotary Shears; and 
Machines used in the manufacture of Bolts, Bullets, Buttons, Cartridges, 

Coins, GUNPOWDER, Nuts, Percussion Caps, Tubes, Washers, &. 72s 


FIXED STEAM ENGINES AND BOILERS. 


Telegraphic Address, 
“* DERWENT.” 


Telegraphic Address, 
“« DERWENT.” 


























D.! Tue DARLINGTON STEEL & IRON CO., Ln 


BESSEMER STEEL RAILS, 


BULL HEAD, DOUBLE HBAD, FLANGE. BRIDGE AND OTHER SECTIONS 
‘WEIGHING APROM 10 lbs. TO 110 lbs. PER YARD. 


STEEL TRAM RAILS. 
STEEL AND IRON FISH PLATES, 


CLIP, ANGLE AND OTHER SECTIONS. 


SOFT AND HARD STEEL BILLETS, BLOOMS, &c. 
ROLLED AND STAMPED STEEL SLEEPERS, 


AS USED ON INDIAN AND OTHER RAILWAYS. 


WILLIAM LINDSAY'S ACME STEEL DECKING, 


FOR BRIDGES, PIERS, SUBWAYS, BUILDINGS, &c. 


Offices : 








LONDON : 16, VICTORIA STREET, WESTMINSTER, S.W. 
Mr. A. G. BROWNING, Agent. (Telegrams: ‘ FRIDAY, LONDON.”) 


MANCHESTER: 27, CORPORATION STREET. 
Messrs. BARNINGHAM BROTHERS, Agents. 








EIGEH PRESSURE MARINE BOILERS. 
Best and Cheapest Means of Preventing Unequal Expansion. 


3 “WEIR’S” PATENT HYDROKINETER. 


a «G& J. WEIR, 


Mees Holm Foundry, CATHCART. 
GLASGOW. 


MENZIES & BLAGBURN, Kine Srazer, 
NBEWCASTLE-ON-TYNE. WM. REID & CO., 45, 
Fsnonurcu Strext, Lonpon, E.C. A. &R. 
BROWN, WATERLOO Roap, LiveRPooL. R. 
HUGHES & Co., FULTON STREBT, DITTO. 
W. 8. VON ESSEN, ENGINEER, Hawsvra, 
AGENT POR SCANDINAVIA &Gurmany. 8146 











LOOKWOOD & OARLISLE’S IMPROVED Patent DOUBLE-AOTION METALLIO 


PISTON PACKING RINGS & SPRING 


The SPRING RINGS are SIMPLE and EFFICIENT, and are designed 20 as to have two distinct actions— 
one to press the Packing Rings outwards against the walls of the cylinder, and the other to press the 
Rings apart against the flat faces. Thus no inclined plane required in Rings. 


HIGHEST AWARD, piviicvad EXHIBITION, 1885. GOLD MEDAL, LIVERPOOL, 1887. 





LOCKWOOD AND il 


BAGLILE FOUNDRY, SHEEEIELD. 21:1 








Received PRIZE MEDAL at the Smoke Abatement Exhibition, South Kensington, London; 
International Inventions Exhibition, London; and Saltaire Exhibition. 


PROCTOR’S 
Patent Mechanical Stoker 


AMD SUIL.EF-OLFAAMNING FIRE BARS. 


The First and ONLY INVENTOR of the Radial Shovel with Tappet and Spring, and this invention 
stands alone as the only successful Shovel Stoker. 


Over 5000 Furnaces have been supplied 
with the Stoker. 


Over 300 Machines now working on the Continent 


PROCTOR v. BENNIS. 


Lord Justice Cotton says:—‘‘ Nothing 

t of the kind has been done before.” 

i ©=Lord Justice Bowen says :—‘“‘ This is 

really a pioneer invention,” 

Lord Justice Fry says:—‘‘It repro- 
duces with great exactitude the action 
of the human arm in placing coal upon a 
fire, and I think therefore that we have 
a new combination for a new object, and 
the gist of that combination has heen 
taken by the defendant (Bennis).” 


Upwards of 270 Testimonials respecting this machine have been received. Copies of which will be forwarded 
on applieation. 7829 


J. PROCTOR, PATENTEE AND MAKER, 
HAMMERTON STREET IRON WORKS, BURNLEY, LANCASHIRE. 








BROWN, BAYLEY $ STEEL WORKS. 


SH HEH IEH TD. 


MANUFACTURERS OF 


STEEL TIRES, AXLES, & STEEL FORGINGS. 


RAILWAY SPRINGS OF ALL KINDS, 
SPECIAL GUARANTEED SPRING STEEL 


For Railway, Locomotive, Carriage and Wagon, and also tor Road Van, Dray and Lurry, &c., Springs. 


STEEL PLATING BARS for SHOVEL MAKERS 
STEEL SHOVEL AND PLOUGH PLATES, AND STEEL SHEETS, 


PLANISHED STEEL BARS FOR SHAFTING, 
ROUNDS (UP TO 6 IN. DIAMETER) AND ROLLER BARS. 


208 7208 


LONDON OFFICE: 1, QUEEN VICTORIA STREET, E.C. 


Ti CMSIRELL GAS ENGINE 


” er cent. ile: 
than any other. 


GIVES THE HIGHEST SATISFACTION 
WITH ALL KINDS OF WORK. 


























For Price Lists and full particulars, 
apply to the Sole Makers— 


THE CAMPBELL GAS ENGINE CO., Ltd., 


WHEHLI. LAMNZ, HBALIFAX, YOREBS. 52! 











REGISTHRED TITLE-— 
LOCKWOOD’S PATENT FLANGELESS PISTON RINGS 





made specially to steady the piston block, and i in 
centre of cylinder. — 


WILLIAM LOCKWOOD & CO., Engineers, 
OCEAN WORKS, SHEFFIELD, ENGLAND. 


All Rings are flangeless, therefore give a perfect circle when open, causing free action 


ooh me elasticity 
Nothing can get out of ar a ares easil eee _— all pressures and 





THE MAR 865 
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Steam & Water Valves, 


FITTED WITH SEATINGS or 
Ruopes’ Parent Aspestos ComPouND 





TEASR LL — —— 


S = 


aA 




















great 
be renewed at will, without remov- 
Seem pe were ee the pipe joints. 
the price is only that of an gun-meta) 


valve, they will last very much longer. 


B. RHODES, .. 


BOW BRASS WORKS, LONDON, E. 


TheGrantham Crank &IronCo.,L¢. 


CRANTHAM. 


MAKERS OF f 


BOILERS sam 
of all kinds and amy 


4. 









TY 
4 





Bodley Bros.& Co. 


BWGrINEARNS, 
y , 7 







/ Spr 


eS fe 


MILLWRIGHTS, BOILER 
p MAKERS, AND IRON AND 


>33 





KX ‘if BRASS FOUNDERS. 

A\ 

VAs iine Spur, Bevel, Mitre, 
Zi MORTICE & WORM 


1 


t | 


WHEELS 


MACHINE MOULDED. 


vy; a 
ey GU ewe 


\ 


Dr, =} 
Be AS Se 





re 


TriReRAPHIC ADDRESS :— 
“BODLEY, EXETER.” 


7418 


Old Quay Foundry, EXETER. 





India-Rubber, Gutta-Percha, & Telegraph Works Co. 
WORKS : SILVERTOWN, ESSEX.) = qumrrep» 


VOLUANIGED INDIA-RUBBER (Contractors to the Loras [MANUFACTURERS oF the 
eee Ee oe TN ee ein nee, buat and Bearing Springs; Valves for Marin tnd Land Engines, Whe 


i 


VULOANIBED INDIA-B ‘48 HOSE for use in the Tropics. Svoriow Hoax, with Spiral Wire for Pumps, 
a Oospvorize Dsuiveny Hoss Ui 
STEAM PAOKING (indie-Rubber and vas), in Suman with oll Core; Wasmmns, Rings, &s., of 
Guvanrows Luszicarine Srman-Pacxtwa. (Lubricated Cotton with Indis-Rubber Core). 
Inpu-B 1s os wet. 
FABRICS, a0. pepe ig not liable to injury by damp or 


Climates).—Watarproot Ooats, Oapes. Leggings, of every 
Bathe. Life ae Water’ Bods, Oushions, 
‘Aa ‘photographic Articles; Speaking ‘Tubes, Mouth 








TORPEDO APPARATUS as used by the Services of Gent Brinin Dutton crates, fA 
ele Manutacturers of the PATENT 1 OnE PY inten Syn M. General Post Office, ds. 
Works in France; Persan Beaumont. WAREHOUSES: 100, Oannon Street, London. 7831 
SEE ALSO ADVERTISEMENT PAGE 34, LAST WEEK. 


Important to SteamUsers, 


THIS WELL-KNOWN 
BOILER FLUID 


Prevents & Removes Incrustation. 
PREVENTS CORROSION. 

Has no injurious action on Metal. 
-} Is suited to all kinds of Water. 

j Is recommended by Steam Users 
at Home and Abroad, 


TES 


8297 
Disincrustant Marseillais Co., 
59, Grafton St., Oxford Rd., MANCHESTER. 


Telegrams: — ‘* DiscRust, MANCHESTER.” 


The only Packing used by the Executives of the Royal Jubilee Exhibitions at Manchester & Newoastle, 1887. 
Highest Awards, Edinburgh, 1886; Newcastle, 1887 ; Saltaire, 1887. 


‘geemaaen ENCINE PACKING 
= . 
— | Genuine Frictionless Engine Packing will in future be known as 

=a ELECTRIC-FRICTIONLESS. 
2 : Its lubricating propertiee 

| snore Chars, or becomes og eo —o 
Price 28. per lb. Send for Circulars & Testimoulals, 
| CAUTION.—Beware of Imitations, Nene Genuine without 

this Trade Mark on each Coil. 





































It will stand any pressure of 
Steam or degree of heat. 





It needs no oil or tallow. 
| Hard. 
A It suite Hot & Cold Water. | of using up all. 








Sole Proprietors and Manufacturers ! 


The Frictionless Engine Packing Co., 


CABLE MILLS, GLASSHOUSE STREET, 7454 


OLDHAM ROAD, MANCHESTER. 


SELIG, SONNENTHAL & CO., 


OLH LICHNSHNS OF THE 


“SUNDALE” TWIST DRILL GRINDER, 


For Grinding Twist Drills with a Differential Clearance. 


EACH COIL BEARS THIS TRADE MARK. 














PATENTED IN PATENTED IN 
GREAT BRITAIN, @ UNITED STATES, 
FRANCE, _— SWITZERLAND, 
AND GERMANY. &e., &e. 








With this Machine, a labourer 
or boy can grind a Twist Drill as 
well and accurately as a skilled 
mechanic, and give the proper 
ee same as in a new Twist 


The Eme 


It grinds both lips at 
the same angle, and with 
the same clearance. 


Grinding Wheel is The grinding and clear- 


moved—not the Drill, ance of each lip of Drill 
is done automatically in 
P R I Cc E s. apie gy Hi 
No. 4, for Drills from 4 to 1} in. ee ia te oe 
£16 10s. we: ance can be varied me- 
No. 2, for Drills from 4 to 2 in. Prenatal’ aenaitings 
£24 Os. requirements. 


RAADT FOR DILIVARNRY : 8222 


A large assortment of Lathes, Radial and other Drilling, Milling, 
Planing, and other Machine Tools. 





85, QUEEN VICTORIA ST., LONDON, E.C. 




































Se - 
iversal Boring, Drilling, Tapping. 
i and Studding Machines. 








Vertical Planing Machines, 


LOUDON BROTHERS, 


CLYDE TOOL WORKS, 8048 


JOHNSTONE, N.B. 
London Office, 110, Cannon Street. 


Williams, Peckett, & Williams, 


SUBMARINE ENGINEERS AND DIVERS, 
Are orpuares to Contract for all kinds 
of mderwater and Compressed Air 
Work, Wreck and Dock W 

and Cylinder Sinking, &c., &c. 

FREE. — 








ork, Blasting, 
8187 


— ESTIMATES . 
Devon Chmbrs., 2, Arthur St. West, London, E.C. 


ECTRICAU: WIRES” 


rae 








- i¢hbaaae 


d. Manchester. ="=ame 
7681 


e 
STEAM DRIER 
SEPARATOR 


(MATTHEWSON’S PATENT). 


avian ouTier 





eee + Saifor 












SSSR 


WRK 


The SIMPLEST and the MOST 
EFFICIENT Drier yet invented. 
The result of a long series of experiments. 
MADE IN ANY REQUIRED SIZE. 
PRICES ON APPLICATION. 


Sole Licensees and Makers: 


HYDES & WIGFULL, 


ENGINEERS, SHEFFIELD, 70568 


























eR ETL TIT 
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“ Helvetia” Leather Belting ‘ mC 
LEATHER FIRE HOSE. 

Pump and Hydraulic Leathers, &c. 

HIGHEST AWARD INVENTIONS EXHIBITION, 1885. 


Telegraphic Address: “EAGLE, LONDON.” 


Dick’s P i 
ick’s Packing. 
Self-Lubricating, Steam, and Hydraulic Packing. 
MANUFACTURED of the 
best Native Jute, this 
being the nearest fibre to Silk 
known, and is extensively used 
in some parts as an imitation 
of Silk. In the manufacture 
of this Packing every yarn 
gi through an Asbestos 
mpound, thus producing an 
all- pend Packing of High-class 
quality at the low price of 
Z 1s. per pound, 
#@ Good Agents Wanted where 
not already Represented. 


SOLE MANUFACTURERS : 8252 


DICK’S ASBESTOS CoO., 


2 & 4, Trinity St., Canning Town, LONDON, E. 











MEDAL AWARD, INVENTIONS EXHIBITION, 1885. 





THREE MEDALS 
AW ARDED. 


PATENT METALLIO PAOKING, 


JAM Eis RAT, 
8, Brown Street, GLASGOW. 8276 








WARRINGTON WIRE WIRE ROPE WORKS 


Guap Ovrice—18, GOREE as raldide: LIVERPOOL 
Worxs—WARRINGTON. 
OCONTFRACFORS £0 FHE ADMIRALTY. 
Manufacture from oe best selested Charcoal and 
Wire 


Ail kinds of Round and Fat Wire Ropes 
frome fica Plough, Ship MRigcing, Signal’ Saake and 


tors, ion a all articles connected Bea Bes aaa 
GREAVES'S BLUE LIAS LE 


And PORTLAND OEMENT. 


GREAVES, BULL & LAKIN 


Deliver ihe Tend ~~ i @ and Pang Bnet 
part o' on 
overs part of kingdom ry ye 


Stockton, Wilmoote, and Harbury Works, 


Chief Offices: WARWIOK. 


Depots: WORCESTER WHARF, BIRMINGHAM. 
18, SOUTH WHARF, PADDINGTON, W. 6864 








— THE — 


PATENT WATER 
HEARTH 


FOR BOILERS. 
Saves 30 to 50 per cent. of Fuel. 


PARTICULARS ON APPLICATION TO 8123 


GEO. GREEN, Engineer, Aberystwyth, $. W. 
ARTESIAN WELL BORINGS, |. 


Foo @ tn. to 0 juired 
epth by “mines 


STEAM ROCK BORING MACHINERY. 
PATENT SPECIAL SYSTEM 


To secure constant ot PURE WATER for Towns, Bleach 
and Dye Wi Breweries, Paper Works, &c. 
Improved oo = Lag WELL aaa BOILER 


CHARLES. CHAPMAN, 


ENGINEER and CONTRACTOR, 
Broughton Road Works, SALFORD, Since 














*TEMERY EMERY & EMERY CLOTH} "== 


SILVER MEDALS SILVER MEDALS INTERNATIONAL HEALTH (1884) AND 
INVENTIONS (1886) EXHIBITIONS. 


KEENAN’S 38°72 
7, > 
PATENT ert 


NON-CONDUCTING 


Vegetable Pulp, apt 


MATTHEW KEENAN, Sole Manufacturer, 
ARMACH WORKS, TREDECAR ROAD, NORTH ia BOW, LONDON, E. sess 


BINNEY & SON, 


CATHERINE STREET, CITY ROAD, LONDON, EC. 
CITY OFFICE: 62, ‘QUEEN VICTORIA STREET. 


Prices ON APPLICATION. 


ENGINE PACKINGS, ENGINE OILS, 


COTTON WASTE, LEATHER BELTING, 
ENAMELLED GAUGE GLASSES, 


SHIPPING ORDERS PROMPTLY ATTENDED TO. 7827 


Branco Derots—GLASGOW, 50, West Howard Street; 
BIRMINGHAM, 280, Broad Street; LEEDS, 26, Trinity 
Street, Boar Lane. 


J OHN OAKEY & SONS, 


GENUINE EMERY, __ emery WHEELS 
EMERY CLOTH, For all Purposes 














>»y*- 
Li tak ary, 























Wellington Mills, on 2EASS PAPER, - 
LONDON, $2 BLACK LEAD, &c. &o. 














AIR AnD GAS | 
|cOMPRESSED, STORED, & MANIPULATED, 


At any Pecos up to 3 tie per square inch, 


SPECIAL COMPRESSORS, SEAMLESS STEEL RESERVOIRS, 
IMPROVED VALVES, PIPES, and FITTINGS. 


MADE BY 


TAUNTON, DELMARD, LANE, & 60., Ltd, 


London Office:—PALMERSTON BUILDINGS, E.C. 








Two Gold Medals, London International Health Exhibition, 1884. 


FRESH WATER FROM SEA WATER. 





For Ships, Yachts, To o Boats, and Land Stations, 
mon woe pAhcedbare «~~ potent om > tnd to ld, por 7 ton of oa 28 
‘ent lensers, guaranteed per 
tan, or 61 gallons, of Freeh Water, whick es It fows from the clear, cold, 


le, and eq aqenl & Sone see anes ee _—— 
Gomndye Improved Patent Condensers for ers will produce water of above 

Sn Fk Wise tig aoe pes del at wo 

Bu, ri ese Boilers, 

thus avoiding the ‘exp eipenies and rouble le due to the accumulation of Soale in the Boilers, 
of Arabeypage 

The weight o Fresh Vater jer equal to, or 76, or 126, or 166 per cent. more 


than the Wei Boiler fg vn by above ana: oat mena on kind of 
Gondeneer oak pea fy Normandy’s egg eer — been supplied to Her 
ma 57 end 


Tool, Beaebtee and over 00 to te Gara, 
ant Sanne ee 
Durkin, Brat, Cilia, Tapanes 0 Str the Omar foal Mal Stuer, wd 


Star Works, BIRMINGHAM. s16s | | 





And at Liverpool, 166, Gt. Mersey Street. 


See Eaperiments, “ ," 4th May, 1889, 
page 699, and 14th June, 1889, page 664. 8077 


GOLD MEDAL, Inventions Exhibition, 1885. 
MATHEMATICAL INSTRUMENT 


MANUFACTURER 
To H.M.’s Government, Council of bag Science and 
Art Department, Admiralty, &. 





Mathematical, Drawing, and ——s Instruments 

of every description, of the highest quality and finish, 

at the most moderate prices. 8272 
Price List post free. Engine Divider to the Trade. 


Address : GREAT TURNSTILE, HOLBORN, LONDON, W.0. 


THE PATENT ANHYDROUS LEATHER CO. 


PORTSMOUTH, Lay ig | Sma a Sele 
Leather Belting, Hose, strap. ba Pump matte, Butte. 








Laces of 
MA Al Kinds 
ae In Stock; 

Short Cut Oak-Tanned § Butts and 
ing for Home and rs sowa etner with ian Pea 

Brows, or Ay or and Rivetted 

ux lets aelitemens Maeaah. ous 
ioe oe Main e Belts any width, 


Goods are Stamped with 
our registered Trade Marks, Shout wile bene ens 
genuine. Established 1260. 7434 


SMILIES 


PATENT EVAPORATORS, 


For producing Fresh Water for Marine Boilers, 
FITTED WITH _AUTOMATIO- WATER FEED, 


FRESH- WATER CON CONDENSERS. 
FE ED-WATEF R t HEATE RS, 


cnnctilidine aad ta brady by hae se a 
PATENTES {ND MANUFACTURER, 


SAML. SMILLIE, 71, Lancefield st, aLASGOW, 











many others for ships, and on land in various parts of the world. Apply 





NORMANDY & Co., Custom House Station, Victoria Dh dondon,t E, 
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JOHN & HENRY GWYNNE, 


ENGINEERS, 
HAMMERSMITH IRON WORKS, and 


89, CANNON STREET, LONDON. 


“Invincible Paap Sn: a Centri- 
F4 cula 


PUMPING ENGINES 


Unequalled for Efficiency, Simplicity, Durability, 
Lightness, and Strength. 

FITTED TO THE LARGEST rt Sa FASTEST 
STEAMERS AFLOAT. 











Telegrams: 
“ Gwynng,” LONDON, 


TELEPHONE: 1544, 7844 


/ASHMORE, BE BENSON, PEASE & GO. Lim, STOGKTON- “ON-TEES 


ne 


iar, apsimoens ive sommens 
Aide Se ia | breley ie. ’ 
“ Dee.’ ’ , a or: 


e CONSTRUCT ONA Lagi ae 


IRONWORK 








Sydney Smith & Sons, I 
BASFORD BRASS WKS., My 
NOTTINGHAM, 


PORT jj} lee STARBOARD London: 
| Walbrook. 


@l ow 

est Howard Street: 
sunderland 

45, West Sunniside; 


SMITH’S PATENT 


WHISTLES 


Only Steam Whistle Awarded 
>, Prise Medal :— INVENTIONS 

RBXHIBITION, London, 1885 ; 
LIVERPOOL EXHIBITION, 
1886; NEWCASTLE EXHI- 
BITION, 1887. 

Sound uced in powerful 
Beam. ‘eard several miles 
at eea. Tested before Elder 
Brethren, Trinity House, and 
Board of Trad 7923 








MOSELEY’S PATENT 


Sraght - Wa i Valve 


OLE ITS OWN SHAT! 1! 1 





ON 
SOLE MAKERS AND LICENSEES, 


ALLEN HARRISON, & CO., 


CAMBRIDGE STREET Works, 
MANOR ES TEE. 


Unequalled for Simplicity, — and Bfficiency. 
DESCRIPTION: The shell is bored parallel and forms e 


the apring on ee its automatic action, to te 
ae it i a.. con ahah: thus forming a face joint; it 


ts closing (not screwing down to a seat as in 

ven) to chvat off the santa or hig ud that may bein the tap. 

For BLOW-OFF VALVES or COCKS it is specially ad 5 

as the face of the valve is not in any pert to the liquid 

— on), should any sediment or grit 

icluing the valve,” Te canet puaily wedge o et by the act 
of ing the valve, It cannot possibly wedge or get fast. 


pad and is 
For TRAM or HYDRAULIC CRANES it is unrivalled when 
worked by a lever. 7874 











MEASURES BROS. & & 00, 


SOUTHWARK STREET, LONDON. 


ROLLED "stet!” JOISTS & GIRDERS. 


RIVETTED GIRDERS, FLITCH PLATES, FIREPROOF FLOORS, CAST oR nova 
COLUMNS, STANCHIONS, TEE, ANGLE AND CHANNEL IRON, RAIL 
BOLTS, CHEQUERED PLATES, &c. 


Have now in their TOWN Stock 6000 tons of Iron Joists, 3 in. to 20 in. 
deep, Plates, Angles, bys “yy pay ng tons of Steel Joists, ia 

°o in ee 
Prompt Delivery at lowest Market Prices, Section Sheets and Estimates on application. 


« WOPUOT ‘Somnsvoz ,, 
—sserppy orgderdeyo], 














STEAM ROAD ROLLERS 





AVELING & PORTER, Rochester. 
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VAUCHAN & SON. / MANCHESTER 

















Taken at 400 revolutions per minute from a Globe ‘ 
Compound Engines bf il 


JOHN MUSGRAVE f 
SONS, LTD, 


Grose Iron Works, BOLTON, LANG. ‘ 


THE TABOR INDICATOR. 








GREAT se. a 
Messrs. CRABTREE & SONS’ Mei Dye Works, Manchester, 


IN DRYING STOVE 693 ft. Gin. by 24 ft. 








THE FOLLOWING THSTIMONIALS HAVE BEEN RECHIVED = 
From H. Crastree & Son, 
To Mesers. R. JOHNSON, CLAPHAM & MORRIS, Patent Fireproof \Wire- merge Ser 
GENTLEMEN,—In reply to your memo of y st ’s date, ‘ 
satisfactory in every resp The 


Manchest November 7th, 1889. 











g done t to it was so slight that our oun men can remedy it. 


Yours truly, p.p. HENRY CRABTREE & SON, B. H. Cranrnzs. 





Curer Fire Brigaps Station, Jaokson’s Row, oa. 
To Messrs. R. JOHNSON, CLAPHAM & MORRIS, Patent Fireproof Wire-Lathing Manufacturers, Manchester. ovember 8th, 1889. 
GRNTLEMEN,—I have read the memo of Messrs. H. Crabtree & Son in reference to Messrs. Johnson's Patent Fire-resisting Ceiling, mie was subjected to 
intense heat and streams of cold water for about one hour, on the occasion of the Fire of the 5th inst. 
I agree with the remarks they make, and beg to state ‘that the damage to the ceiling was done by the firemen, under my direction, for the purpose of — 
cold air, and letting out the smoke, Iam, Gentleman, yours obediently, 
ALFRED TOZER, Superintendent Fire Brigade. 


» “AMES BENNIE & SONS 


CLYDE ENGINE ke -- 8, POLMADIE, T17 




















PUNCHING, SHEARING, 
t ANoLe IRON CUTTING MACHINES. 


BEAM BENDERS, 
rail PLATE-BENDING ROLLS, all sizes. oa, 


= PLATE EDGE PLANING MACHINES, 17755 = 
” Steam Hammers. Sawing Machines for Cold Iron & Steel. - amma 


* Patent Tireproot Calling stood the Fire remarkably well. We consider it highly . 


ROBT, HARVEY & 60. ,A,s 
(Late D. Coox & Co.) > 
=~ 


Park Grove Ironworks, 
















HYDRAULIC 
S Rivetting Machinery. 
JOSEPH BLACKBURN, 


Manufacturer and Erector of . 
Im 





REGISTERED 


Lightning 
‘Conductors 


39, Arkwright St, 
Gresham Works, 
BOTTINGESS 
London, Walsall, Stoke- 

Tren 
* re yt 3 


ees 


me AT 


OOLLIERY § SIGNALS 
semen 


Terzcnams— 8207 
“ Blackburn, Nottingham” 


E. S. HINDLEY, 


BOURTON, DORSET. 
— SPECIALITIES. — 














@)VERTICAL ENGINES 


Horizontal Engines, 
SAW BENCHES. 


—~——— 


i) 
tht] : 
All Catalogues on application, 
1} r : 


——9— 
London Show Booms 


{4, Queen Vietbria St. 


n.c. 


y Liberal Terms to Shippers 
= andthe Trade. 4676 








HYDRAULIC ENGINES. 


Variable P Stroke G ed when Bi 
sopsrcont, Boonomy guaranteed for Capstans ree? 


STEAM ENGINES. 


== | HIGHEST SPEED & FUEL ECONOMY. 


No Vibration or Noise. Steady Driving. 7308 





TURBINES. HIGH-SPEED PUMPS. 


= ' 42, OLD BROAD STREET, LONDON, E.c, 
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Engineers and Machinists, 


30, 32, & 34, vom sage e St., 






Belf-acting Selvages, 
Belf-acting Spring, Bobbin 
and Selvedge Machines. 


The Platform sae Works, 


(Facive THR River, NEAR CHERRY GARDEN Pier.) 




















“TINTON LEA > |AMVAniee 


FOR ROOFS, SKYLIGHTS, AND HORTICULTURAL WORK. NO SPECIAL CONTRACT REQUIRED. 
NWO ZINC, IRON, OR PUTTY USED. 

Any Quantity Supplied. | Over 600,000 superficial feet in use on 1,600 Structures. 

WRITE FOR ILLUSTRATIONS, TESTIMONIALS, AND FULL PARTICULARS (SENT POST FREE). 8079 


GROVEIE é& OoO., 1i., Engineers, &., Britannia Works, Wharf Rd., ity Rd., LONDON, Ww. 























IMPROVED HAND-WORKING TAPS 


JOHN H. WiDDOWSON 


yeare Manager at Sir Joseph 
- Whitworth’s & Co.) 


ENGINEER, Manufacturer of Screwing A 
Working Fy Machine . Se &o., to Whi mb's 
Standard Threads and Sizes. 


Britannia Works, Ordsall Lane, Salford, 


MANCHESTER 8027 


Pars Liste Fees on Apriicarion. 


W. FONaaER, OLDHAM. 


SILENT 


The 


(Over 6500 made). 














HODGKINSON & CO0.’S 


HAND-MADE PAPERS 


Drawings, Specifications, Account Books, &. 


The most suitable for Engineers and others. 813 


OAN BE OBTAINED THROUGH ALL STATIONERS. | & 





STEEL JOISTS. 


- MEASURES BROS,, Southwark &t., |Z 


Can now supply Steel Joists of various 
secticns and of guaranteed quality. 8002 


FOR SAE. 
8 HP. PORTABLE STEAM ENGINE 


By Clayton and Shuttleworth ; excellent Second-hand ; 
with or without reversing gear. 


7 HP. PORTABLE STEAM ENGINE 
New fire-box and tubes ; a very superior engine. 

5 HP. PORTABLE STEAM ENGINE 
Apply— Second-hand; like new. 8018 

BARROWS & CO., Engineers, BANBURY, OXON. 








N.B. Special Steel Pitch Chain for Steam Pile Drivers 





SPRING COUPLINGS. 


J. WHITTINGHAM 
STRONG STEEL PITCH CHAIN 
Victoria Iron Works, Hedon Rd., HULL. 7929 
Established 25 Years. 


R. WAYGOOD & C0. 


MANUFACTURERS OF 


RICE MACHINERY, 


SUGAR MItLi1.sS, 
COFFEE MACHINERY, 


HYDRAULIC PRESSES, 


OIL MACHINERY. 


LIFTS & CRANES 
For Hand, Steam, and Hydraulic Power. 








APPLY FOR ESTIMATES & CATALOGUES. 





WORES AND OFFICES: 8216 


Falmouth Road, London, $.E. 





ELOBEFR TT BOGS E EF & Co. 
STOCKTON IRON FOUNDRY, STOCKTON-ON-TEES, 
Sole Manufacturers of “THE PEPPER” Steam Steering Gear (one Patent) 


HORIZONTAL AND DIAGONAL 
STEAM WINCHES. 


STEAM GRANES. 
HAND WINCHES & CRANES. 
SHIPS’ PUMPS & CAPSTANS. 
HAND-STEERING GEARS. 
WATER-TIGHT BULK-HEAD DOORS. 
|  DONKEY-FEED PUMPS. 
pS. BALLAST DONKEYS. 
a a ea = SPRING SAFETY VALVES. 
“THE PEPPER” YACHT ENGINES, | 


_Hortovtat Steam STEERING GEAR. 


GRICE. = age 


ANUE ACT URE: 





4823 











-&- CONDEN 
COPPER TI 


WAR INE 
SEAMLESS 
CARTR LIDGE 


an SHEEPC 
IRMI 


7-YORK:S? 


Friction ry and Friction Pulleys 
TO TRANSMIT UP TO 1000 HP. 


\ CHEAPEST and BEST in the 
| Market. 


3200,000 HP. IN USE. 


ILLUSTRA ee CATALOGUE containing Simple Rules for Transmission of Power 
by Ropes, Belts, Shafts, and Wheel Gearing, POST FREE. 


J. BAGSHAW & SONS, 


Batley, Workshire. mad 


SAMUEL OSBORN & CO., 


SOLE MAKERS OF 


- MUSHE T's 


SPEGIAL (SELF-HARDENING) STEEL 


Brought out 20 years ago, and still maintains its superiority over all imitations. It is the 

BEST STEEL yet produced for Lathe, Planing, Boring, and Slotting Tools, Milling and Nail 

Cutters, Countersink and Twist Drills, Machine Taps and Dies, and Hot Punches. No 

twisting in hardening; _no_watercracking; easy to forge, file, or tool; and machines may (and 

should) be driven at speeds and feeds far in excess of any that can be used with any other Steel. 

Crucible and Siemens’ Steel Castings from a few ounces to 16 tons each; Best Tool Steel, 
Files, Saws, Hammers, &c., &c. 


ore) 
Ne 














































CLYDE STEEL & IRON WORKS, SHEFFIELD. 
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DREDGERS & EXCAVATORS 


(SINGLE OR DOUBLE CHAIN SYSTEM). 


THE KINGSTON PATENT 


Has numerous advantages over other Bucket Dredgers, and is 
the Best and Cheapest Machine in the Market. 


SUPPLIED TO VARIOUS 
_4y COVERNMENTS, HARBOUR BOARDS, CORPORATIONS, COAL 
A COMPANIES, CONTRACTORS, &c., &c. 


> OLD FOUNDRY, BOULEZ, 

mem And 76, CORTLANDT STREET, NEW YORK. 
: ESTABLISHED 1777. 7066 

= THREE GOLD MEDALS AWARDED THEIR MACHINERY. 


= 








<i 


& — > 


DAVIS & PRIMROSE. 
ETNA IRONWORKS, BANGOR ROAD, LEITH, N.B. 


ONLY MAEERS OF 











Improved Bevelling Machines 


for SHIPS FRAMES. 


IMPROVED DOUBLE-ACTING STEAM HAMMERS. 


PUNCHING & SHEARING MACHINES, SHIPBUILDERS’ & BOILER MAKERS’ MACHINE TOOLS, &c. ™*® 


A.EDMESTON & sons CANNON STREET IRONWORKS, 


SALFORD. 
PATENT FRICTION CLUTCH 


















ear 


THE CHEAPEST 


AND 


BEST IN THE MARKET. 


SEND FOR PRICE LIST 
AND DESORIPTION. 


Engineers to Bleachers, 
Calico Printers, Dyers, 
Finishers, &c. 





8180 











R.Laidlaw &Son 


ALLIANCE FOUNDRY, 
GLASGOW. 





LONDON OFFICE: 


6, Little Bush Lane, Cannon Street, £.0. 


TELEGRAPHIC ADDRESSES: 


“‘ Laldlaw, Glasgow.” | “ Laidlaw, London.” 














R. LAIDLAW & SON, 


Gas and Water Engineers, 
7455 





Extensive Stocks Z Great Variety 
oF Of Heavy Sized 
Every description 2 Plain & Chequered 
and Section of é Plates. 
Z Boiler and Tank 
Malleable Iron, Z Plates, &6. 
including Large 2 Quotations and 
Round, Ss Z Sections on appli- 
= zi 
g Shipment Orders 
Heavy Sections of peameit’ 
Girders, Tees, Executed, 
Angles, &c., &e. _ CORRESPONDENCE SOLIOTYED. 





Alliance Foundry, GLASGOW. 
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AIR PROPELLERS, for 
wh ‘f f Ventilating, Cooling & Drying. 


| ee 
y Py § The shape of its Blades enables 
bf the Blackman, at a moderate 
, {/ ce ‘| speed, to do work which, if 
: ge} done by any other appliance 


Wp 







¥{\| would have to be done by dint 
Riis Of greater Speed, Power, and 
Hat Cost of working. 7224 


he BLACKMAN VENTILATING G CO., Ld, 
68, FORE 8T., LONDON, E.C., & BRANCHES. 


IRON-WORKING MACHINERY 


CRAIG & DONALD, 


JOHNSTONE, near GLASGOW. 








BAR, os CUTTING MACHINES 





— Machines for Shipyards, 
oiler and Girder Works, 
Forges and Rolling Mills, 


Labour-saving Machinery for Tank 
and Gas-holder Makers, 826 

TheBoilerInsurance& Steam Power Co.,Ld. 
Established 1859, Capital £250,000, 


Hap Orrices: 67, King Street, Manchester. 
BRAXon Orricss: 189, Cannon Street, London, E.C., 
and 2, Weet Regent Street, Glaegow. 








Drexcrors 
CHARLES J. GALLOWAY, ‘i. M. Inst. O.E., 
ropa Chairman. 
JAMES SCARLETT, Esq., Manchester. 
Sir JOSEPH rt LEE, Manchester. 
EDWARD PARTINGTON, ae Gloss 
J. A. ARMITAGE, Esq., Huddersfield. 
Chief Engineer: J. F. L. OROSLAND, M. Inst. M.E. 
Assistant Engineer: ©. BULLOCK. Assoc, M. Inst. C.E. 
Seorotary : E. HADFIELD. 


BOILERS. —Insurance ag against damage os 
from Explosion of Boilers or Collapse of Flues, 
covering not only the boilers but also surroundin 
Byes a of whatever description, and persona 


ENGINES. ction and I 
damage from oe 


EMPLOYERS’ LIABILITY. 
Workpeople, covering all risks for which the 
— is liable under the ‘‘ Employers’ Liability 

Act,” 1880, 


oo 





agains 


—Insurance of 


GENERAL ACCIDENT INSURANCE. 


—Moderate Terms. 
Applications for Agencies invited 8182 


PICKERINGS LIMITED 


PECIALTY 


HOISTING MACHINERY, 


Patent Self 
Sustaining 


HOISTS: 


; OF AL KINDS 





Sustainino 


LIFTS 


FOR: HAND 


FRICTION 
HOISTS ffs 
GLOBE WORKS. STOCKTON on 


TEES, 


g | Aso Sole Makersof KERR'S PATENT PORTABLE RAILWAY & ROLLING STOCK. 


THE “GRIFFIN” patent HIGH SPEED GAS ENGINE. 


CHEAPEST, SIMPLEST, & MOST ECONOMICAL. 
At the Society of Arts Trial of Gas Engines, the “GRIFFIN” ENGINE was awarded a GOLD MEDAL. 











Donble-Acting Siobainiate aren 


From 1 to 20 Horse Power. 


Single-Acting Vertical Engines, 


From } to 4 Horse Power. 


DICK, HERE & CO., 


101, Leadenhall Street, LONDON, and 98, Mitchell Street, Glasgow. London Show Room: 76, Queen Victoria Street, E.C. 
Manchester Agent, GHORGE SIMPSON, 45, Cross Street. 
WORKS: BRITANNIA ENGINEERING WORKS, KILMARNOCK, N.B. 


Sole Makers 
and Licensees, 


SEE FORTNIGHTLY ADVERTISEMENT IN THIS PAPER. 7346 







































Sra THE HANOOOCK GPO 
: zs y RAT R S <3) y 
age S| N S$ r pi 
epirw lt bined er a wl —* al mos a 
_—— a Pe El and Reliat 
No Adjestment, 4 i Hs Feeds — Heaters. 
ie 
Draws Water at 140°, ei Be ff Oan be used as a Pump only. 
a ie —— 
3 All Sises Lift Water 25 ft. | fi] Bi] oa No Valves or Wearing Parts. 
Delivers to Boiler up to 212° WH ia Oan be examined instantly. 
ESTIMATES FOR FIXING HA eg SOLE MAKERS: 
crepes Af UAE sno 
LOCo. PATTERN, and all information on appli- = © | opPER THAMES STREET, al 
cation to— WATER LONDON, E.C. 

















“FRANCIS BERRY & SONS, 


SOWERBY BRIDGE, ENGLAND, 


Makers of Improved Lathes; aeee. Shaping, Drilling and Screwing Machines; Portable Universal Radial 
Punching, Shearing, le iron, and Machines; Scrap and Rail Shearing Machines, Rail Straightening and Bending 
Machines, Horizontal an Vertical Plate ee | Rolls, Angle and Tee Iron Bending _ es, Plate Edge Planing Machines, Saws foo 
Cutting Hot and Cold Iron, Rivetting Machines, Steam Hammers, Hydraulic Presses, &o, 


OONTRAOTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. Established 1832, 
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Ebi 1738.) FORRES TT & Son, 
SHIPYARD, WYVENHOE, ESSEX, AND NORWAY YARD, LIMEHOUSE, LONDON. 
Ship, Yacht, and Boat Builders in Wood, Iron, or Steel. 











12 PRIZE MEDALS. 


Contractors to the Admiralty, War Department, Indian Government, Crown aitein for the Colonies, Foreign Governments, &c. 


YACHTS & LAUNCHES BUILT in WOOD, COMPOSITE or STEEL. STERN WHEEL STEAMERS & BARGES in SECTIONS or PIECES. 


GENERAL REPAIRS OF ALL GLASSES PROMPTLY EXECUTED. LAUNCHES AND ALL KINDS OF BOATS ALWAYS ON STOCK. %22 


D. M. CUMMING, 








Yachts, Launches, Tugs, 
Lighters, Barges, 
and Light Draught Paddle 










Shipbuilder, and Stern Wheel Vessels 
of all descriptions, Built in 
BLACKHILL DOCK, 3 pecans ome 
PARKHEAD, Se ‘ eomplete, or Shipped for 


peril transmission abroad. 


GLASGOW. 











D. + ene mdi — ei in.aen: 


ABBOTT “ CO., Newark-on-Trent. 


























MAKERS OF 


EVERY TYPE OF 


Launch & Tug Boilers, 


AUNCH BOILER. __ 
ADMIRALTY CUTTER TYPE. 


HOWELL & CO. ,carmnaors vos SHEER IELD, 


Manufacturers of all kinds of 








LAUNCH BOILER. 7986 
RETURN TUBE TYPE. 





TORPEDO TYPE. 














HOWELL'S PATENT HOMOGENEOUS } METAL AND CAST STEEL TUBES. 


“HOWELL'S” SPECIAL SELF-HARDENNG STEEL FOR TURKING TOOLS, 














PARIS EXHIBITION, 


isso. 


Lubricating Oils 
COLD MEDAL 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY L*- 


Oil Refiners, 


AND MANUFACTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
Cylinders and Valves. 








For Textile Machinery of every 
description. 


For Collieries, /ron Works, 
Mines, and Quarries. 


For Saw Mitls, Flour Mills, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 


For Engineers’ and Machinists’ 
Tools and Shafting. 


@| For GAS ENGINES. 





SoLe PRorRIETORS AND MANUFACTURERS OF 


VEITCH WILSON’S 


= LUBRICANTS, 


} | Descriptive Catalogue (Illustrated) ; 
; f |Paper upon Lubrication by Mr. J. 
= _| Veitch Wilson; Price Cards & Samples 





may bs obtained from | 


PRICE'S PATENT 





CANDLE COMPANY, Le: 


Belmont Works, Battersea, 


;|LONDON, 


Guardian Building, Cross St., Manchester. 
18, New Quay, Liverpool. 7s 
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IMPROVED SECOND-CLASS TORPEDO BOAT, 


BUILT FOR THE BRITISH COVERNMENT. 
ADAPTED AS A VEDIETTE OR GuUN-BOAT. 


YARROW & CoO., achaieinsticeall 



























































+ 
Length, 60 feet. Beam, 8} feet. 
Speed on official trial, during four hours, with a load of 4 tons, 17 knots, Speed, light, 184 knots. 
____———s—CsCS'urrniing power at full speed, within a circle, the radius of which was equal to the length of the Boat. 8108 
ENCINEERS & SHIPBUILDERS ee oer ewe ceo DOUBLE & TRIPLE EXPANSION ENGINES y 





Ep gael ES EITHER SCREW OR PADDLE. 


= Steam Tugs, Passenger & Cargo Vessels 
f= to 200 . long, built under sheds. 





Boilermakers, Founders, Coppersmiths, &c, 


GRAVING DOCKS adjoining Works, PB 
532 x '71 x 22 ft. and 350 x 50 x 14 ft. 2 





SPBHCIAL TINS. 7680 


Contractors by Appointment to isa - <a = MARINE MACHINERY for Shipment abroad. 
H.M. Admiralty & War Department. cox && "cOo., Fi almouth Docks aes FALMOUTH, JTH, England. ___ Spring Safety Valves registered by Board of Trade. 














Intending Purchasers may see 
any material passed through 
PS MERC UEC) se: mead (aiaag ‘he Machines at our Works, 
NGRENDLATE. ope i nie) eehuee2%ge OF we shall be glad to grind 

SHRED ANY MATERIAL samples sent to us and return 

| t VIE eoiear MINERAL of VEGETABLE the results to senders, or 


HARDY PATENT PICK COL°.SHEF FIELD soLe MAKERS 


Machines can be had on 
approval. 7997 


aan TCG CN”. ROR 


Dw TUBE MANUFACTURERS WOLVERHAMPTON SUNS | , 








< 
















she 


7786 





ARTHUR H. BATEMAN, 


(Founder of the Firm of A. H. Bateman & Co., and Managing Director of the late A. H. etd & Co., Lid.) 


But entirely unconnected with Messrs. ROOPER & HARRIS, "who, having pure ce old business, are now trading as A. H. BATEMAN & CO. = 


EMERY WHEEL MAKER & ENGINEER 


Westcombe Hill Works, EAST GREENWICH, LONDON, S.E. : 


(Ooz.0S8S38 TO WHESTCOMEBE PARE STATION, ’ 3.5. ERT.) 
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BAILLIES S PATENT CAMB 






























3 CHTS PER FOOT SUPER 








SHWEWINC FLOORING PLATES USED 
TRANSVERSELY INSTEAD OF 
CROSS GIRDERS 





af ERED BERED CORRUGATED i FOR BRIDGES an 
ers Stages & Pontoons Subways 
a ESTWOOD B E & C? ENGINEERS & CONTRACTOR 


(em mn @ wm en oo mewn mew se = oe 6 ee ee 8. cece 

WEIGHT PER FOOT SUPER en ne a SE a 
FOR NETT AREA COVERED Wo 1s = rests 

) <a ‘70 lis =z - 

be: wa. ; THIS SECTION 

a FEET ASK ON BEARINGS THE PATENT CAMBERED FLOORING IS SPECIALLY 
OESIGNED foR RYIN 
TRINING A 1G LOAD OF CAR: (CA DOUBLE LINE OF RAILS 


THIS SECTION 
THICK HAS BEEN 

- TESTED ON BEARINGS 8 FEET 
y APART TOS CWTS PER FOOT SUPER 

. WiTh P DEFLECTION HAVING NO PERMTSET 


THIS SECTION VIEW SHEWING PLATE GIRDER BRIDGE 
. WITH PATENT CAMBERED FLOORING 
SuTHICK ON BEARINGS iW PLACE OF CROSS GIRDERS 


8 FEET 6 INCHES APART HAS BEEN CHINO EXTRA HEADWAY AND 
TESTED TO’ #CWTS PER FooT WEIGHT PER NET? 
WITH fl DEFLECTION OF e'IncH AREA COVERED 


oh 
he . 
Fal . THIS SECTION . 
NCH TRICK ON BEARINGS 
46 FEET APART HAS BEEN TESTED 
703 CWT PER FOOT SUPER WITH A DEFLEC 
TION OF Ys} HAVING A CANBER OF ye ‘BEFORE 
TESTING 
WITHOUT COVERS 
Yar - 207 /bs 
Te - +2 
A+ +m 


THIS SECTION 
Je" THICK ON BEARINGS 
45 FEET APART HAS BEEN TESTED 

70 3 CWT PER Foor SUPER 
WITH Al DEFLECTION OF 72 























































reaareent BAILLIES CORRUGATED FLOORING (wrot Iron or Seater eiaes | and Warehouses the Decking 
and Watercourses way pee apnepeepynnt tg ATE RAILWAYS and by the principal RAILWAY COMPANIES of the UNITED KINGDOM 
OR BRIDGES ROOFS & CONSTRUCTIONAL IRONWORK OF EVERY DESCRIPTION 

LONDON YARD, theag LONDON. E. 








40 IS MADE WITH STEEL ONLY IN TWO SIZES 
HAVING DEPTHS OF 12 INCHES AND 10 INCHES AT 
THE CENTRE 

BOTH SIZES ARE MADE THE SAME LENGTH &WIOTH 






PATENT CAMBERED FLOORING 
4S HOAPTED TO poored BRIDCES 


lem ae ee we me 


SMALL SECTION FLOORING 
fe) AS ARRANCED FOR FOOT MAYS 





tala laa¥avavalavalavava lariat’ 
~——~O 





“ay 
oe. 
eeu 


SHEWING FLOORING AS USED 
FOR CULVERTS AND SMALI BRIOGES 








THE SINPLEX BRIDCE 
TMS BRIDGE AAS BEEN DESIGNED SPECIALLY FOR 
TEA PLANTATIONS AND PLACES WHERE THE 

10 i$ MOT INTENDED TO BE MEATY 
wn GREAT AOVANTACE /S CAINED 
Arar (NW ERECTING A BRIOCE OF TMS 
AND ON ACCOUNT OF ALL THE 
telb Tee Iron PARTS BEING VERY EASILY FIPTED 
TOGETHER 































Pe ee w 
r the above are in stock, but quotations can be diven for Special Sections. 
pe oo Mouldings. Gutters. Buckled Plates as: be itos and 4 to 4" are 
Made in Iron or Steel, Sections 6 to8.and the Cambered Floorinp. in Steel only 
AY HAAR AR DORE.LITE LOMBOR, 

















M. JESSOP & SONS Limited. 





Cast Steel Rudders, 





STERN FRAMES, 


BRACKETS, STEMS, 
GEARING, 


AND ALL KINDS OF 


CASTINGS. 


BRIGHTSIDE 


MANUFACTURERS OF 


GRANK SHAFTS,| Tool Stel = 


Forged, Cast Solid, or Built Up. OF SUPERIOR QUALITY 


1)" 
UU. 


CAST, SHEAR, GERMAN, 
SPRING, BLISTER, 


AND 


SHEET STEEL. 


















HUA 


y "] 


WOoREKES, 
( 27 










SHEP EIHLD. 
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RNS TI SsCcorl & Co. 


NHEWCASTLE-UPON-TYNE. 
TRIPLE-EXPANSION 


MILL ENGINES 


FOR HIGH ECONOMY OF FUEL. 


COMPOUND 


AND 


TRIPLE-EXPANSION 


ELECTRIC LIGHT ENGINES 


FOR LAND AND SHIP USE FOR DIRECT 
DRIVING. 











TRIPLE-EXPANS(ON Marine Engines. 


COMPOUND Marine Engines. 


| LAUNCH ENGINES. 


YACHT ENGINES. 


ENGINES. 


AUXILIARY MACHINERY FOR 


| WAR SHIPS. 
Hydraulic Pumps. Ballast and Feed Pumps. 


m FORCED DRAUCHT ano = VENTILATING FANS. 


Made in four types for open and closed stoke holes from 30 in. to 72 in. diameter. 


ELECTRIC LIGHT, 
| TYNE DYNAMOS, ARC LAMPS, & TRANSFORMERS in all sizes. 


Prices of COMPLETE INSTALLATIONS for FACTORIES, MILLS, or SHIPS, &c., on application. - 


ee ee BY STEAM, WATER, OR HEAT. 
































cuciaac: BELTING CO: 
re PATENTEES & SOLE MAKERS 
PATENT_FASTENER A. PATENT FASTENER B. 
GUARANTEED TO STAND THE ACTION OF STRAP FORK. 
OFFICES: 20, ROOK STREET, MANCHESTER. 


( 28) 


Much CHEAPER than LEATHER. 
UAHLVAT Uey AIAVUNG ces 































’ 
meg —E 
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BEOADBEMNM TS’ 


HYDRO-EXTRACTORS. 


Direct Steam Driven. Suspended on Links. 
No Shafts or Belting required. And 
requiring No Foundations. 


—— ADAPTED FOR — 


MANUFACTORIES, DYEHOUSES, LAUNDRIES, 
CHEMICAL WORKS, SUGAR REFINERIES, &c. 


Samp FOR CATALOGUE. 


THOS. BROADBERT & SONS 


CENTRAL IRON WORES, 


Chapel Hill, ill, HUDDERSFIELD, England. 


“ BROADBENT, HUDDERSFIELD.” 


Mert Patan MULTITUBULAR VERTICAL BOILER 


DASCRIPTION. 
The Meredith Boiler belongs to the now well-knewn of Boilers in which Horizontal Tubes are 
B\, employed as heating surface in a vertical | cylindrical shell, by means of which the - pea of economy 
; aha eaten a Leh ry ag by er is d with the effici y of a Tubular Bo’ 





































in the Meredith Boiler, and which is covered by the third Sain of the Specification 
=) No. sts tho aasehaing of the Maecheennal Soho te Gore ups over the furnace, so as to radiate from 
the combustion chamber, in the manner illustrated in the a especially in Fig. 3. 


This divergence of the Tubes leaves an open space above the crown of the furnace, thereby faciii- 
tating the ascent of the globules of steam from that part of the Boiler which forms the ‘region in which 
j] they are most rapidl: ey A result of this Saget is the entire absence of priming under 
i any conditions in which these rs have been wor 

The Hea collie ¢ ‘of th tetie Meredith Boiler is pone by from 20% to 40% than that of i o te 





i 7 4 to the facilities provided for increasing i. i of the a 
Poss iat ae Ee meey project beyond the shell of the Boiler into the smoke box, == ted in Figs. 1 and 8. 
y i D Bia For the Meredith Boiler, in addition to the above-named oa advantages, may be claimed all the 
ordi advantages belonging to this type of Boiler, such as economy of space, tubes easily swept, and 


eaned. 
“Tae Riusy 5208,, STOCKTON-ON-TEES. Stockton-on- Tees, 25th November, 1887. 
Dear Sirs,—The Meredith Patent Boiler which P om supplied to us has been at work about tweive 
BOLE M ANUFACTURERS months, and we are glad to say has given us great satisfaction. We cannot speak too highly of its merits 











| a - AND LICENSEES, = — B44 Sollers we know Of Yours tray,” “for MOOR STEEL AND {HON COMP ANY, Lid, 

a st Fie, 2, Cuas. J. BaGusy, ne 

' RI LEY BRO S., Perseverance Boiler Works, STOCKTON-ON-TEES. 
PRICES ON APPLICATION. 7557 














SPECIALTIES 


Gas Engineering 
GASHOLDERS 

ae GAS PRODUCERS 
XS Wosneons. GASWORKS PLANT 


o >, LANCASHIRE, neice 
Na RN MULTITUBULAR 


ANUFACTURERS. op AS 
p, CASHOLDERS AND COMPLETE oe aie 
: Mldamiinalin Co andl heal G ~~ 


Gstonte ERECTED COMPLETe 
dar fae OF dan ORD, 






























PO? Engineerin 
. ee -and Cornish-—= —— 


the Me gs iS GS > ° STEAM ENGINES 
Li iP. Loz ‘N oN hae OIL 

Hicu PRESSURE, » SIZ,” a B vi uP BR (SS | sream porars 
op eecge > or Without By KTR Best = MopeR CS OACTice | STEAM FITTINGS 


Wiis} SEG QUiLiBRIUY 4 ye ~4 Po ——_| STEAM CONDENSERS 
‘ PATENT ° bot Gearing’ a. Vy > Leslee Machineny| STEAM. PUMPS 


OP KAS. SUGAR MILLS 
— wv > ve xs D> /W [RON OR SrtéZ, 


ane Or wg y YW ‘ Wire Artz River Hozes\ Tube Making, &e. 
DESIGNED TO CIVE ECONOMY, Aut *G iy . sa smn asst meni ini 
IN FUEL & REGULARITY. 


OF SPEED. ii XO Ng“ so Arrer FLATES | WELDED TUBES 
Ng y0 MOUNTING 5, NS S 4 Are BENT) were) SUGAR 


m . x SRS) yn GUN METAL OR CAST IRON WITH CUM METAL VALVES, SEATS & niall 












































Z, Ye. Nessa PANS 































0: Lip, WELDED SALTPETRE 
Fi lens PiccoTtT aC? ATLAS WORKS, BIRMINGHAM /ewczano, ah py PANS 
@ CAS, HYDRAULIC & GENERAL ENGINEERS IRON & BRASSFOUNDERS. 2 i ‘ RIVETTED SUGAR, 
& ig ESTABLISHED 1822.) * 
Xs tonpon OFFice. | | "ABC. Cope Usen _ een ona SALTPETRE, AND 
{ iy |4CTStTHomaS Apostte E.C. . . OTHER PANS sso 
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| Oo THE FOWLER-WARING CABLES COMPANY, LIMITED, 


85, QUEEN STREET, CHEAPSIDE, LONDON, E.C., 


SOLE MANUFACTURERS OF LEAD COVERED CABLES UNDER THE COMPANY’S PATENTS, FOR 


“BB } Telephone, Telegraph, Electric Light, & Transmission of Power 
J 


SPEGIAL ANTI-INDUGTION TELEPHONE GABLES. 


ere m> Great Mechanical Strengthh UNAFFECTED BY HEAT. High Insulation. Low Capacity. 
—— SPECIALLY SUITABLE FOR —— 
Steamships, Docks, Factories, Chemical Works, Mines, Damp Places, and all hinds of Underground Work. 


my * GOLD MEDAL, PARIS UNIVERSAL BXHIBITION. 
REFERENCES AND PARTICULARS ON APPLICATION. 8290 


HELSBY, ur. WARRINGTON, (ELECTRIC LIGHT. 
TELEGRAPH MFG, C2 [0 === eiamee 
FOR )\TELEGRAPH. 


WIRES, CABLES, INSTRUMENTS & FITTINGS, INSULATORS, IRONWORK, BATTERIES, RAILWAY. an 

























































































RANSOMES, SIMS & JEFFERIES, LD. 
| 
MADE FOR ALL SIZES OF VESSELS. 
EFFICIENCY SUPERIOR, TO ANY 
HITHERTO BROUGHT 
CHISwick, LONDON, WwW . 


( 30 ) 
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Hydraulic Engineers J. T Y L0 q & S 0 N S Sanitary | Engineers 
AND 
Brass Founders, j Pump Makers, 














PATENT POSITIVE WATER METER. d, Newgate Sirest, LONDON, I. C, J. TYLOR & SONS’ 


GUN-METAL GLOBULAR FIRE VALVES. 





PATENT NEW ROAR WATER METER. 











—ALSO MANUFACTURERS OF — — 


Pumps, Pumping Apparatus, Fire Engines, Hydrants, Fire Valves, Water Posts, Street Watering Apparatus, Fittings for Waterworks Mains, Air 
and Water Valves, Sluice Valves, Ball Valves, Serewdown Taps, Water Closets, Urinals, Lavatories, Baths, Patent Waste Preventing Closet Cisterns, 
Patent Waste Not Taps and Supply Valves, Soda Water Machinery, Diving Machines, Steam Fittings, Salinometers, and Fountain Jets, 7 


os ———___—_» 


Suction Dredger working at the Weser Regulation ree), S HIPBUILDIN G & ENGINEERING COM PAN Y, 


__ discharging dredged material up to 900 yds. dis jWERF CONRAD, D, LD., HAARLEM, HOLLAND 


Successors nd THOMAS ——— & ae 
TELEGRAPHIC ADDRESS - - “ WERFCONRAD, HAARLEM.” 


|BUCKET and SUCTION DREDGERS 


OF ALL SYSTEMS. . 
SEA-GOING DREDGEBES, | 


MAKING THE VOYAGE OUT TO EVERY PORT. 


IDIEMOouUNTABILE VDRAEDYVDGIELNS, 
FOR SHIPMENT AND RE-FITTING AT DESTINATION. 


. PATENT SYSTEM of forwarding Dredged Material to considerable distances. 
ELEVATORS, EXCAVATORS, HOPPER BARGES, 


AND. ALL GENERAL DREDGING PLANT, 7979 





























ar semvien 


. Send for the New Iilustrated 
3 Handbook of 


= CRANES, DREDGERS, &o, 
E J. JESSOP & SON, 


LEICESTER, 7448 


Patent Steel Lock Nuts and -Steel Fish Bolts, 1» {@&iGlA8# MEDALS, LONDON, pants, syONEY, ADELAIDE, 4 
Cannot be disturbed by Vibration. Great Saving in Maintenance, Melbourne = 9 oo oct an Seventeen nae =n 
ABSOLUTE SEOURITY. 1880—SI, 











Appliances, &e, 


‘\IBBOTSON “=~ 
|. BROTHERS 


AND COMPANY, LIMITED, GLOBE STEEL WORKS, SHEFFIELD, 
+ | Manufacturers of 

~ STEEL OF EVERY DESCRIPTION. 
STEEL FORGINGS, AXLES, &c., RAILWAY SPRINGS OF ALL KINDS, 


Files (Hand Cut only), Saws, Tools, and Patent 
Automatic tral Coup Buffers. 


A. B. Ibbotson’s Patent Steel Lock Nuts, and Steel Bolts, Railway Fastenings, &., &. 


TEBORSON'S WROUGHT IRON AND STEEL BUFFERS, Jaime 
GEORGE TURTON’S BUFFERS. 


LONDON OFFIOE: 4, WESTMINSTER OHAMBERS, VIOTORIA STREET, 8.W. 
















> | 
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J. COPELAND & CO., 
Engineers and Boiler Makers, Pulteney Street Engine Works, Dobbie’s Loan, GLASGOW. 
THE FOLLOWING ARE SPEOIALITIES: 


SUGAR, RICE, & FLOUR MILL PLANTS, _ICE-MAKING MACHINES, 


vo en Aa aan GENER A.I, _TDmAULXZO wor;R =z. 


Hatin for Oil Refining and Chemical Purposes, also General Plant for Steel and Ironworks, Distleros, de, 


—— London Agents: JAMES REID & CO., LEADENHALL HOUSE, I0!, LEADENHALL STREET. —— 


re cAnchorT tbe CoH 


eas: STREET: ooo STREET 


cn ¢ OCKETED WROU CHT & Water suroosts 


SCREWED? ‘SQ LAP WELDED IRON & STEEL BOILER TUBE 























Advantages. Adwantages. 








GUARANTEED LOCKFAST. DIFFERENTIAL GRIP AND 


LOCK COMBINED. 





ABSOLUTE SECURITY. 


i y) 
IMUM 
HAS NO SLITS TO WEAKEN AND vloretrng rece] mica iets, ee re Ce eee emiNG AREA 


CAUSE RUST-BINDING. 





AUTOMATIC UNSCREWING 
IMPOSSIBLE. 





COMPETITIVE TESTS PROVE IT THE 
MOST EFFICIENT & CHEAPEST. 

Se §8CAN BE USED ANY NUMBER 
\ OF TIMES. 





CAN BE APPLIED 
WITH ORDINARY SPANNER. 





BAYLISS, JONES, & BAYLISS, ""W3.32i%aueron 


eure OFFICES, SHOW & TESTING ROOMS: 189 & /4l, GANNON STREET, E.C. 


JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW 
MANUFACTURERS OF 


LAPWELDED IRON BOILER TUBES 














ee re ed 














aaienens 





FOR MARINE, STATIONARY, AND LOCOMOTIVE BOILERS, &o. 


_ WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. _ 








BRICK MACHINERY 


on EO, SUIT ALE OLAS. ae 
vertisers Machi brace all processes, has been redu =x for the HEST ALITY 
Seg a fore PLABTIO PRI PRESSED SD BRIOKS, [OKs READY TOR THE KILN, on the MOST PMOST EOONOMIOAL PRINOIP: 
SUCOHSSFULLY WORKING IN ENGLAND, AUSTRALIA, NEW ZEALAND, AND NEARLY ALL PARTS OF THH WORLD. 


OBTAINED THE THREE HIGHEST AWARDS AT THE ADELAIDE JUBILEE EXHIBITION. 
OBTAINED FIRST-CLASS AWARD MELBOURNE BX HSIBITION. ™ 


BRADLEY & CRAVEN, Westgate Common Foundry, WAKEFIELD. 


















“— 
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HINER GD: all 


WW 


Jest ES Ji 


THE PATENT ANTI- fais CONVEYOR AS = 400 TARE bh cak NS. Jac ‘16. ark le an ne Ton ONES fs 


Protected by Letters Patent, 1886. PURCHASERS ARE CAUTIONED AGAINST INFRINGEMENTS AND UNRELIABLE ‘IMITATIONS. So: Se. 


DISINTEGRATING, GRINDING, AND SIFTING MACHINERY FOR EVERY MA TERIAL. Samples Ground and ae FREE. 


FLOUR MILING MACHINERY 


ROBINSON'S ROLLER SYSTEM. 


awarpen **§(F RAND PRLX ” Panis, 1209. 


THE HIGHEST AWARD. 


= THOS. ROBINSON & SON, » 


PATENT ROLLER MILL. cali sree ROCHDALE. 8278 


THE “TOWER” SPHERICAL ENGINE, 


POWERFUL—ECONOMICAL—NOISELESS, 


And THE MOST COMPACT ENGINE IN THE WORLD 
FOR DRIVING 


CENTRIFUGAL PUMPS, DYNAMOS, FANS, 


And all HIGH-SPEED MACHINERY. 


THE ILLUSTRATION REPRESENTS A SPHERICAL ENGINE privine a CENTRIFUGAL PUMP. 


























“TOWER” SPHERICAL ENGINES are specially adapted for use with : 
COMPRESSED AIR, and are the best Engines for driving rock-drills, &c. 





ADDRESS THE PATENTEES AND MANUFACTURHRS— i 


HEENAN & FROUDE, § 


Newton Heath Ironworks, 


MANCEES TER. 


——————— TELEGRAPHIC ADDRESS: “SPHERICAL, IOAL, MANCHESTER.” gas 


POAUULALIUUERUUUELAEDEEESTEREEEETESSSSSES 








ENGINEERS’ COPPERSMITHS, BRASS FOUNDERS, AND FINISHERS. 


ISAAC STOREY & SONS === 
= No rtTr MiIinbiL, he ae SER, Ee ros 
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SMITH’S CRANES 


CANNOT BE SURPASSED 
or Quick, Efficient & Economical Working 
Can give more references (jm 
than any other maker to 
users of this class of Cranes 





TRAUTWINE 5 
CIVIL ENGINEER'S 
POCKET-BOOK. 


“Beyond all question the best 
— manual for the Engineer that 
as ever 






5 ane ting oer L. Voss, 
C.E., in “ Manual for Railroad Engi- 
neers,” 


BEND FOR PRICES AND PARTICULARS. 
London Agents: Hy. HUGHES & Co., 85, Gracechurch St., E.C. 
‘Telegrams—“ SMITH, RODLEY ;" “ FUSE, LONDON.” 


TEOMAS SMiTH, 
STEAM CRANE WORES, 7450 
RODLAY, a. LCHHDS. 


WEIGHING MAOHINERY. 


ecpooey Bane 
getline Sion Yowr 
RMbOV 2 Geol: 
Tele, Addresse—" WEIGHING, ceiiatiniias 
Also for 


tranny, at, go, tea, ny HARDIYL ERR 
cee AN PUMPS 
RS ee | 84 &85,Wuitecross STREET 


** Without doubt it has proved itself 
sd be the — teage i k = = 
guage for the Engineering Profes- 
sion.” —Hngineering and Mining Journal, 











JOHN WILEY & SONS, New York. 
BE. & F. N. SPON, London. ill 








[die Rubber Products— 


For Textile and Ohemical Manufacturers, Engi- 


@esrs, Contractors, Dyers, Paper Makers, Millers, 
&o., &c. 











67, Moorgate Street, London. 
6, Charlotte Street, Manchester. 
18 & 16, id Street, Glasgow. 


LONDON.E.C. 


oane| 





EDWARD BELLA, 


ADVERTISING AGENT, 


68, CHARING CROSS ROAD, LONDON, W.C., 
INSERTS ADVERTISEMENTS IN TRADE AND GENERAL NEWSPAPERS ON 











MOST REASONABLE TERMS, 
___NATIVB AND COLONIAL PAPERS A SPECIALITY. 886 


SAND-SPREADING MACHINES 


FOR ROADS AND TRAMWAYS. 
(Garrett’s Noiseless System.) Introduced in 1880. 


Awarded GOLD MEDAL and “FIRST SPECIAL,” 
Melbourne Exhibition, 1888. 
Upwards of 70 Machines supplied to different Corporations & Companies. 
FIRST-CLASS REFERENCES, 


RICHARD GARRETT & SONS, 
LEISTON, R.S.O. 0 | set 


eeeell 


JNO. BIRCH & CO., 


MERCHANTS AND ENGINEERS, 
40, CHAPEL STREET, 


LIVERPOOL 


Telegraphic Address: ‘' Poolbirch,” Liverpool. 














Purchase, Inspect, and Ship Material and Ma- 
chinery for Engineers and Contractors abroad, 
and act as Home Agents for Foreign Dock- 
al: Arsenals, Railways, Engineering Shops, 

oundries, &c. 


CORRESPONDENCE INVITED. 


Estimates, Plans, and Specifications submitted for all classes 
of Machine Tools, Machinery, Sea-going and River Steamers, 
Barges, Dredgers. 

Rails and Rolling Stock provided to Main Lines, 

Planters and Contractors supplied with Medium, Light, and 
Portable Railways complete. 


MONTHLY PRICES CURRENT OF ENGINEERING MATERIAL MAILED 
FREE ON APPLICATION. 7897 























PHOSPHOR ibQ 





BRONZE 


FOR BEARINGS, SLIDEH VALVES AND PUMPS, &oc. 
Beware of imitations, and specify the ‘Cog Wheel” Brand of 


THE PHOSPHOR BRONZE COMPANY, Limited, 





___87, SUMNER STREET, SOUTHWARK; LONDON, S.E. ms 








THE LEEDS FORGE COMPANY, 


SAMSON FOX, C.E. 


Managing Director. 








LEEDS. 


LIMITED, 
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DAWAY An 
ae sti imitate “ED Co 


EGYPTIAN COTTON BELTINGs CANVAS HOSE 




















IVEilis = = = === = Pendleton, Manchester. 
PARIS aa, PETER BROTH ERHOOD, PARIS ETERS, 
GOLD MEDAL, MECHANICAL ENGINEER, ” SILVER MEDAL, 


Class 52. Belvedere Road, Westminster Bridge, LONDON, 8.E. Class 65. 


en i eh 


aicu-preseure (IMPROVED Patent HPL ar COMPOUND ee i ENGINES, ouare- acre 


AIR SIMPLE OR COMPOUND 


COMPRESSORS ENGINES 


TORPEDO SERVICE, &c. } SHRM Driving Dynamos, te, 
AS IN GENERAL USE IN BRITISH \ r 


AS FITTED ON H.M. YACHT 
AND FOREIGN WAR SHIPS. “VICTORIA & ALBERT,” &c. 


= —— ae 





Bene 


W. H. ALLEN & CO., York St. Works, Lambeth, 8.B. 


= MAKERS AND PATENTEES OF THE 


“KAPP DY NAMO. 2 


The most reliable for Are or 
Incandescent Lighting, Electro-de- 
position of Metals, Charging Ac- 
cumulators, and Transmission of 
Power. 

















The only Dynamo that has the 
following combined advantages: Per- 
fect Ventilation, Positive Driving, No 
Wasteful Internal Currents, No 
Heating, Self-Regulation, Slow Speed, 
and Good Workmanship. 


Made direct-acting with Allen’s 
High-Speed Engine, for long and 
_| continuous’ runs and constant use, 
without breakdown or repairs. 

















&247—8 


A LARGE NUMBER OF THESE MACHINES ARE AT WORK, GIVING EVERY SATISFACTION. 
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‘GOODWIN S, JARDINE & Co., Ltd. 


Bridge Builders, inginears. Iron and Steel Founders, 
MOTHERWELL, NEAR GLASGOW, N.B. 





os COATS. 2 


way. i tnt 








MANUFACTURERS OF 
(SIEMENS PROCESS) 


Guaranteed to pass the Admiralty and Board of Trade tests, 


IRON AND STEEL 


COODWINS JARDINE & CO.,L 1. 


























~~ — : sal aoe get Op Se ced aa . 
Accident Crane as Constructed for Indian State Railways. Accident Crane as Constructed for Indian State Railways. 
MAKERS OF 


CAST IRON SLEEPERS, CAST IRON CHATRS, 
COLUMNS, TANKS, INGOT MOULDS, & GENERAL CASTINGS, 


STEAM CRANES, IRON ROOFING, & General Structural sciatha 


SIEMENS AND CRUCIBLE STEEL CASTINGS, 
STHAL EOUNDRY, ARDROSSAN, AYRSHIRE. 


GOODWINS, JARDINE & Co., Ltd. 


MOTHERWELL, COATBRIDGE, & ARDROSSAN, NB. 


Telegraphic Addresses :—“ GOODWIN, MOTHER WELL.” “COATS, COATBRIDGE,” “GOODWIN, ARDROSSAN.” 








mes ax 


—— ys 
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REID'S SPINDLESS METALLIC VALVE, 
Z For FEED, AIR, 


AND 





“VULCAN” AUTOMATIC 


SIGHT-FEED LUBRICATOR. 


OVER 2,000 IN USE. 
Best Lubricator in market for Land & Marine Engines 
Largely used in Triple Expansion Engines. 


ADVANTAGES. 
1. It saves 50 to 75 per cent. in Oil. 
2. Cylinder and Valves are supplied with Oil regu- 
larly and efficiently. 
3. es friction by cmustant and regular lubri- 


4. Wear and tear of Engine reduced to a minimum. 
5. reo no attention, only filling every watch 


(4 hours 
6. Is Automatic in its working, the Piston standing 
reaching the bottom 


still on 
7. By aid of the 8 Sight teed it can be seen ata pane 
whether the Lubricator is doing its wor 


REES’ BOAT-DISENGAGING HOOKS. 


EFFECTIVE! SIMPLE!! CHEAP !! 


Approved of by BOARD OF TRADE 
PEMIGRATION OFFICERS, &c. 


CIRCULATING PUMPS. 





Y Specially designed for Triple 
and Quadruple Engines. 





Large Area with Short Lift. 





Working in Marine Engines with 
Feed Pumps 8 ft. 6in. stroke. 











BROWN & PAINE’S ROWLOCKS. 


Showing Rowlock when turned inside the Boat after use. 

















Hooks in position for Life Boats. 






























































_U_ Ae 
CANNOT GET OUT OF ORDER. a 
EASILY UNDERSTOOD. : 
DOES NOT WEAKEN GUNWALE AL RE ots OR 
OF BOAT. HM-Nary. Fairfield Engine Go Raritan, 
PREVENTS Boats being SWAMPED. - graph 00. Deiehindie 6.5 00 Modreser, 
CHEAP HH eu Facute or 
: : Galway. Earle’s Shipbuilding Co. ,&c., 
8119 





Sole Makers, WM. REID & CO., 45, Fenchurch St., London, E.C. 
Bailey’s—“Davidson—Patent’— 


DIRECT-ACTING STEAM PUMP. 


EASY TO EXAMINE. NO DEAD CENTRE. NOISELESS. VARIABLE SPEED (ranging from 1 to 500 Strokes per minute in the smaller sizes.) 














‘It is doing what we thought 
impossible— Pumping direct into a 
Telescope Hydraulic Lift without an 
accumulator.” 

See Testimonial No. 10. 


The “DAVIDSON” STEAM PUMP 
stops and starts automatically, 


and can be run at speeds varying 
with the requirements. 








REVISED PRIOES of Fig. 1. 


































































SIZB. 1/2}3/4/5/6| 7 | 8/9 | 0] n | 2] 2B 
Bore - Steam Qe Li ard qeendewe 3h 4 af 7 10; 12 14 16 18 20 22 24 
Bore of Pump ts oes 4 5 7 | 8 | 9 | 10$| 12 | 13 | 14 
Length of SOKO) «<2. .c..cccccocesccose 6 |8 |10|12|12] 12 | 14 | 16 | 18 | 20 | 22 | 2 
*Dauavant { Gallons per bour - means 1000/1800)3250|5400|7250| 9950 |12600 |16200 26100 |29000 34800 |40000 
(approx.){ at Strokes per minute ........{150 | 150] 125| 120] 100! 100 100| 86 75 | 67 60 55 50 
7 mide. minute capable of running. . 1 tol600 | 450] 400) 350 300! 300] 250 | 250 | 200 | 200 | 175 | 175 | 160 “ 
SOc Gira didesccesh ceanieidae £13 £16 £20 628/637 | 850 £68 | £95 |£120 (£155 £195 | #a00 £290 py PATTERN 
| , 2. 
* May be much increased at higher speeds. 8109 NE _PuM 


WW .E. BAILEY & CO., XT.” Albion Works, Salford, Miamcheste:z-. 
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CYLINDERS, &c., BORED, AND VALVE FACINCS PLANED IN THEIR PLACES. 
WHEELS, &c., MOULDED BY PATENT MACHINERY. 
FLY-WHHHLS, ROPE AND BELT PULLEYS, &c., TURNED TO ANY SIZB. 











© IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS, 


SLNANWNAZAOD NDOIRUOAL GNV ‘WH OL YZWOLOVULNO 


SFL LSOEON WTA WON ‘OCCA Er 
(SE8ST GCHHSTTAV.LSH) 
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USE PURE FRESH WATER, AND AVOID RISK OF ACCIDENT FROM THICK SALT SCALE 


PREVENTION BETTER THAN CURE. 


hae — ae =F 


COMPACTUM’ Patented SPECIALITIES. 





Before ordering ECONOMISERS, FEED HEATERS, DISTILLERS, or EVAPORATORS, write for Circulars, Details, and Prices, 
TO THE UNDERSIGNED. 





AVOID use of IMPURE or SALT WATER in BOILERS. 





VALUE EOR MONE ®W ! 


See Reports, which will be forwarded on application, many being orders for further machines and immediate delivery thereof. 





NovemBer 11th, 1889. 


TO SHIPOWNERS AND MARINE ENGINEERS, PLEASE READ THIS: 


\ ‘ TE respectfully beg to submit that an efficient, reliable article is better than a so-called cheap one. 





We have always made a good 


reliable machine a speciality, and stamp our name, address, and trade mark on each. The fact that in three years we have 
supplied over 4,000 Distillers, 500 Live Steam Heaters, |5Q Exhaust Heaters, and in 18 months 328 Evaporators of various 


classes, speaks for itself. 


Last week’s orders consisted of QQ Live Steam Feed Water Heaters for marine use, JQ Evaporators for supplying fresh instead 
of salt supplementary feed-water for Boilers, and {| Simple Distillers. This is evidence of the excellence of, and liberal patronage 


given to, our specialities. 
Reports similar to those appended are constantly received. 





Report on “ Compactum” Feed Make-up Machine (Evaporator, Class B). 


From §.8, “Citta di Genova,” owned by Messrs. Lavarello Brothers, Genoa. 
8.S. ‘‘ Citta di Genova,” Genoa, 24th June, 1889. 
Mr. Epwin Perry, “ee is re 

Dear Sir,—I have been asked by the engine builders to report particularly on the 
Kirkaldy’s Patent Feed Make-up Apparatus supplied by you for this steamer, and 
have, in substance, reported that the machine done its work efficiently, and 
steadily pr sepsya sufficient water to enable me to blow down without using any sea 
water. After a run of 25 days, from South America to Genoa, the water in boiler 
was at the low density of 3/32. 

The condition of the boilers was free from scale and thoroughly tight and economical 
in steaming, which I attribute to the supply of water by this machine, The owners 
are highly pleased with the results, eal Tdoniend are about to fit some of their 
other steamers with your machines.—Yours truly, 

(Signed) J OSEPH BLACKETT, Chief Engineer. 


Further Report from the ROSTOCK SHIPBUILDING COMPANY, 


per A. VON BIPPEN, Esq., Hamburg. 
Hamburg, llth January, 1889. 





Messrs. J. Krnxaupy, Limited, London. 

Dear Sirs,—I saw yesterday the Chief Engineer of the Rostock Shipbuilding 
Company, for whom you have orders on hand, and for whom you have already made 
= “Compactum ” Live Steam Feed Water Heaters. It is with great pleasure that 
I can inform you of his being very satisfied with your machines, as he previously re- 
ported, with details, on 16th November, 1888 ; this also applies to your Feed Make- 
up Machines made for the same Company.— Yours trul 


y> 
(Signed) ARNOLD VON BIPPEN. 





From HERR A. VON BIPPEN, Hamburg. 


October 24th, 1889. 
Order No. 1455, 1889. Repeat Orders. 


I have to-day the rame to order, on behalf of the Rostocker-Actien Gesellschaft 
in Rostock, besides the 2 Heaters ordered for immediate delivery (by wire) yesterday, 
5 ‘*Compactum” Live Steam Feed Water Heaters, suitable for Engines also of 
240 IL.HP., and using steam of 114 atm. pressures. You will therefore have to deliver 
to them 7 Heaters altogether. 
I further order on behalf of Herr Joh. C. Tecklenborg, of Geestemunde, 1 ‘‘Com- 
tum” Live Steam Heater for 1200 I.HP. and 160 lb. pressure, and request you to 
espatch punctually at the dates stated.—Yours truly, 


(Signed) ARNOLD VON BIPPEN. 


Report from 8.8. “OKA,” Constantinople. 


Messrs. J. KinKaupy, Limited, London. 5th March, 1889. 


Dear Sirs,—Your Feed Make-up, or ‘‘Compactum,” has worked fully up to expec- 
tations, We have NEVER USED THE ORDINARY (SALT) FEED, the ‘‘Compactum” 
being quite capable of maintaining the proper water level in the boilers. It is easily 
managed, and when once set takes very little looking after. I am very pleased to 
give such a good report, for Iam sure a, Br will be much benefitted with feeding 
with pure water, and should reduce the boiler cleaners’ bills to a very great extent. 


Yours truly, 
(Signed) P. DOUGLAS, Chief Engineer. 





REPEAT ORDERS INVARIABLY FOLLOW, AND ARE INCREASING WEEKLY IN NUMBER. 


Don’t you think it would be worth while giving us a trial ? 


SIMPLE or MULTIPLE DISTILLERS. 


Correspondence invited. 


WE SHALL BE MOST HAPPY TO GIVE QUOTATIONS FOR ANY OF OUR MACHINES, VIZ. ;— 


LIVE STEAM FEED WATER HEATERS (Marine). Acts as Trap ror GREASE. 
EXHAUST STEAM FEED WATER HEATERS (Lavon). 


EVAPORATORS FOR FEED MAKE-UP. 


ALL THE ABOVE HAVE RECEIVED THE HIGHEST AWARDS WHEREVER EXHIBITED IN ACTUAL WORKING CONDITIONS. 
WITH EACH FEED WATER HEATER AN AIR EXTRACTOR IS SUPPLIED WITHOUT EXTRA CHARGE. 


Our Telephone No. is 5,094. 





ON THE ADMIRALTY LIST. 


JOHN BIREALDY, LTD- 


Engineers and Government Contractors, and Specialists in Water Distilling and Heating, 


40, WEST INDIA DOCK ROAD, LIMEHOUSE, LONDON. moor 


SEVEN PRIZE MEDALS RECEIVED. 


Telegraphic Address: ““COMPACTUM, LONDON.” 
( 40 ) 
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"PHE LUCIGEN Ais 
| Artificial Light Invented, 


SILVER MEDAL, IMPROVED PARIS EXHIBITION, 

























PARIS iN TE | STAND No. 243. (British Section.) 
wr ata |] Sewmeeee! Va PORTABLE LUCIGEN 





NO SPRAY. NO MACHINERY. (Prorecrep sy Roya Letters Patent.) 
NO TUBES TO CHOKE. NO SPRAY. | SELF-CONTAINED, 


A NO BURNER TO CRACK. NO MACHINERY, PORTABLE. 
. NO SPECIAL OIL. NO TUBES TO CHOKE. | CONTINUAL. 
NO BURNER TO CRACK. | ECONOMICAL. 


ar 








SIMPLE. , NO SPECIAL OIL. RELIABLE, 
ECONOMICAL. CONTINUAL. sf THE PORTABLE LUCIGEN requires no air compressor, boiler 
R E LI AB L EB. Tux PORTASLE LUGIOAE gives a light of — 2.000 candle 


wer, and barns common Tar Oil, Creosote Shale Oil, or 

etroleum; it does not require a speual oil and is 
consequently the cheapest light in the market. 

THE PORTABLE LUCIGEN is specially applicable for use on 

Railway Sidings and Quays, in Docks, Shipyards, 

Graving Docks, Collieries, Mines, Contractors’ 

and Builders’ Works, and at all out-door jobs 


L yo 












THE IMPROVED STEAM LUCIGEN is worked by a jet of 
steam carried to the combustion chamber in any convenient 
. manner, and superheated by the flame produced ; the heat of the 
flame also pono the oil used into the gas burned, and thereby 
entirely prevents all waste of oil, and obviates the production of 
eny spray whatever. 


THE IMPROVED STEAM LUCIGEN can be recha with oil while 
burning, so the light is continual without a where no steam is available. 


WITHOUT SPRAY. CU ~—SCSwWWITTHOUT SPRAY, 
2, 500 CANDLE-POWER, ACTUAL, FOR 3p. PER HOUR. 


The ii Fowl Light is produced by burning > ln Oil, Tar Oil, Crude Petroleum, or other heavy Hydro-Carbons 
by means of Compressed Air, in a special form of Lamp, termed ‘‘ THE LUCIGEN.’’ 


CHEAPEST sol BEST LIGHT 






















, Adopted at alt. oe Also by 

| The Forth Bridge Works, by “a : | Re Ale ve m ° Sir W. G. Armstrong & Co., Ltd; 

Tancred, Arrol & Co.; ea th el ee Ph sise oth aie ‘ 

The Tower Bridge Works, by 47 Sone mong me ied es 

John Jackson, Contractor. My and other leading Engineers, 
Woolwich Arsenal; 2 Contractors, 


The Works of the Principal q Ae 
Railway Companies ; ead 


ILLUSTRATED 
CATALOGUES AND 
EVERY INFORMATION __ 
ON APPLICATION TO 


Builders, Steamship Owners, 
Shipbuilders and others. 














Mr. T. M. JARMAIN, 


GENERAL MANAGER, 
B PAGE STREET WORKS, 
WESTMINSTER. 








STEAM Powes. AIR COMPRESSOR, BoLTED To ain at BOLTED TO AIR RECEIVER, WITH MOUNTINGS COMPLETE. 


o— [ne LUCIGEN LIGHT ¢! Lo. 


EE Page Street Works, Westminster, Ss. W. 8001 PATENT venvion. Loosen | WITH — a ; 


PATENT VERtivac CucIGEN. 


JOHN CAMERON'S SPECIALITIES | ir 
OONTINUE TO BE HIS S'T' BH A WM. PUMPS - | 


Fer all Purposes, and of which he continues to manufacture by far a larger number than 
any of his imitators, 10,000 SOLD. 


1 Pa reamr OAM & L.EIW EME 


Punching and Shearing Machines 
4s ased fn all the principal Shipbuilding Yards (public and private) throughout the Werld. 


| ALWAYS READY OR IN PROGRESS TO ALL SIZES. 
at. 4.5 OLDFIELD ROAD IRON WORKS, SALFORD, 
MANCHESTER. 


For London and District: PRICE & BELSHAM, 62, Queen Victoria Street, E.C. 8144 = 
For Newcastle and East Coast: E, BECKWITH & CO., Bonnersfield, Sunderland. 


( 41 ) 
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EASTON & ANDERSON, L'® 


LONDON & ERITH. 
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DEEP WELL. 


























NS 


MANUFACTURERS OF 


PUMPING, DRAINAGE, & MILL ENGINES. 
: i T HIGH-SPEED ENGINES 


FOR 


: Dynamos, Centrifugal Pumps, and Ventilating Fans. 
Wi -] | COMBINED ENGINES & CENTRIFUGAL PUMPS. 


BOILERS. 


HYDRO-PNEUMATIC & OTHER GUN CARRIAGES. 


HYDRAULIC LIFTS AND PRESSES. 
HYDRAULIC AND STEAM CRANES. 
WATER WORKS, &c. 


FIRE SERVICE & HEATING APPARATUS 


FOR ESTATES AND PUBLIC BUILDINGS. 
ANDERSON’S PATENT REVOLVING WATER PURIFIER. 
LEEDS PATENT FILTER. 


PAPER AND SUGAR MACHINERY. 
CAISSONS AND DOCK GATES, &., &., &e. 








| 
Ly Yj Yj y 





































OFFICES : 
3, WHITEHALL PLACE, S.W. 


Telegraphic Address: “ Egyptian, London.” Telephone No. 3696. 














MOUNTINGS. 





ANDERSON’S PATENT STORAGE RECOIL 








DISAPPEARING MOUNTINGS FOR TWO 504 TON 8030 
BREECH-LOADING GUNS. 
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GREENWOOD & BATLEY, 


AT. BION WORKS, DHEDS. 


ENGINEERS AND MACHINE MAKERS. 


MACHINISTS TO THE 
BRITISH WAR AND NAVAL DEPARTMENTS, The Council of State for India and the Principal Foreign 
Governments. Makers of Torpedoes to the British Admiralty. 

















IN EME , 
Speciality in Machinery for the Manu- BmwrG eS 


1 BOA D 
ieremeemese eee Cae OE gp GENERAL A SPEC TOOLS 












js ELECTRIC LIGHTING PLANT. The \ N : FOR ALL PURPOSES. 
“LEEDS” DYNAMO. P * ST cre Be ae TESTING MACHINES 
ate ae x For Iron, Steel and other Materials. 


“ ENGINE. 


OIL MILL MACHINERY 


For Crushing all kinds of OIL SEEDS 
and NUTS, with high yield of oil and 
Economy of Labour an Engine Power. 


PRINTING MACHINERY. Sewing 
Machines for Boots, Saddlery, &c. 


Small GAS BLOW-PIPE FURNACES for 
Hardening Tools, &. 


FLOUR MILL MACHINERY 


Improved Roller Mill Plants. Sole Makers of 
Buchholz’s Patent Belt Roller Mills. Wheat 
Cl Machinery. Smutters. Centrifugals 
ressing Reels. Purifiers, &. 





| ESTIMATES AND PLANS ON 
APPLICATION. 





HORSFALL 5, PATENT BOLE at “imeredes ae ph eee 
To Crush 34 to 4 tons of Seed per 12 hours; PRINTING MACHINE 





London Office—i6, GREAT GEORGE STREET, WESTMINSTER. 
PARIS OFFICE: 36, RUE DE ROME. BOMBAY ACENCY: F, W. SHALLIS, 9, MARINE STREET. ™ 
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THE 


GALLOWAY BULLER 


EAS AGAIN BEEN 


AWARDED THE 


GRAND PRIX] 




















| AT THE 
| LSoSefct GS. 
| - SOMDON OFFION - =--=-=--= 64, Cannon Street, E.C. 
GLASGOW , -----:-- 128, Hope Street. 
MELBOURNE, ------ 144, Little Lonsdale Street. | 
PARIS | Se ere 46, Boulevard Magenta. 
HAMBURG , ------ 29, Brandsende. 
LIEGE yy | PBURD eR 42, Rue Reynier. 
AMSTERDAM, ------ 47, Spuistraat. 
' [large number of STEEL GALLOWAY BOILERS always on Stock. | 
APPLY- 


—GALLOWAYS LIMITED, 


_ MANCHESTER. 
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BELLS ASBESTOS 


EXPANSION 4S) EXPANSION 
SHEETING, \>--.--<¢f RINGS. 








PATENT. 





MADE FROM 1-PLY FOR CYLINDER AND FACED JOINTS TO ANY THICKNESS FOR UNEVEN SURFACES. 


The above, which can only be obtained from this house, is recog- The centre from which the requisite elasticity is obtained will 
nised as the most efficient and economical jointing material in use. It | adapt itself to uneven surfaces to which it may be applied, and 
is composed of a specially prepared India-rubber Compound, allow the expansion and contraction to be fully taken up. The 









protected by a covering of Vulcanised Asbestos Sheeting 
as shown above, and as it is the only jointing 
material which adequately combines permanent 
elasticity with heat resistance, the advantages 
it possesses will at once be seen. 


covering being of Asbestos Cloth imparts a protection 
to the centre and so prolongs its elasticity. For 
Manhole, Mudhole, Steam Pipe, and Mash Tun 
Door Joints it is unequalled, and if applied as 
directed, a ring can be used many times over. 














DEPOTS. 


BIRMINGHAM: 7, John Bright Street. 
GLASGOW : 35, Robertson Street. 
CARDIFF: West Bute Street. 


TRIESTE, LISBON, GENOA, and ANTWERP. 


DEPOTS. 


MANCHESTER: Cable 8t., Blackfriars. 
LIVERPOOL: 2, Strand 8t., James St. 
HULL: Humber Dock Basin. 


BELFAST, DUBLIN, BERLIN, BARCELONA, 








BELL’S ASBESTOS BELL’S ASBESTOS BELL’S ASBESTOLINE. : 
BOILER PRESERVATIVE | vanw & soapstone, PACKING | nmin totertnnacten erm, | 





Effectually keep Boilers Clean and Remove any > ‘ of those who rely only on mere laboratory tests, 
incrustation, without Injury to the Boiler ERISA Kot << oh os ad 
Plates or Fittings. 

















ASBESTOLINE 
ASBESTOLINE e... Saved : 
BELL’S CHEAPEST, : nt a 

COMPOUND HYDRAULIC PACKING | Mos Bicient, ara canes 

IS SPECIALLY SUITED FOR CLEANEST, AND ? 
HYDRAULIC MACHINERY, ACCUMULATORS, | Most Inodorous, BEATEN 

LUBRICANT. CUSRICARTS 

bietbess ) ACTUAL WORR. 























, Used by most of the leading Steamship Com- | For ordinary Compound Triple and Quadruple ff 
} panies throughout the World. Expansion Engines of the latest type.  jaamam 


e@ IN ORDERING PLEASE STATE WHETHER ROUND OR SQUARE REQUIRED. 3g 
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Bell’s Asbestos 


NON-CONDUCTING COMPOSITION 
FOR COVERING BOILERS AND STEAM PIPES. 





Will Reduce Loss by Radiation, 
AND 
SAVE 40 PER CENT. OF FUEL. 





sige Composition is free from whatever can injure metal, and ot a nature which will enable it to adhere well for years 
without bands. Being supplied Dry in Bag, it will cover Six times more surface than other materials which 
are sent out wet in Cask, and in competition has repeatedly proved itself to be the cheapest material in the market for preven- 


tion of loss by radiation. 


It saves its cost in a few months, and lasts for vears. 





BELLS ASBESTOS 





ALL DRUMS ARE LABELLED AS ABOVE. 


EVERY CASK iS SENT OUT AS ABOVE. 


LUBRICANT. 








ALL CORKS ARE SEALED AS ABOVE. 


Any Customer receiving Oil sold as BELL’S ASBESTOS LUBRICANT and Cask or Corks not marked as above, is earnestly requested 
to forward us sample and particulars of where obtained. 


The following Oils, refined and prepared by our Asbestos process, are specially recommended to Users of eoerremeg | 
purpose named, and a sample drum containing 


guarantee the quality of each to be unequalled at the price for the 


of every kind in all parts of the world. We 
gallons of each or any sort will be sent on 


approval to any respectable firm in any part of the world. 


BELL’S SPECIAL GAS ENGINE OIL.—This Oil is guaranteed to stand 
flame temperature, and is suitable for light Machinery and Shafting where 
gas power is used. ‘ 


fa. BELL'S SPECIALLY PURIFIED DARK CYLINDER AND VALVE 
OIL.—This Oil is guaranteed not to gum, corrode, or in any way injure 
metal surfaces. It will not carbonise, nor leave any deposit whatever 
in cylinders or condensers, nor will it injure india-rubber valves. It is 
absolutely pure hydro-carbon, and will work admirably in all good Sight- 
Feed Lubricators. 


2a. Bell’s Specially Refined and Purified Pale Oylinder and Valve Oil contains 
the same properties as la, and is one of the very best Oils of the 
Valvoline class in the market. 





BELL'S PALE COMPOUND MACHINERY AND ENGINE OIL, FOR 
EXTERNAL LUBRICATION ONLY. 


**3c¢.” For small and medium sized Engines, Shafting, and quick running 
Machinery, displacing Lard Oil. 

3c. *‘Special.” Heavier bodied than 3c, and suitable for Locos. and 
Stationary Engines up to 300 HP., displacing Olive Oil. 


3c. ‘‘ Marine.” Much heavier than 3c; suitable for Marine Engines and 
heaviest Stationary Engines, Shafting, &c., displacing Oastor Oil. 


BELL’S AGRICULTURAL MACHINE OIL, for Traction Engines, Road 
Rollers, and all Machines working out of doors. This Oil will not set on 
bright parts, is not affected by extreme cold or the rays of the sun. 


For other Qualities and Prices, with Testimonials, see Catalogue free on application. 





BELL'S ASBESTOS COMPANY, Limited, 


Sou THowWwaHxz, LONDON, S.=Ei. 


DEPOTS : MANCHESTER — Cable Stree 
D nin D Humber Donk Ravin 





(3 SGU 


Fopermson S 





t, Blackfriars. LIVERPOOL—2, Strand St., James St, CARDIFF—West Bute Street. B/IRMINGHA 
, DUBLIN 5 Z BERLIN. BAK RIES 


M— 7, John 


“Mati ami 





OMA. If SOON, GENOA 
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BELL'S ASBESTOLINE. 


(REGISTHRED ) 























ADVANTAGES OF ASBESTOLINE. CONSISTENOY OF ASBESTOLINE. 
ASBESTOLINE Is the most efficient Lubricant for all Bearings, a ge Sy Sea ee 4 
ASBESTOLINE is the Cheapest Lubricant. . , ; 

ASBESTOLINE saves from 50 to 90 per cent. of the cost of Oil, ee tenet wnt 
ASBESTOLINE is the Oleanest Lubricant, PRE 4 B, a little more solid, - ke death iin Steamships in 
ASBESTOLINE is favoured by Insurance Companies, tem: ang * onan also on land when it is desirable to have Lubricant 
ASBESTOLINE is the most Inodorous Lubricant, 

O, is f tropical climates, both ash d afloat, 
ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. an eee ae this te nm when the james ia 
ASBESTOLINE has beaten all other Lubricants in working trials. 
ASBESTOLINE is applicable in and out-doors in every Climate, AsHESTOLINE, Mo ee pris orth a dopo sales pt med aa anon, 
ASBESTOLINE requires no Special Application. times is advantageously used i taatend of C, 


The reputation of Asbestoline as a Lubricant is fully established, and is growing daily, because it is BASED 
ON THE EXPERIENCE OF THOUSANDS OF USERS, under the severest circumstances, AND NOT ON 
MERE LABORATORY TESTS. It is used with unparalleled success in Steel and Iron Works, Collieries, Cotton : 
and Wool Mills, Corn Mills, Saw Mills, Electric Lighting Machinery, and in Steamships of all sizes, throughout the gy = ae 
world, Engineering firms of the highest standing have given it their powerful testimony and support. = 










IMPORTANT TO EXPORT MHROHANTS.—One Pound of Asbestoline equals Two Gallons of Oil weighing an 
18 lb., consequently the saving in freight is very considerable; Liberal Terms are conceded to Export Merchants, - “™ 


BELL’S $ ASBESTOS. 
PUBLIC NWOTICEH.—_LH20 REWARD. 


Whereas unscrupulous persons have obtained from the promioes of some of our customers empty drums our name and trade mark, and have filled 
them with oil to be passed off as Bell's Asbestos Lubrican with grease to be passed off as Asbestoline, and whereas it is believed that this is being 
extensively done, the above reward will be paid to any one une such evidence as leads to the conviction of persons committing the above offence. 








Below will be found Illustrations of the mode of fixing Lubricators for Asbestoline to Bearings. Full Particulars of the various Lubricators supplied for Asbestoline, and the manner 
of fitting, in Catalogue, Free on Application. 


cc 













y 


‘oe re hea 3.—Binge Lid, 


14. Og ie 


7 22.—Hand 


Feeder, Phen ig yo No. 19, fitted to 
15 .—Tin, 





4.—Swing Lid. 





ttle Head Room. 





Lubricator No. 4, Fitted in Wall pearing. with 


Lubricator No. 8 Fitted to Crank 
Pin of Horizontal Engine. 





5.—Glass Window, 


6.—Spring 
Piston. 









rank Pin of Inverted Engine. 





Showing Section of Lubricator Fitted to 
Ordinary Bearing. 






Lubricator No. 6, Fitted to Crank Pin. 





SS) 
17.—Copper Worm. Lubrleator No. 10, Fitted 
16.—Glass with Lubricator No.6, Fitted to Eccentric 11.—Screw-down. 18.—Heavy to Ecc Recenirie of Vert 
Plain Plug. of Horizontal Engine. Spring Piston. Engine. 





ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLICATION. 


BELL'S ASBESTOS CoO., Ltd., 


SOUTHWARK, LONDON, S.E. 


: Depots:-MANCHESTER-—Cable Street, Blackfriars. LIVERPOOL—2, Strand Street, James Street. CARDIFF—West Bute Street. BIRMINGHAM —7, John Bright Street. 
<a HULL—Humber Dock Basin, GLASGOW-—85, Robertson Street. DUBLIN, BELFAST BARCELONA, TRIESTE, LISBON, GENOA and ANTWERP. 





SCN ngage see 8 
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of the Royal Agricultural Society of England since 1849, and all the 
FIRST PRIZES for Portable and other Steam ~~" at the 


specially adapted for 
Burning Straw and other Vegetable 
Substances. SEMI-PORTABLE ENGINES 
\- sempenlaia ENGINES. 


—jeseey 25,500 Engines and 23,500 Thrashing 
Ze. Machines Made and 
> Sold. 











PORTABLE ENGINES.— TRACTION 
ENGINES. HORIZONTAL ENGINES. 








GOLD AND OTHER MEDALS. 
London, 1851, 1862. 
Paris, 1855, 1867, 1878. 


STAMP END WORKS, Vienna, 1857, 1866, 1873. 


And at other Great International 


LINCOLN, | Exhibitions. 


















AND MELBOURNE, 1889. 
78, LOMBARD ST., LONDON. | “sarasota, orate Bio 
Telegrams :—‘ CLAYTONS, aint ‘‘ CLAYTON SHUTTLEWORTH, ie” ‘Award for General Excellence of Exhibit. 











DARLINGTON FORGE CO., LTD 
exuswours ieee DARLINGTON, ENGLAND, r= Siiiiieox: 


HAVE ise posto ow: ON ADMIRALTY LIST. 


STEEL CASTINGS ano 


(BY IMPROVED SIEMENS OPEN HEARTH AND CRUCIBLE PROCESSES ) 


IRON & STEEL FORGINGS 


ANT WEIGHT UY TO 50 TONS. 


Perkins’ rst Mortice Gearing i 


SHAFTING, COUPLINGS, 
BHARINGS, 


Rope and Belt PULLEYS. 


PERKINS, SON, & BARRETT, 
NOTE ADDRESS The Forge, BR ADFO RD. 


BALDERSTON and COMPAN - 


201, ST. VINCENT ct oo ok ore oe 











Large CONE Pulleys (wrought iron) for Varying Speeds. 


ANY SIZES MADE. 
This Pulley was 54 x 78 x 126 in. 

























IVAVANIOINGS OD NGIAVALOINGGE ISERIES 
HOYT SHORT-LAP LEATHER BELTING | 








OUR BELTS ARE MADE FROM PURE OAK-TANNED BUTTS AND FROM THE HEART OR SOLID PART OF THE HIDE. EACH PIECE OF LEATHER I8 | 
STRETCHED BY POWERFUL MACHINERY, JOINTED AND SECURED IN SUCH A MANNER THAT BOTH SIDES PRESENT AN EVEN SURFACE TO THE PULLEY, | 


AND THE BELT RUNS AS IF IT WERE ONE PIECE. THEY WORK EQUALLY WELL FOR THE LARGEST DRIVING BELTS OR FOR THE FASTEST RUNNING © 
MACHINERY AND SMALLEST PULLEYS. 4©O,QCQO TO SO,OOO f. OF BELTING ALWAYS IN STOCK. MERCHANTS’ AND SHIPPERS’ ORDERS | 


PROMPTLY EXECUTED. 7630 


( 49 ) 
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Clifford’sS Inn, WA. 





The PENNYCOOK PATENT GLAZING AND ENGINEERING CO., LIM. Head Office, 11, Wost Regent Street, GLASGOW :°A Alo 


THE FARNLEY CORRUGATED FURNACE. 


FOR HIGH-PRESSURE BOILERS. 
Address 












The Farnley Iron Company Limited, 















Farnley, : 
LEEDS. 
SAFETY IN COAL MINES. ECONOMIGAL IN WORKING AND LABOUR. 
NO NOXIOUS FUMES. SAVING COST. 


§ THE ROBURITE EXPLOSIVES COMPANY, Lt. 


103, CANNON STREET, LONDON, E.C. Works: GATHURST, near WIGAN. ™ 


rama 








THE WESTINGHOUSE 


ABB AUTOMATIC HIGH-SPEED ENCINE 


| ee, OVER 5,000 NOW IN USE FOR ALL PURPOSES. 





SENTINEL TRIPLE-EXPANSION AUTOMATIC HIGH-SPEED ENGINE. 
The Sentinel Quadruple-Expansion High-Speed Engines. 


ALLEY & MACLELLAN, 


GLASGOow’, 


SOLE MAKERS FOR EUROPE & THE COLONIES. 


THE MOST RELIABLE AND ECONOMICAL ENGINES FOR ELECTRIC LIGHT. 
Consumption of Water 20 lbs. per LH.P. by certified tests. 


. General Sales Agents: JAMES EDWARDS & Co., 15, Holborn Viaduct, London, E. C. 


SU 

















DO urne§»})@6 6 VALVE Less 

WOOD CHIPS, CRAIN, J fief BALLAST 

COTTON WASTE, “ie ; (a = PI MI p = 

PRACTICALLY 

| VUES SUCCESSFULLY APPLIED 

| NO TAPPETS. FOR 

POSITIVE PUMPING 

’ LOW. 

| STARTS FROM ah OIL GC ARGO, 7 
ANY POSITION. 7 i 


ied et fares ems 
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DUPLEX POWER g (PUMPS 











FROM A PHOTOGRAPH OF A PAIR OF PUMPS 14 in. DIA., 24 in. STROKE. 
ESTIMATES AND DESIGNS FOR PUMPING MACHINERY for ALL PURPOSES 


FURNISHED ON RECEIPT OF FULL PARTICULARS. 064 


, Ss. OWAV7EZNS «cc coe... 


HYDRAULIC & GENERAL ENGINEERS, WHITEFRIARS STREET, LONDON, E.C. 


























150 Tons per hour, 100 Tons per hour. 60 Tons per hour. 


G.ATESHEAD-UPON-TYNE. /u 
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THE CLAY CROSS CoO,., 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, St STANCHIONS, AND CASTINGS 
FOR GAS, WATER, AND SEWERAGE WORKS, COLLIERIES, RIES. ENGINES, PUMPS, é&c. 


WwWoOoREKS: CLAY OCROSS, NHAR CHEUSTARKFIALD. 


—= THLAGRAMS: “TJACEBSON, OCOLAYT OROSBS” 8161 


Londoa Offices and Exhibition Rooms: 68, QUEEN VICTORIA STREET, B.C. (opposite Mansion House Station.) BEOK & OO., Ltd, Agents. 


PRIZE MEDALS received from every Exhibition at which our Machinery has been Exhibited: LONDON, 1851; PARIS, 1855; SOOIBTY OP ARTS, 1855; LONDON, 1862; DUBLIN, 1966. 


w™ BEUIR. & CO.., BRITANNIA WORKS, SHERBOURNE STREET, MANCHESTER, 


UIR'S IMPROVED HOLLOW MANDREL LATHES, | ALFRED MUIR'S PATENT MILLING SUSE, cenits trea! Brum A OOS Jordan's Patant Multiple Drilling Machines, tor Bolles 
Rare eee with Onpetas cr Surven Rows, tot of taking af one one oul, { in, doep, up Wo Is In wide, a soeer Sorew Chasing avrangement, Shell and Boiler Fiue Rings. 























to 8 in. the =t>. 
ohne ess were. SERTIOAL, 6 BORISONTAL ALPRED Bunk 7 oLTRNY OVAL BOL and OTROVLAR Mot Lat, to 1 cone, Single, Double, or eee all eizes and de- 
+t a ~~] Tecmmstive, sak Genel Hour Donne MAGHLNR rene semen Lathan, 6 in to 90 ba. contoes; all Gosustptions. Plate Edge Planing Machines. 
cers. - | HR Zam, rns aor cee Mes Pc new Spee Sees Se Reed Cetpaaes, Ammewe Bates, 
CAerailel Holes. other Horizon MaoOoll’s Patent Rivetting Machines, special ap teens eee Se. 
W. M. & Oo. have in thelr extensive STOOK ROOMS, or in progress (AT MANOHESTER OMLY), various sises and desoriptions cf the above Machines, &., in general demand. 8167 


LONDON ADDRESS. 2, WALBROOK, E.C, 


the ACME” GOVERNOR 


LINDLEY’S PATENT). 
NOTICE.—We are now granting Sole Agencies for Countries, 








“AGENTS 
WANTED. =| 


























= Towns, and Districts, to responsible Firms. porch) pre. 
When applying, please state the District desired. fin, | £3 5 
. ba 1 99 3 15 
fn 1} 55 4 5 
1} 55 415 
se 510 | wo & . 
%;, | 8 0 
3 5 9 0 
34 11 10 : 
— us Bis anil : ” - 10 , 
“A,” WITH ORDINARY “DP.” This form of Governor can be fitted with any ies - \ scien == ie ; 
VALVE BOX. of the other forms of valve box shown hereon, 7 ; 27 0 “O,” wIrH STRAIGHT VALVE Box. é 
NOTE.—In all forms either branch may be used as the inlet. 8 32 0 \ 
/ 











a ” BROWETT, LINDLEY, & GO.,"sz23%° MANCHESTER, 


ELECTRIC MINING 


ROCK DRILLS. PUMPS. FANS. 
COAL DRILLS. COAL CUTTING 
IRONSTONE DRILLS. MACHINES, 
HAULING ENGINES. ELECTRIC. LICHT. | 


CONTRACTORS TO H.M. ENGLISH AND COLONIAL GOVERNMENTS, 
8028 


AND PRINCIPAL COLIAIBDRYT OWNERS. 


W. T. GOOLDEN AND GO., “Sitkrow roan, LONDON, W. 


GOLD MEDAL, BDINBVURGH, 18sec. 
MANUFACTURERS OF 


SUGAR-MAKING 
MACHINERY, 


Embracing all the 


LATEST a. 




































ALL TYPES. 


MAEERS OF 7678 


TRAVELLING CRANES, | 
IRON PIERS, BRIDGES, AND ROOFS. 








WEIGHING MACHINES FOR 
ALL PURPOSES. 




















LONDON OFFICE: 
49, Finsbury Pavement, E.0. 






















SA PASPN EE IRE Ip 


IP 882, 
iia Cad 
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WAREHOUSES: 


London—90, Cammon Street, E.C. 
LTiwerpool—63, Paradise Street. 
Manchester—4#4, ieatapiantn. 100 


Odd ddd dead Ape) VM VMMMUUM 0 hy 
‘li \ f | SS Sa Es = . 
7 Yas 


OLLI. TLL LLL 





WORKS: | 
Albion Tube Works, Birmingham. 
Coombs Wood Works, Halesowen. 
James Bridge Coil Works, Wed- 





FLUSH JOINTED TUBE. 


SWELLED JOINTED TUBE. 


TRADE LL&L MARK. 
TRADE L&L MARK. 


~ WROUGHT IRON 
ee ee 


UP TO 
posh fis Sayer TUBE. “ 4 FEET IN | Ae 


Has, Water, Steam, and Galvanised Tubes & Fittings. aga SU Pie. Boiler Tubes of Iron, Steel, & Homogeneous Metal 


ALBION TUBE WORKS, ‘ BIRMINGHAM. 
Whitakers’ Patent STEAM CRANE 


EXCAVATOR f on NAVVY. 


Capable of excavatin i= filling 
into wagons about 600 cubic yds. 
per day. The bucket can be taken 
off in a few minutes; and the 
Loco. Crane being on the 4ft. 
; > gauge, can be used for any 


er purpose. 

othe EXCAVATORS are now 
being extensively used on the 
Manchester Ship Canal and other 
works. They can also be seen 
daily at work on the new East & 
West Yorkshire Union Railways, 
in very hard shale and soft rock. 


30 Navvies Sold” 
During past Year. 








PLAIN TUBES WITH LOOSE SOCKET. 























ALSO MAKERS OF 


Whitakers’ Patent 
Double-Action 
STEAM HAMMER 
PILE DRIVER. 





Sotz Lonpon AGENTS: 


KERR, STUART, & Co. 


20, Bucklersbury, Seu 
LONDON, E.C. = 


Telegraphic Address: 
“WHITAKER, HORSFORTH.” 


7608 


Testimonials and Prices on apatites. to 


WHITAKER BROS. HORSFORTE, nr. LEEDS. 
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HUDSWELL, CLARKE & CO., 


——- RAILWAY FOUNDRY, LEDS. 
Established 1860. mar 














Telegraphic Address: ‘‘ LOCO, LEEDS.” 





FOR MAIN OR BRANOH RAILWAYS. 7 
Contractors, Ironworks, Collieries, &c. All Sizes and to suit any gauge of Railway. 


PRICES, PHOTOGRAPHS, AND FULL SPECIFICATIONS ON APPLICATION. 








SORE MAKERS Or 


RODG-E RS “PULLEYS. 


WROUGHT IRON THROUGHOUT, "RIM, ARMS, AND BOSS. 


THE FALCON ENGINE AND CAR WORKS, LIMITED, 


41, COLEMAN STREET, LONDON; AND LOUGHBOROUGH. 
























Tank Locomotives . fi co -  ll eee I natin y Eng 
FOR CONTRACTORS. 0, : _ “Se ‘site ib are TRAMWAY CARS. 
in air a7 ea Tia ie 
Nom Ge Eos: ff LL See Smee LIGHT RAILWAY 








ess BOLLING STOCK, 
> — 


ENGINES : Ts — 
UMeeuiane mie i _———_—_— ae a. B Open and Closed 
In Stock or in Progress. : 


a WAGONS. 




























SPECIFICATIONS, PHOTOGRAPHS, AND PRICES ON ee aid 


LOCOMOTIVES 


Of all Sizes & Gauges, for Main & Branch Lines, Contractors, Collieries, Ironworks, &c. 
PHOTOGRAPHS, SPECIFICATIONS, AND PRICES ON APPLICATION. 


“PECKETT & SONS, 


Se ee ee §—=s LOCOMOTIVE ENGINE BUILDERS, BRISTOL. 











HSTABLISHAD 1864. 
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owes” THE ROGERS LOCOMOTIVE AND MAGHINE WORKS, 


BUILDERS OF LOCOMOTIVE ENGINES OF ALL GAUGES 








And for every variety of service. 











—.—*_---16. z 
Dn 2s ea Ta ——_— PATERSON, NEW JERSEY, 
eer UNITED 
STATES 
OF ae = 
Fae ae ln AMERICA. 3S=aran 
vimana BALDWIN LOCOMOTIVE WORKS, 
CAPACITY PHILADELPHIA, U.S.A. 


BURNHAM, PARRY, WILLIAMS & Oo., Proprietors, 


MANUFACTURERS OF 


LOCOMOTIVE ENGINES, 


Adapted to every variety of service, and built accurately to standard gauges and pen Like 
parts of different engin es of same class perfectly interchangeable. 
PASSENGER AND GOODS LOCOMOTIVES. 
MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, 
STEAM STREET CAR, &c. 
IuLusTRATED CaTALOGUss FURNISHED ON rar FA oF - spemeemee ALL WORK meres, -y) 












































MANNING, WARDLE & CO. 


BOW’ N EI BAG INnzH WwWorReE Ss, L2H FE Ss, 


Makers of Locomotive Engines for any width of gauge, and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15 in. Oylinders, on four or six wheels, always in stock or in oo 
Specifications, Photos., and Prices on application, and Special Designs sent on receipt of particulars of requirements. 


R.& W. ah LESLIE & CO., LTD. 


NEWCASTLE oe aa 9 
ie Locomotives 
= EVERY DESCRIPTION, 


BLACK. HAWTHORN ; CO, GATESHEAD: ON-TYNE. 
TANK | - = | ocomonivE 
LOCOMOTIVES. ae ENGINES and TENDERS. 


All Sizes and Types, and adapted to every 
Variety of Service. 


STEAM TRAMWAY AND LIGHT Bs ig "MARINE SCREW AND PADDLE 
RAILWAY. LOCOMOTIVES, Sane ENGINES. 


Cockson’s Patent Improved Mechanical Ventilator, winding, Hauling and Pumping ke and General Colliery Plant. 


PRICES AND IFICATIONS FORWARDED ON APPLICATION. Telegraphic Address:—“ BLACKTH NEWCASTLE-ON-TYNE. 






































All Sizes and Types, and adapted to every 
Variety of Service. 
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Iee. Refrigeration. 


765 Machines in Use and Ordered, representing an efficiency of 20,000 tons of Ice per day. 


Great Saving in Fuel and Cooling Water over other Systems. Greatest Simplicity in Working. 
140 MACHINES SOILD IM i1se8. 


lee-Making & Refrigerating Machinery 


OOMPRESSION OF ANHYDROUS AMMONIA——LINDE SYSTEM. 


THE LINDE BRITISH REFRIGERATION CO., cimiteo, 


City Office:—32, WALBROOK, LONDON, E.C. 


Own Ice Factories (150 tons a 7 eheaer Lower Shadwell, LONDON, E. Where please address — 
and Frozen Stores: FISHMARKET, BIRMINGHAM. 








STURTEVANT “MONOGRAM” BLOWERS & EXHAUSTING FANS. 


BLOW ETERS OF THIS PATTERN 


ARE ESPECIALLY ADAPTED FOR 


BLOWING FORGE FIRES, BOILER FIRES, 
HEATING AND PUDDLING FURNACES. 








HEXHAUSTEHERS 


ARE USED FOR 


REMOVING SMOKE, STEAM, NOXIOUS VAPOURS, 


Dust from Emery Wheels and Cement Mills, Stive from Mill Stones and Purifiers, &c. 


A LARGE STOCK READY FOR IMMEDIATE DELIVERY. 
SEND FOR NEW ILLUSTRATED SECTIONAL CATALOGUE AND PRICE LIST. 


STURTEVANT BLOWER COMPANY, 





765, QUEEN WIOTORIA STRADT, LOonvown. 7965 


























ee 
Lime Bank Street, stan Manchester, 


MANUFACTURERS OF 


IMPROVED PATENT 


i CONSOLIDATED EMERY DISCS 


GRINDING ano POLISHING 
MACHINERY. 
PRIZE MEDALS—Amsterdam, 1883; International sisi 
London, 1885, &0. &. : ; 





Pattern D Grinder, 36 In. Discs. ILLUSTRATED OATALOGUES FREE ON APPLIOATION. 24 in. Double Too! aay 
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STEAM FRN 8 
_ENGINE 


USHRS SAY FOR HFFIOIHNNOY AND SAFETY THHY 


OANNOT BB EINQUALLE D. 


Un te “ ; SOLE MAKERS: 


E.R. & F. TURNER ss, ipswiot. 


TELEGRAMS: “GIPPESWYK,” IPSWICH. 


BROOK'S GAS PRODUCER § 


THE SIMPLEST—CHEAPEST—AND MOST POWERFUL IN USE. 
One of these Producers replaces FOUR of the ordinary “ Siemens’? Type, and effects a 
saving of 300 tons of Coal per annum. 


REQUIRES NO SPECIAL BRICKS. FEW REPAIRS. IS EASILY WORKED. 


— Telegraphic Address: “PRODUCER, HUDDERSFIELD.” — = 


EDWARD BROOK, Gas Furnace Engineer, Spring St, Hudersfil 


CHARLES S. MADAN & CO., 


MANSFIELD INJECTOR WORKS, 


MA NCH BST EH R. 


IMPROVED 


EBREEAUST STEAM, 
AUTOMATIC RE-STARTING, | 


AND 


GiFEAH DPD 


“I INVNTECTrORS. 
IMPROVED EJECTORS AND GUN-METAL FITTINGS. 


London Office—11, QUEEN VICTORIA STREET, E.C. 


Telegraphic Addresses—“ VORTEX, MANCHESTER;” “ALLOYAGE, LONDON.” 8211 Exhanet Injector. _ 














Tustees 
Hartnell 
Patent. 






































Improved Giffard Injector. 


CHARLES: BURRELL & SONS, L™- Thetford, Norfolk. 


PORTABLE ENGINES, ee ee ee HORIZONTAL ENGINES 




















HIGH-PRESSURE OR COMPOUND,  peseapalenam ENGIN ES & Automatic Expansion Gear, 
Arranged to Burn all kinds of Fuel, & YG \ i Any, ELECTRIC “LIGHTING, 1 & 7 
SPECIALLY STRONG. “XQ ee. rrvap WITH peta = THRASHING MACHINES 





To Suit all Climates. 


Very Perfect Governors. 





HIGH-CLASS 


TRACTION ENGINES, 


\\\e fs HEAVY “HAULAGE 
eye LOCOMOTIVES, 


Eso) NEW PATENT SPRING GEAR, 





'PROOTOR'S 
Agricultural Diggers, 


WITH 


‘ | 4 ¥, f 
Ly Vy cay 
LA, : 
J 
COMPOUNDED CYLINDERS. ‘ 
oN % 
ITS 












Wi a at Ty Me $7) y - 
? BOILERS Sis Se 





From 6 60 nom. HP. 
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Patent AIR COMPRESSORS 


To Work to Any Pressure. 


Vacuum Paps Blowing Engines, 


Always in Stook and Progress. 


GEORGE SCOTT & SON, 


44, CHRISTIAN STREET, LONDON. *279 


POOLEYS 


PATENT 


WEIGHING MACHINES 


AWARDED FIRST PRIZE MEDALS 








ti 
ted 
669 
870 
671 
872 
Ha 
676 


WHEREVER EXHIBITED 


HENRY POOLEY & SON 
LIVERPOOL 


LONDON 
BRANCHES AT 7835 
MANCHESTER - NEWPORT MON. 
NEWCASTLE on TYNE DERBY 
GLASQOW BIRMINGHAM 


DUPLEX PUMPS 


VERTICAL. AN D ND ‘HORIZONTAL, 





J. H. CARRUTHERS a Co., 
POLMADIE IRON WORKS, GLASGOW. ra 








* PATENT 


























Sehiele’s Patent 
Compound Exhaust 
and Blowing Fans 

for all purposes. 

Ship Ventilators. 
Fans for Foreed 

Draught. 

Sehiele’s Patent 
Colliery Ventilating 
Fans up to 350,000 


eubic feet of air per}. 


minute. 


TELEGRAPHIC ADDRESS : 








‘Excelsior ’ Noiseless 


Give better results 
than any other Fan 


Write for Catalogue No, 1. 


=== |Buildings, Chemical 


COLL IERY VENTILATOR. 








UNION ENGINEERING CO., 


(C. SCHIELE & CO.), 
2, Booth Street, Mancheste2. 


SCHIELE’S PATENT BLOWING AND EXHAUSTING 


FANS. 


Ship Ventilators. Air Propellers. Fans 
for Forced Draught. 





“SCHIELE,” MANCHESTER. 





Sehiele’s Patent 
Blowing Fans for 


Smiths’ Fires and 
Cupolas. 


in the Market. 


Special Fans for 


Works, Milling 
Machinery. 























7962 














The GRANTHAM GRANK & IRON CO., 


CRANTHAM. 


BENT CRANES, 


(Single, double, and treble) for Engines, Pumps, Thrashing Machines, 


BRICK MACHINES, 
LOOMS, &c. 
’ Quotations on 
receipt of sketch 


TURNED AND 
FINISHED, - 


” FORGINGS only. 











MAIN DRIVING BELTS 


SAMPSOMW & CO.’S PATINT. 


IN THE WORLD. 


The Largest Balt in theWorld 


Width, 75 in.; Length, 158 ft. 6 in., of double thick- 
ness, without cross joints from end to end, trans- 
mitting 600 1LHP.—Vide Engineering, Feb. 24, 1882, 


MADE FROM THE BEST ENGLISH LEATHER, 
ANY WIDTH, LENGTH, OR STRENGTH, WITH- 
OUT CROSS JOINTS. 





GOoOorD MEDALS 
AMSTERDAM AND ANTWERP. 


Also Manufacturers of Single 

and Double Leather Belting, 

* gsewnwith CopperWire, Hemp, 

‘. Laee, or cemented and rivet- 

ted. Double Belts of all 

widths in stock or in pro- 
gress. 





ELEVEN PRIZE MEDALS 
Se AWARDED FOR EXCELLENCE 
=; OF MANUFACTURE. 





on application to 


ee me ie & CO... 


STROUD, GLOUCESTERSHIRE. aa 
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89, SUMNER ST., SOUTHWARK, 


LONDON, S.=Ei. 





HENRY J. COLE 


ENGRAVING FROM PHOTO OF 10-TONS STEAM CRANE, 
JERSEY HARBOUR WORKS. 


i ee A MN 








XS, x 





SINCLE-CHAIN GRAB DREDCERS, OVERHEAD TRAVELLING CRANES, 
HYDRAULIC CRANES, PRESSES, AND PUMPS, ™ 
SLIPWAY MACHINERY, ROCK DRILLS and AIR COMPRESSORS. 


POU TALOPTRATON OF BEBCUTHD IRON ROOFS, BUILDINGS 


WORE I8 COPYRIGHT. 
AND SHEDDYDING, 
Erected complete in this Country, or prepared te 
Plan for Erection Abroad. 


FRANCIS MORTON & CO., Ltd. 


Have Built over 17,000 Structures in over 
40 years. 

| WROUGHT-IRON ROOF PRINCIPALS, GIRDERS, 

AND. GENERAL WROUGHT-IRON WORK, 7165 


: BAL? STREET IRONWORKS, LIVERPOOL. 
: » Vietoria Street. . Westminster, 



























MODERATE PRICES. — 
Wheels up to 18”x 3”, 


— OF ALL DESCRIPTIONS AT 
Wheel Cutting Machine, to cut 






Lathes, Bolt Forging, 
Drilling, Screwing, 
Shaping, Wheel Cutting 
Planing, Punching 
Slotting, AND 
Boring, Shearing 
= Machines. 
Milling ETS 
Machines. Tool Holders 
Wood-Working and Screwing 
Machines. Tackle. 
Fem Sy Copp eg a 
TANG ST =Es’ MACHINE TOOL CO. LIMITUD, 


NG ,. 
FORD WORKS, had 8 2 2 aa M. GLASGOW: Anes 


LONDON: 85, Quan VYuoronis Strasser NEWCASTLE? Sr. NioHoLsas 


RICHARD’S PATENT 


") STEAM ENGINE INDICATOR. 


HANNAN we E BUCHANAN, 


75, ROBERTSON STREET, 
GLASGOW, 
ALSO MAKERS OF 








TO BRASSFOUNDERS AND vm. 


STIFF & SONS, 


cn | 
PLMRAGD CRUCIBLE 


and GENERAL and SANITARY 6422 
STONEWARE and TERRA-COTTA. 


ANDREW'S NEW PATENT CORN GRINDING MILLS. 
Surrotk Hovuss, 
Laurence Pountney Hi, 
Cannon Street, London. 
GRinps ALL Kinps oF 
Corn = hy wy 
No. 1. No. 3 
&i5 = aia i £22. a 
“2 enamine. *. 
wy, 6month’s Free Trial al- 
mw lowed. Takes half power 
any other mill. Cannot 
get out of order, Grinds 
, to fine powder or any 
degree of coarseness by 

7 &) the Patent AutomaticAd- 
; |) justment, which tra- 
: — parallel with the 
AGENTS WANTED. barrel 
Wherever used displaced other Makers. 


A.M. PERKINS & SON, 


Patentees and Manufacturers, 


SEAFORD STREET, W.C. 
PATENT High-Pressure En- 


gines and Boilers, Marive 
and Stationary, from 





















out a 





8197 


The Whole af thaaboveniniets Paadeien 
Appliances may be seen in operation. 





Mesars. A, M. Perkine & Son furnish every 
description of appliances in connection with 


| the use of steam at excessive pressures,’ 


Goueus S* to bee — 
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Gates Rock»* Ore Breaker 


CAPACITY IN TONS OF 2,000 POUNDS. 
Size 0O— to : tons per hour Size 4- 4-4 = tons per hour 


+ die 
«“26tol2 “ 
* 3-10t020 “ 


at London Office, 


CALL and see it WORKING 


Passing 2 i in. ring, according to character and hardness 
of material. 


Great SAVING in POWER. Adjustabie to any 
Degree of Fineness. 
The principle involved in this Breaker acknowiedged to be 


ecess ever introduced into 


» CON: over 50@ references of Con‘ 
Miners, ee earn 


ee GATES IRON WORKS, 
ae? 738 QUEEN VICTORIA ST., E.C. LONDON, ENG 


12 Cortlandt 8t.,, New York, U.8. A. 
50 South Clinton 8t., Chicago. U.8. A. 


THE HELICAL 


CENTRIFUGAL 
PUMP 


Patented by J. A. WADE 
and JOHN CHERRY, 


> Draws to a depth of 33 ft. below 
the spindle, and raises water in 

J suction and lift combined above 
100 ft. The output is as mar- 
vellous as the powers of suction 
and lift, for a 6-in. has, in the 
easier lifts, put out upwards of 

1600 gallons per minute, 
., who is using these Pumps very 
and other Works. 








2 . 
Reference is kindly permitted by T. A. WALKER, 


extensively on his Manchester Ship C 


THE COMMITTEE OF THE NEWCASTLE JUBILEE EXHIBITION AWARDED 
THIS PUMP THE SILVER MEDAL. THE ONLY PRIZE GIVEN FOR PUMPS. 
FURTHER PARTICULARS MAY BE HAD FROM 


J.A. WADE, AT THE HYDRAULIC ENGINEERING WORKS, HORNSEA, 
Or at R. WADE, SONS, & CO., Hull. — 


JOHNSON & PHILLIPS, 
Engineers and Electricians. 


THE BROCKIE-PELL ARC LAMP, 


7858 
14, Union Court, London, E.C. 
Works: Chariton, Kent. 














Britannia Ironworks, 104, Queen Victoria St, 


DERBY... LONDON 


Managing Director, 
A. BUCHANAN, 


THaH 


HOPCRART PATENT FURNACE. 


SMOKELESS IN OPERATION. 
SAVING about 50 per cent. in COST OF FUEL. 









































IMMENSE ECONOMY IN COST OF COAL 
PREVENTION OF SMOKE 


~ A MECHANICAL, UNDER-FEEDING, SELF-STOKING, 
SMOKELESS Furnace Grate. 


Can be coated to new or existing Furnaces, LAND OR MARINE, and burns 
either small Welsh, Slack, and Waste Coal, or ream | sized Coal of any des- 
cription. A MECHANICAL STOKER with which Fo 

satisfactorily used. 


The HOPCRAFT FURNACE CO., Ltd, 


OFFICES: 8067 


15, QUEEN STREET, QUEEN VICTORIA STREET, LONDON, £0. 


rced Draught can be 











SOLE LICENSEES AND MAKERS. 


f 


MANCHESTER, 
or 
PEARN’S PATENT “LIGHTNING” TAPPER. 


SMITH & COVENTRY, LT. 





Effects an enormous saving 
in time and taps. 


All holes to one 
depth, stralgh and alike. 





= 
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CHAS. CHURCHILL & Co., Ld. 


IMPORTERS OF 


AMERIGAN MACHINERY & TOOLS. 





(ESTABLISHED IN 1865.) 


21, CROSS ST., FINSBURY, LONDON, E.C. 





Hurlbut & Rogers’ Patent Cutting-off & Centering Machine, 
CUTS ONE INCH TO FIVE INCHES. 
Three smaller sizes are made, 
SPECIAL FEATURES. 
{st. Patent Device for Working Two cs Srd. Arrangement for Chips and Oi). 
dnd. Patent Nut on One Tool Block. 4th. The Centering Attachment.  r01s 
SEND FOR SPECIAL CIRCULAR. 


RANKIN & BLACKMORE, Engineers, 


GHREBNOC=Z. 
MAKERS OF 


"Patent Z-CYLINDER DISCONNECTING COMPOUND ENGINES 
4-CYLINDER DISCONNECTING TRIPLE & QUADRUPLE-EXPANSION ENGINES, 


For PADDLE and TWIN-SCREW STEAMERS ; also Makers of 
RANKIN'S Patent DISCONNEOTIVE TRIPLE and QUADRUPLE-EXPAN- 
SION ENGINES for PADDLE and SINGLE-SOREW STEAMERS. 
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yULL PARTICULARS A AND PRICES ON APPLICATION. 8108 





J.& W. WEEMS, 


PERSEVERANCE iIRONWORKS, JOHNSTONE, NEAR GLASGOW. 


WEEMS’ PATENT HYDRAULIC PIPE PRESS, 


saa en 5 e leading Pipe Makers in Great Britain , Russia, America, Spain, Mexico, Po: wrtnante > &e. 
As erected at Her Majesty’s Royal Arsenal, Woolwich, and at Arsenals of Foreign Governm 
For Making Solid Block Tin, and Block Tin Composition Tubes, Patent Solid Glock Tin Lined Lead Pips, Patent ro. 
Lend Pipe Lead Gonspesitten end. Tinned ee ee ee aa s for Bullets, and Window Leads for Glass. The on! 
Machine making Patent Solid Lead. Tin Pipe Pressed Solid Lead Pipe, and tor Oovering Telegrest 
gi ae tend bn Ea 


SHEET LEAD HROLLING MxXIir.xX., 
To Roll Sheets up to 80 ft. long. 
With Reversing Steam Engines, Self ot Seft-nting Mac r Feeding the Lead Block and Pe Ree een geet 
Guillotine for Pate fable an Plates, Se yo Machine for Trimming Edges of Sheets, Elevating and De- 
pressing Stock Plate Table, and combining e 





rovement for reducing labour and producing superior 
"eHiled Sheets. iin ees 


WEEMS?’ PATEXAT HOLDFAST Genes cette: PRESS, 
For Finishing Roll Tobacco and all Pressing 


Improved Hydraulic Pressure Pumps. Hydraulic & Screw J acks of all of all descriptions. 


VWARD oe 














HAY 


dy yorsuLE” PUMPS & y 
- 
: : 
; ; 
: : 











NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE AND BOILER WORKS, 


JOSEPH WRIGHTsC? 
TIPTONS= 


SOLE MAKERS OF BERRYMAN’S PATENT IMPROVED EXPANDING TUBULAR 


HEED WATER HEALER 


_ THE BERRYMAN HEATER. 


ig FITTED WITH oy, 
PATENT 
SYPHON BOTTOM 


AND OTHER IMPROVEMENTS, 
SAVES 
cay FROM 20% To 60% or - 


*80ILER powen,wateR® 


16, GREAT sREAT GEORGE ‘T. 
WESTMINSTER. 


’ Ali 
out suns JOSEPH WRIGHT & C2 TIPTOM. 
% 
™ 
= 
THE BERRYMAN PATENT HEATER. 
nna hit , 


OVERZQQO soLo. 


SUITABLE FOR HIGH OR LOW PRESSURE ENCINES. 
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POLLOCK, MACNAB, & 
: HIGHGATE, 


Engineers. 
SHET LESTON, 
Glasgow. 


_ SPECIALITIES 

® Bleaching 

& Finishing 
Machinery 


8 BAND SAWING 


MACHINES. 
Punching &Shear- 
ing Machines. 


Steam Hammers 


Pawns AND ‘lammosnares ON APPLICATION. 7728 





Wrowgi-ronYOBES and FITING ‘es 


Gas, ‘Water. 

and Steam. 

HYDRAULIC 
TUBES. 


PERKINS’ 
TUBES. 





c. 
JOHN SPENCER, WEDNESBURY. 
Lorpoy Orrick anp WaREHOUSE— 


14, GREAT ST. THOMAS APOSTLE, B.C. 





Fuel Economisers | p= 





TEE 


“TRANSMITTER” 


(SHAW’S PATENT ) 
AS A COUPLING OR PULLEY 


iS 


A MORE PERFECT DEVICE 


FOR CONTROLLING TRANSMITTED POwER 
THAN ANY KNOWN CONTRIVANCE, SUCH AS FAST & LOOSE PULLEYS, FRICTION CLUTCHES, &c. 


EDWARD SHAW, canons marss, BRISTOL. ™ 


ul 


| 
I 











TURNBULL, 
GRANT & Co. 


(LIMITED), 


ENGINEERS, 
CANAL BASIN FOUNDRY, 


_ GLASGOW. 





TRIPLE COMPOUND ENGINES 


TO ANT POW EB HR. 
WITH ROPE OR OTHER TRANSMISSION, AND FITTED WITH 


Improved Wheelock Automatic Expansion Gear. 


WRITE FOR QUOTATIONS. 
WHEEL MOULDING BY MACHINERY. 7314 

















EFORCE 


URTON © zeros 


PATENT BUFFER, Sree t Pues of 
SaviLe STREET —-@ WEEELEL oof 


| (or -( m 


eTELE GRAPHIC ADDRESS: Burr n SHEFFIELD. = 





ATE) Ad. er or 
———  f es 
P ~~ iN A, ¥ a 
at 


Sf 
a YL 


-M ERCHANT & i: Cenmaeen 




















ALEXANDER SHANKS & SON, 


DENS IRONWORKS, ARBROATH, AND 110, CANNON STREET, LONDON, E.C. 


Telegraphic Addresses: » RHANKSON, sostbon;* “SHANKS, ARBROATH.” 
Contractors’ Machinery, Mining & Winding Machinery, Marine Engines, Hoists, Boilers; Sturgeon’s Pat. Dry Cold Air Machine, 


: Ask for List L. 








MARINE ENCINES OF ALL TYPES. 





VERTICAL ENGINE AND BOILER. D.-A. PUMP AND VERTICAL BOILER. 





FULL PARTICULARS AND PRIOHS ON APPLICATION. sttrlai  ~ 5588 


6 5 


COMPOUND CONDENSING ENCINE. 


WORIZ, ENGINE & VERT. BOILER. 











; 


HAT 37. eRe. 
a 








Dec. 27, 1889.] ENGINEERING. [supPLeMENT 63 


WORKS-— Victoria Mansions, 
‘eve HOLDEN & BROOKE, L®: “= 
LOUDON BROS., TELBORAMS— 
Waterloo St., Glasgow. ae “ INFLUX, LON DON. = 
my THE STEAM 


“Influx” Automatic Self-Starting Injector. 


These well-known Injectors have introduced themselves by their merit alone, 
and are now universally employed. They are a really capable instrument and 
will give nothing but satisfaction. 








The “Influx” Injector invariably secures preference when in competitive working 
contact with others ; and we invite such comparisons. 


mm We have lately further developed the capabilities of the “ Influx” Injector, and its 
= prompt automatic action is now indisputably ahead of anything on the 
market. 








Purchasers, whether at home or abroad, caring to communicate their actual working con- Special Patterns for Looo- 


ditions, may rely upon having their Injectors specially tested under those conditions before motives, Steam’ Cranes, 
Vertical -— a Boilers, 


Supplied with 
either Screwed or Flanged 


Cousin delivery. Where unskilled labour is employed no other Injector ought to be specified. =» 


CRANES & LIFTING MACHINERY 


OF AZIE DESCRIPTIONS. 


JOSEPH BOOTH & BROS., RODLEY, LEEDS. 

















@as™ Those Cranes can be seen at Work (amongst other places) at the Tower Bridge Works, and at the Sewage Outfall Works at Crossness, “@a@ 
Telegraphic Addresses—‘‘ CRANES,” RODLEY; “ASUNDER,” LONDON, 


General Agent: A. E. W. GWYN, 9, DUCKSFOOT LANE, CANNON STREET, LONDON. — 15% 
ALEX. NICHOLSON & CO., Crown Point Boiler Works, GLASGOW. 


G7 ” MAKERS or rus HIGHEST 
Telegram Address : ‘‘ NICHOLSON, GLASGOW. Parke 


Land, Marine, and 
Multitubular 


BOILERS 


. Rivet Holes 
ed in position, 
ar me ~ done 














CINEERS 


SPECIAL HYDRAULIC] = GLASCOW 4 
MACHINERY, sx CENTRIFUGAL PUMPS 
AND PUMPING ENC: 








Maret. | Contractors to Her Majesty's War Department. 


SM TRANSPARENT 


Drip Cup| HOT WATER BOILERS, 


ror Zeger] __ PIPES AND CONNECTIONS. 
IRON PIPES, 












Bow Aoccorp Exems Worcs, GLASGOW. 7824 
Taczensrnio Apones — “ BONAOOORD.’ ama 


Core en and Builders’ 


12-inch Mey as per Illustration, com: 
Case and itand, price £4 lds. 64.— 
ih wv and UTT, 201, Westminster Bridge 
Road, oe nese Astley’s Theatre. 








128, PEL DOLZE. 


Butterworth 
Bros., Ltd, 


oon Hot Air Apparatus 

wn — ERECTED COMPLETE. — 4294 ‘ 

Glace Lubricatst THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE | Mamufscture, the, shove, sien, Crevt scrition of 
and 7651 EEE and Drawing Instruments at low 

Tamufecturers. Catalogue Gratis. Ilustrated Price Book, 15th Edition, Price 1s. pose Brey arti warranted. ot Price 
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THE STEEL PIPE COMPANY, LTD. 


MANUFACTURERS OF 


LIGHT STEEL & IRON PIPES 


FOR ALI. PURPOSES. 








PIPHS NESTHD FOR SHIPMENT. 


2 VICTORIA MANSIONS, LONDON, 8.W. F 


London, Aquilentus. Gissgow, Aquilentus. Kirkealdy, Aquilentus. | GLASGOW : 54, Gordon Street. | WORKS, KIRKCALDY,. 


BRUSH 


VICTORIA DYNAMO  Blectrical Engineering Company, “9 mmMdaiRetietO>> om ir 


AND 


BRUSH ENGINE. cy ‘Somme «PRINCIPAL LINES OF STRAMSHIPS 


RAWORTH'S PATENT FRICTION GRIP — 9 anctiepeaa O_o ES ae 
FLEXIBLE COUPLING. | eel eo AA AE | FOREIGN GOVERNMENTS, 
Ste 1 R t he | i j Lie dott ~ " 


200 to 800 Revolutions per Minute. 








AND 


Address: 2 - : = TMM Ms | », Address: 
THE SECRETARY, sa | oo THE SECRETARY, 
112, Belvedere Road, ee 112, Belvedere Road, 


Lambeth, LONDON. STEAM DVV.£2==_— = Lambeth, LONDON, 








WESTINGHOUSE ELECTRIC COMPANY, Limited 


4, VICTORIA MANSIONS, 32, VICTORIA STREET, S.W. 


MANUFACTURERS OF 


ELECTRIC LIGHT APPARATUS 
FOR CENTRAL STATIONS AND ISOLATED PEANTS. 


ESTIMATES ON HEPAT ION: 











ee ere 1: tan tore 


lia ee the t to the PRr 
Mager” s100,000. S. £20,000. 2E of 


GREAT RIEICORD, 23:1: MILES PEt rm, 


TELE! 
Made by the New War-Ship CII"? "Sr" oF x."x" OECE! » her trial trip—the FASTEST SPEED ever attained b 1 in th Id 
ling Gane tractors ate mus ; it ha Mae beta 4 offered by the U.S. Government a a 


FoR SPEBEDYD AND BOILER ePRASSU He. 


Over 10,000 HP. omg rage sto ory ag e whole trial trip, Extract from Commodore Glass “At the end o of 
the ¢ four hours’ trial the in condition to undertake another such run witho ot ita r preparation.” 


ge sana ag OF ABOVE STEAMER WERE LINED WITH 


fe MAGNOLIA ANTIFRICTION METAL. 


Address the Co.—75, QUEEN VICTORIA STREET, LONDON, E. 0. 


Or their many distributing Agencies Throughout the World, 











FY 
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FIELD’S PATENT BOILERS AND TUBES. 




















LEWIS OLRICK & CO., ENGINEERS, 
27, LEADENHALL | STREET, LONDON, EO. fj 
























LIGHT, SAFE, : 
EASY TO CLEAN, 
ECONOMICAL. 


7 Explosions from Shortness of 
Water Impessible. 








i Field’s are readily 
yyy = 4, »pplied to ogee Every De- 


ae —_ - 7 seiptonot Boiler, snhentatien. 
GY Vz ve et increase their Steaming 
Meee Y tas :. Powers. 8019 
eowndssighs * “Pield” Boller. Se SOLE LENT FREE. 


ime 
Cornish, Cross-tube, Lancashire, and other Boilers readily fitted with “‘ Field’s” Tubes.  ‘' Exhaust” and Live Steam Injectors (Holden and Brooke’s)—Automatic, Simple, and Economical. 
AGINTsS FOR 


MATHER & PLATT’S PISTONS, FRICTION CLUTCHES, VALVES, FITTINGS, &. 


GLOBE MILL COMPANY, 


TELEGRAPHIC ADDRESS: ‘*CRUSHING, LONDON.” TELEPHONE, 11,014. 


BLOMFIELD HOUSE, NEW BROAD ST., E.C. 


The wear of the Globe Mill is confined chieily to two parts—the 
hall and wearing plates, the third being the crushing path, where 
the wear is very slight, These = are easily and economically 
renewed when necessary, the ball being substituted in a few minutes 


RUNNING SATISFACTORILY SEVEN YEARS 


At the ROYAL ARSENAL, Woolwich, and Five Years 
on Emery in the United States. 


FOREIGN AGENTS. 































MELBOURNE 
CENTENNIAL. 


Received the 
Highest Award given for 
Pulverising Machines. 





FIRST AWARD 
and Silver Medal, 


by the Mining Institute 
of Cornwall, 1888, after 
the Mill had been run- 
ning on tin stuff on the 
Dolcoath Mine. 











Received the 


Only Award for Grinding 
Machinery at the QueENSLAND—Messrs. SMELLIE & CO., Brisbane. 
ROYAL Victor1a—Messrs. BALFOUR, ELLIOTT & CO., Limited, 5, Queen 
Street, Melbourne. 
New Soutu WaLes—Messrs. MILNE BROTHERS, 162, Sussex St. ,Sydney. 
AGRIC ULTORAL Souru AustrRALIA—J. B. AUSTIN, Esq., 85, King William St., Adelaide. 


New ZEALAND—-Messrs. BEGG & WILKINSON, Dunedin. 
Soutu Arrica—Messrs. MACDONALD, VARDY & CO., Port Elizabeth. 
GEORGE A. WATSON, Esq., Johannesburg. 


CHINA AND JAPAN—Messrs. JARDINE, MATHESON & CO., Hong Kong 
Naess and their Branches. 
‘ 4 SincaporE—Messrs. J. H. ELLIOTT & CO., and their Branches. 


SOCIETY’S 
International 


Exhibition. 


om REDUOTION WORKS— 
fa BERMONDSEY WALL, where barges can discharge alongside. 
GRINDING IN BULK OR SMALL PARCELS, 8138 


The GLOBE MILL CO. (if required) undertake all RENEWALS at a fixed rate. 


WORTHINGTON PUMPING ENGINE CO. 


I53, QUEEN VICTORIA STREET, LONDON, E.C. 


@ tw: BRITISH ASBESTOS C0.,& 


‘10, DUKE STREET, ALDGATE, LONDON, E.C. ASBESTOS MINE OWNERS. 
Manufacturers of ITALIAN AND CANADIAN ASBESTOS GOODS, Best Quality. ™" 


a 
= 


seeeen 
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rawings, Plans, Tracings, 


&e., and tch, on 
moderate terms, by MESSER and THORPE, ae 
nical and General Draughtsmen, 8, Quality Court, 
Chancery Lane, W.C. 

M. & T. are thoroughiy practical Engineers. 


Begshaw s Wrought-iron Pul- 


LEYS, as used in Government Departments, 
are the strongest, cheapest, and best in the market. 
Quick delivery given. I lustrated price list, contain- 
ing rules for transmission of power by wheels, belts, 
ropes, and shafts, free.—J. BAGSHAW & SONS, 

944 








Engineers, Batley, "Yorkshire. 


Vauxhall Donkey Pumps.— 


10,000 of these well-known Pumps have now 
been manufactured at our own works and sold by us 
during the last nineteen years. These Pumps still 
maintain their position in regard to price, eee 
and quality, against the which 
have from time totime arisen since their first introduc: 
tion. A large stock is always on hand from which 
orders can be promptly executed.—ALEX. eer 
and Co., Vauxhall Iron Works, London, 8.W. 











Patent 


Half-Crossed Belting. 


To obtain an equal tension of both 
edges of a Half-crossed d, I com- 
each Band of two or more 
Fevitodinal stri strips, which are of an 
equal width, or nearly so, 
shove each oth ther in such ® manner 
as to form 


us of 
ness of the leather, thus eq 
the way whereon the inner 
each strip is runaing aro’ the 
ey to the curve des- 
cribed by 


the outer edge 
of the corresponding strip, 


Pulley. 








t-Handed 


The Belt running upon the driven 


Such Belt cannot 
} burst on one edge. 


P cloe like ordinary belting, with an addition of 5 % for Royalty. 





Maintenance of Permanent Way. 


RAIL LIFTER, 


Simple, 
Handy, Powerful. 
Indispensable for Sta- 
tions, Crowded Sidings, 
and Tunnels. 


De Bergue’ 's oo pieieied 


RAKE LIETEE.| , 


For Particulars and Price apply to 8232 
DE BENGUE! az CO., 


LIMIT 
Strangeways Ironworks, MANCHESTER. 


YORTHERN-ENGINEERING- coy Lime 
HALIFAX: ENGLAND. 

f a an Bat al 

/ BEST is 


PEDESTALS | 
} 








&D|S.0|S.0|S.D|$.0|S$.D|8.D|S.D|S.D! 


1.04.2 | 5.4| GI0.8.6| 1.6\15: 130'18.6,2220 
WRITE FOR SPECIAL DISCOUNTS AND 
MENTION | THIS JOURNAL. 


Carr’s Crucible MELTING FURNACE. 


BY ROYAL LETTERS PATENT. 


EVERY MAN, His own Brass, Iron, Gold and Silver Caster, 








=1C, CARR. 





BY USING 


“THE RAP 


CARR'S 
PATENT) 


oe 


for his Furnaces. 
TRADE MARK 


C. CARR waits on anyone to arrange 
C. CARR supplies all Foundry Tools. 


INVENTIONS EXHIBITION, LONDON, 1885, 
The Only PRIZE MEDAL for Orucible Melting Furnace. 





placed | Over <3ES@> of these Furnaces have been meg ae Jomeliers, Gold Refiners, Brass and 
uch as 


Iron Founders, 
GALLOWAY & SONS. ALEXANDER DICK. BANK OF ENGLAND. 
FIELDING & PLATT. MANGANESE BRONZE CO. | NETTLEFOLDS, LTD. 
PHOSPHOR BRONZE OO. | TAYLOR & CHALLEN. 8. MASON. 


SEND FOR ILLUSTRATED PRICE LIST. 


*SuETawice” Birmingham. 
7081 


J. EVANS & CO., Trumpet Street, Manchester. SOLE AGENTS. 
SharPYPaaEywLo’s PwrATEuMNwT 


PERFORATED PULLEYS 


The ONLY Improvement in Pulleys that will produce more work 
from machinery, with reduced cost of power and belting, without 
ONE PENNY r OF I EXPENSE IN REPAIRS OR AT ENTION. 


OVER 15,000 SOLD. 
POWER PULLEY Co., LT. 


UNION WORKS, MANCHESTER. ™ 


\ HOLBOROW & CO.’S 
iN 


PATENT AUTOMATIC 


EXPANSIVE ENGINE 


40 HP. 
HIGH PRESSURE. 


BAYNTON & SON. 
WELLS & CO. 
SPITTLE & SONS. 






































They are now at work in 
over 700 steamers at home 
and abroad, and are adopted 
by all the leading Engineers 

3 and Shipowners as bein 
the most durable an 


a - Metallic Valves, 
a india - rubber 
ieatle ift valves, being 
practically indestructible. 
They act silently, are not 
affected by oils or hot feed ‘ 
water. 


STEVEN & SRuTiENs, ain Founders, GLASGOW 


LICENSEES pine SOLE MAKERS, 
—(PRIGHS AND PARTICULARS ON APPLICATION. “tl 
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TINKER, SHENTON & CO., 
HYDE, near MANCHESTER. 
Paranrass & MAKERS OF 


THE HYDE DUPLEX BOILER 


This Boiler will evaporate 10 lb. of water per Ib. of coal. 


THE HYDE DUPLEX BOILER. 


HIGH-CLASS LANCASHIRE, CORNISH,,. 
AND BEVERY OTHER TYPE OF 


BoOiLERS 


UP TO 200 LB. WORKING PRESSURE. 
All Rivet Holes Drilled in position after Plates are 
bent to ForM. Flues Welded and Flanged. 8063 


London Office: 42, Old Broad. Street, E.C. 


JAMES BARR, ENGINEER, 


KILMARNOCK, 


MAKER OF 


a) Circular and 





_ STEAM ENGINES, 
= LATHES, &c. 
— 8255 


—== Illustrated Price List 
= sent free on application 


QUALITY GUARANTEED. 
ee 





a ae a q 


APPLY TO THE 7636 





4} Yorkshire Crucible Steel Casting Foundry 
(CATTON & CO.), 
DEWSBURY ROAD, LEEDS. 
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PARIS EXHIBITION, 
1ssog, 


GOLD MEDAL 
Lubricating Oils 


AWARDED TO 
PRICES caxoze 
CANDLE 


COMPANY, LIMITED, 


SOLE MANUFACTURERS OF 


PRICE'S SPECIAL GAS ENGINE OIL, 
Strongly recommended by Ma-ssrs. 
OrosstEy Bros., Ltp., MANCHESTER. 


PRICE'S COMPOUND ENGINE OIL, 
For Marine Engines and Locomotives. 


PRICE'S SHERWOOD SPERM OIL, 
For General Machinery. 
PRICE’S CYLINDER OILS, 


PRICE'S BELMONT SPINDLE OIL. 


PRICE’S RANGOON OIL. 
As recommended by 
THE WAR OFFICE AUTHORITIES, 
‘For the preservation of Sma ARMs and 
Articles made of Metal from oxidation.” 























Price Lists on application to 


PRICE'S PATENT CANDLE COY., LIMITED, 


BATTERSEA, LONDON, 8090 
BROMBOROUGH POOL, LIVERPOOL. 





> THE GLYDE RIVET WORKS oun 


RALTY CONTRA 








Ship, Boiler, Girder Rivets, Railway Spikes, Screws, Screw Bolts, Nuts.|'; 


BEST ee oe ee AND WORKMANSHIP. MODERATE PRIOES 
DELIVERIES OF ALL HomMs AND Export Onpar 


-LIDGERWOOD HOISTS. 


pe for these celebrated Hoisting Engines has been opened in London me bel 
FRASER & CHALMERS, the well-known Manufacturers of Mining M: achinery. 

The LIDGERWOOD HOIST is the accepted standard machine in America for Light 
Mining, Ships, Dock, Quarry, Building, and Pile Driving. The advantages established 
for the Machine are: Lightness, Perfection of Finish and Material, Rapid Running, and 
the Manufacture under Duplicate Part System from standard gauges and templates, so 
that all like parts of same size engines are interchangeable, and orders for duplicate parts 
can be filled promptly from large stocks always on hand. 

Every Engine and Boiler is thoroughly tested with steam before shipment. Large stocks 
are kept on hand and quick delivery guaranteed. Various patented improvements are 
adopted. Over 5500 of these Hoists of various kinds are in use. 











£ 
ue 
< 








Send for full Illustrated Catalogues, or for Estimates, to 8201 


FRASER & CHALMERS, 23, Bucklersbury, LONDON, B.C, 
















GRINNELL 
AUTOMATIC. SPRINKLER 






1h, 


=RETURN=SHOWER = | 


HAS EXTINCUISHED GOO FIRES. 


THE STANDARD FIRE APPLIANCE 
OF THE DAY. 


DOWSON, TAYLOR & C0., Limited, 


19-21, Queen Victoria St., LONDON. 98061 
MANCHESTER AND GLASGOW. 





40,000 in use. 4,500 in Schools and Hospitals; 2,300 in Military Establishments. 


B t Heating Apparatus for English Homes, Halls, & Public Buildings, 
es with visible fire in connection with the most Perfect Ventilation. 


ABSOLUTELY SMOKELESS, as attested by the Nat. Smoke Abatement Institution. 
ECONOMY IN FUEL, 35—45 per cent. 


HEIM'S STOVES. 





8195 


Patented everywhere. Particulars sent free. 








\J. DONALD & SON, 














H. 4 F| M, In use at the London Board Schools. 


Manufacturer, 44, HOLBORN VIADUCT, LONDON, E.C. § 





42, CADOGAN ST., GLASCOW. ma 











PATENT EXCAVATORS 


FOR THE REMOVAL OF LARGE MASSES OF BALLAST AND FOR DEEP WATER DREDGING. 

























Of the many places at which our 
exceptionally capable Machines, 
some with Horizontal Conveyors, 
are at work, we wish to particu- 
larly —_ to the MANCHESTER 
Sure CanaL Works, near War- 
rington, and the Norp-Ostszx 
CANAL, where about 20 of our 
largest Machines are in use. 


—— ey 


Oapacity 1,500 to 2,300 cube yards in ten hours, | % 
Double Capacity if worked day and night. 
Attendance 3 to 4 Men for each Apparatus. 
Consumption of Coal from 4 to ? tons per day. 
These Excavators aoe with the Heaviest 
y. 














Preapectes, Estimates of Working, as well as 
Plans for arranging Excavators and Dredgers, 
will be forwarded on application. 


LIST OF WORKS CARRIED our WITH our 
EXCAVATORS, POST FREE. 


FLOATING DREDGERS IN ALL SIZES, AND FOR ALL PURPOSES. 





















Lubecker Maschinen bau-Geselischaft, ILubeck. an 
SELY FLEXIBLE. go 
Qe Cs 
e \ DURABLE. g® & one 
A THIRD 
— or — UNIFORM < THE 
UALITY. WEIGHT OF 
ALL DESCRIPTIONS - Ye HEMP ROPE, 
SUPPLIED and ERECTED | Do not Break ~\ 
‘ PS on the crown ‘\ ONE- at" 
THE WIRE TRAMWAY G0.) “or tne WY THE WEIGHT 
ie strand. OF CHAIN 
.. W.T.H. Carrington, Manager. SY OF EQUAL ? 
72, Mark Lane, London, E.C. ® STRENGTH, os 
ari OVER 300 M S Secs Wire ais 
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MARSHALL, SONS, & CO., Liv== 


BRITANNIA WORKS, GAINSBOROUGH. f “7, FARRINGDON ROAD, Foe 


Address for Telegrame—‘** MARSHALLS, GAINSBORO’.” : " — LONDON.” Tel wt No. 6648 


mae » MT\ BOILERS : | 250 GOLD and SILVER 
PORTABLE ENGINES. =i Niles | OF ALL KINDS. oa) saciachtn PATENT 


a cade ro / OVER a “ 5 TEA MACHINERY. 


= z= 17 500 En 08 vestion! = Vertical Engines Solars. 
* FIXED ENGINES, gd g CIRCULAR SAW BENCHES 44. a 


4 to 70 HP. Ni >. = and 
ENGINES ge 5 <= CORN GRINDING 
Specially equipped for ui} V5 MACHINERY. 
Dri Illustrated Catalogues, with 
current prices, in English, 
¥_ French, German, Spanish, 
== Polish, or Russian, free on i 44st 


application. RAS HING MACHINERY. 


RUSSELL'S PATENT CRANES. 
GEORGE RUSSELL & CO., 


MOTHERWELL, near GLASGOW. 


RT. im, for Harbours, Works, &c. 
STEAM AND HYD: HYDRAULIC DERRICK CRANES AND 


GLASGOW INTERNATIONAL % NS onetenay hit LLING CRANES, Power, Stoam, and Hand 
RUSSELL’S PATENT CRANES X<\ ENG Hoisting, Vertical, Horizontal, Winding, &. 7798 
both of above Exhibitions, : BOILERS, HAND CRANES, GEARING, MACHINERY. 


SRerene PRICE LIST. 


‘Che[Dulsometer! (on a = Spee eo 


be ; ; = 


PATENT STEAM PUMP 


IS INVALUABLE FOR 


Contractors’ Work of every description. 


EXTRACT FROM TESTIMONIAL. 

“The two Pulsometers supplied for sinking . | LIST No. 7. 
have given satisfaction in every respect, and =. wn | 3 | i 

were especially useful in pumping up the sand 1a . > iil Pulsometers on Hire with option of Purchase, 


d peb ci ’ ] - ‘ j ; xh ! 
Om <a _ 9 PULSOMETER ENGINEERING CO, 
were employed on the surface in keeping the wf gle \ a His NINE ELMS IRONWORKS, : 


watercourse clear of the sand and gravel 7 - | \ Vs . LONDON, S.W. 
thrown up by the Pumps.” y ; And 61 and 63, QUEEN VICTORIA STREET, E.C. 


A large Stock kept of Pulsometers, Boilers, 
Hose, Pipes, Centrifugal = Direct-Acting 
Pumps, &c, & 
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SCOAPK EON MHOC, 
on 
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ILLUSTRATION AT SIDE REPRESENTS PULSOMETERS : 
SUSPENDED IN A CAISSON AND PUMPING : ‘ 
y aanen In Emergencies Wire— 7834 


340,000 Gallons per hour. Wea me ot PULSOMETER, LONDON. 


PATENT ROLLED , BUT: BRr’s 
PATENT 


> SHAFTING ~ Gl see ‘ircrines! 


IN IRON AND STEEL | ale os ee 


PATENT ROLLED “Hodgkinson, She Meld.” 


FORGINGS| _SHAFTING 


ee THE OARBROOK FORGE & BESSEMER STEEL O0O., SHEFFIELD. 


B. & S, MASSEY, _§™ MANCHESTER, res. 


DOUBLE & SINGLE-ACTING STEAM HAMMERS. @ 0 NEW PATENT STEAM FORGING PRESS. 
Special Steam Stamps, Drop Stamps and Hammers, Kick Stamps, Pneumatic Power 


npaieny iy DEAD BLOW, Wy white pw Neer ay Fd a ho ys ogg em 6 Hammers, Hasse’s Patent Power Hammers, Forging Machines, Circular Saws for 
Hammers, with Improved Framing, in Cast or or Wrought iron. Small Hammers, i hot & cold metals, Band Saws for cold metals, Smiths’ Hearths, Furnaces, &c. 

I map eb = me some cases being by the foot of the Smitr, t 
and requiring any separate driver. PRIZE MEDALS FROM ALL THE 


More than 2,000 made. a MIGHES? AWD | iz PRINCIPAL EXHIBITIONS 


aunty ee te vetton, ) srEaM HAMMERS [>uRING the last TWENTY YEARS. 
f PARIS, 1889. 
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